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FEMP-OSSEP DRAFT 
July 14, 1997 

EXECUTIVESUMMARY 

The Sitewide Excavation Plan (SEP) for the Fernald Environmental Management Project (FEMP), 

Fernald, Ohio, addresses sitewide planning for remediation of soil and at- and below-grade structures and 

debris at the FEMP. The SEP is identified in the Operable Unit 5 Remedial Design Work Plan (DOE 

1996d) as the document that will provide the management strategy and technical guidelines necessary to 

govern sitewide soil remediation. A Sitewide Sequencing Plan (SSP) (Appendix B) for remediation is 

provided as a part of the SEP to guide the long-term planninglphasing of soil remediation and to 

facilitate sitewide coordination with the other activities at the FEMP. Other information included in the 

SEP consists of remediation drivers, goals, methods/protocols, and related requirements (e.g., health and 

safety, environmental controls and monitoring, recordkeeping, and data management) that will be 

consistently applied on each remediation project. General steps of each remediation project described in 

the SEP include pre-design investigation, remedial design, remedial action (including material handling 

and disposal), certification, and post-remediation activities. Figure E-1 provides an overview of the SEP 

organization. .a 
Area-specific conditions may limit the applicability of available measurement, monitoring, and 

construction technologies to be used during remediation. Examples of such conditions include expected 

depth and extent of excavation, types and levels of contamination, and existence of above-grade 

structures. To accommodate the area-specific conditions, the SEP also defines representative conditions 

expected to be encountered throughout the FEMP and provides conceptual implementation approaches 

for efficiently complying with the general remedial requirements. These area-specific conditions will be 

addressed as work elements during the design process for each remediation project. 

A remediation document hierarchy is also proposed in the SEP. Three area-specific remediation 

documents will be required for each remediation project identified in the SSP. Following approval of the 

SEP, an integrated remedial design package (IRDP) will be prepared for each remediation project. The 

IRDPs will present area-specific data and a detailed design of the area-specific remediation elements 

according to the SEP guidelines. Phasing of the IRDPs will also accommodate the lessons learned 

during previous phases of the sitewide remediation process. After completion of soil remedial actions 

according to an area-specific IRDP, an area-specific Certification Design Letter and a Certification 

Report will be prepared according to specifications provided in the SEP. The letter and the relevant 
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standard procedures described in the SEP will be used to guide3he certification sampling and statistical 

analysis processes necessary to demonstrate attainment of all the applicable remedial requirements 

summarized in the SEP. The report will document these activities and results of the certification. 

After completion of all the individual remediation projects, the sitewide final grading and restoration will 

be guided by the Natural Resource Restoration Plan to be submitted separately from the SEP. A 

Remedial Action Report will be prepared for each of the five operable units at FEMP to document all the 

remedial actions completed within the scope of the specific operable unit. After completion of sitewide 

remediation and restoration, a Site Closeout Report will be submitted to summarize all the activities 

conducted and the final conditions at the site. 

By defining the general sitewide management strategy, major technical guidelines, representative area- 

specific implementation approaches, and hierarchy of all the remediation documents, the SEP will 

facilitate the development and review/approval of all future deliverables required during remediation. 

Specifically, the SEP will achieve this objective by providing accepted resolutions to any outstanding 

and expected global issues and by providing a template/guide for future documents and procedures. 
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SITEWIDE EXCAVATION PLAN 

I 

I SECTION 2 
I Identifies the major programmatic issues that 
I affect remedial activities and provides 

the remedial goals. 

Describes the six location-specific 

I 
SECTION 5 SECTION 6 

APPENDIX A - Soil Remediation ARARs and TBCs 
APPENDIX B - Sitewide Sequencing Plan 

APPENDIX C - Constituent of Ecological Concern Selection 
APPENDIX D -Wood Sampling Program 

APPENDIX E - SEP Quality Assurance Project Plan (QAPP) 
APPENDIX F - Implementation of Construction 
APPENDIX G - Certification Design Rationale 

APPENDIX H - Summary of Field Measurement and Laboratory Analytical Technologies 
APPENDIX I - Sitewide Extent of Contadnation by Constituent 
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1.0 INTRODUCTION i 

This Sitewide Excavation Plan (SEP) provides technical guidance for all future activities related to the 

excavation and disposition of soil and at- and below-grade structures and debris at the Fernald 

2 

3 

Environmental Management Project (FEMP). 4 

5 

The SEP was prepared in accordance with Section XI of the 1991 Amended Consent Agreement 6 

(EPA 1991) between the U.S. Department of Energy (DOE) and the U.S. Environmental Protection 7 

Agency (EPA). It was also prepared, where feasible, using Superfund Remedial Design and Remedial 

Action Guidance (EPA 1986), Guidance on EPA Oversight of Remedial Designs and Remedial Actions 

Performed by Potentially Responsible Parties (EPA 199Oa), and the Remed ial D e s i d e m  edial Action 

Handbook (EPA 1995). These guidance documents and agreements identify the requirements for the 

FEMP remedial desigdremedial action (RD/RA) phase of remediation, as regulated by the 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) (40 CFR 300). 

Because of its general complexity and various area-specific conditions, soil remediation at the FEMP is 

a process that will require a “learn as you go” approach throughout the implementation period. 

Lessons learned from previous soil remediation conducted at the FEMP (i.e., Area 1, Phase I Project) 

that are applicable to future projects have also been incorporated in the SEP. Necessary modifications 

to the technical approaches and/or project schedules presented in the initial SEP will be developed with 

regulatory concurrence and documented in future, area-specific design packages or other appropriate 

official correspondences. 

1.1 OBJECTIVES AND SCOPE 

As described in greater detail in Section 1.2.2, the remediation of soil and at- and below-grade 

structures and debris at the FEMP will be organized into several separate projects. Remediation- 

8 
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10 

I I  
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21 

22 

23 

24 

25 

related activities associated with these projects require a high degree of integration and consistency 26 

between and within the individual projects and activities. Integration and consistency improve the 

quality of project-specific planning and documentation, as well as ensure that project goals, procedures, 

21 

28 

and activities properly reflect sitewide issues and commitments. The SEP is the mechanism for 29 

FER\OUS\SEP\SECOIUuIy 11.1997 923 am 1-1 



promoting this integration and consistency for site excavation activities. The overall 

SEP are to provide guidance for: 
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objectives of the 

0 All planning, design, and remedial activities related to the excavation and disposition of soil 
and at- and below-grade debris, including the decontamination and dismantlement (D&D) of 
at- and below-grade structures and utilities. 

0 Integration of soil excavation activities of all areas of the FEMP. 

The following activities must be completed for area-specific excavation projects as part of the RD/RA 

process: 

0 Predesign investigations 
0 Remedial design 
0 Remedial action 
0 Pre-certification and certification 
0 Post-remediation activities. 

The relationships among these activities are shown on Figure 1-1 and discussed in detail in Section 3.0. 

The SEP provides programmatic guidance for completion of these activities. This programmatic 

guidance also provides a model for the development of Integrated Remedial Design Packages @u)Ps), 

Certification Design Letters, and Certification Reports for individual excavation projects (Section 7.0). 

The IRDPs will provide details of project-specific activities, issues, and conditions. The Certification 

Design Letters will describe the process to be used on each project to demonstrate compliance with 

remediation goals. The Certification Reports will document attainment of these goals. * 

The SEP also defines the sitewide sequence of all area-specific remediation projects (Appendix B). 

Major sitewide and operable-unit-specific documents and reports to be developed during and after 

remediation are identified on Figure 1-2. 

Specifically, as described in the Operable Unit 5 Remedial Design Work Plan (DOE 1996e), the SEP 

addresses the following: 
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0 Decision Criteria. The overall logic for remediation decisions, including identifying the 
extent of contamination (Section 3.1.3), establishing sitewide constituent of concern (COC) 
screening criteria (Sections 2.1.2 and 2.1 .3), determining area-specific COCs (ASCOCs) 
(Sections 2.1.2 and 2.1.3), addressing waste acceptance criteria (WAC) for the On-Site 
Disposal Facility (OSDF) (Section 2.2.1), and identifying methods for certifying attainment 
of Final Remediation Levels (FRLs) (Section 2.2.2). 

Excavation of At- and Below-Grade Improvements. Integration between Operable Unit 3 
and Operable Unit 5 for excavation of at- and below-grade slabs, foundations, piping, and 
other structures (Sections 2.3.3 and 4.4). 

i 

2 :  

3 

0 Contingency Plan. The strategy for implementing a contingency plan (Section 2.3.4). 12 

13 

0 Closeout Requirements. The documentation, or procedures, that will be necessary during 14 

15 

(Section 2.3.7). 16 

17 

Impacted/Excavated Materials Management. General protocol for soil segregation, 18 

remedial action to successfully complete the goals of the selected remedy for soil 

stockpiling, staging, maintenance, and 'disposition (Section 3.3.2). 

Sampling and Analysis Methods and Requirements. Data quality objectives, analytical 

19 

20 

0 21 

requirements, sampling methods, representative sampling, sampling rationale, and sampling 
frequency (Section 2.4). 23 

22 

24 

0 Excavation Control. Monitoring of excavation areas to achieve FRLs (Section 2.2.2), 

requirements (Section 3.3.2). 28 

Site Health and Safety Matrix. Health and Safety Protocols that remain the same for all 
IRDPs (Section 2.3.8). 31 

Quality Assurance/QwIity Control. Outline of requirements for roles and responsibilities, 
standard operating procedures, document control, change notices, and sampling and analyses 
(Appendix E). 35 

Access Controls. Appropriate access controls to support soil remediation (Section 3.5.1.1). 

Operation and Maintenance. Guidelines for performing operations and maintenance for 
managing equipment and storagehtaging areas, performing dust suppression, and 

25 

26 

27 

including protocols for perched groundwater dewatering (Section 2.5.4), slope stability 
(Sections 4.2.2 and 4.4.2), dust control (Section 5.1.2), and soil management and staging 

29 

0 30 
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41 

, 

implementing erosion and storm water controls (Section 5.0). 
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Excavation Monitoring. General project-specific monitoring requirements for air, noise, 
and surface water to meet environmental and occupational regulatory standards (Section 
5.0). 

0 Regulatory Considerations. The compliance strategy for applicable, relevant, and 
appropriate requirements (ARARS), site agreements, and other regulatory criteria that may 
affect procedures for conducting remediation (Section 1.3.1.1). 

Baseline Grading. The guidelines for site grading to control surface run-off after 
remediation, as a basis for developing final land use options, wetland mitigation, and 
associated institutional controls (Section 3.5.1). 

Technology Studies. Potential use of technology studies (Sections 1.4.2 and 2.4). 

0 Measures to Minimize Impacts. Identification of potential measures to ensure protection of 
threatened and endangered species, and protocol for ensuring protection of archeological and 
cultural finds during remediation (Section 1.3.2). . 

In addition, the SEP specifically addresses the following: 

0 

0 

Demonstration of WAC attainment (Section 2.2.1) 
Identification of characteristically hazardous waste (Section 2.1.1.3) 
Achievement and demonstration of the closure of hazardous waste management units 
(HWMUs) and underground storage tanks (USTs) (Sections 2.1.1.1 and 2.1.1.2, 
respectively) 
Achievement of as low as reasonably achievable (ALARA) considerations (Section 2.1.5.3). 0 

It is important to note that several remediation and remediation-related activities are excluded from the 

scope of the SEP because the completion of these activities is the responsibility of other projects. 

These activities include: 1 

0 Excavation associated with nonremedial activities, such as minor maintenance-related 
excavation (NOTE: these activities are currently being addressed by ongoing programs.) 

0 Design and construction of, and placement of materials into, the OSDF 
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0 Design, construction, and operation of groundwater restoration and wastewater treatment i 

facilities 2 

3 

0 Decontamination and demolition of above-grade structures and utilities 4 

5 

0 Removal, treatment, and disposition of materials stored in the Waste Pits 6 

7 

0 Removal, treatment, and disposition of Silos contents and above-grade structures 

0 Monitoring of sitewide environmental conditions during remediation 

0 Monitoring during post-remediition 

The following subsections provide background information on remediation activities at the F E W ,  the 

factors that are driving remediation, and a description of the remainder of the contents of the SEP. 

1.2 BACKGROUND 

The FEMP is a DOE-owned, contractor-managed facility located in southwestern Ohio. It is located 

north of the small community of Fernald, Ohio, northwest of Cincinnati, Ohio. Formerly known as the 

Feed Materials Production Center (FMPC), the facility was in operation from 1951 through 1989. The 

FMPC produced metallic uranium fuel elements, target cores, and other uranium products for use in 
weapons, production reactors, and other DOE programs. 

The DOE began to focus resources on environmental issues at the site in 1986 and halted production in 

1989 to fully devote available resources to environmental restoration initiatives. One of the first 

initiatives was the remedial investigation and feasibility study (RIFS) process. As work progressed 

from the investigatiodplanning phases to the implementation phase, a more integrated approach to 

remediation activities was adopted. The following paragraphs of this subsection discuss the transition 

from the operable unit concept to the integrated approach. 

. .  1.2.1 

For the purposes of investigation and study, remedial issues and concerns that were similar in location, 

history, type/level of contamination, and inherent characteristics were grouped into operable units. 

Trans- fro- ODerable Unit Concept 
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This management approach was seen as the most efficient way to gather information about the 

condition of the site. The site was divided into five operable units, which are defined in the Amended 

Consent Agreement (EPA 1991) as follows: 

0 Operable Unit 1: Waste Pit Area. Waste Pits 1 through 6, Clearwell, Bum Pit, berms, 
liners, and soil within the operable unit boundary. 

0 Operable Unit 2: Other Waste Units. Flyash Piles, other South Field disposal areas, Lime 
Sludge Ponds, Solid Waste Landfill, berms, liners, and soil within the operable unit 
boundary. 

0 Operable Unit 3: Former Production Area. Former Production Area and production- 
associated facilities and equipment (including all above- and below-grade improvements), 
including, but not limited to, all structures, equipment, utilities, drums, tanks, solid waste, 
waste, product, thorium, effluent lines, a portion of the K-65 transfer line, wastewater 
treatment facilities, fire training facilities, scrap metal piles, feedstocks, and coal pile. 

0 Operable Unit 4: Silos 1 through 4. Silos 1, 2, 3, and 4, b e m ,  decant sump tank system, 
and soil within the operable unit boundary. 

0 Operable Unit 5:  Environmental Media. Groundwater, surface water, soil not included in 
the definitions of Operable Units 1 through 4, sediment, flora, and fauna. 

During the RIFS process, human health and environmental concerns were identified and remedial 

alternatives were evaluated for each of these operable units. A Record of Decision (ROD) was 

produced for each operable unit after the RI/FS process was completed. Each ROD reviewed the 

results of the RI/FS documentation and identified the selected remedy. Excavation and disposition of 

contaminated soil and associated debris was the remedy selected for soil remediation. 

As the RODS were issued, it became apparent that successful and efficient remediation of the site 

depended upon developing sitewide remediation plans that reintegrated the operable units. For 

instance: 

0 Remediation of most operable units (Le., Operable Units 2, 3, and 5 )  at the FEMP involves 
the excavation of soil, at- and below-grade debris, and disposal of this material in.the OSDF. 
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Excavation within the OSDF footprint has to be completed and areas certified before the 
OSDF can be constructed. 

0 The sequencing of construction, building decontamination and dismantlement, and final soil 
and groundwater remediation must be closely coordinated among all operable units through 
remedial design and remedial action. 

The Operable Unit 5 scope includes excavation of all contaminated soils left after the 
remediation of the other operable units. 

Therefore, integration with activities in other projects is essential to the successful excavation of 

contaminated soil and FRL certification of remaining site soil. The operable unit concept did not 

provide the required level of integration. 

An integrated site remediation strategy was developed and discussed with the Ohio Environmental 

Protection Agency (OEPA) and EPA in September 1995; DOE and Fluor Daniel Fernald (FDF), the 

contractor selected to manage the site for DOE, then proceeded with implementation of the agency- 

approved integrated approach. The integrated implementation process refocused remedial activities 

planned under the operable unit concept into primary projects based on the selected remedy. 
a 

Organizing in recognition of "the way the work will be performed" fosters improved communication 

and project integration. The remediation responsibilities of each project and its relationship to the 

operable unit concept are shown in Table 1-1. The projects are as follows:. 

0 
0 

0 

0 

0 

0 

0 

Waste Pits Remedial Action Project (Operable Unit 1, for Waste Pit residue) 
OSDF Project (Operable Units 2, 3, and 5) 
Facilities Closure and Demolition Project (Operable Unit 3) 
Silos Project (Operable Unit 4) 
Aquifer Restoration Project (Operable Unit 5 )  
Soil Characterization and Excavation Project (SCEP) (Operable Units 2, 3, and 5) 
Wastewater Treatment Project (Operable Unit 5). . 

These projects were then placed into three remedial action divisions within the FDF organization: 
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Facilities Closure and Demolition Projects Division 
Soil and Water Projects Division 
Waste Management Technology and Silo Projects Division. 

1.2.2 lntepmed Implementat ion ADD - roach 

The Soil Characterization and Excavation Project (SCEP) is included in the Soil and Water Projects 

Division at the FEMP. The SCEP has responsibility for the characterization and excavation of soils 

including: 

Further characterizatiodconfimtion of the nature and extent of contamination @redesign 
investigation beyond RIFS activities) 
Remedial design 
Construction 
Procurement 
Operations 
Maintenance of response activities and material stockpiles 
Excavation, segregation, and treatment of materials 
Disposition of material based on WAC and FRLs 
Treatment and disposition of characteristically hazardous wastes 
Pretreatment of remediation wastewater contaminated with listed wastes 
Certification of FRL attainment 
Demonstration of attainment of WAC 
Control and monitoring of project-specific environmental conditions 
Management of cultural resources 
Maintenance and enhancement of natural resources 
Coordination with stakeholders. 

The SCEP is also responsible for producing documentation for planning and controlling these activities. 

The associated documentation includes: 

The SEP (this document) 
RDPs for each remediation area and phase (Section 7.1) 
Certification Design Letters and Certification Reports (Sections 7.2 and 7.3) 
Remedial activity completion documents (Section 7.4). 

Figure 1-2 shows the relationship and hierarchy of these documents. 

The responsibilities of the SCEP have been categorized according to the following components, based 

on specific remediation activities as they relate to media: 
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Soil and sediment 
0 Perched water 
0 Storm watedwastewater 
0 Remediation debris 
0 Impacted materials from Operable Unit 2 subunits. 
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The general strategy for remediation of each component is presented in Section 1.3.2. Table 1-2 

identifies each remedy component and the operable unit(s) associated with that component, and cross- 

references the section of the SEP (or other relevant documentation) that discusses the component in 

detail. 

In addition to arrangement by component, the remediation work has been organized into areas that 

correlate to the sequence in which work will be performed. The nine soil remediation areas are shown 

on Figure 1-3 and described below. In some cases, the areas will be managed in phases or even 

combined. This approach is discussed in greater detail in Sections 3.0 and 4.0 and in the Sitewide 

Sequencing Plan (Appendix B) . a 
0 Remediation Area 1, North and East Regions of the F'EMP (three phases). This area 

includes the footprint of the OSDF, the North Entrance Road, the Trap Range, soil and at- 
and below-grade debris that will remain after D&D of the on-site portion of the old outfall 
line, and limited shallow excavation of the wetlands just north of the northern boundary line 
of Remediation Area 6. Remediation of Area 1 will be conducted in three phases. Phase I of 
Remediation Area 1 east and northeast of the former production area is being excavated first 
because it is located beneath the site of new, permanent construction for the OSDF. The 
IRDP for Area 1,  Phase I, was submitted before the SEP, and the Certification Report is 
being submitted concurrently with the SEP. The Sewage Treatment Plant (STP) is included 
in Area 1, Phase II. Remediation of the STP involves removal of soil and at- and below- 
grade debris exceeding FRLs following D&D of the above-grade structure and may involve 
deep excavation. Potentially affected, off-property land adjacent to the STP may also be 
included in the STP remediation process. 

Remediation Area 2, Southwestern Region of the FEMP (two phases). Remediation Area 
2 consists of the southern Operable Unit 2 waste units and material under these that exceed 
the FRLs. The waste units consist of the South Field and the Active and Inactive Flyash 
Piles, as well as suspect areas of contamination within Remediation Area 2 but outside the 
boundaries of the Inactive Flyash Pile, South Field, and Active Flyash Pile. 
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Remediation Area 3, North Portion of the Former Production Area. Remediation Area 3 
requires removal of soil and at- and below-grade debris exceeding FRLs following D&D of 
Operable Unit 3 above-grade structures within the northern portion of the Former Production 
Area. Deep excavation is expected in portions of Remediation Area 3. The Operable Unit 2 
Lime Sludge Ponds (UP) are also included in Area 3. Remediation of the U P  will involve 
removal of all sludges and soil exceeding FRLs. Remediation of the Fire Training Facility 
(FTF), which is also included in Area 3, will involve removal of soil and at- and below-grade 
debris exceeding FRLs, which may involve deep excavation. 

Remediation Area 4 (A and B), Central Portion of the Former Production Area. 
Remediation Area 4 (A and B) includes remediating impacted soil and at- and below-grade 
debris subsequent to D&D of the middle portion of the Former Production Area (Operable 
Unit 3). 

Remediation Area 5, Southern Portion of the Former Production Area. The scope of 
work in Remediation Area 5 includes remediating residual soil and at- and below-grade 
debris subsequent to D&D of the southern portion of the Former Production Area (Operable 
Unit 3), and potential remediation of the storm water retention basin. 

Remediation Area 6, Waste Pits and Vicinity. The scope of work for Remediation Area 6 
consists of remediating soil and at- and below-grade debris in the vicinity of the waste pits, 
including rail lines, after removal of Operable Unit 1 wastes in the pits and removal of 
above-grade structures associated with remedial treatment facilities. The Operable Unit 2 
Solid Waste Landfill (SWL) is also included in Area 6. Remediation of the SWL will involve 
removal of all landfill material and soil exceeding FRLs. 

Remediation Area 7, Silos and Vicinity. Remediation Area 7 consists of the soil and at- and 
below-grade debris remaining after removal of the Operable Unit 4 silos, above-grade 
structures associated with remedial treatment facilities, and the Advanced Wastewater 
Treatment (AWWT) facility, and miscellaneous corridors. 

Remediation Area 8, West Bank of Paddys Run. The west side of Paddys Run (including 
Paddys Run sediment) has been separated from other FEMP remediation areas to emphasize 
the fact that contamination has not been detected and there is no process knowledge 
indicating the potential for contamination. Although this area must be certified, only a 
minimal amount of spot excavation is expected. 

Remediation Area 9, Off-Property Areas. Off-property areas that may require remediation 
include the following: 

- Potentially impacted land adjacent to the northeast comer of the site 

- Land adjacent to the eastern fenceline north of the Sewage Treatment Plant 
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- Abandoned outfall line 

- Abandoned outfall structure 

- Great Miami River sediment. 

1.3 FACTORS DRIVING REMEDIATION 

Three primary factors are driving remediation at the FEMP and dictating its direction: 

0 Regulatory drivers 
0 

0 
The selected remedies identified in the RODs for each opeiable unit 
The plans for the fml land use, which will be described in the Natural Resource Restoration 
Plan (NRRP) (Section 1.4.2). 

The following paragraphs of this subsection summarize the issues associated with each of these factors 

that affect remediation. 

1.3.1 Peglatory Dri vea  

Several regulatory criteria and legal obligations provide the basis for remediation activities at the 

FEMP. These include: 

0 

0 Permits 
0 Agreements 
0 Natural Resources Trusteeship. 

ARARs and To Be Considered Criteria (TBCs) 

The following paragraphs summarize the requirements of each of these. 

1.3.1.1 

The ARARs and TBCs in the Operable Units 2 and 5 RODs will be used as the basis for conducting 

soil remediation within Operable Unit 5 and beneath Operable Units 1, 2, 3, and 4. Excavation of at- 

and below-grade structures and debris will be conducted in accordance with the Operable Unit 3 ROD. 

The subset of soil remediation ARARs and TBCs pertinent to the scope of the SCEP remedial design 

deliverables indicates where compliance would be addressed by the remedial action. 
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These ARARs and TBCs pertinent to the excavation of soil and at- and below-grade debris are included 

in Appendix A. Area-specific IRDPs (Section 7.1) will identify the subset of ARARs and TBCs that 

are pertinent to each remediation area. Implementation of soil remediation will comply with these 

ARARs. Procedures for addressing the more significant ARARs and TBCs are provided in 
Section 2.1. 

1.3.1.2 Permits 
The remedial actions to be performed at the FEMP are regulated under CERCLA. Section 121(e)(l) of 

CERCLA states that no federal, state, or local permit shall be required for the portion of any removal 

or remedial response action conducted entirely on site, where such response action is selected and 

camed out in compliance with Section 121. Although on-site response action is exempted from 

complying with the administrative requirements associated with a permit (e.g., administrative reviews, 

reporting and record keeping requirements, etc.), such action is not exempt from complying with the 

substantive requirements that would have been imposed by each permit. 

To determine whether a permit is required for a remedial action, an evaluation must be made as to 

whether the action is "conducted entirely on site," as stated in Section 121(e)(l) of CERCLA. 

Discussions with the EPA and the OEPA have established a consensual strategy for permitting activities 

at the FEMP (Craig 1995). This consensual strategy determined that air releases, fill/dredging of 

wetlands, and excavation of soil and associated debris and associated management (through either 

disposal in the OSDF or transportation for off-site disposal), would be considered "on-site activities" 

and would not be subject to the administrative requirements of a permit. It was further decided that 

wastewater and storm water discharges to the Great Miami River and Paddys Run would be considered 

"off-site activities" and therefore subject to both the administrative and substantive requirements of the 

National Pollutant Discharge Elimination System (NPDES) Permit for the FEMP. 

The Amended Consent Agreement (EPA 1991) for the FEMP requires that the compliance strategy for 

addressing the substantive requirements of permits which would otherwise be required, as well as other 

ARARs, be initiated at the start of remedial action. The Amended Consent Agreement requires the 

following specific information: 
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Identification of each permit that would have been required in the absence of the 
CERCLA 121(e)(l) permitting exemption 

Identification of the standards, requirements, criteria, or 1imitations.that would normally have 
to be met to obtain the permits 

Explanation of'how the remedial action will meet the substantive requirements, criteria, or 
limitations identified above. 

The Amended Consent Agreement further states that a permitting plan containing the above items 

should be submitted as a design deliverable. However, to address these requirements, DOE provided a 

letter to EPA and OEPA on June 12, 1995, which outlined the FEMP's strategy for compliance with 

substantive permit-related regulatory requirements for remedial actions at the site (Craig 1995). EPA 

and OEPA concurred with the strategy DOE outlined in the letter and agreed to the development of a 

compliance cross-reference (including substantive permitting requirements) as a substitute for a formal 

permitting plan (Craig 1995). These compliance cross-references are to be supplied with the remedial 

design submittals. Approval of the design documents by EPA and OEPA will constitute approval that 

the compliance strategy meets the intentions of the Amended Consent Agreement and fulfills the 

FEMP's obligation to address ARARs and TBCs in the remedial design process. 

1.3.1.3 Agreements 
In addition to the pertinent ARARs and TBCs, there are other legal agreements between DOE, EPA, 

and OEPA. These agreements, as discussed below, introduce additional requirements for soil 

remediat ion. 

The Consent Agreement for the FEMP was originally signed in 1990 (EPA 1990b) and was amended in 

1991 (EPA 1991). In addition to defining the schedule and documentation for remedial design and 

remedial action, the consent agreement also requires that a five-year review process be initiated, in 

accordance with Section 121 of CERCLA. The first five-year review will be conducted a maximum of 

five years from the initiation of remedial action. Subsequent reviews by EPA will occur in at least 

five-year increments to ensure that human health and the environment are being protected by the 

remedial actions being implemented. 

. 
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The Amended Consent Agreement requires that certain project plans be included in the remedial design 

or remedial action work plan. Table 1-3 outlines these requirements and identifies where the requested 

information will be documented. 

On June 4, 1996, OEPA, DOE, and FDF, formerly Fernald Environmental Restoration Management 

Corporation (FERMCO), agreed to an OEPA Director's Findings and Orders (DF&O) regarding 

Resource Conservation and Recovery Act (RCRA)/CERCLA Integrated Closure (OEPA 1996). This 
agreement covered requirements for closure of HWMUs at the FEMP. The DF&O allows closure to 

be deferred until CERCLA remediation for HWMUs, including those with soil contamination and those 

which cannot be reasonably closed independent of the D&D process. The DF&O also allows RCRA 

closure performance standards for these HWMUs to be addressed as part of CERCLA remediation and 

CERCLA documentation. Section 2.2.4 of the SEP discusses this provision in greater detail. 

1.3.1.4 m r a l  Resources Trusteeship 

Two mechanisms drive protection of natural resources during remediation. These include the Natural 

Resource Trusteeship process and the compliance with pertinent federal and state regulations. Both of 

these mechanisms will be incorporated into Operable Unit 5 soil remediation planning and 

implementation. 

CERCLA, Executive Order 12580, and the National Contingency Plan collectively require certain 

federal and state officials to act on behalf of the public as trustees for natural resources. The Natural 

Resource Trustees for the Fernald site are the Secretary of the DOE; the Secretary of the U.S. 

Department of the Interior; and officials of OEPA, appointed by the governor of Ohio. 

The trustees act as guardians for public natural resources at or near the Fernald site. The trustees are 

responsible for determining whether natural resources have been injured as a result of a release of a 

hazardous substance or oil from the site and, if so, how to restore, replace, or acquire the equivalent 

nawral resources to compensate for the injury. DOE is responsible for costs related to natural resource 

injury, in addition to costs associated with remediation of the site. The Fernald Natural Resource 

Trustees are responsible for resolving the FEMP's compensatory restoration requirements on behalf of 

the public. 
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The Fernald Site Natural Resource Trustees Council has been meeting since June 1994 to evaluate and 

determine the feasibility of integrating the Trustees' concerns with future remedial design activities. 

The trustees have identified their desire to fulfill their obligations by integrating their concerns with 

remedial design and restoration activities. 

Aspects of natural resource management and monitoring are mandated through the incorporation of 

National Environmental Policy Act (NEPA) values into remedial action planning. In June 1994, a 

revised secretarial policy on NEPA compliance was issued by DOE. This policy called for the 

integration of NEPA values into the CERCLA decision-making process. Therefore, values such as the 

protection of threatened and endangered species and cultural resources are to be considered throughout 

remedial activities to be consistent with the Operable Unit 5 ARARs; the Amended Consent 

Agreement; and agreements made with EPA, OEPA, and Natural Resource Trustees. 

1.3.2 Compon ents of the S itewide Selec ted Remedv 

Project implementation under the SCEP will be conducted through specific remediation activities as 

they relate to affected media (soil and sediment, debris, waste, perched groundwater, storm water, and 

wastewater). Measures will be taken to minimize environmental impacts of remediation for each 

medium. This section summarizes the 1 1  components of the selected remedy for soil and debris, as 

a 
presented in the RODs for Operable Units 1, 2, 3 ,4 ,  and 5. Implementation will be focused to meet 

the FRLs specified in the Operable Unit 2 and 5 RODs for soil, and for excavation of debris for the 

Operable Unit 3 ROD (Section 2.3.3). In addition, soil FRLs within Operable Unit 1 will be applied 

when they are more stringent. Table 1-2 identifies each remedy component and the operable unit(s) 

associated with each component, and cross-references the section of the SEP (or other relevant 

documentation) that discusses the component. 
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for the OSDF, including material that is characteristically hazardous 

(40 CFR 261) from the seven areas described in Section 1.3.2.6, will be excavated and dispositioned in 

one of the following methods: 1) transported to an off-site disposal facility for treatment, as required to 

meet WAC for the off-site facility, and disposal; 2) treated on site, as required to meet WAC for the 

off-site facility, and transported off site for disposal; or 3) treated on site for organic and/or inorganic 

contaminants, as required to meet the WAC for the OSDF, and dispositioned in the OSDF. As stated 

in the Operable Unit 5 ROD, on-site treatment/disposal of soil that exceeds radiological WAC for the 

OSDF will not be considered. Off-site disposal will'be conducted in accordance with the t e r n  of the 

Amended Consent Agreement (EPA 1991) and EPA's Off-Site Rule. 

Following removal of known material exceeding the WAC for the OSDF, soil and sediment exceeding 

FRLs will be excavated and placed directly in the OSDF. Table 1-4 presents the WAC for the OSDF 

and FRLs for soil and sediment at the FEMP. Figure 1-4 provides a planning-level estimate of the 

projected footprint of soil, perched water, and sediment requiring excavation as part of the remedy for 

Operable Unit 5. Details regarding the procedures for completing WAC- and FRLdriven excavation 

activities are included in Sections 3.0 and 4.0. 

Appropriate mitigative measures will be used during excavation activities to minimize the resuspension 

of dust particles (Section 5.0). Worker health and safety monitoring will be provided during 

excavation activities as part of the health and safety program described in Section 2.3.8. 

Some facilities at the FEMP, including the AWWT facility, service roads, and other long-term RA 

facilities (e.g., silos and groundwater restoration facilities), will not be decommissioned before the 

OSDF is closed. The possible remediation of soil beneath these facilities will, if necessary, be included 

in an RDP that addresses long-term remedial actions. 

1.3.2.2 Perched Warn 

Perched water zones in the Fonner Production Area and the STP that present an unacceptable threat to 

the underlying aquifer will be extracted and/or excavated with contaminated soil. An unacceptable 

threat is defined as one having a cross-media impact to the underlying Great Miami Aquifer that would 
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produce concentrations of contaminants in groundwater exceeding the FRL. In this area, perched i 

water will be removed both during the necessary dewatering operation for deep excavation as well as 

during excavation of contaminated soil. In general, extracted, perched groundwater from the Former 

Production Area will require treatment at the AWWT facility before it can be discharged. Perched 

groundwater that contains significant levels of organic contamination or listed hazardous wastes has 

2 

3 

4 

5 

potentially come in contact with may require pretreatment prior to discharge to the AWWT facility. 6 

Perched water zones requiring excavation as part of the selected remedy are included in Figure 1-4, 

which also delineates the projected footprint of excavations for Operable Unit 5 soil and sediment. 

Updates will be included in future, area-specific IRDPs (Section 7.1). Additional details regarding 

perched water are provided in Sections 2.5.4, 3.0 and 4.0. 

Outside of the former prduction area, perched groundwater that is collected during dewatering 

operations associated with soil excavation that has potentially come in contact with listed hazardous 

waste at HWMUs (i.e., the STP Sludge Drying Beds and the FTF) may also receive pretreatment prior 

to discharge to the AWWT facility. The AWWT facility’s capacity must be considered in designing 

such dewatering operations. Such consideration and pretreatment requirements will be identified in the 

respective IRDP. 

a 

1.3.2.3 Storm WaterNast ewater 

The FEMP maintains a storm water collection system that includes conveyance systeniS and 

retention basins. This system is designed for a 10-year, 24-hour storm event. This system can prevent 

most storm water from entering the Storm Sewer Outfall Ditch (SSOD) and Paddys Run. As 
remediation of the site progresses, the storm water collection system will be decommissioned in stages 

to ensure continued storm water collection from the portions of the site not yet remediated. Run-on 

and run-off controls are addressed in the SEP (Section 5 and Appendix F), and storm water phasing is 

included with the Sitewide Sequencing Plan (Appendix B). Storm water and wastewater management is 

part of Operable Unit 5. 

Sanitary and process wastewater continue to be generated at the FEMP because of the occupancy of the 

site by the work force and ongoing cleanup initiatives, such as building decontamination. Additionally, a 
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process wastewater is expected to be generated as a consequence of the implementation of remedial 

actions for all operable units. The FEMP will continue to collect and direct this wastewater for 

I 

2 

treatment, as necessary, as part of the selected remedy. 

In some deeper excavations, dewatering activities may be required. This water will be treated, as 5 

necessary, through the AWWT facility prior to discharge. 6 

1 

1.3.2.4 8 

Debris is expected to be generated throughout remediation by the Facilities D&D Project (above-grade) 

and SCEP (at- and below-grade). Initial planning has identified that debris will be generated from 

D&D of the STP, FTF, structures in the Former Production Area, Operable Unit 5 groundwater 

extraction system, service roads, and AWWT facility. The Operable Unit 3 ROD has identified 

9 

10 

I 1  

12 

specific debris from the Former Production Area that is designated for off-site disposal. This includes 13 

acid brick, because of elevated concentrations of several RCRA constituents, and several areas of 

surface concrete containing elevated levels of technetium-99. At- and below-grade excavation, . @  

management, and disposal of at- and below-grade debris from the site are addressed in Sections 3.0 and 16 

4.0. I7 

18 

1.3.2.5 Waste from ODerabl e Unit 2 S U bunits 19 

The Operable Unit 2 subunits (SWL, UP, Inactive Flyash Pile, South Field, and Active Flyash Pile) 

will be remediated as described in the “Remedial Design Work Plan for Remedial Actions at Operable 

Unit 2” (DOE 1995e). Sampling and analysis will be performed in the excavated area to confirm that 

material with concentrations above the FRIS has been removed (Table 1-4). If the results of the 

excavation will be performed. All waste material that meets the on-site WAC will then be transported 

20 

21 . 

22 

23 

certification sampling and analysis indicate that contamination above FRLs remains, then additional 24 

25 

to the OSDF for final disposition. Material exceeding the on-site WAC will be transported off site for 26 * 

disposal. Excavation, management, and disposal of these wastes are addressed in Section 3.0 and 4.0. 21 

28 
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1.3.2.6 m e c t i v e  Acti- 
The Corrective Action Management Units (CAMUs) and Temporary Units (TUs) Final Rule 

(58 CFR 865829) was promulgated to meet the objectives of a cleanup program under RCRA, as 

amended. Management of remediation (and investigation) waste within a CAMU is not subject to the 

strict land disposal restrictions (LDRs) and minimum technology requirements (MTRs) contained in 

Subtitle C of RCRA. 

The Operable Unit 2, 3, and 5 RODs acknowledged that EPA’s CAMU rule is an ARAR for the 

FEMP’s on-property disposal remedy that provides the regulatory framework for determining the 

treatment and on-property disposal requirements for RCRA-regulated constituents in the materials 

destined for disposal. Among other items, the CAMU rule provides needed relief for on-property 

disposal from strict RCRA Subtitle C disposal requirements, including LDRs and MTRs. The CAMU 

rule permits the on-property disposal of both RCRA listed and characteristic waste provided a 

protective, implementable remedy is identified through the following three decision steps, cited in 

Section 264.552 ofthe CAMU rule. 

1.  The remedy must be protective of human health and the environment. 

2. The remedy must minimize the potential for future release. 

3. The remedy must enhance long-term effectiveness through the application, as appropriate, of 
treatment technologies that reduce toxicity, mobility or volume of wastes that will remain in 
place following closure of the CAMU. 

1.3.2.7 PCRA Characteristic Waste Dispod 

Based on a review of the FEMP’s site characterization data and historical process knowledge, DOE, 

EPA, and OEPA collectively agreed that several of the FEMP’s RCRA toxicitycharacteristic waste 

streams offer a reasonable site-specific potential to provide additional cost-effective treatment prior to 

on-property disposal. The following geographic areas and waste streams were designated in the 

FEMP’s RODs as exhibiting the potential for sufficient quantities of RCRA toxicity characteristic 

material to offer reasonable opportunities to apply cost-effective levels of treatment before disposal in 

the OSDF (or alternatively, disposal off site): 
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0 The estimated 300 cubic yards of lead-contaminated soil located at the FEMP's firing range 
(Figure 1-5). (Under the terms of the Operable Unit 2 ROD, this material is designated for 
off-site disposal.) 

0 RCRA characteristic soil from six geographic areas within Operable Unit 5 (Figure 1-5): the 
abandoned sump west of the pilot plant; the area between the KC-2 warehouse and railroad 
tracks; the FEMP's trap range; the fill material west of the silos along Paddys Run stream 
bank; the scrap metal pile area; and the area north of the maintenance building. 

Operable Unit 3 lead sheeting (formed as flashing, window sills, and door moldings) and acid 
brick. In accordance with the Operable Unit 3 ROD, the acid brick will be sent off site for 
disposal because of technetium-99 limitations. 

As stated in the Operable Unit 5 ROD, DOE, EPA, and OEPA agree that sufficient existing data and 

historical process knowledge are available to identify the boundaries of the above geographic areas as 

those that represent a reasonable opportunity for cost-effective soil treatment. Outside of these 

geographic areas, DOE, EPA, and OEPA all concur that there is no reasonable basis to conclude that 

an increased potential for the presence of RCRA characteristic waste exists that would provide 

additional opportunity for cost-effective soil treatment. Therefore, outside the boundaries of the 

designated geographic areas, no additional analytical data will be required to screen for the presence of 

characteristic waste before placement in the OSDF. Only the site-specific WAC developed for the 

OSDF, as listed in Table 1 4 ,  will be applied to excavated soil outside the six areas identified int he 

Operable Unit 5 .  The EPA's toxicity characteristic leaching procedure (TCLP) was stated in the 

Operable Unit 5 ROD as the mechanism to guide the identification of soil requiring treatment within the 

boundaries of the designated geographic areas. 

The decision to send the firing range's lead-contaminated soil off site for disposal w& an element of the 

Operable Unit 2 ROD, which proceeded the Operable Unit 5 remedy decision by approximately seven 

months. The off-site disposal decision was based solely on the relatively small volume of material 

under consideration, and the fact that the final decision regarding the fate of the similarly contaminated, 

but potentially larger volume, Operable Unit 5 RCRA characteristic materials was not yet available. 

This allowed the Operable Unit 2 ROD to be finalized without delaying any material decisions pending 

the outcome of a later decision from a subsequent operable unit. With EPA and OEPA concurrence, 

DOE is planning to preserve the option to treat and dispose of the estimated 300 cubic yards of soil 
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ing range in a manner identical to the RCRA characteristic soil from the six geographic 

areas ultimately specified in the Operable Unit 5 ROD. This will bring into alignment all portions of 

the FEMP’s remedy for similarly contaminated soil and will facilitate the selection and sizing of 

treatment systems during detailed design. 

Viable technologies for treating the FEMP’s RCRA characteristic soil were specified in the Operable 

Unit 5 ROD. The technologies cited include EPA-approved stabilization technologies (for inorganic 

constituents) and low temperature thermal desorption techniques (for organic constituents). 

Stabilization technologies are also contemplated for treatment of the Operable Unit 3 RCRA 

characteristic waste streams prior to their disposal. The decision to treat the FEMP’s RCRA 

characteristic materials on site (and dispose of them in the OSDF) versus sending them off site for 

treatment and disposal will be a case-bycase, costhenefit decision that will be made as part of the 

detailed remedial design processes for both soil and debris. These decisions will be communicated in 

the IRDPs for soil and the D&D Implementation Plans for debris. 

The FEMP is committed to identifying, segregating, and treating, as needed, the contaminated soil 

from within the seven designated geographic areas (Le., Operable Unit 2 and 5 areas in Figure 1-5) 

that exhibits the RCRA characteristic, as well as the lead sheeting and acid brick from the Operable 

Unit 3 D&D waste stream. This commitment satisfies the requirements of the Operable Unit 2, 3, and 5 

RODS regarding the disposal of RCRA characteristic waste in the OSDF. 

Figure 1-6 summarizes the treatment and disposition requirements for RCRA characteristic waste to be 

identified and segregated from the seven geographic areas at the FEMP. Decisions regarding on-site 

versus off-site treatment of the characteristic waste from these areas will be made during the area- 

specific design process considering availability of on-site treatment facility and results of cost-benefit 

evaluations. When treatment of the characteristic waste for on-site disposal is the preferred remedial 

option, the Temporary Unit (TU) concept will be used to facilitate the constructionlpermitting process 

of the on-site treatment facility. The characterization, treatment, and disposition of soil from these 

seven areas are described in greater detail in Section 2.1.1.3. 
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. .  . 1.3.2.8 Measures to En viro- 

DOE has factored environmental impacts into the plans for excavation. Measures to minimize 

environmental impacts to on-property natural resources (e.g., wildlife and wildlife habitat, wetlands, 

floodplains, surface water, groundwater) have been identified in the final Operable Unit 5 Feasibility 

Study Report and Proposed Plan (DOE 1996a, 199%). Impacts to on-property vegetation and wildlife 

habitat will result from the removal and movement of contaminated soil and sediment and from 

construction of support facilities. Measures taken to minimize impact are discussed in Sections 3.0 and 

5.0 but will ultimately be decided on a project- and/or area-specific basis and addressed in the IRDPs. 

. .  l .3.2.9 
Sitewide environmental monitoring of air, soil, water, and noise will be part of the selected remedy. 

Monitoring will be designed to detect and quantify releases from the site attributable to the 

implementation of all the remedial actions at the FEMP and will include monitoring of the air, surface 

water, and groundwater pathways. Monitoring devices that provide real-time or near real-time data 

will be evaluated and applied, if practical. Monitoring will also be conducted following the completion 

of remedial actions to assess the continued performance of the remedy. Sitewide environmental 

monitoring activities are addressed through the Integrated Environmental Monitoring Program (IEMP) 

(Section 1.4.2) and will be implemented by a sitewide monitoring program. The current draft final 

IEMP specifies the monitoring strategy for the next two years (DOE 1997a). Project-specific 

monitoring activities which will be conducted by SCEP are discussed in greater detail in Section 5.0. 

Sitewide En V' Iromental Mo- 

. .  1.3.2.10 hstitutional Con tr&/Moniton ng 

One element of the selected remedy that will be used to ensure protectiveness of human health and the 

environment is institutional controls. Institutional controls were identified as requirements in each of 

the operable unit RODS. Institutional controls include continued access controls at the site during the 

remediation period, continued federal ownership of the OSDF and necessary buffer zones, and deed 

restrictions to preclude residential and agricultural uses of the remaining regions of the FEMP 

property. Additionally, proper notifications, as mandated by CERCLA, will be provided before the 

transfer of any federal property that is known to contain or has been used in the processing of 

hazardous substances. These measures will minimize the potential for human exposure to soil and 

groundwater contamination. These measures will also minimize exposure to the contaminated material 
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contained in the OSDF following completion of remedial activities at the site (DOE 199%). Specific 

institutional control measures to be implemented at the site will be established in the Natural Resources 

Restoration Plan (NRRP) (Section 1.4.2). 

1.3.2.11 Community Involvement 
The DOE and EPA are committed to continuing the active community involvement program at the 

FEMP throughout the duration of remedial activities and post-remediation monitoring at the site. This 

program will include public meetings, public comment periods (as needed), newsletters, tours, and 

small focused group sessions assessing specific cleanup issues. 

The Community Relations Plan (CRP) for DOE-Fernald (DOE 1995a) was revised in September/ 

October 1994. The revised CRP was approved by Ohio EPA in December 1994 and by the U.S. EPA 

in January 1995. The CRP complies with the public participation requirements of all applicable laws 

and regulations, including CERCLA, Federal Facility Compliance Act (FFCA), NEPA, and the 

National Contingency Plan (NCP), and also reflects EPA guidance in C o r n  uniw Rela tions in 

Superfund: A Handbook (EPA 1992b). Throughout the duration of FEMP remediation activities, the 

CRP may be revised to reflect changing community concerns, as well as changes in the law, 

regulations, or regulatory agreements. 
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The CRP describes how management will involve the public in decisions related to the site during the 

remedial action phase of CERCLA response action at the FEMP. Required activities are as follows: 

Required Public Invol vement Activities Durim Remedi a1 D w  

20 

21 
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Upon completion of the final engineering design, prepare a fact sheet describing the remedial 
design (NCP 300.435). 

Required Public In volvement Act iv- Remeal  Action 

- Provide a public briefing upon completion of the final engineering design and prior to the 
beginning of the remedial action (NCP 300.435). 

Publish in a local newspaper of general distribution a Notice of Availability of documents 
submitted to the EPA under the remedial action (DOE commitmentldirective). 
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1 

2 

The DOE has surpassed regulatory requirements in offering public involvement opportunities at the 

FEMP and will continue to do so throughout the remedial action phase of site cleanup. 

1.3.3 

As stated in Section 1.3.2, the NRRP identifies the natural resource restoration strategy for the site 

and, when finalized, will serve as the fina land use plan. The current commitment for'the final land 

use is an undeveloped park. Therefore, it is not expected that extensive backfilling or regrading will be 

required following remediation activities. Some small, localized areas where deep excavation is 

necessary will be backfilled and regraded to provide proper drainage or support to permanent facilities 

such as the OSDF. The current direction is that larger areas where deep excavation is necessary will 

remain as ponds (i.e., in the former production area) or as a bench along Paddys Run (i.e., in the Silo, 

Waste Pit, and South Field Areas). In addition, vegetation will be established on the remaining earthen 

areas of the site. 

1.4 ORGANIZATION OF THE SITEWI DE EXCA VATION PLAN 
This subsection describes the remaining contents of the SEP and other documents related to the SEP. 

1.4.1 

The remainder of the SEP consists of the following sections: 

Contents of th e Sitewide Excavation Plan 

0 Section 2.0, Remediation Issues and General Strategies, which presents the major 
programmatic issues that affect remediation activities and discusses the general approaches to 
address them. 

Section 3.0, General Implementation Approach, which discusses the steps for 
implementing remediation and describes how the issues in Section 2.0 will be systematically 
addressed. 

0 Section 4.0, Location-Specific Approaches, which describes the location-specific guidelines 
for efficiently addressing excavation, WAC attainment, and certification requirements. 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

FER\OUS\SERSECOIUuly 11.1997 923 am 1-24 



FEMP45SEP DRAFT 
July 14, 1997 

Section 5.0, Environmental Controls and Monitoring, which discusses the management 
strategy for implementing 'project-specific procedures to control and monitor environmental 
conditions during remediation of impacted soils. 

0 Section 6.0, Project Health and Safety, which discusses the health and safety requirements 
and procedures to meet these requirements on remediation projects. 

0 Section 7.0, Soil Remediation Documents, which discusses the general purpose and content 
of the IRDPs, Certification Design Letter, and Certification Report. Three other related 
documents (Remedial Action Report, Natural Resources Restoration Plan, and Site Closeout 
Report) required to complete the sitewide soil remediation and restoration are also described. 

8 

9 

10 

11 

12 

Information to further support the sections of the SEP is included in appendices at the end of the 

document. The following appendices are included: 

13 

14 

IS 

Appendix A, Soil Remediation ARARs and TBCs. The applicable regulatory requirements 
to excavation, both ARARS and TBCs, are presented in this appendix in table form, with a 
crosswalk provided to the sections of the SEP where the requirements are met. 

0 Appendix B, Sitewide Sequencing Plan. This appendix presents the sequence of 
remediation activities for the excavation of major areas of the FEMP. 

0 Appendix C, Constituent of Ecological Concern Selection. This appendix evaluates the 
results of the evaluation of ecological impacts presented in the Operable Unit 5 RI. It 
identifies the COCs that may have an adverse impact on ecological receptors if they are not 
monitored by screening against Benchmark Toxicity Values (BTVs). In addition, the 
appendix evaluates potential constituents of ecological concern (COECs) for source areas not 
considered in the Operable Unit 5 RI. 

0 Appendix D, Wood Sampling Program. This appendix presents the results of the on-site 
tree tissue sampling program to support plans to manage plant material. 

0 Appendix E, SEP Quality Assurance Program Criteria. This appendix discusses those 
elements of the FEMP Quality Assurance Plan which are applicable to implementation of the 
SEP and contains additional criteria needed to ensure that remediation subcontractors perform 
excavation activities properly. 

0 Appendix F, Implementation of Construction. This appendix presents the details of 
activities that will take place as part of the actual implementation of remediation activities. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

38 

39 

40 

FER\OUS\SEF'SECOIUuly 11.1997 11:4Oam 1-25 



FEMP-OSSEP D W  
July 14, 1997 

0 Appendix G, Certification Design Rationale. This appendix presents the statistical 
background for determining the number of samples required in each certification unit to 
demonstrate compliance with FRLs. 

0 Appendix €I, Summary of Field Measurement and Laboratory Analytical Technologies. 
This appendix presents information of available and commonly used field measurement and 
laboratory technologies to support selection decisions for specific applications at the FEMP 
during soil remediation. 

0 Appendix I, Sitewide Extent of Contamination by Constituent. This appendix includes 
maps which provide the basis of area-specific constituents of concern (ASCOCs) (Section 
2.1.3.3). 

1.4.2 Blated Documem 

The SEP is intended to provide overall guidance for excavation activities and will be applied 

throughout the remediation process. The SEP documents an approach to sitewide excavation to be 

agreed upon by DOE and the regulatory agencies. Once the final version is approved by the regulatory 

agencies, it will not be revised, although revisions and variances due to site-specific conditions will be 

addressed in the IRDPs. There are, however, other documents related to the SEP that are reference 

documents for its preparation, have already been submitted, are being submitted concurrently with it, 

or will be submitted at a later date. These documents and their relationship to the SEP are as follows: 

Existine - or In PreDaratim 

Impacted Material Placement Plan (IMPP) (DOE 1996b). Describes the impacted 
materials acceptance, placement, 'compaction, and quality assurance/quality control activities 
associated with construction, placing, and closure of the OSDF. 

Remedial Action Work Plan (the IRDP) for Area 1, Phase I (DOE 1996g). Details the 
implementation plan for remediation in the northernmost area of the OSDF. This document 
was submitted in December 1996, prior to completion of the SEP, to allow construction of 
the OSDF to proceed on schedule. Therefore, many of the concepts and procedures 
contained in it are repeated in the SEP. 

Certifhtion Report for Area 1, Phase I. Demonstrates that FRLs in Area 1, Phase I, have 
been attained. This document is being submitted concurrently with the SEP. 
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Storm Water Pollution Prevention Plan (DOE 19960. Identifies potential sources of storm 
water pollution and describes the practices that will be employed to control these, including 
engineering, construction, and inspection procedures (Section 5.0). NPDES permit 
requirements are also addressed. This plan was submitted in May 1996. 

Integrated Environmental Monitoring Program W E  1997a). Provides the central 
mechanism for ongoing groundwater, surface water, and air monitoring and reporting 
activities at the FEMP. 

0 Aquifer Restoration and Wastewater Treatment Project Operation and Maintenance 
Plan. Will specify the capacity (hydraulic, chemical, and biological) of the AWWT, 
prioritize streams for treatment (including remediation-related streams), and provide waste 
acceptance criteria for those streams. This plan is scheduled for submittal to EPA in July 
1997. 

WAC Attainment Plan (WAP). Will provide the sitewide strategy and detail regarding 
material-type-specific requirements for demonstrating attainment of WAC for the OSDF in 
one centralized document. For soil and at- and below-grade structure and debris, the WAP 
will summarizes the WAC attainment approaches already described in Sections 2, 3, and 4 of 
the SEP. This plan is scheduled for submittal to EPA in late 1997. 

0 Site Preparation Package for Area 2, Phase II. Details site preparation activities to be 
completed in Area 2, Phase II, and is being submitted concurrently with the SEP. 

0 Technology Reports. Four separate project reports-describing the potential application of 
physical separation to reduce soil volumes, vacuum extrusiodcompaction of soil, phosphate 
soil stabilization, and geochemical barrier placement amendment, and recommending their 
application during remediation-were submitted to EPA and OEPA on May 24, 1996. 
Additional technology reports, including the Comparability Study and Applicability Study and 
the RTRAK Applicability Study, demonstrating the capabilities of high-purity germanium 
(HPGe) and RTRAK technologies (which is being submitted concurrently with the SEP), 
respectively, will be prepared and submitted, as required. During remediation, the need of 
additional technology reports to support area-specific and/or sitewide treatment and 
disposition decisions may be identified. 

To Be P r e p a d  for E a c w e d  iation Are a (see Figure - 1-11 

0 Integrated Remedial Design Packages (IRDPs). Will be prepared for each individual 
remediation area. Each of these packages will provide area-specific information that can’t be 
fully addressed in the SEP, identify changes from the SEP, and/or provide detail not included 
in the SEP. The IRDP will present important results of all the predesign investigation, 
including the estimated extents of excavation and certification information necessary for 
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borrow material to be used during the construction. Each IRDP will include an area-specific 
implementation plan, design drawings, and specifications. The content of the IRDPs is 
discussed in greater detail in Section 7.1. 

0 Certification Design Letters. Subsequent to completion of remediation and precertification 
survey activities (Section 3) in each area, in accordance with the IRDP, a Certification 
Design Letter will be issued. This letter will detail the certification survey design, including 
certification unit boundaries, number of samples to be collected and analyzed, and the 
analyses to be performed on each sample. This letter will become part of the complete 
Certification Report (Section 7.2). 

0 Certification Reports. Following completion of certification activities in each area, a 
Certification Report will be issued (Section 7.3). This report will incorporate the 
Certification Design Letter and demonstrate FRL attainment. In addition, the report will 
detail, as applicable, closure of HWMUs and USTs. The Certification Report will also 
include a section summarizing the procedures followed for WAC attainment. Information 
will be provided to demonstrate that all material exceeding the WAC for the OSDF in each 
area has been removed, staged for shipment to an off-site disposal facility, or disposed of in 
an off-site facility, rather than placed in the OSDF. This section will be prepared in 
accordance with the requirements specified in the WAC Attainment Plan. 

Operable-Unit-SDecific Documents To Be PreDared (se e Figure 1-21 

0 Remedial Action Reports (RARS). A Remedial Action Report will be prepared for each 
operable unit after the operable unit specific remedy is completed. The report will 
summarize all the remedial actions conducted for the operable unit and describe the residual 
conditions, using information generated and submitted during the remediation. 

Sitewide Documents To Be ReDared (see Firmre - 1-21 

0 The Natural Resource Restoration Plan (NFtRP). The NRRP documents the natural 
resource restoration strategy to be employed at the site and describes the institutional controls 
that will be necessary to implement restoration goals under the site's selected remedy. The 
final revision of this document will also serve as the final land use plan for the site. This plan 
also summarizes the anticipated final contours for the FEMP, generally based on future land 
use as an undeveloped park. 

0 Site Closeout Report (SCR). A Site Closeout Report will be prepared for the site after all 
the operable-unit-specific remedies are completed. The report will summarize all the 
remedial actions conducted for the FEMP and will describe the residual conditions, using 
information provided in the individual Remedial Action Reports. 
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I 

2 

As originally discussed in the Operable Unit 5 Remedial Design Work Plan (DOE 1996e), the schedule 

planned sequencing of remediation areas described in the Appendix B. The schedule of other area- 

3 

shown in Table 1-5 has been established for formal submittal of documents. This schedule reflects the 4 

5 

specific documents listed above will be detailed in the future IRDPs considering area-specific 6 

remediation schedules. 7 

8 

9 
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TABLE 1-2 

CROSS-REFERENCE BETWEEN OPERABLE UNIT REMEDY COMPONENTS AND 
THE SITEWIDE EXCAVATION PLAN 

Remedy Component Operable Unit SEP Section Reference 

Soil and Sediment 295 3.0 and 4.0 

Perched Water Treatment 295 2.0 and 4.0 

Regional Groundwater Aquifer 

Storm WaterNastewater 

Treatment of Discharges 

Debris 

Operable Unit 2 Subunits' 

Measures to Minimize 
Environmental Impacts 

Institutional ControlsMonitoring 

Corrective Action Management 
(CAMU) Rule 

Community Involvement 

5 

2, 3, 5 

235 

3 . 5  

5 

192, 3 , 5  

1, 2, 3,495 

See Operable Unit 5 RD Work 
Plan 

2.0 and 4.0 

4.0, and Operable Unit 5 RD 
Work Plan 

2.0, 3.0, and 4.0 

4.0 

4.0 

2.0 and 4.0 

1 .o 

1 .o 



TABLE 1-3 

REQUIRED PROJECT PLANS a 

Requirement Cross-Reference 

Sampling and Analysis Plan, including quality assurance 
project plan(s) and field sampling plan(s) 

SEP (Section 2-4 and Appendix E)/ 
IRDPs/Q AJSP/CQAP 

Health and SafetyKontingency Plan SEP (Section 2.3.8)Project-Specific 
Health and Safety Plans (SEP 
Section 6.0) 

Permitting Plan SEP (Section 1 .3.1.2)/IRDPs 

Groundwater Monitoring Plan IEMP 

Operations and Maintenance Plan SEP (Section 3 .S)/IRDPs/NRRP 

Note: a As listed in the Amended Consent Agreement (EPA 1991). 
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TABLE 1-5 

SCHEDULE OF REMEDIAL DESIGN DELnTERABLES 

Deliverable Status Submittal Date 

Technology Reports 

Sitewide Excavation Plan (SEP) 

Integrated Remedial Design Packages (IRDPs): 

Area 1, Phase I 

Area 1, Phase II 

Area 2, Phase I 

Area 3 

Area 4 and Area 5 

Area 6; Area 7; Area 1,  Phase III; 
and Area 2, Phase 11 

Area 8 

Off-property area 

Draft 

Draft 

Completed 

Prefinal 

Prefinal 

Prefml 

Prefinal 

Prefinal 

P r e f d  

Prefinal 

May24, 1996 

July 14, 1997 

N/A 

November 21, 1997 

October 20, 1997 

July 2, I998 

November 15,2000 

January 15,2001 

To be detennined 

To be determined 
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2.0 REMEDIATION ISSUES AND GENERAL STRATEGIES 

Throughout the remedial investigatioxdfeasibility study (RVFS) phase of remediation activities at the 

Fernald Environmental Management Project (FEMP), certain details of implementation decisions have 

been deferred to the remedial designhemedial action (RDM) phase. As the RD/RA phase has 

developed, additional issues have been identified that must be addressed in conjunction with the 

implementation process. This section describes the various issues regarding remediation activities 

associated with the Soil Characterization and Excavation Project (SCEP) (Section 1.2.2) at the FEMP; 

discusses the general strategy for addressing each; and, as applicable, references the subsequent section 

in this Sitewide Excavation Plan (SEP) where each is discussed in detail. 

The factors that influence remediation activities have been grouped into five categories: 

1 .  

4. 

5 .  

Remediation drivers 

Attainment of remediation goals 

General implementation guidelines 

Field measurements and laboratory analytical techniques 

Logistical concerns. 

The issues associated with each of these groupings are presented and discussed in the following five 

subsections. 

2.1 REMEDIATION DRIVE= 

As discussed in Section 1.3.1, the following requirements/factors are driving remediation activities at 

the FEMP: 

0 

0 

0 

Applicable or relevant and appropriate requirements (ARARS) and to be considered criteria 
(TBCs) 

Permits 

Agreements 

Natural Resource Trusteeship. 
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Five aspects of these general categories are of particular interest in tenns of the remediation of soil and 

at- and below-grade structures and debris: 

1 .  The Resource Conservation and Recovery Act (RCRA) 

2. Waste Acceptance Criteria 

3. Final Remediation Levels 

4. Benchmark Toxicity Values 

5 .  DOE Orders. 

The issues regarding each of these, and their respective impact on remediation activities, are discussed 

in the following paragraphs. 

2.1.1 

RCRA regulations (40 CFR 260 and 280) and Ohio Environmental Protection Agency (OEPA) 

regulations (OAC Chapters 1301 and 3745-55) specify criteria for the identification and listing of 

hazardous wastes; regulations concerning the handling, treatment, and disposal of hazardous wastes; 

requirements for the closure of inactive hazardous waste management units (HWMUs) and 

underground storage tanks (USTs); and procedures for closing sites that have treated, stored, or 

disposed of hazardous wastes. These regulations affect three areas related to remediation activities at 

the FEMP: 

Peso urce Conse rvat ion and Recovery Act 

1 .  .HwMus 
2. USTs 

3. Characteristic wastes. 

2.1.1.1 Hazar dous Waste -ent Units 

A HWMU is defined as 

. . . a contiguous area of land o n h  which hazardous waste is placed, or the largest area 
in which there is significant Likelihood of mixing hazardous waste constituents in the 
same area. (40 CFR 260.10) 

FER\OU5&EPSECOZUuly I I. 1997 453  pm 
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There were originally 54 HWMUs at the FEW. Of these, 11 have been reclassified as solid waste 

management units (SWMUs) and 14 have been or are being closed under RCR4. The remaining 29 

are planned to be closed under the RCMCERCLA integrated remedial response (Table 2-l), as 
discussed in Section 1.3.1.3. The procedures to be used to demonstrate closure are summarized in 

Section 2.2.4. 

2.1.1.2 _Underground s t o m  

The requirements for closing USTs are similar to those for HWMUs. There were originally 15 

underground storage tanks at the FEMP. One of these was closed in 1988, prior to the promulgation of 

state and federal UST regulations, and eight have been closed since. However, closure of all but the 

one closed in 1988 will be demonstrated during soil excavation activities (Table 2-2). The procedures to 

be used to demonstrate closure are summarized in Section 2.2.5. 

Wastes 2.1.1.3 Character i s t i c a m r d o u s  

As discussed in Section 1.3.2.7, the RI/FS program at the FEMP identified seven geographic areas 

where a reasonable potential exists for the presence of soil that qualifies as hazardous (RCRA toxicity 

characteristic) and also present a reasonable opportunity for cost-effective treatment. These areas are 

shown on Figure 1-5 and listed, along with their location and potentially hazardous constituents, in 

Table 2-3. The first six of the areas listed in Table 2-3 are identified in the Record of Decision (ROD) 

for Operable Unit 5 (DOE 1996d), whereas the seventh area was identified in the ROD for Operable 

Unit 2 (DOE 1995d). Screening for the presence of characteristic wastes will not be performed outside 

of these areas. It is conservatively estimated that approximately 28,000 cubic yards of material from 

these areas could be considered hazardous. 

. .  

The hazardous potential in these seven areas was identified using validated data in the Sitewide 

Environmental Database (SED) for constituents with concentrations that exceed 20 times the respective 

5 

6 .  

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

27 

toxicity characteristic leachate procedure (TCLP) limit (40 CFR 261.24). The 20 times rule accounts 

a contaminant content less than 20 times the TCLP limit cannot be characteristically hazardous. If the 

28 

for the dilution effects of the TCLP test (i.e., 1 liter of diluent per 50 grams of sample). A sample with 29 

30 
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- I  

contaminant concentration is greater than 20 times the TCLP limit, it may be hazardous, depending on 1 

the leachability of the contaminant as measured by the TCLP test. 

A recent comparison of the SED data with lab data report sheets identified errors in the units of 

measurement that were originally input to the SED. Such errors involved the use of a larger Unit of 

measurement (milligrams per kilogram) instead of the correct, smaller unit (micrograms per kilogram). 

The result was that concentrations are actually three orders of magnitude lower than that indicated with 

the incorrect units. Upon correction of these errors, only the constituents shown in the last column of 

Table 2-3 remain a concern. These constituents will be included in the list of area-specific constituents 

of concern (ASCOCs) (Section 2.1.3.3) for the respective remediation area. 

As discussed in Section 1.3.2.7, characteristically hazardous wastes from these seven geographic areas 

will be disposed of in either an off-site facility or the On-Site Disposal Facility (OSDF). All such 

wastes that also exceed the radiological waste acceptance criteria (WAC) for the OSDF will be 

dispositioned off site. The characteristically hazardous wastes that are dspositioned off site must be 

treated to meet land disposal restriction (LDR) treatment standards (40 CFR 268.40) prior to disposal. 

The characteristically hazardous wastes from the seven geographic area that will be dispositioned to the 

OSDF will be treated to remove the characteristic before disposal. The decision as to whether such 

wastes that do not exceed the radiological WAC for the OSDF will be dispositioned to the OSDF or off 

site will depend on such factors as the availability of appropriate on-site treatment and the cost 

differential between on-site and off-site treatment/disposal. 

2 

3 

b 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

17 

18 

19 

m 

21 

22 

The procedures to be used to identify, excavate, and handle these characteristically hazardous wastes 

(Section 2.2.1). The decision points and treatment options for the hazardous wastes from these seven 

23 

are similar to those for material with contaminant concentrations that exceed the WAC for the OSDF 24 

2.5 

areas are presented on Figure 1-6. 26 

27 

2.1.2 Waste AcceDtance Crite& 28 

Waste acceptance criteria (WAC) are physical and chemicalhdiological characteristics of material that 29 

must be achieved if that material is to be acceptably disposed of in a particular manner. WAC are 

established by waste disposal facilities to assure that design constraints are not exceeded. 
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Waste generated during remediation of FEh@ facilities will be disposed of in both off-site disposal 
a 

facilities and the OSDF. Two issues are of primary interest in terms of WAC attainment at the F E W :  

0 Material shipped to an off-site disposal facility must not exceed the WAC for that facility. 

0 Material known to exceed the WAC for the OSDF must not be placed in the facility. 

. . .  2.1.2.1 WAC for Off-Site Dbosal Faciliw 

WAC for potential off-site disposal facilities, and procedures for. demonstrating compliance with them, 

are listed in Appendix E of the Operable Unit 5 FS (DOE 1996a). The conceptual waste disposition 

process described in Section F.5 of Appendix F provides conceptual procedures for managing and 

tracking the materials to be dispositioned off site during soil remediation. 

4 

12 

2.1.2.2 WAC for OSDF 13 

Materials to which the OSDF WAC apply fall into three basic categories: debris, soil/soil-like material, 14 

and ancillary waste. The following paragraphs present the WAC for the OSDF, discuss the associated IS 

issues, and discuss their application to these materials. 16 

17 

a 
Summarv of WAC for the OSDF 

The chemical/radiological WAC for the OSDF are summarized in Table 2 4 ,  and physical WAC are 

summarized in Table 2-5. 

Two issues should be noted in terms of WAC for the OSDF: 

1 .  As shown in Table 1-5, the WAC for two contaminants, 4nitroaniline and 
bis (2-~hloroisopropyl)ethher, are below the practical quantitation limit (PQL). This is because 
the PQL was not taken into account when developing the WAC. 

2. However, as discussed in the following paragraphs, only two of the chemical/radiological 
WAC (technetium-99 and total uranium) are commonly applicable to soil and soil-like material. 

. .  &plication of WAC to Soil Re- 

As shown in Table 2-6, the OSDF WAC for all constituents is above the highest concentration detected 

during the RIFS process for Operable Unit 5 except for five COCs (unshaded). In most cases, the 

23 

24 

25 

26 
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WAC is at least an order of magnitude above the highest detected level. Given the level of 

conservatism provided by the OSDF design (Section 2.2.1) and this difference between the respective 

acceptance criteria and the maximum concentration detected on site, no additional verification is 

required to demonstrate that the WAC has been met for these constituents in soil. 

Of the remaining five constituents (shaded), three (bis(2-chloroisopropyl)ether, Cnitroaniline, and 

trichloroethene) were used in specialized processes, as documented in the Operable Unit 5 RI/FS (DOE 

1995f/1996a), and their presence at above-WAC concentrations is localized within the FEMP 

production area. Furthermore, the single indicated detection for both bis(2thloroisopropyl)ether and 

4-nitroaniline are estimated values. Therefore, all three of these contaminants are of only limited 

concern in terms of OSDF WAC attainment. Their presence in these limited areas will be 

appropriately reflected in the ASCOCs (Section 2.1.3.3) and the respective IRDP (Section 7. l), and 

verified during pre-design investigations (Section 3.1). 

Of the remaining two constituents (technetium-99 and total uranium), technetium-99 is the most limiting 

for on-properly soil in that the FRL and the OSDF WAC are equivalent. As shown on Figure 2-1, the 

seven regions of the site with the potential for technetium-99 contamination are localized. As described 

in Section 3.3.1.2, soils containing technetium-99 contamination above the WAC in these areas will be 

excavated for packaging and off-site disposal prior to the excavation of soil that may be transferred to 

. 10 

11 

12 

13 

14 

the OSDF. 20 

21 

Uranium is the predominant contaminant at the site and will drive the excavation of most soil. A 

preliminary identification of the areas that exceed the OSDF WAC for total uranium is provided on 

22 

23 

Figure 2-2. As presented in Section 3.1, the extent of excavation will be determined in the predesign 24 

phase. Within each area, data from the Operable Unit 5 RI/FS and additional validated data from the 25 

SED will be reviewed to determine whether the area to be excavated contains contaminant levels 

the WAC. If the data show contaminant levels above the OSDF WAC, the extent of that material will 

above 26 

27 

be determined, in the manner described in Section 3.1.3. In such cases, the above-WAC materials will 28 

be excavated prior to excavation of soil to be disposed of in the OSDF. If the data evaluation indicates 29 

no contaminant levels above the WAC, the soil will be excavated and transferred to the OSDF for 

disposal. The data substantiating that the contaminant levels in the soil are below the WAC will be 
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included with the manifest for the soil and will serve as a basis for acceptance of the soil transfer at the 

OSDF, as described in the conceptual waste disposition process provided in Section F.5 of Appendix F. 

1 

2 

3 

AD? li cation ' of WAC to At- & Belo w-Grade Structures and Debm 4 

As detailed in Appendix F, remedial planning performed under the SEP for at- and below-grade debris 5 

excavation will include an evaluation of the debris to be generated in order to determine handling, 6 

treatment, and disposition requirements. This evaluation, which is similar to that used in planning 

Integrated Remedial Design Remedial Action Work Plan P O E  1996h]), identifies debris for which 

'there may be particular handling concerns. However, based on an initial evaluation of Operable Unit 3 

materials that will remain after above-grade decontamination and dismantlement (D&D), it is 

7 

above-grade dismantlement of Operable Unit 3 materials (as discussed in the Operable Unit 3 8 

9 

IO 

I I  

anticipated that most debris will not require special handling, treatment, or off-site disposal. I2 

The bulk of the debris anticipated to be encountered during excavation includes concrete pads, asphalt 

roads, below-grade piping and storm sewers, and structural steel (e.g., supports remaining in 

basements, etc.). All excavated debris destined for the OSDF will be size-reduced in accordance with 

the WAC. Acid brick will be removed as part of Operable Unit 3, above-grade building dismantlement 

and is therefore not expected to be encountered. Similarly, concrete in four process areas (as 
designated in the Operable Unit 3 Record of Decision for Interim Remedial Actions [DOE 1996~1) will 

be scabbled as part of above-grade building dismantlement to ensure that the mass-based technetium-99 

limit for Operable Unit 3 debris dispositioned in the OSDF will be met. It has been demonstrated in 

the Operable Unit 3 RI/FS (DOE 19958) that all remaining concrete to be excavated as part of at- and 

below-grade remediation meets the OSDF radiologicakhemical WAC. 

13 

14 

IS 

16 

17 

IC 

19 

m 

21 

22 

23 

Below-grade piping that is not process-related (e.g., storm sewers, steam lines, potable water lines, 

these non-process pipes are excavated from areas of soil that do not meet the OSDF WAC, any 

remaining clumps of excess soil will be knocked or scraped off the exterior of the pipes prior to OSDF 

disposition. 29 

25 

conduit, etc.) will be size-reduced in accordance with the WAC and dispositioned in the OSDF. If 26 

n 

28 

30 
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Below-grade piping that is or has historically been process-related will be managed in accordance with 

the conceptual waste disposition process described in Section F.5 of Appendix F. In general, this 

piping will be inspected to ensure the piping is free from "visible process residues." The definition of 

visible process residues (green salt, yellow cake, etc.) is material on the interior surface of the pipe that 

is obvious and that, if rubbed, would be easily removed. Stains, rust, and corrosion do not qualify as 
visible process material. If a pipe fails visual inspection, a determination will be made either to 

decontaminate the piping or to containerize it for off-site disposition. 

. .  2.1.3 Final R e m e d i m  Le vels 

Final remediation levels (W) are the cleanup goals for a remediation project. A FRL is the average 

concentration of a contaminant that can remain in an area under a given exposure scenario and still be 

protective of human health and the environment. Remediation at the FEMP will remove contaminated 

soil until the average residual concentration in any potential certification unit (CU) (Section 2.1.5.1) is 

at or below the respective FRL. 

The FEMP FRLs are listed in Table 1-5. A summary of how FRL attainment will be demonstrated is 
provided in Section 2.2.2. Several issues regarding FRLs at the FEMP should be noted: 

Five contaminants listed in Table 1-5 (alphachlordane, chlorobenzene, tetrachloroethene, 
toxaphene, and trichloroethene) have an associated chemical/radiological WAC, but no 
corresponding FRL. This is because WAC were developed for all RCRA hazardous 
constituents, regardless of whether the contaminant was detected in environmental media at the 
FEMP or not. 

The FRL for several contaminants [technetium-99, bis(2-~hloroisopropyl)ether, boron, 
bromodichloromethane, and 4-nitroaniline] is equal to or greater than the corresponding 
chemicaVradio1ogical WAC. This means that all material with contaminant levels that exceed 
the respective FRL also exceed the WAC. Except for that contaminated with technetium-99, 
such material must either be transported off-site for disposal, or treated, as required, for 
disposal in the OSDF. All material with technetium-99 levels above the WAC/FRL will be 
dispositioned off site. The fact that the FRL is less than or equal to the WAC does not change 
the approach to be used to excavate such contaminated material. As described in detail in 
Section 3.3.1.2, the general procedure is to delineate and excavate material that exceeds the 
WAC first. If all of the material that exceeds the WAC for these contaminants is removed, all 
of the material that exceeds the respective FRL will also be removed. 

The FRL for several contaminants (3,3'dichlorobenzidi, heptachlorodibenzofuran, 
heptachlorodibenzo-pdioxin, and n-nitrosodipropylamine) is at or below the respective PQL. 
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0 

0 

0 '  

This is because the PQL was not taken into account when developing the FRL for these 
contaminants. As discussed below, none of these contaminants was detected at a concentration 
above the respective FRL. 
The FRL for total uranium is very low (20 mgkg) in certain portions (Figure 2-3) of the 
Former Production Area and at the Sewage Treatment Plant (STP). This is because the 
uranium in these areas is more soluble, and therefore, more mobile, since the uranium 
purification process used at the FEMP involved solubilizing the uranium to separate it from the 
ore impurities. This low FRL will present special measurement concerns (Section 2.4) during 
excavation control, precertification, and certification activities. 

The FRLs for several radionuclides are very low in certain portions of the Inactive Flyash Pile 
and the South Field. This is because the till (which serves to retard the movement of 
contaminants) in these portions of these areas is very thin or nonexistent. These low FRLs will 
present special measurement concerns (Section 2.4) during excavation control, pre- 
certification, and certification activities. 

The FRL for thorium-232 will be used to assess attainment of thorium-228 and radium-228 
FRLs. This approach is based on the assumption of secular equilibrium between members of 
the thorium-232 decay chain at the FEMP (DOE 1997e). 

As indicated on Tables 2-1 and 2-2, there are several constituents associated with HWMUs and 
USTs for which there are no FRLs. In addition, for the active HWMUs, the final list of 
constituents is to be determined. In all such cases, the nature and extent of contamination 
associated with HWMUs/USTs will be determined as part of remediation activities. To the - 
extent possible, this determination will be made during the predesign investigations 
(Section 3.1). In some cases, this may be unsafe, impractical or infeasible, in which event the 
determination of the nature and extent of contamination will be made after the HWMU/UST is 
removed. If constituents for which there are no FRLs are detected, location-specific FRLs will 
be developed and implemented. 

As discussed in the following paragraphs, a limited list of FRLs is widely applicable to soil and 
soil-like material. A more inclusive list is applicable to certain areas. 
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. .  to Soil Remediam 30 2.1.3.1 &@pation of FRLs . .  

As shown in Table 2-7, the FRL for most constituents (shaded) is above ,the highest concentration 

detected during the RI/FS process for Operable Unit 5.  In most of these cases, the FRL is at least an 

31 

32 

order of magnitude above the maximum detected level. Given the level of conservatism provided in 

the development of the FRLs (Section 2.2.2) and this difference between the respective FRL and the 

maximum concentration detected on site, no additional verification is required to demonstrate that the 

FRL has been met for most of these constituents in soil. There is one exception to this: 

33 

34 

35 

36 

bromodichloromethane, which had detection limits for some samples that were above the respective 31 

FRL. This constituent will remain on the list of ASCOCs (Section 2.1.3.3) for the pre-design a 38 
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investigations (Section 3.1) to confirm its presence or absence in the areas where the detection level 

was above the FRL. As discussed in Section 3.1, the list of secondary ASCOCs may change based on 

the results of the predesign investigations. 

2.1.3.2 Secondary COCs 

As indicated in Table 2-7 by the number of positive detections versus the total number of samples 

taken, the extent of most of the constituents with levels above the respective FRL is limited. To 

account for this, primary and secondary COCs have been established. Primary COCs are considered to 

be the widespread contaminants which represent approximately 90 percent of the human health risk 

from soil. Secondary COCs are those which have localized contamination above the FRL, 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. 

Primary and secondary COCs are identified in Table 2-8, along with the factor that drives their 

inclusion as a site-wide COC. There are five primary COCs (total uranium, radium-226, radium-228, 

thorium-228, and thorium-232) and 27 secondary COCs. In addition, constituents of ecological 

concern (COECs), which are related to Benchmark Toxicity Values (BTVs) (Section 2.1.4), are 

included to provide a complete list of constituents affecting remediation activities. As noted in Section 

2.1.3, the activity of thorium-228 and radium-228 are assumed to be equivalent to that of thorium-232 

for FRL attainment and reporting purposes. 

2.1.3.3 Area-Specific COCs 

Because, by definition, secondary COCs are limited in extent, each will be important only in the area in 

which it has been detected. Therefore, area-specific COCs have been established. ASCOCs represent 

the COCs that have been demonstrated to impact a specific work area and for which concentrations will 

be certified in that specific work area. 

To evaluate the site-wide, spatial extent of the constituents, their relationship to FlILs, BTVs (Section 

2.1.4), and OSDF WAC was determined. To do this, a series of maps (Appendix I) was assembled 

which display the actual distribution of contamination sitewide and identify the extent of contamination 
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within the eight Remediation Ares  (Figure 1-3). These maps ais0 indicate if a COC distribution is 

confined to a limited area or if it impacts larger areas. The ASCOCs for each of the remediation areas 

were identified based on the sample results represented by these maps, augmented by process 

knowledge. The results of this analysis are shown in Table 2-9. COECs (Section 2.1.4) are also 

included in Table 2-9 to provide a complete, area-specific list of constituents that affect remediation. 

2.1.4 Benchmark Tox icitv Values 

Benchmark toxicity values (BTVs) are literature-derived levels of contamination considered protective 

of ecological receptors. The BTVs developed for soils at the FEMP are listed in Table 1-5. If the 

concentration of a contaminant exceeds its respective BTV, the constituent is identified as a constituent 

of ecological concern (COEC). The Sitewide Ecological Risk Assessment compares BTVs to all 

contaminant concentrations in non-source areas of the FEMP. As discussed below, only three 

constituents have been designated as COECs. The residual concentration of these constituents in the 

applicable area following excavation will be documented in the FRL certification process (Section 3.4). 

Based on these results, any further action reconkended by the Natural Resource Trustees will be 

addressed in the Natural Resource Restoration Plan (Section 1.4.2). 

Several issues should be noted in regard to BTVs, as detailed in the Constituent of Ecological Concern 

Review, included as Appendix C: 

0 The BTV for many constituents is higher than the respective FRL. Therefore, concerns in 
regard to the impact of these constituents on ecological receptors will be addressed through 
achievement of FRLs (Section 2.2.2). 

The BTV for 17 constituents in FEMP soil is below the respective FRL. The Constituent of 
Ecological Concern Review (Appendix C) shows that all of these constituents will be 
adequately addressed through current excavation plans. 

0 For the source areas not evaluated in the Sitewide Ecological Risk Assessment, a sitewide data 
review was conducted and is summarized in Appendix C. This review indicates that all but 
three contaminants (antimony, cadmium, and silver) are either at .the respective background 
concentration (DOE 1993b) or are not detected above the BTV in the RVFS database of 
samples of soil expected to remain after remediation. Antimony was detected at elevated levels 
in samples from the K-65 Silo and the Active Flyash Pile areas. Cadmium was detected at 
elevated levels in samples from the Boiler Plant and Building 12 areas. Silver was detected at 
elevated levels in samples from the Solid Waste Landfill, Building 12, and the Active Flyash 
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Pile areas. As stated above, the residual concentration of these constituents in the respective 
area will be documented in the FRL certification process after excavation. 

2.1.5 DOE Orders 

U.S. Department of Energy (DOE) orders provide generic guidelines for residual radioactive material. 

Of particular interest in terms of soil excavation at the F E W  are those sections which relate to the size 

of CUs and sitewide criteria for radiological hot spots, and which specify ALARA requirements. Other 

orders which affect soil excavation activities are discussed in Appendix A and will be incorporated into 

the area-specific IRDPs (Section 7.1). 

i 

2 

6 

10 

2.1.5.1 &g! of Cer€if&.b Units 11 

Guideline levels of radionuclide contaminants are calculated levels that are expected to ensure 12 

protectiveness of human health and the environment. Guidelines are expressed in terms of activity per 

unit mass and are averaged over a predetermined area. Depending upon the regulatory agency, the 

13 

14 

10 methodology used to calculate the guidelines, the impacted medium, and the specific type of site, the 

averaging area generally ranges from 100 to 10,OOO square meters and higher for land areas. 

17 

DOE guidelines for soil are defined as contaminant levels averaged over a surface area of 100 square 

meters (DOE Order 5400.5, Chapter IV, Section 4, Paragraph a). This surface area was originally 

adopted to ensure consistency of DOE decommissioning activities (in particular, the Uranium Mill 

Tailings Remedial Action Program IIJMTRAP]) with the U.S. Environmental Protection Agency (EPA) 

mill tailings regulations (40 CFR 192) and the 1981, Nuclear Regulatory Commission (NRC) Branch 

Technical Position, “Disposal or On-Site Storage of Thorium or Uranium Wastes from Past 

Operations. With the exception of sites where the contaminant is mill tailings, an averaging area 

other than 100 square meters may be established as an integral condition of site-specific guidelines 

(DOE Order 5400.5, Chapter IV, Section 5 ,  Paragraph a). Conditions and methods for establishing 

site-specific guidelines are provided in RESRAD (DOEKH-8901). Development of CU size for 

FEMP certification activities is discussed in Section 3.3.3.2. 
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2.1.5.2 Radxologlcal Hot @g& 

Potential radiation doses are influenced by contaminant distribution patterns. Subareas which are 

significantly smaller than the averaging area (Section 2.1.5.1) will result in a smaller potential dose 

than would result if the entire averaging area were contaminated at that level. The relationship between 

acceptable contaminant levels in small areas and the average guideline level varies, depending on the 

radionuclide, the exposure pathway and scenarios, and the size of the area. DOE Order 5400.5 

requires that site-specific limits for such hot-spot areas be developed for situations where the 

contaminant level in any area of less than 25 square meters exceeds the average guideline level by a 

factor of (100/A) O.’, where A is the area in square meters (DOE Order 5400.5, Chapter IV, Section 4, 

Paragraph a[l]). From this guidance, it is evident that small areas of residual activity exceeding the 

average guideline levels may be present while still ensuring that the basic dose criteria are met. The 

development of radiological hot-spot criteria for the FEMP is discussed in Appendix G. 

2.1.5.3 ALARA Rea U- 

Radiological release criteria fur equipment, structures, and environmental media must be established as 
part of the decommissioning planning process (DOEA3M-0246). The document “A Manual for 

Implementing Residual Radioactive Material Guidelines” (DOEKH-8901) is identified as the guidance 

document for developing DOE release criteria (DOE Order 5400.5, Chapter IV). In addition to being 

protective of human health and the environment, this guidance requires that socioeconomic and 

technical feasibility issues be considered when establishing ALARA levels for residual contamination. 

The guidance specifies that, for ALARA purposes, reasonable efforts must be made to remove residual 

contamination that exceeds 30 times the average guideline level (DOE Order 5400.5 and 

DOEKH-8901). A discussion of the development and implementation of ALFiRA guidelines for the 

FEMP is provided in Section 3.3.1.4. 

2.2 AmAINMENT OF REMEDIATION GOALS 

Several issues are of importance in attaining remediation goals at the FEMP. These include 

demonstrating attainment of WAC for the OSDF, certifying attainment of FRLs (including radiological 

hot-spot criteria), and closure of HWMUs and USTs. The general procedures for attaining these goals 

are discussed in the following paragraphs. 
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2.2.1 Demonstrating OSDF WAC A m  i 

The objective of compliance demonstration is to provide an acceptable level of confidence that a 

criterion, in this case WAC for the OSDF, has not been exceeded. WAC for the OSDF are established 

in the Impacted Materials Placement Plan (DOE, 1996b). The WAC are based upon criteria 

established and approved in the Final ROD for Remedial Actions at Operable Unit 2 (DOE, 1995d), the 

Final ROD for Remedial Actions at Operable Unit 5 (DOE, 1996d), and the Operable Unit 3 ROD for 

Final Remedial Action (DOE, 1996~). 

As indicated in these documents, the radiologicalkhemical WAC were generally developed by: 

0 Starting with an acceptable concentration of contaminants in the groundwater of the Great 
Miami Aquifer 

0 Making a series of conservative assumptions to determine, through transport modeling, the 
effective concentration of contaminants in the leachate from the OSDF that would produce the 
acceptable concentrations in the Great Miami Aquifer 

0 ,  Making additional, conservative assumptions to determine the maximum average solid phase 
concentration, or total mass of con taminant, in the entire OSDF that would produce the 
leachate concentrations. 

It is estimated that the assumptions used to develop the WAC for the OSDF provide at least an order of 

magnitude of conservatism in protecting human health and the environment. The issue is to recognize 

this built-in conservatism when establishing procedures to demonstrate attainment of WAC for the 

OSDF. Therefore, as described in further detail in Section 3.3.4.1, the general approach for 

demonstrating attainment of the WAC is to identify locations where contaminant concentrations exceed 

the WAC for any ASCOC (Sections 3.1 and 3.2), remove that material for separate handling (Section 

3.3), and demonstrate that all such material has been removed from that location (Sections 3.3.3, 3 .3 .4 ,  

and 3.4). Because of area-specific conditions that may require different measurement (Section 2.4) 

and/or excavation procedures, area-specific approaches are required to allow efficient attainment of 

WAC. Section 4.0 provides the conceptual approaches to attainment of WAC in various types of areas 

at the FEMP. 
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. .  2.2.2 Ce- FRT, 
a 

Another goal of the soil remediation activities at the FEMP is to remove contaminated soil such that the 

average residual concentration of any contaminant in a CU is at or below the respective FRL. 
Documentation of FRL attainment must provide an acceptable level of confidence that this has 

occurred. Complete, or 100 percent, confidence cannot be obtained because it is impossible to sample 

every cubic foot of soil and, even if it were, there would still be some level of uncertainty in the 

analytical results. Therefore, to provide a quantitative estimate of the probability that the average 

residual concentration of a contaminant in a CU does not exceed the respective FRL, it is necessary to 

use statistical methods. Statistical methods provide for specifying (controlling) the probability of 

making decision errors and for extrapolating from a limited set of measurements to a specified area in a 

scientifically valid fashion. Appendix G provides a discussion of statistical methods to be applied to the 

certification process at the FEMP. 

FRLs were developed during the FU/FS process for each operable unit in a manner similar to that used 

to develop WAC for the OSDF (OU5 ROD, DOE 1996d). The exception is that specific conditions 

outside the OSDF, including the hydrogeology, area, and area-specific thickness of underlying 

formations, were used for the fate and transport modeling process in developing FRLs. Like the WAC 

for the OSDF, the assumptions used to determine the FRLs also provide a very significant level of 

conservatism in protecting human health and the environment. 

a 

To certify FRL attainment, significant evidence must be provided to demonstrate that the average 

concentration of any ASCOC does not exceed the respective FRL. The issue is to recognize this built- 

in conservatism when establishing procedures for certifying FRL attainment. Therefore, the general 

approach for demonstrating attainment of FRLs is to identify locations where contaminant 

concentrations exceed the FRL for any ASCOC (Sections 3.1 and 3.2), remove that material for 

disposition in the OSDF (Section 3.3), and certify, with a specified level of confidence, that the 

average residual concentration of each ASCOC is below the respective FRL (Sections 3.3.3, 3.3.4, 

and 3.4). Because of area-specific conditions that may require different measurement (Section 2.4) 

andlor excavation procedures, area-specific approaches are required to allow efficient attainment of 

.FRLs. Section 4.0 provides the conceptual approaches to attakynent of FRLS in various types of areas 

at the^^^^. 
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2. 

As described in Section 2.1.3, an FRL is the average concentration of a contaminant that can remain in 

place under a given exposure scenario and still be protective of human health and the environment. As 

such, FRLs are designed to limit risks incurred by various human receptors from direct and indirect 

exposures to contaminants in a large aiea. These risks are calculated using the assumption that 

contaminants are distributed approximately uniformly across a source area. 

As described in Section 3.4.2, the residual concentration of contaminants will be characterized by 

sampling at a limited number of locations within each CU. As detailed in Appendix G, statistical 

methods will then be used to determine the attainment status of the CU based on the average level of 

each ASCOC compared to the FRL. However, there is a finite possibility that small areas of elevated 

residual contamination (i-e., hot spots) will be missed by the sampling program. It is desirable to 

identify and remove these hot spots, if possible. 

The concept of hot spots may be applied to all ASCOCs (Section 2.1.3.3). However, some 

radiological ASCOCs can be detected in-situ using field scanning technologies and experience has 

shown that other ASCOCs at the site are often co-located with the primary ASCOCs. This in-situ 

scanning technology provides an additional capability to look for hot spots beyond that normally used 

for chemical contaminants. This improved capability allows the field survey teams to actively look for 

hot spots during pre-certification activities (Section 3.3.3). By identifying and excavating hot-spots 

containing the primary ASCOCs, this method also reduces the probability that hot spots of secondary 

ASCOCs will remain. 

Currently the instrumentation discussed in Section 2.4 allows hot spots of uranium, thorium-232, and 

radium-226 to be identified and delineated. This approach provides additional confidence that all five 

primary ASCOCs will be remediated to health protective levels by the SCEP process, since thorium- 

232 is a reliable indicator of thorium-228 and radium-228 at the site (Section 2.1.3). 

As detailed in Section 3.3.3.1, scanning of the entire surface of the remediated area will be-used, to the 

extent possible, to reduce the possibility that radiological hot spots are missed. Such scanning may not 

be possible in some locations, including those near obstructions, such as trees and water, and in deep, 
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MKOW excavations, such as those for pipelines. In the case of deep excavations, additional emphasis 

will be placed on RI/FS, predesign, excavation control monitoring, and certification data to minimize 

the presence of hot spots. 

Large-volume sodium iodide (NaI) detectors currently being tested at the site are capable of detecting 

areas of elevated radioactivity in a scanning mode. If such areas are detected, their locations will be 

marked and a direct measurement system using a high-purity germanium detector (HPGe) will be used 

to characterize the gamma-emitting activity of radionuclides and determine if the area meets the 

radiological hot spot criteria. This information will be used to decide whether further excavation in the 

area is warranted. The criteria for such decisions, as detailed in Appendix G, are as follows: 

Criteria for Radiological Hot Spots 

ASCOC m lzvel 
Total uranium 246 PPm 
Radium-226 5.1 pCi/g 
Thori~m-232 a 4.5 pCi/g 

Notes: a Assumed to be equivalent to activity of thorium-228 and radium-228 (Section 2.1.3). 
pCi/g = picocuries per gram 
ppm = parts per million 

2.2.4 W U C l -  

As described in Section 2.1.1, RCRA regulations require closure of HWMUs that are no longer in 

service. As discussed in Section 2.1.1.1, 29 HWMUs at the FEMP remain to be closed under the 

CERCLA remedial response action. RCRA regulations (40 CFR 264) and OEPA regulations (OAC 

Chapter 3745-55) describe closure requirements for various types of HWMUs, including containers, 

tank systems, surface impoundments, waste piles, land treatment units, landfills, incinerators, drip 

pads, and miscellaneous units. These regulations require closure in a manner that 

. . . controls, minimizes or eliminates, to the extent necessary to protect human health 
and the environment, post-closure escape of hazardous waste, hazardous constituents, 
leachate, contaminated runofi or hazardous waste decomposition products to the 
ground or sulface waters or to the atmosphere. (40 CFR 264.1 11) 
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This is generally required to be accomplished by removing or decontaminating waste residues, 

contaminated containment system components, contaminated soils, and structures/equipment 

contaminated with the waste or leachate. A crosswalk between OEPA closure requirements and the 

F E W  CERCLA documentation that fulfills these requirements is included as Table 2-10. 

In all cases, except the Abandoned Sump west of the Pilot Plant (HWMU No. 22), characteristically 

hazardous materials have been removed from the HWMU. In the case of the Abandoned Sump (which 

is one of the seven characteristically hazardous areas [Section 2.1.1.3]), any such materials exceeding 

limits for RCRA characteristically hazardous wastes (40 CFR 261.24) will be delineated during pre- 

design investigations (Section 3.1) and segregated during excavation (Section 3.3.4.3) for appropriate 

treatment and disposal.. 

Several of the HWMUs are approximately the size of, and even larger than, a CU (Section 2.1.5. l),  

but most are smaller. For all HWMUs, a minimum of four samples will be used to demonstrate 

closure. For those HWMUs that represent a significant portion of a CU or are larger, closure will be 

demonstrated using all samples collected in the FRL certification process (Section 3.4) that fall within 

the footprint of the unit. For HWMUs that are smaller than a CU and have less than four certification 

samples within the footprint of the HWMU, additional random samples will be collected, as necessary, 

to achieve a total of four. This procedure will ensure a sample spacing within the footprint of the 

HWMU that is at least as dense as that used to demonstrate FRL attainment, as well as ensure that 

multiple samples are used to demonstrate closure. In all cases, closure will be demonstrated by 

showing that the average residual concentration of each contaminant for which the HWMU is 

designated hazardous (Table 2-1) is below the respective FRL. 

2.2.5 UST Closure 

As described in Section 2.1.1.2, 14 USTs are to be closed under the CERCLA remedial response 

action. In some cases, this closure may be demonstrated using existing data collected at the time the 

tank was removed. For the remainder, the procedures outlined in this subsection will be used to 

demonstrate closure. 
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Unlike HWMUs, all of these USTs are relatively small and shallow with respect to the anticipated 
a 

I 

depth of excavation to achieve FRLs. Therefore, where required, four random samples will be 

collected from within the footprint of the UST following completion of excavation. This will provide a 

multiple samples are used to demonstrate closure. To the extent possible, samples collected for FRL 

constituents of materials stored in the UST (Table 2-2). Closure will be demonstrated by showing that 

the average residual concentration of each contaminant is below the respective FRL. 

2 

3 

higher density of sampling than that used to demonstrate FRL attainment, as well as ensure that 4 

5 

certification will also be used for UST closure purposes. These samples will be analyzed for the 6 

7 

8 

9 

2.3 GENERAL IMPLEMENTATION GUIDELINES 10 

As discussed in Section 1.1,  one of the purposes of the SEP is to establish guidelines for the 

implementation of remediation activities at the FEMP. Issues in terms of implementation include 

I1 

12 

remediation priorities, procedures for implementation, sequencing and coordination, planning for 

unexpected conditions, tracking of data, audit and assessment procedures, reporting requirements, and 

13 

14 

health and safety. Each of these is discussed in the following paragraphs. IS 

16 

. .  . . .  2.3.1 Rem ediatio- 17 

18 As discussed in Sections 2.1 and 2.2, there are a variety of issues that drive and influence remediation 

activities at the FEMP. To avoid potential conflicts and unacceptable mixing of materiGs during the 

excavation, segregation, handling, and disposal processes, these issues, have been prioritized as follows 

19 

20 

for FEMP soil remediation activities: 21 

22 

1 .  Health and safety (Section 6.0) 

2. WAC attainment (Section 3.3.4.1) 

3. FRL attainment (Section 3.3.4.2) 

4. ALARA (Section 3.3.1.4). 

The health and safety of personnel associated with remediation activities has to be the prime 

consideration during remediation activities. After that, removal, segregation, and proper disposal of 

material with the highest levels of contamination is of major importance. This priority is followed by 

removal, segregation and proper disposal of material with lower levels of contamination. The final 

- 

a 
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. Achievement of these goals priority is the demonstration that long-term residual risk is mtnlmlzed 

following this prioritization will satisfy other issues, including meeting ARARS and complying with 

DOE orders. 

. .  . 

2.3.2 Jmp l e m e m o n  Procedures 

Remedial action implementation under the scope of the SCEP includes all activities associated with 

planning, design, excavation, management, and disposition of at- and below-grade soil, structures, and 

debris at the FEMP. As described in Section 7.0, implementation plans, design, and construction 

specifications will be used to prepare area-specific integrated remedial design packages (IRDPs). 

Lessons learned during the Area 1, Phase I remediation project have been incorporated into the SEP. 
All future IRDPs developed pursuant to the SEP will incorporate lessons learned from previous . 

projects. Based on the information contained in the IRDPs, construction contractor(s) will be selected 

to complete the excavation. The general construction implementation and material handling procedures 

are detailed in Appendix F. 

2.3.3 Seauenciw and Coord ination 

Effective sequencing and coordination of remediation activities at the FEMP depend on a complex 

relationship between a wide variety of activities, including: 

0 Decontamination and diswtlement (D&D) of above-grade facilities 

Construction of the OSDF 

Excavation of soil and at- and below-grade structures and debris 

Placement, and proper mix ratios of soil and debris, in the OSDF 
Schedules for waste pit and silo remediation activities 

Availability of storm water and remediation wastewater treatment capacity. 

The objective of excavation activities is to remediate the FEMP in a safe, timely and cost-effective 

manner that is protective of human health and the environment. The purpose of sequencing and 

coordination is to facilitate this objective. The following paragraphs describe how sequencing and 

coordination will occur on both a sitewide basis and within each remediation area during remediation 

activities. 
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2.3.3.1 Sitewide S- 1 

As detailed in Appendix B, sitewide sequencing and coordination will be protective of human health 

and the environment by minimizing potential exposure to contamination during remediation. In 

goals will be achieved by: 

2 

3 

addition, sequencing will minimize the potential for cross-contamination and recontamination. These 4 

5 

6 

Prioritizing the excavation of contamination source areas 7 

0 Excavating from upgradient toward downgradient surface drainage areas to prevent cross 
contamination and recontamination 

Controlling haul routes to minimize crosscontamination of all areas and recontamination of 
clean areas 

Using paved roads and dust control methods, to the extent practical, to minimize dust 
generation, avoid cross-contamination between areas, and prevent recontamination of clean 
areas. 

0 

0 

Also as detailed in Appendix B, sitewide sequencing and coordination activities will be cost effective 

by: 

0 Minimizing double handling of material 

0 Establishing large work areas to provide efficient utilization of equipment 

0 Minimizing haul distances, to the extent possible 

0 Minimizing unneeded treatment of water from excavation activities 

0 Minimizing sheeting and shoring of excavated slopes. 

The remediation areas and subareas shown on Figure 1-3 and described in Appendix B were established 

to achieve the stated objective and implementation strategies. 

iation A rea( 2.3.3.2 Seauenclna With- 

Excavation within each remediation area will, in general, be governed by the same objectives and 

implementation strategies upon which sitewide activities are based. In addition, excavation within each 

remediation area will generally, as appropriate, progress by: 

. .  

8 
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14 

16 

17 

19 

FER\OURSEPSEC02Uuly 11.1997 4 5 3  p 2-2 1 



FEMP-OSSEP DRAFT 
July 14, 1997 

Removing at- and below-grade foundations and structures and transferring them to the Waste 
Disposition Program for decontamination, size reduction and disposition 

Removing material that exceeds WAC for the OSDF 

Removing underground utilities and plugging potential pathways for the migration of 
contaminants 

Removing material that exceeds FRLs. 

This sequence is necessary to efficiently address remediation and to minimize the mixing of 

contaminated material that requires segregation because of different handling and disposition 

requirements . Specific details regarding the sequencing and coordination of activities within each 

remediation area, as well as other site activities, will be included in the IRDPs (Section 7.1). 

Additional discussion in this regard is provided in Sections 3.0 and 4.0. 

2.3.4 Clontlngencv Plans 

Contingency plans are required for unexpected conditions. The three general categories of unexpected 

events are: 

1 .  

2. 

3. 

Unearthing of materials that require special handling 

Discovery of unexpected cultural or historic resources 

Encountering environmental or material conditions that may pose a risk to human health or the 
environment if standard excavation practices are used. 

Typically, these circumstances cannot be managed through standard excavation guidelines. The 

procedures to be used in these circumstances are described in Appendix F. 

2.3.5 mterial Data T e  
It is important to track excavated material to provide an audit trail demonstrating proper handling and 

disposition. The Integrated Information Management System ( I I M S )  will be used to track excavated 

material, including its characteristics, from its original location, through interim staginglstorage, to 

final disposition. IIMS interfaces with the SED to retain connections to RI/FS, historical, and newly 

generated data when excavated material is moved from the source location. The data tracking system 
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currently used at the FEMP is summarized in Section 2.5.2 and described in further detail in Appendix F. I 

2 

2.3.6 3 

The programmatic QA controls that are applicable to the implementation of the SEP are described in 

the “Sitewide CERCLA Quality Assurance Project Plan” (DOE 1993a) and SEP Quality Assurance 

programmatic requirements flow down to IRDPs, data quality objectives (DQOs), project-specific plans 

(PSPs), procedures, subcontracts and other documents necessary to control soil excavation activities. 

Independent assessments will be conducted by auditing, surveillance, inspections, and surveying to 

will be part of project records. 

4 

5 

Project Plan (QAPP) in Appendix E. The objective of the QAPP is to ensure FEW and EPA QMQC 6 

7 

8 

9 

measure quality, performance, and process compliance. Objective evidence of assessment activities 10 

11 

12 

2.3.7 Report Reauiremenls 13 

Table 2- 11, along with the document that will fulfill the requirement. Reporting requirements will be 

The record keeping and reporting requirements for remedial activities at the FEMP are listed in 14 

IS 

met through submission of four documents: 16 

17 

1. A Certification Report, demonstrating attainment of all remediation drivers for each 
remediation area 

2. A Remedial Action Report, to be completed upon completion of remedial activities in each 
operable unit and transferring further closeout responsibilities 

3. A Site Closeout Report, which will summarize all of the Remedial Action Reports and certify 
that site remedial goals specified in the RODS have been achieved 

4. The Natural Resource Restoration Plan, the final revision of which will also serve as the final 
land use plan for the site. 

Details regarding the contents of these documents are included in Section 7.0.  

2.3.8 Health and Safe3 

18 

19 

20 
21 

22 
23 

24 

2s 

26 

27 

28 

29 

Health and safety is a priority at the FEMP at all times, and especially during construction activities. 30 

To emphasize this, the subcontractor for each project will prepare a Safe Work Plan, which will 31 

describe how the work is to be performed, including training requirements, an analysis of hazards, 32 

(-JQzOQ9% 
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procedures for exposure monitoring, and radiological requirements. The Safe Work Plan will be 

prepared in accordance with the contract documents utilizing the Project-Specific Health and Safety 

Requirements Matrix (PSHSRM). The PSHSRM is prepared by Fluor Daniel Fernald (FDF), DOE’S 

site management contractor, as an aid in identifying hazards associated with the project. It includes a 

hazard analysis for each project task and required mitigators, such as personal protective equipment, 

engineering and administrative controls, planning and permits, personnel and air monitoring, medical 

monitoring and surveillance, and decontamination and disposal procedures. In addition, FDF will 

prepare a Project-Specific Health and Safety Plan (PSHASP), which will specify health and safety 

procedures to be used by the subcontractor and his subcontractors, as well as all personnel on the 

project site, including visitors, vendors, and FDF and DOE employees (DOE 1995b). More discussion 

regarding project health and safety is included in Section 6.0. 

2.4 ENT APPROACHES 

One important task during a soil remediation project is to identify contaminated soil and accurately 

quantify the amount of contamination present. An array of technologies will be used to accomplish this 

task at the FEMP. 

Each of these technologies has advantages and disadvantages, and a given technology’s efficacy for a 

specific task is related to the ASCOC (Section 2.1.3.3) and the task’s DQOs. At the FEMP, 

measurement technologies and tasks will be carefully matched to ensure data is collected in a correct 

and cost-effective manner. 

. .  2.4.1 Remedial Action Agg&catiom 

Soil remediation of the FEMP requires collection of additional data on specific contaminants for many 

purposes. Some of the more important phases of data collection supporting excavation are listed 

below: 

0 Pre-e-n Survev s - The nature and extent of contamination at the site must be quantified. 
This allows the delineation of the an excavation footprint and estimation of the excavation 
volume. This data will be used to plan the ultimate disposition of material removed by 
identifying soil requiring special handling. Examples include soil containing more than 
30 pCi/g technetium-99, soil with RCRA characteristics from the seven areas, and sail 
containing ASCOC concentrations that might exceed the OSDF WAC. 
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V - As surface soil is removed, the soil beneath it is exposed. In 
areas where the depth profiles of contaminant concentrations cannot be efficiently determined 
before excavation, information on the status of this residual soil must be gathered to determine 
whether the soil is above or below the removal andlor special-handling criteria for that task. 
This information will be used in the decision to continue excavating or to stop at the current 
grade level. 

P r e - c e w  Survevs - Once excavation is complete in an area, the residual soil 
concentrations of the contaminants that governed the excavation can be detennined. This 
information will be used to verify that the remediation objectives for the area have been met, 
and final certification activities may begin. 

92 5 

ation Survevs - After the pre-certification survey has indicated the remedial objectives 
have been met, additional data will be collected to confirm this. This confirmatory data will be 
the data of record that defines the area’s final status and will be used to certify that the area is 
suitable for release to its final land use. 

Each of the phases listed above requires characterization of the concentrations and extent of ASCOCs 

in soil and sediment. Data collection during each of these phases will be supported through a 

coordinated and integrated combination of direct instrument measurements in the field, and sampling 

and laboratory analysis. Table 2-12 presents a list of the data collection phases and the measurement 

methods that can be efficiently used during each phase. 

Instrumentation and survey methods will be selected on an area-specific basis and presented in each 

IRDP depending on area-specific physical conditions and ASCOCs. Section 2.4.5 presents a summary 

of design considerations that will be incorporated into the selection process. 

2.4.2 Field Measure- 

Certain technologies provide information about contamination in the field. Some of these technologies 

are only suitable for rudimentary field screening, whereas others can be used to accurately quantify 

ASCOC levels in surface soil. The following sections introduce some of these technologies. The 

discussion is divided into two parts. The fmt part discusses gamma spectroscopy, which can be used 

to relate gamma activity to uranium and thorium concentrations in soil, and to provide quantitative 

information on uranium and thorium. The second part introduces the other technologies that may be 

used for various screening-level applications . Specific application of’these technologies is discussed in 

Sections 3.0 and 4.0. 0 
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2.4.2.1 _Gamma Spec- 1 

When radioisotopes decay, they release energy. This energy sometimes takes the form of gamma rays. 

Each gammaemitting radioisotope produces a unique spectrum of gamma rays that can be used to 

discriminate that isotope from other isotopes. If information on the density of the subject material is 

available, this spectrum can be used to determine the concentration of the isotope in environmental 

enough to be carried to the field and used to perform in-situ measurements of radioisotopes. Two such 

systems have been developed for use and tested at the FEW. The one field measurement system, 

intended for wide-area screening, consists of a mobile, low-resolution gamma spectrometer. The other 

system is a stationary, high-resolution gamma spectrometer and is used for locations requiring more 

complete quantitative characterization. The systems have two advantages over discrete soil sampling 

2 

3 

4 

5 

media. The equipment required to measure the gamma rays produced by radioisotopes in soil is small 6 

7 

8 

9 

10 

I 1  

techniques: they can provide a complete coverage of the surface areas and they have the ability to 12 

assess the data promptly following the measurements. 13 

14 lo Both mobile and stationary gamma spectrometry systems are capable of monitoring uranium. The 

systems can also monitor thorium-228, thorium-232, radium-226 and radium-228 under conditions of 

secular equilibrium.' Some of the secondary radiological ASCOCs (e.g. technetium-99) are not 

16 

17 

gamma emitters and require laboratory analysis of samples. However, the most common condition 

requiring remediation of secondary ASCOCs at the FEMP is an area contaminated with uranium 

contamination footprint is inclusive of other ASCOCS.~ As specifically'indicated in Section 4.0, there 

will be sufficient sampling and analysis to assume characterization of relevant ASCOCs in the relatively 

18 

19 

accompanied by other primary and secondary ASCOCs. In most cases, characterization of the uranium 2o 

21 

22 

rare situations where uranium is not the dominant ASCOC. 23 

24 

'Secular equilibrium describes a situation when the activity of a radionuclide and the activity of its 
radioactive decay product(s) are the same. Once this occurs, it is a stable condition unless some physical or 
chemical process separates the members of the decay chain. 

'One notable exception is soil contaminated with concentrations of technetium-99 that exceed its FRL of 
30 pCi/g. Because the FRL and the WAC for technetium-99 are essentially the same number care must be taken 
to excavate technetium contaminated soil separately and send it off-site for disposal. 
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uge-Volume NaI SpectroscopS! 

Initial scanning of surface areas can be accomplished using mobile gamma spectrometry configurations 

built around a large Cinch by Cinch by lcinch, NaI (Tl) gamma scintillation detector. Two mobile 

configurations are used in a very similar fashion. The mobile, real-time radiation tracking system 

(RTRAK) is an enclosed agricultural tractor fitted with a NaI detector positioned perpendicular to the . 

direction of travel, global positioning system (GPS), and on-board computers. The second system is 

mounted on a three-wheeled, bicycle-tired platform for manual movement over areas that are 

inaccessible to the tractor. The latter system has the long axis mounted in the direction of travel. 

Other than the conveyance, both systems utilize similar hardware and software for data accumulation 

and reduction. Both systems have the detectors mounted with the center of the detector at a height of 

31 cm (1 ft) above the surface; calibration and response are essentially identical. The "field of view" 

for a single, stationary measurement of characteristic gamma ray energies by these systems covers a 

radius of approximately two meters, equivalent to an area of 12.6 m2 (136 ft2). 

1 
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IO 

I I  

12 

13 

14 

The combination of the rate of travel and timing of successive data accumulation assures complete area 15 

coverage. Parallel runs are spaced to afford some detection field overlap for complete coverage. 16 

17 

Field trials at the FEMP have demonstrated the sensitivity and accuracy for this mobile screening. 

thorium-232, and radium-226. A more detailed description of-these systems is provided in Appendix 

18 

Performance is currently characterized by mean levels less than 3-times the FRL for total uranium, 19 

20 

H. 21 

22 

The large-volume NaI systems described above can effectively scan nearly 100 percent of an area that 

well as gross activity measurements. These systems can be used when seeking information on the 

magnitude and areal distribution of gamma emitters in surface soil. Examples of suitable RTRAK 

respective WAC, surveying post-excavation terrain to determine whether hot spots exist after 

23 

is being radiologically surveyed. They provide quantitative information on specific radionuclides as 24 

25 

26 

applications include mapping areas of soil where concentrations of specific gamma emitters exceed the n 

20 

excavation, and identifying areas where additional surveys should be conducted using more sensitive 29 

technologies like the HPGe discussed below (DOE 1997d). 0 3 0 '  

31 
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StationarUkh-Puritv Germanium 
The portable, in-situ, high-purity germanium detector spectrometry system (HPGe) used at the FEMP 

provides quantitative, isotope-specific measurement capabilities. It is built around a tripod-mounted, 

high-resolution, HPGe n-type detector that is rated at 90 percent efficiency [relativ'e to NaI (Tl)]. The 

energy resolution is better than 2 percent at 1.332 MeV. The field package tested at the FEMP includes 

a high-speed, multi-channel analyzer and laptop computer. 

Correlation of the HPGe results to soil concentrations has been established through the use of test plots 

of on-site contaminated areas. The HPGe results have been correlated with scores of laboratory- 

analyzed soil samples from those test plots. A complete assessment of these correlations has been 

'reported in the Characterization Comparability Study (DOE 1997e). Performance is characterized by 

Minimum Detectable Concentrations (MDC) that are less than the FRLs and with demonstrated 

statistical confidence below the FRL concentrations. A more detailed description of the system is 
provided in Appendix H. 

The recent comparability study conducted at the FEMP indicates the HPGe system is capable of 

conducting screening measurements (ASL A) for uranium, thorium-232, and radium-226 

concentrations in soil that are equal to or less than the radionuclide's FRL. The same study indicates 

that uranium, thorium-232, and cesium-137 meet all acceptance criteria for ASL B and D. Based on 

this information, HPGe can be used to delineate excavation footprints for gammaemitting 

radionuclides; to characterize hot spots detected by scanning, and to quantify uranium, cesium-137, 

thorium-232, radium-228, and thorium-228 concentrations as part of the FFU attainment certification 

(DOE 1997d). When HPGe is used to certify FRL attainment, discrete soil samples will be taken for 

10 percent of the locations where measurements are performed. This QNQC program will provide 

added assurance that the HPGe system continues to provide high quality data, and will contribute 

additional data on the relationship between radium-226 concentrations as measured by HPGe and 

laboratory analysis. 

3Assuming secular equilibrium exists between members of the thorium-232 chain. 
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HPGE is the preferred method for certification of uranium, thorium-232 and its daughters, and cesium- 

137 radionuclides because of its rapid turn-around time and its comparatively large field of view. For 

example, if final certification in an area is based on information gained from discrete 16 soil samples, 

the total surface area represented by the soil samples is approximately 0.22 m2 (2.4 ft2). Sixteen HPGe 

measurements would provide concentration data on an area of approximately 314 m2 (3380 fc2). 

2.4.2.2 Other Field-CaDable Tech- 

Other technologies exist that can detect the presence of some of the ASCOCs at the FEMP. In their 

current form, these technologies cannot be used to accurately determine soil concentrations at the 

FEMP. They can be used on a more rudimentary level for field screening tasks. Although screening 

measurements cannot be related to soil concentrations, screening measurements will permit instant 

recognition of elevated contamination levels and will also serve to support proper controls for radiation 

safety and industrial hygiene. As such, they may be used on an area- and task-specific basis, 

depending on site conditions and the task's DQOs. 

Field screening technologies include portable radiation detectors such as alpha scintillation detectors, 

thin-window G-M detectors, gas-flow proportional detectors, and gamma scintillation detectors. 

Portable x-ray fluorescence detectors can be used for high concentrations of metals. Photoionization 

detectors and time-of-flight mass spectrometers can be used to monitor some airborne organics 

(NRC 1995a and 1995b). 

2.4.3 

A limited-capacity, road-transportable analytical laboratory (RTAL) can be considered to provide 

analyses for sample screening. This capability is particularly attractive if it is anticipated that a large 

number of samples will be generated in a short time period. Since RTALs contain the same equipment 

found in a typical fixed laboratory, results of comparable quality can be produced while reducing 

sample shipping time, handling losses, and other delays. RTALs have two primary advantages over 

large commercial or institutional laboratories: they can be dedicated to a single project and afford a 

faster turn-around time because they are located close to the sampling locations. This enhanced 

analytical response time will expedite field decisions. An RTAL can also be used to screen materials 

Road TransDortable Anawl Labora t o n  
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sent to full service analytical laboratories to ensure they are handled properly as radioactive or 

nonradioactive samples. 

A field laboratory can be equipped to have capabilities for low-resolution gamma spectrometry, high-. 

resolution gamma spectrometry, and low-background alpha and beta counting. Other possible 

supplemental analytical capabilities can also be considered. For example, it would be advantageous to 

analyze for technetium-99 through chemical separation and liquid scintillation counting. Also, liquid 

scintillation alpha spectrometry is also possible through chemical separation and the use of unique, 

metal-specific extractants. Another potential procedure utilizes filter media packed with ion exchange 

resin for capture of specific radionuclides for analysis. Similarly, other analytical methods have been 

assessed for analysis of organics and metals among the secondary COCs. Based on existing WFS 

data, none of these analytical technologies appear to be appropriate for the field laboratory. This is 

because they are not necessary and/or the constraints attendant to a limited analytical setting. If a need 

is perceived in specific areas, these and other new technologies will be assessed during the development 

of future IRDPs. 

The FEMP currently owns three RTAL modules, originally used for the DOE-FETC field 

demonstration. If deployed, the RTAL would include facilities to properly weigh, dry, and 

homogenize samples in preparation for gamma spectrometry. Sample preparation facilities would be 

segregated and controlled from analytical instrument spaces to minimize potential cross contamination. 

The instrument systems, sample sizes and analytical geometries would be configured to permit 

pragmatic and optimized sensitivity with relatively short count times (i.e. less than one hour). The 

associated level of quality assurance support will be ASL B. However, the procedures will be capable 

of ASL C support if required. More detailed information describing the field laboratory is contained 

within Appendix H. 

2.4.4 Discrete S- hboratorv Analvsk 

Although effective guidance is provided by field measurements and the field laboratory, final remedial 

and certification decisions for most ASCOCs will be linked directly to analytical laboratory 
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determinations. Field data will help ensure the optimum use of laboratory analysis, including 

identification of the appropriate analytical requirements and performance. 

The number of laboratory samples and the ASCOCs to be analyzed will be determined in the area 

specific IRDPs and Certification Design Letters. In accordance with the requirements of the Sitewide 

CERCLA Quality Assurance Plan (SCQ), the sampling plans will specify the appropriate number and 

type of QNQC samples to be collected, based on the analytical methods and number of samples. 

Samples collected for analysis will be submitted to an approved laboratory and analyzed for the 

I .  

2 

3 

4 

5 

6 

7 

8 

indicated contaminants at ASL By with 10 percent validated at ASL D. 

It is currently planned that on-site laboratory will analyze 90 percent of the samples collected during 

remediation. The remaining 10 percent of the samples will be sent off-site to a qualified full service 

9 

10 

11 

12 

laboratory. 13 

14 

The scope of the soil remediation project, coupled with demands from Operable Units 1 and 2, IS 

indicates a large number of soil samples will require gamma spectral analyses. At present, the on-site 

laboratory’s radiological capabilities are adequate to perform small numbers of alpha and gamma 

16 

17 

a 
spectroscopy. To meet this 90 percent desire, the on-site laboratory will be upgraded to afford a large 

throughput of radiological analyses. 

Two of the methods commonly used to determine the concentrations of uranium and thorium-232 are 

gamma spectroscopy and alpha spectroscopy. Gamma spectroscopy involves physical preparation of 

the sample, which is then sealed in a container and analyzed with a gamma spectrometer. The 

spectrum of gamma rays produced can then be analyzed to determine the activity of gamma-emitting 

radionuclides present in the sample. Alpha spectroscopy involves chemical dissolution of the sample, 

plating of the material onto a planchet, and analysis with an alpha spectrometer. The resulting alpha 

spectrum can then be evaluated to determine the activities of the alpha-emitting radionuclides in the 

sample. 

Experience with these two methods gained during the Area 1 Phase I activities indicates that the two 

methods produce similar results at the range of concentrations encountered under normal environmental 
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conditions at the FEMP. However, the ratio of the gamma spectroscopy results to the alpha 

spectroscopy results for the sample soil sample are generally greater than one. This creates uncertainty 

about the results produced by both methods. For this reason, the FEMP has chosen gamma 

spectroscopy as the analysis of choice for uranium and thorium-232 in soil. 

The on-site lab will also have to be upgraded to allow it to analyze soil for technetium. In addition, it 

is envisioned that the capabilities of the lab will be expanded to allow a large number of samples to be 

analyzed for both metals and organic constituents. 

A complete listing of the analytical services that will be utilized is beyond the scope of the SEP. 

However, sample preparation, analytical methods, and reporting requirements are already well 

established and documented at the FEMP. Performance requirements for contracted analytical 

laboratory services are explicit and are contained within bid packages and contracts that constitute the 

Basic Ordering Agreements. The Basic Ordering Agreements will document the specific analytical 

procedures to be employed, specific features to be followed within these procedures, and the 

performance required. These specifications have evolved after several years of development. 

Contributors included experts from both inside and outside of the DOE analytical community. Through 

subsequent experience, including data validation and quality assurance surveillance, the original 

requirements have been extended to cover greater and more specific details for analytical procedures 

and performance, as documented in the SCQ. This does not guarantee performance. However, it does 

help ensure that data validation at the analytical laboratories, and again within FEMP data validation 

process, can qualify any non-performance or questionable performance. 

2.4.5 Besign Consid erations . f or Area-SDecifi c Meas urement &moa C h  

The selection of the instrumentation and measurement approach will depend on a number of 

considerations including: 

Which COCs are in the area ? Certain analytical techniques are better suited to quantify some 
COCs, while other technologies will be better for others. For example, uranium concentrations 
can be well characterized in soil using gamma spectroscopy, but gamma spectral analysis not 
an acceptable method to measure technetium-99. 
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determine if uranium concentrations in surface soil are above or below the WAC, a large- 
volume NaI system like the RTRAK will be sufficient. If the purpose is to delineate areas of 

large are NaI will not be sufficient because the MDL for the system is too high. In the latter 

2 

3 

soil containing uranium with concentrations exceeding the FRL, then measurements using a 4 

5 

6 case, HPGe or discrete soil sampling and analysis would be indicated. 
. .  

0 -Ys ical conditions in the are d Very rough terrain, trees, structures, and steep 
slopes may preclude the use of vehicle mounted measurement systems like the RTRAK. 
Gamma spectroscopy systems calibrated for planar (flat) geometries will not give reliable 
results in trenches or pits unless properly calibrated for those geometries. 

’! The data quality objectives 0 m a t  are the data gllaljtv oblecti ves of the data coll ectiongbomam 
of a program will determine which methods are acceptable. For example, if the purpose of the 
data collected is to screen samples to determine if they require special handling, ASL A quality 
data will be sufficient. If the purpose of the program is to provide certification of WAC or 
FRL attainment, all data must meet acceptance criteria for ASL B, and 10 percent of the data 
collected must be validated to ASL D. 

0 Bo w auicklv will the a r n i c a 1  results be needed 2 A rapid turn-around time may limit the 
number of analytical options available. 

. .  

When the COCs have been selected, the method detection limits (MDLs) are determined, and 

validation criteria have been set, the SCQ will specify which analyses are acceptable and set the 

sampling and analytical criteria. Table E-2 in Appendix E of this Plan provides a quick reference guide 

to pertinent sections of the SCQ. 

a 

The number of samples required to satisfy the sampling program’s objectives is determined by the 

specific COCs expected in the area and their projected distribution. As a general rule, areas with a 

history of past contamination, or areas with a heterogeneous concentration distribution will require 

more samples per unit area to characterize them than will areas with no history of contamination or 

with a homogeneous distribution. This is described in more detail in Appendix G. 

Once the number of samples and the types of analyses are known, the equipment and analytical 

methods needed to satisfy the requirements of the sampling program can be selected. As noted above, 

in many cases the SCQ will dictate what equipment and methods are acceptable for the various ASLs. 

However, in some cases, more than one method will be allowed and then cost, response time, and 
laboratory capacity can be considered. a 
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2.5 -TICS 

Several logistical issues are important to implementing soil remediation activities at the FEMP. These 

include: 

Accounting for area-specific conditions 

Usability and data gaps associated with the RUFS database 

Handling perched water, deep pile foundations, and subsurface utility lines 

Cross-contaminatioxdrecontamination 
Handling special materials 

The capacity of the OSDF 
Concerns with off-site shipments 

Weather 

Access to off-property areas 

Grading and restoration. 

6 

7 

E 

9 

10 

11 

12 

13 

14 

Each of these issues is discussed in the following paragraphs. 

17 

. .  2.5.1 Area-Specific Coditlorn 

Because of its size and complexity, the SEP cannot address all of the area-specific conditions 

anticipated at the FEMP. Therefore, as discussed in Section 1.1, the SEP only provides programmatic 

guidance and area-specific conceptual approaches for completion of excavation activities. The IRDPs 

for individual excavation projects, for which the SEP provides guidance, will provide details of project- 

specific activities, issues, and conditions (Section 7.1). 

18 

19 

20 

21 

22 

23 

24 

2.5.2 N/FS D a t a b a  25 

The SED was initially used to manage data generated during M/FS activities at the FEMP. Tables 26 

were added which include soil data from diverse site sources, including but'not limited to n 

constructioxdmaintenance projects and material evaluation form (MEF) files. Coordinates for this 28 

additional data were estimated from log books and other field sketches. Coordinate-associated data 29 

generated during remediation activities, as well as data located through additional file searches, will be 

entered into the SED. 
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The IIMS interfaces with the SED'. It will be used during remediation to retain connections to sample 

data when excavated material is moved from the source location to either an interim or final disposition 

location. IIMS is designed to utilize SED data to accommodate the characterization of bulk waste 

streams, demonstration of OSDF WAC attainment, and manifesting of material to be dispositioned to 

the OSDF. IIMS also interfaces with the Site-Wide Infonnation Forecasting and Tracking System 

i 

2 

3 

4 

5 

(SWIFTS) to allow electronic transfer of bulk waste inventory to the container management system, 6 

when containerization is required. Further details regarding the system to track data are included in 7 

Section 3.6.4.1. 8 

9 

2.5.3 Pata Gaps 10 

As demonstrated in the RI/FS reports and RODS for the various operable units, the RI/FS data are 

sufficient for determining the nature and extent of contamination at the FEMP and for selecting the 

I I  

12 

remedy. However, there are known deficiencies associated with these data that will affect remedial 

design. For instance: 

0 Data for previously sampled material that has been moved or removed through removal actions 
and other activities remain in the SED, inaccurately indicating that original levels of 
contamination have not changed. 

Data from many areas of the site, including areas where cut and fill activities are known to 
have occurred, are not included. 

0 

As such deficiencies are identified, they are being corrected. In addition, such data gaps will be used 

to focus predesign investigations (Section 3. l), the results of which will then supplement the existing 

RI/FS data, and thus to fill in these data gaps and deficiencies. Revisions and additional data will be 

presented in the area-specific IRDPs and reflected in the remedial designs. 

2.5.4 Perc hed Water 

Perched water will be encountered during excavation in most areas of the FEMP, depending on the 

depth of excavation. In addition, as described in Section 1.3.2.2, some contaminated, perched water 
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29 

zones present an unacceptable threat to the underlying aquifer. Remediation activities will involve 30 

excavation of soil in these zones. All perched water, including surface water and rainfall that is mixed 

with perched water, will be treated at the AWWT facility. Therefore, the quantity and quality of water 
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expected must be compared to the waste acceptance criteria for the A W  facility. Of particular 

concern are organics, since the ability of the AWWT facility to handle organics is limited. If perched 

water exceeds any of the flow or chemical acceptance criteria, it may need to be flow equalized and/or 

pretreated prior to discharge to the AWWT facility. In addition, perched groundwater that has 

potentially come in contact with listed hazardous wastes, such as at the STP Sludge Drying Beds and 

Fire Training Facility 0, will receive pretreatment prior to discharge to the AWWT facility. 

The IRDPs will describe expected locations, depth, quantity, quality, and pretreatment requirements for 

perched water, as well as procedures to minimize potential impacts to the underlying Great Miami 

Aquifer during excavation activities, for each project. 

2.5.5 Peep Pile F o u m  

Several buildings in Remediation Areas 3 and 4 (Section 1.2.2) have pile foundations that extend to a 

considerable depth below grade and below any known soil contamination. In Area 3, Building 1A 

(Preparation Plant) and the Plant 1 Conveyor Pit have sheet piles potentially extending to 33 feet below 

grade. Similarly, in Area 3, Building 1OA (Boiler House) has pile foundations extending approximately 

40 feet below the surface, as well as a multi-level basement at least 30 feet below grade. In Area 4, the 

former Plant 8A Thorium Silos (silos removed) have pile foundations that potentially extend 22 feet 

below grade. 

Because of their depth, none of these pile foundations are expected to be readily removable. If the 

piles can be removed, it will not be feasible to obtain measurements or collect samples to the full depth 

of excavation, because the sands of the Great Miami Aquifer will collapse as the piles are removed. In 

addition, removal of the pile foundations could provide an enhanced pathway for contaminant 

transport. Finally, any groundwater contamination in the Great Miami Aquifer associated with the 

piles will be remediated by the aquifer restoration project. 

Therefore, the general approach will be to cut the pile foundations off two feet below the excavation 

elevation dictated by FRLs and leave the portions below that level in place. However, potential 

impacts associated with this approach will be reviewed during the remedial design phase, and any 

necessary modifications will be made at that time and described in the appropriate IRDP (Section 7.1). 

O Q Q ~ O  f 
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. .  2.5.6 Subsurface Ut- 

Subsurface utility lines include storm, sanitary, water, electric, gas, and sump lines. Excavation of 

utilities will include the utility lines themselves and backfill material, which typically consists of sand or 

gravel and extends below the lines. As described in Appendix F, active utilities within excavation 

areas will be either permanently shut off and/or rerouted prior to any excavation activities. 

. .  . .  2.5.7 Cross-Co-atiordRecomnanon 

Cross-contamination is defrned as elevated levels of contamination from one location being transported 

to another area where the contamination did not previously exist or was not previously present at the 

elevated concentration. Recontamination is the cross-contamination of remediated locations. The 

transport of this contamination can occur through wind erosion, wind-blown dust generated by 

excavation-related activities, vehicular traffic, and/or storm water run-on. As described in 

Section 2.3.3.1, a major consideration in the sequencing of remediation activities is to minimize cross- 

contamination and recontamination. In addition, as discussed in Section 5.0, precautions will be taken 

during excavation activities to minimize the generation of dust and to control run-on and run-off. 

2.5.8 aecial  Mat- 

The following materials, if encountered during excavation activities, will require special handling 

because of operational or health and safety concerns: 

Asbestos Transformers 
Lead acid batteries Medical/infectious waste 
Miscellaneous debris Pressurized containers 
Piping Tires 
Nonpressurized containers Uranium metal 
Non-soil residues Construction debris 

Some special materials will be eligible for disposition in the OSDF but may fvst require physical 

processing, sampling and analysis, or interim containerization. The remainder will be dispositioned off 

site. Protocols for handling special materials are described in the conceptual waste disposition process 

described in Section F.5 of Appendix F. 
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2.5.9 OSDF CaD& i 

The capacity of the OSDF is limited. Therefore, care must be taken during excavation activities to 2 

minimize the amount of soil and debris being dispositioned to the OSDF, while attaining FRLs in a 

cost-effective manner. These goals will be accomplished by 

3 

4 

0 

0 

0 

Supplementing, as necessary, RI/FS characterization data with predesign investigation data 
(Section 3.1) to allow, as much as practical, the extent of excavation to be sufficiently deiined 
during remedial design (Section 3.2) 

Excavating to the levels defined by the remedial design (Section 3.3), then using field 
measurement methods, as much as practical; to control additional excavation 

Pre-certifying the attainment of FRLs (Section 3.3.3) to identlfy areas of elevated levels of 
contaminants that may require further attention (i.e., additional localized excavation) before 
certification sampling (Section 3.4). 

\ 

The area-specific excavation approaches presented in Section 4.0 are designed to attain FRLS in as 

cost-effective and timely manner as possible. This will be accomplished by minimizing the amount of 

below-FRL material that is dispositioned to the OSDF and by minimizing the mount of costly re- 

excavation and certification activities that would be required by initial failure to attain FRLs. 

2.5.10 Off-Site e 

It is expected that a certain amount of material will be transported to one or more off-site facilities for 

final disposition and/or treatment and final disposition. This is material that exceeds the WAC for the 

OSDF (Tables 2-4 and 2-5). This is anticipated to include material that has one or more of the 

following characteristics: 

Is prohibited from disposal in the OSDF. 

0 Does not meet the physical criteria of the OSDF. 

0 Is toxicity-characteristic waste from one of the seven areas shown on Figure 1-5 that cannot be 
cost-effectively treated for disposal in the OSDF. 

0 Exceeds one or more of the other OSDF chemical or radiological WAC. 
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The primary issues regarding off-site shipments are: 1 

2 

0 Obtaining in advance of initiating transportation off site, and optimally prior to making off-site 
treatment/storage/disposal contract arrangements, a determination of acceptability under the 
CERCLA Off-Site Rule (40 CFR $300.400) for a potential receiving facility. 

0 Obtaining in advance an exemption from DOE Order 5820.2A for disposal of low-level waste 
at other than a DOE facility; no such exemption is needed for mixed waste. 

0 Meeting the LDR requirements for any hazardous waste, or the hazardous components of 
mixed waste. 

Meeting the waste acceptance criteria of the receiving facility, and attendant information and 
documentation to demonstrate such [e.g., sampling in conformance with off-site facility 
requirements, completion of the off-site facility's waste profile form(s) and other coordination 
with the off-site facility for waste stream acceptance in advance of preparing the waste for 

. transport. 

Properly manifesting, packaging, labeling, marking, and placarding waste, in accordance with 
EPA and/or U.S. Department of Transportation (DOT) requirements, before transporting low- 
level, mixed, or hazardous waste off site for either treatment or disposal. 

Contracting with a transportation firm@) with the proper license@) and/or permit(s). 

2.5.11 Weather 

The wide range of potential weather conditions at the FEMP can pose operational concerns during 

remediation activities. Such conditions include heat, cold, heavy rain, drought, snow and ice, high 

winds, and tornadoes. In general, construction operations during or pursuant to these conditions will 

be addressed in the FDF subcontractor's Safe Work Plan, which is required by the contract documents. 

Health and safety issues regarding these conditions will be addressed in the PSHSRM and PSHASP 

prepared for each project (Section 6.0). 

In addition to these conditions, some winterization activities may be required. Winterization 

encompasses those activities necessary to ensure that an excavation area can be re-entered with minimal 

time needed for construction to restart. Winterization requirements are described in Appendix F. 

2.5.12 Access to Off-Propem Area  

Access to off-property areas will be required to obtain samples during predesign investigations 

(Section 3.1) and may be required during remedial action. Such areas include, but are not limited to: 
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The area adjacent to the STP, where samples will be collected, excavation will be required in 
support of deep excavation requirements at the STP, and remediation of contamination may be 
required. 

The area east of the STP to the Great Miami River, where samples will be collected, 
excavation will be required to remove the abandoned outfall line, and excavation may be 
required to remediate contamination. 

The area adjacent to the northeast comer of the site, where samples will be collected and 
remediation may be required (Figure 14). 

I 

2 

3 

4 

5 

6 

7 

8 

9 

Procedures for access to off-propem areas are included in Site Procedure CT-3.4.7, "Review of 

Constructions Requirements for Private Property Access and for NEPA Compliance" (FERMCO 

1995). In general, these procedures require that all off-property work: 

10 

1 1  

12 

13 

1. 

2. 

Be cleared through the FDF Real Estate Department, who will acquire the proper permits. 

Be cleared through FDF Regulatory Programs, who will ensure that NEPA requirements are 
met for all areas designated for ground disturbing activities. 

14 

I5 

16 

m 3. Be cleared through the Advisory Council on Historic Preservation if there will be adverse 
effects on historic properties. 

4. Be reviewed by FDF Construction, Engineering, Planning, and Bidding. 19 

20 

The applicable IRDP will, as appropriate, describe the need for access to off-property areas and 

account for necessary permitting and approval times in the schedule. As described in Section 1.2.2, 

off-property areas will be handled as part of the remediation of the adjacent, on-site area, to the extent 

21 

22 

23 

possible. As necessary, separate IRDP(s) for off-property areas will be prepared. 24 

25 

2.5.13 Grading and Restoration 26 

21 The DOE has made the commitment to accelerate the restoration of natural resources into the 

remediation process whenever possible. The development of restoration guidelines is generally a three- 

phase process that will end with establishing vegetation to develop the proposed habitat for the final 

28 

29 

land use. The three major phases include: 30 

1. Rough or interim grading, to be performed after certification (Section 3.5.1). 

31 

32 

2. Final grading, to include the use of borrow material, additional excavation, placement of 
topsoil, and construction of required drainage features. 

on-- ftt: --, ,,og 
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3. Habitat development, to include planting vegetation for the proposed land use. I 

2 

The last two steps will be guided by the NRRP. Each of these phases is detailed in Appendix F. 3 

4 

5 
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TABLE 2-3 

Description of Potentially Hazardous Area 

Area between the KC-2 Warehouse and adjacent 
to railroad tracks 

Trap Range 

Paddys Run streambank fill materials west of the 

AREAS CONTAINING POTENTIALLY HAZARDOUS LEVELS OF CONTAMINANTS 

Remediation Potentially 
Area Hazardous 

3 Lead 

1 Lead 

7 Chromium 

Constituent( s) 

Silos 

Scrap Metal Pile 3 
I 

I 
. Lead 

Lead 

Area north of the Maintenance Building 3 Lead 

Abandoned Sump west of the Pilot Plant a 4b I 

Note: a Also designated as HWMU No. 22. 

Barium 

South Field Firing Range 2 Lead 
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TABLE24 

CHEMICAL AND RADIONUCLIDE WASTE ACCEPTANCE CRITERZA 

FOR ONSITE DISPOSAL FACILITY (') 

Constituent 
Neptunium-237 

Strontium-90 

Technetium-99 

Uranium-238 

Total Uranium 

Carbazole 

Bis(2-ch1orisopropyl)ether 

Alpha-chlordane 

Bromodichloromethane 

4-Nitroaniline 

Chloroethane 

Vinyl chloride . 

Tetrach loroethene 

Trichloroethene 

1,l-Dichloroethene 

1,2-DichIorethene 

Toxaphene 

Boron 

Mercury 

ConcentratiodActivity 
3.12 x 109 

5.67 x 10 

2.91 x 10' 

3.46 x lo2 

1.030 x lo' 

7.27 x 104 

2.44 x 10-2 

2.89 x loo  

9.03 x lo-' 

4.42 x lo5 

3.92 x 105 

1.51 x loo 

1.28 x lo2 

1.28 x lo2  

1.14 x 10' 

1.14 x 10' 

1.06 x lo s  

1.04 x 103 

5.66 xi04 

This table is based on information contained in the OSDF Impacted Material Placement (IMP) 
Plan. 
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TABLE 2 4  

SUMMARY OF SlTEWIDE CONSTITUENTS OF CONCERN 

Constituent of Concern Driver a Constituent of Concern Driver a 

uranium, total 

Radium-226 

Radium-228 

Secondarv COCs 

Aroclor-1254 

Aroclor- 1260 

Arsenic 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b) fluoranthene 

Beryllium 

Bis(2-chloroisopropy1)ether 

Bromodichloromethane 

Cesium-137 

Dibenzo(a , h)anthracene 

1.1-Dichloroethene 

Dieldrin 

Fluoride 

WAC, FRL Thorium-228 

FRL Thorium-232 

FRL 

FRL Heptachlorodibenzo-pd-pdioxin 

FRL Indeno( 1,2,3-cd)pyrene 

FRL . Lead 

FRL Lead-210 

FRL Manganese 

FRL Neptunium-237 

FRL CNitroaniline 

WAC Octachlorodibenzo-pdioxin 

FRL Plutonium-238 

FRL Strontium-90 

FRL Technetium-99 

FRL Tetrachloroethene 

FRL Thorium-230 

FRL Trichloroethene 

'cal nce 

Antimony BTV 
Cadmium BTV 

Silver BTV 

FRL 
FRL 

FRL 
FRL 
FRL 

FRL 

FRL 

FRL 

WAC 

FRL 

FRL 

FRL 

WAC, FRL 

FFU 

FRL 

WAC, FRL 

Notes: 

a WAC and FRLs will drive remediation, but BTVs will be evaluated in the certification process. 
Thorium-232 will be used to assess FRL attainment (DOE 1997e). 
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TABLE 2-10 

CROSSWALK BETWEEN RCRA CLOSURE GUIDANCE REQUIREMENTS AND 
CERCLA DOCUMENTATION 

OEPA Closure Guidance Item CERCLA Documentation for Above- 
Grade Structural Components 

CERCLA Documentation for At- and 
Below-Grade Structural Components 

Descriptiofitailed Drawings of 
Waste Management Units (Item 
3.213 -4) 

List of Hazardous Waste Managed in 
Units (Item 3.5) 

Removal of Waste (Item 3.6) 

Schedule for Closure (Item 3.7) 

Health & Safety Issues (Item 3.9) 
. .  

Decontamination Efforts (Item 3.10) 

Remediation Standard for Soil & 
Ground Water (Item 3.11123.12) 

Sampling Plan and Analytical 
Procedures (Item 3.13) 

Description of Removal 
Effortsnreatment Processes (Item 
3.14) 

Landfill Closure Requirements (Item 
3.15) 

Certification (3.16) 

Status of Facility After Closure (Item 
3.17) 

Figure 2-2 and Table 3-10 of OU3 

Implementation Plans for Above-Grade 
Decontamination and Dismantlement 

Integrated RDm WP. 

Implementation Plans for Above-Grade 
Decontamination and Dismantlement 

OU3 Integrated RD/RA Work Plan 
(Secs. 3.2.3, 3.3, and 3.5.3); 
Implementation Plans for Above-Grade 
Decontamination and Dismantlement 

OU3 Integrated RDm Work Plan 
(Sec. 6); Implementation Plans for 
Above-Grade Decontamination and 
Dismantlement 

OU3 Integrated Remedial Action 
HASP (Appendix E); Project-Specific 
HASP 

OU3 Integrated RDRA Work Plan 
(Secs. 3.2.3. 3.5.3); Implementation 
Plans for Above-Grade 
Decontamination and Dismantlement 

NIA 

NIA 

Implementation Plans for Above-Grade 
Decontamination and Dismantlement 

NIA 

Project Completion Reports for 
Above-Grade Decontamination and 
Dismantlement; Remedial Action 
Report 

OU3 IROD 

OU5 RI Report 

OU3 RYFS Report; OUS 'RI and FS 
Reports 

SEP and Integrated Remedial Design 
Packages 

Integrated Remedial Design Packages 

SEP and Integrated Remedial Design 
Packages 

SEP and Integrated Remedial Design 
Packages 

OU5 Record of Decision 

SEP and Integrated Remedial Design 
Packages 

SEP and Integrated Remedial Design 
Packages 

OU5 ROD, SEP. Integrated Remedial 
Design Packages 

Certification Reports and Remedial 
Action Report 

SEP 
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TABLE 2-11 

RECORDKEEPING AND REPORTING REQUIREMENTS/METHODS 

Post-Remediation 
Record/Report Method Document 

Chronology - Activities Log Field l o w  log 

Performance Standards and Construction QAfQC Field l o w  log CR, RAR, SCR 
As-built drawings 

Design criteria Change order summary 
Construction specifications IIMS 
Field log 

Certification - Area OperationaWunctional Certification, in-place: CR, RAR, SCR 
IIMS 

Certification data for in-place materials (lab Certification, HWMUs: 

Certification of substantive RCRA closures Certification, WAC: 

and field) IIMS 

of HWMUs, Le., CERCLA FRLs met IIMS 

Certification of characteristic WAC areas OSDF Manifesting: . 

OSDF manifesting requirements Excess material: IIMS 
(TCLPIS W-846) IIMS 

Maintain characteritation of excess soil from 
point of generation through final disposition 
Accountability for volumes of excavated 
materials (estimated) 

Monitoring Results: Groundwater (GMA) 
Remediation Standards 

CR, RAR, SCR 

Site-wide Risk Assessment SCR 

Other OU documentation 

Institutional Controls Documentation NRRF', SCR 

CR = Certification Report 
GMA = Great Miami Aquifer 
HWMU = Hazardous Waste Management Unit 
NRRP = Natural Resource Restoration Plan 
OSDF = On-Site Disposal Facility 

SCR = Site Closeout Report 
TCLP = Toxicity Characteristic Leachate Procedure 
WAC = Waste Acceptance Criteria 
IIMS = Integrated Information Manegement System 
TC = Toxicity Characteristic 

RAR = Remedial Action Report 0 
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3.0 GENERAL IMPLEMENTATION APPROACH 

92 5 

i 

This section provides details on the general implementation approach in a remediation area for 

performing excavations during remedial activities at the Fernald Environmental Management Project 

(FEMP) and for completing post-remedial actions (Sections 3.1 through 3 3 ,  as well as recordkeeping 

and data management (Section 3.6). The discussions provided in this section address many of the 

issues identified in Section 2.0 and also form the basis for presentation of the detailed area-specific 

excavation approaches discussed in Section 4.0. Section 3.0 also identifies the important remediation 

documents that will be delivered during the soil remediation process. These documents are discussed 

in greater detail in Section 7.0. Applicable health and safety issues are identified in Section 6.0, and 

quality assurance issues are noted and detailed in Appendix E. All contingency plans pertinent to the 

activities discussed in this section are noted and detailed in Appendix F.4. 

Figure 3-1 summarizes the steps in the general soil remediation process in a remediation area and 

identifies their integration with three remediation documents that will be delivered to the U.S. 

Environmental Protection Agency (EPA) as part of the remediation process. The remediation process 

begins with a predesign investigation to establish the extent of the excavation. Radiological survey and 

laboratory data, as needed, are forwarded to the remedial design step to prepare the first deliverable 

document, the integrated remedial design package (IRDP), that will guide the actual excavation of the 

soil. After the IRDP has been approved, soil excavation will begin and materials designated as above 

waste acceptance criteria (WAC) will be segregated from those destined for the on-site disposal facility 

(OSDF). Upon completion of the excavation, a pre-certification survey (and 'potential additional 

localized excavation) will precede commencement of certification activities. 

Prior to final certification, the second deliverable document, a Certification Design Letter, will be 

issued. This letter will establish the boundaries of each certification unit (CU) that subdivides the 

remediation area, sampling locations within each CU, and a list of CU-specific constituents of concern 

(COCs) that require laboratory analysis (ASL D) to determine whether the certification criteria have 

been met (Figure 3-1). 
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After the Certification Design Letter has been issued to the EPA, final certification activities can begin. 

A fast-track regulatory review and approval cycle for the Certification Design Letter will be required to 

reduce the idle period between completion of excavation activities and initiation of the final certification 

process. After approval of the certification design is obtained, certification sampling and analysis will 

be implemented and the results will be evaluated against the certification criteria to demonstrate that the 

CUs and the remediation area can be released. Interim data will be maintained on a website for EPA 
access and review during the certification process. Upon successful certification of all CUs in the area, 

a third deliverable document, the Certification Report, will be released for the remediation area. This 

report will contain summary information on sampling locations, analytical results, statistical methods, 

certification criteria, and notification of successful certification (Section 7.3). During the review 

process, necessary access control and protective maintenance in the remediated area will be sufficiently 

maintained. After approval of the Certification Report, interim grading and restoration of the area can 

begin. 

The remediation activities have been grouped chronologically into steps to facilitate discussion in this 

document. These steps are: 1) predesign investigation (Section 3.1); 2) remedial design (Section 3.2), 

3) remedial actions (Section 3.3); 4) certification (Section 3.4); and 5) post-remedial actions 

(Section 3.5). Recordkeeping and data management issues associated with these five steps are 

presented in Section 3.6. 

3.1 PRE-DESIGN INVESTIGATION 

The flow of the predesign investigation process is shown on Figure 3-2. This process consists of 

Data review and initial delineation of excavation areas 
Selection of area specific COCs 
Identification of potential technetium-99, characteristic waste, hazardous waste management 
units (HWMUs), underground storage tanks (USTs), and above-WAC areas 
Surveying, sampling, and analysis 
Final delineation of excavation areas and depth 

FER\OUS\sEp\sECO3Uuly 11.1997 1045  am 3-2 , 
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It is expected that the sequence of events will follow this flow, but unusual or unexpected events can 

occur to change the order in which the steps are implemented. Nonroutine events that may occur and 

the contingency plans developed to deal with them are provided in Appendix F.4. 

3.1.1 xvpes of P o t e n n c a  vation ' Area  

The remedial excavations at the FEMP will be conducted using a phased approach. Soil containing 

constituents that require special handling will be excavated first. When these soils have been removed, 

the remainder of the soils identified for remediation (if any) will be excavated. To follow this 

approach, the location, spatial extent, and concentrations of constituents of interest in the soil must be 

delineated. This will be done as part of the pre-design investigation performed on each area to be 

excavated. 

Overall Exca v a m  Extea 

An area-specific predesign investigation will open with a review of RIA3 data to identify the COCs 

present in the area (Figure 3-2). This will be followed by an estimate of the total excavation soil 

volume in the remediation area. In most cases, the areal extent of the uranium footprint is expected to 

encompass all other COCs. If this is true, an estimate of the excavation's extent will be determined by 

analyzing the uranium RI/FS characterization data collected on surface and subsurface soil samples. In 

some areas, the spatial distribution of other COCs, such as radium and/or thorium, will not be 

correlated with the uranium distribution. When this happens, the excavation footprint will be based on 

the combined extent of all COCs. 

Excavation/Seer&on Phases 

Surface and subsurface soil characterization data (e.g., FWFS and predesign data) at or immediately 

below a COC's final remediation level (FRL) will be used to generate an excavation profile through 

kriging or other appropriate 3-D interpolation techniques. Once the overall excavation footprint has 

been delineated, RI/FS and predesign characterization data will be used to identify soil within the 
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footprint that may require special handling and disposal." If any such areas &e identified, their extent 

will be delineated. 
2 

COCs selected to drive each phase of the excavation will depend on the distribution and 

concentratiodactivity of the COC in the area, the type of excavation area, applicable treatment options, 

and final disposition of soil for disposal (i.e., off site vs. OSDF). In most remediation areas, uranium, 

radium, and/or thorium concentrations will drive the remediation. Remediation of areas with 

technetium-99, RCRA characteristic waste (Figure 1-5), or HWMUsKJSTs may be driven by 

technetium-99 activity or the concentrations of hazardous or listed metals and organic compounds. 

Soil containing technetium-99 above the FFWWAC limit of 30 pCi/g will be excavated and staged for 

off-site disposal. If soil in a RCRA excavation area exhibits the characteristic of toxicity and overlaps 

with the area delineated for technetium-99 excavation, this material will be staged separately and sent 

to the FEMP Waste Disposition Program for decisions on treatment and final off-site disposal. 

In the seven areas with the potential to contain RCRA characteristic waste that can be segregated for 

preferential treatment (Figure 1-5), excavation of the footprint will be driven by the FRLs of all 

applicable area-specific COCs (ASCOCs), and TCLP tests will be conducted to determine whether 

treatment is required prior to disposal. Any above-WAC material excavated from a RCRA unit 

containing soil with the toxicity characteristic will be sent to the Waste Disposition Program for 

decisions regarding off-site treatment and final off-site disposal. 

Excavation of soil above the non-technetium-99 WAC will be driven by any COC shown to exceed the 

WAC. Soil containing COCs above the WAC will be excavated, segregated, and sent to the Waste 

Disposition Program for decisions regarding final off-site disposal. 
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For remaining excavation areas and HWMUs or UST footprints, excavation of the soil will be driven 

by the FRLs of all COCs present within the unit. Any above-WAC material excavated from a HWMU 

or UST footprint will be treated as listed waste and will be sent to the Waste Disposition Program for 

decisions on treatment and final off-site disposal. 

Based on site history, process knowledge, and RUFS data, potential technetium-99, RCRA, HWMU, 
UST, and above-WAC areas have been identified at the FEMP (Section 2.1.1). There are seven 

potential locations where technetium-99 excavation may take place (Figure 2- l), seven potential 

locations where toxicity characteristic soil may be present (Figure 1-5), 29 HWMUs (Table 2-1), six 

UST locations within the production area (Table 2-2), and eight locations where uranium is above the 

WAC in surface soil (Figure 2-2). These areas are identified and further discussed in Section 4.0. 

3.1.2 R e - D e s i g n n d  Analvsis 

The objective of the predesign (or pre-excavation) sampling effort is to fill in RIFS data gaps by 

collecting supplemental data using NaI surveys, HPGe measurements, and/or sampling and analysis. 

Prior to initiating sampling activities, the current level of access control will be determined for each 

area affected by sampling activities. Entry and access procedures for sampling activities will comply 

with the most current level of access control. Appendix F.2 contains a more complete discussion of 

. access controls, and Section 2.4 discusses field and laboratory measurements proposed for the sampling 

approach. 

0 

Material Con taminated bv T e c h  etium-99 

Where RI/FS data indicate technetium-99 is present in soil above its FRLNAC (30 pCi/g), the RIFS 

data will be reviewed to determine whether enough data exist to establish a reasonable excavation 

footprint to guide removal of the technetium-99. If additional information is needed, a sampling and 

analysis task will be initiated to defrne the extent of excavation for technetium-99. This task will 

consist of collecting discrete surface and subsurface soil samples and submitting them to a laboratory 

for analysis of characteristic beta radiation. Sample collection, handling procedures, sample 

preparation, analytical methods, and detection limits are presented in Section 2.4, Appendix H, and the 

QAPP (Appendix E). 
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J K R A  Was& 

In the seven potential RCRA characteristic-waste areas (Figure 1-5), a sampling and analysis task will 

be initiated to establish whether toxicity characteristic soil is present. Where appropriate, this task will 

be integrated with the technetium-99 sampling and analysis program. Discrete surface and subsurface 

soil samples will be collected and subjected to the TCLP test to determine whether the soil meets the 

characteristic of toxicity. Sample collection, handling procedures, sample preparation, analytical 

methods, and detection limits are presented in Section 2.4, Appendix H, and the QAPP (Appendix E). 

Material Contai& COCs Abo ve WAC 

Material containing COCs above the WAC will be demonstrated to fulfill the data requirements 

specified in the sitewide WAC Attainment Plan (scheduled to be submitted to EPA in late 1997). 

Potential non-technetium-99, above-WAC excavation areas will undergo radiological surveys and/or 

sampling and analysis to establish the extent of excavation for material remaining above WAC. Where 

appropriate, this task will be integrated with the technetium-99 and/or RCRA excavation 

characterization activities. RI/FS data and predesign sampling and analysis will be used to determine 

the excavation extent for the area-specific radiological, metal, and organic COCs. If the FWFS data are 

not sufficient to determine the extent of the excavation, predesign sampling and analysis will be done 

to collect any additional information required. The areal extent of soil containing gamma-emitting 

radionuclides in concentrations that exceed the WAC can be determined by using the large-volume NaI 

detector or HPGe gamma spectrometry systems discussed in Section 2.4. Discrete soil samples will be 

collected and sent to a laboratory for analysis to generate information on the areal extent of non- 

gamma-emitting COCs. Additional information on the vertical extent of COCs in such areas will be 

obtained using the NaI detector and/or laboratory analysis of discrete subsurface samples collected with 

a geoprobe. In all cases, sufficient field measurements and laboratory analyses will be available to 

demonstrate that material placed in the OSDF meets the WAC. Survey methodology, instrument 

sensitivity, sample collection, handling procedures, sample preparation, analytical methods, and 

detection limits are presented in Section 2.4, Appendix H, and Appendix E (QAPP). 
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Surface and subsurface NaI surveys, HPGe measurements, and/or sampling and analysis carried out to 

define technetium-99, RCRA, and above-WAC excavations for soil will be used to identify a 

representative COC that can Serve to bound the overall excavation extent of all COCs. In most cases, 

this COC will be uranium and the excavation extent will be the applicable area-specific uranium FRL 
along with as low as reasonably achievable (ALARA) considerations. 

HWMU and UST excavations will require no characterization outside of that carried out to identify 

above-WAC and above-FRL boundaries, as all listed waste may be placed in the OSDF under the 

corrective action management rule (CAMU) rule if it meets WAC. 

After the analytical results for all ASCOCs have been used to determine the extent of excavation 

(Section 3.1.3), geotechnical samples needed to design the construction aspects of the excavation will 

3.1.3 &tab1 ish Extent of Exc avation 

Radiological surveys, HPGe measurements, and sampling and analysis will be executed as needed to 

establish the extent of excavation for technetium-99, RCRA characteristic waste, above WAC and/or 

above-= areas. The specific number of samples needed to establish the excavation extent will 

depend on the nature and extent of ASCOCs and the balancing of cost between laboratory analysis and 

soil excavation. A large number of samples will result in very accurate delineation of excavation 

volumes, which may be too precise to follow during excavation. Conversely, too few samples will 

result in delineation of excavation volumes that overestimate the soil volume above the FRL, and 

unneeded excavation will take place. Therefore, this section is restricted to presenting a conceptual 

model that can be used to develop the detailed excavation plan in the IRDP, which will finalize the 

appropriate area-specific number of predesign samples. 

The approach used to establish the extent of a given excavation type will be similar to the conceptual 

model outlined on Figure 3-3. This approach sets the excavation type (e.g., technetium-99, RCRA, 

etc), selects COCs and appropriate analytical methods, and uses data from the SED in a three- 
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dimensional (3-D) interpolation model to determine the initial excavation volume. A unit volume not to 

exceed one-fourth of the total estimated volume is then selected to determine the cell size of the 

overlying grid. Using the above-FRL excavation type as an example, the grid is surveyed to locate any 

potentially elevated activity areas to ensure the grid nodes lie on these areas. HPGe measurements 

and/or samples are collected from the grid nodes and the analytical results evaluated to determine 

whether all nodes lie below the FRLs of applicable COCs. If the perimeter nodes are greater than the 

FRL criteria, the sampling grid is extended until all soil above the FRL, is captured. When the lateral 

extent of COCs is determined, geoprobe borings are placed at the nodes exhibiting the most elevated 

levels of COCs, and a core soil boring sample is obtained to a depth of 3 feet to determine the vertical 

distribution of the COCs. At least one subsurface sample is collected in every 1-foot interval, and if 

the deepest sample contains ASCOCs above their respective FRL, the geoprobe boring is extended an 

additional 3 feet to obtain at least three additional samples. Sampling will continue until the depth of 
excavation is established at the location of the deepest sample with ASCOCs less than their respective 

FRL. The excavation volume is than refined based on the depth of excavation established at each 

geoprobe boring location. Additional excavation types (e.g., technetium-99, RCRA, above WAC, etc.) 

are established in a similar manner concurrently with the FF& volume. After the excavation volumes 

have been established for all excavation types, the collected data will be used to finalize the excavation 

profiles that will be presented in the IRDP. 

The data collected from the predesign characterization will be used to generate an excavation profile 

through kriging or other appropriate 3-D interpolation techniques. The kriged profile will be 

forwarded to remedial design so that a final volume and slope of excavation can be determined from 

the kriged profile of each excavation type (e.g., technetium-99, above WAC, etc.). In all cases, the 

final engineered slope of excavation will be located outside the profile estimated from the kriging data, 

owing to standard construction practices for slope stability. This approach will provide added 

assurance that the WAC will be attained for soil placed in the OSDF and that soil left in place is below 

the FRL established for each COC. The final engineered design will appear in the IRDP. 

i 

i 

3 

4 

5 

6 

7 

8 

9 

IO 

II 

12 

13 

a IS  

16 

17 

18 

19 

20 

21 

22 

23 

24 

23 

26 

27 

28 

ER\OUSSEP\SEC03Uuly 11,1997 10:45 am 3-8 



FEMP-OSSEP DRAFT 
July 14, 1997 

3.2 

After completion of predesign investigation activities and prior to the start of excavation activities, a 

remedial design will be developed and documented in the IRDP (Figure 3-1), following the technical 

guidelines and requirements provided in the SEP. The remedial design details have been assigned to 

the IRDP so that flexibility can be maintained to integrate upgraded methods and lessons learned on 

preceding excavation activities to the next scheduled excavation. Area-specific interim andor final 

grading and restoration requirements will also be provided in the IRDP. The IRDP will be reviewed 

and approved by the OEPA and EPA before excavation activities begin. 

REMEDIAL DESIGN AND THE R D P  

An IRDP will be developed for each remediation area or a combination of remediation areas when 

similar ASCOCs and excavation approaches are used. All area-specific information (e.g., RIFS and 

additional predesign investigation data) required to delineate excavation areas and conduct soil 

remediation, as outlined by the SEP general technical guidelines and appropriate area-specific 

excavation approaches (Section 4.0), will be presented in each IRDP. Each IRDP will also include an 

area-specific implementation plan that incorporates area-specific elements of a remediation work plan, 

such as coordination of soil excavation with D&D activities in the Former Production Area, applicable 

waste disposition program procedures, excavation controls, interim/final grading, and restoration 

design. All design drawings and specifications for the remediation elements will be provided in the 

IRDP. The need for wastewater and/or soil treatment (at either an on-site or off-site facility) will be 

specified. Remediation wastewater will be sent to the on-site AWWT facility after potential pre- 

treatment for organic contaminants. The IRDP will also include protocols for design change control 

and updating contingency plans in the SEP (Appendix F). Additional details on the content of the 

IRDP are provided in Section 7.1. 

3.3 MEDIAL ACTION 
Upon approval of the IRDP by the EPA and completion of other applicable FEW administrative 

actions (Appendix F. 1). remedial activities can begin. This remedial action discussion is divided into 

three elements: 1) implementation of construction, excavation, and material-handling activities; 2) pre- 

certification activities; and 3) demonstration of attainment of remediation goals. Excavation activities 

are the principal actions executed during the remedial action, with precertification activities providing 
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the verification that the actiok were executed properly. ~n important closing aspect of the remediation 

is demonstrating that attainment of remediation goals and disposal constraints have been met. 

I 

2 

3 

3.3.1 -on of Construction. Exca vation. and M aterial-Handling Act ivities 

Figure 3-4 summarizes the soil excavation, segregation, and disposal process. After the site is 

segregate soil types for the appropriate disposal option. Excavation begins with removal of soil 

containing technetium-99 above its FRL, then proceeds through the various combinations of 

TCLPNAC excavations to FRLIALARA excavations. Finally, each excavation type is traced to the 
appropriate treatment and disposal options. 

4 

s 

prepared and surface water controls have been established, an excavation hierarchy is implemented to 6 

7 

8 

9 

10 

I1 

3.3.1.1 S te  PreDaratioq 12 

Following submission and approval of the IRDP, site-preparation activities will commence. Site 13 

0 boundaries, access controls, support areas, and excavation staging areas will be established. Wheel 

wash and decontamination facilities will be installed and isolated from storm water. Storm water IS 

controls will conform to applicable rainwater and land-development guidelines. Appendix F.2 provides 

a comprehensive discussion of site preparation procedures, with a summary of pertinent information 

16 

I7 

given below. I8 

19 

A surface water management system will be installed to control run-off/run-on and soil erosion. Run- m 

off/run-on controls will consider the layout of support areas within the remediation area and the natural 

drainage pattern when integrating the drainage of local areas with sitewide drainage channels. 

Conditions in the FEMP NPDES Permit (EPA Permit No. 11000004*ED) lead to the development of 

the FEMP Storm Water Pollution Prevention Plan (SWPPP) (DOE 19960. The SWPPP identifies 

potential pollution sources, practices that will be employed to reduce pollutant discharges, and 

21 
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provisions of the inspection program that will be implemented to ensure compliance with the 

requirements of the NPDES Permit, Section 5.1.3 provides additional details on implementation of 

26 

27 

these controls. 28 
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If excavation activities involve removal of soil from perched water zones, an appropriate area will be 

established for the pumping equipment and holding tanks required to remove and store the perched 

water prior to treatment at the AWWT facility. In the event perched water is recovered from a RCR4 

excavation unit, sampling and analysis will be carried out during the pre-design investigation to 

determine whether RCRA COCs are present in sufficient quantity to warrant pre-treatment prior to 

sending the water to the AWWT facility for final treatment. 

Following the establishment of support areas and surface water control, final surveying will be 

conducted to determine the excavation layout and monitoring design. In general the layout will 

delineate the excavation types in the hierarchy illustrated on Figure 3-4. However, if applicable, this 

survey will also consider removal of at- and below-grade structures, special material areas, and 

excavation of impacted material. The survey will also identify the appropriate areas for project-specific 

environmental monitoring stations to ensure that excavation activities will not destroy monitoring 

equipment. 

3.3.1.2 Excavation H i e  
The conceptual excavation hierarchy shown on Figure 3-4 follows a step-by-step approach to illustrate 

the need to segregate soil piles based on the type and concentration of ASCOCs. Figure 3-4 is for 

illustrative purposes only and is not intended to imply that all technetium-99 soil must be removed 

before non-technetium, above-WAC soil is excavated. In large excavation areas, specialized crews 

may be used in a sequential manner; where a technetium-99 crew begins excavation and as it proceeds 

through the excavation area, it is followed by a non-technetium above-WAC crew. In this fashion, 

various excavation types will be performed simultaneously, when possible. 

Excavation begins with the removal and segregation of any identified soil containing technetium-99 

above its FRL. If the excavation of soil containing technetium-99 above its FRL includes soil that has 
failed the TCLP test, the excavated technetium-99 soil will be segregated into non-treatment and 

treatment piles, as needed. If on-site treatment of characteristic waste is selected, the treatment will be 

performed and the soil is given to the Waste Disposition Program for decisions on final disposal. Soil 
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designated for off-site treatment will be given to the Waste Disposition Program for proper packaging 

and decisions on locations for treatment and final disposal. 

After technetium-99 excavations are completed, excavation areas delineated as above WAC and failing 

TCLP will be excavated and segregated to indicate treatment will be required prior to disposal. 

Removal of above-WAC soil that fails the TCLP test is followed by removal of soil that is below the 

WAC but fails the TCLP test. If on-site treatment of characteristic waste is selected, the treatment will 

be performed and the soil will be given to the Waste Disposition Program for decisions on final 

disposal, based on the pre-treatment concentrations of radiological COCs. Soil designated for off-site 

treatment will be given to the Waste Disposition Program for proper packaging and decisions on 

locations for treatment and final disposal. A final, above-WAC excavation will then be performed on 

all soil not exhibiting the toxicity characteristic. 

Following removal of all above-WAC and toxicity-characteristic soil in the seven areas on Figure 1-5, 

soil delineated as above the FRLs of ASCOCs driving the excavation will be removed and passed to the 

Waste Disposition Program for disposal in the OSDF. For excavations driven by uranium FRLs, 
excavation will take place to within the area-specific uranium FRL, with consideration given to the 

ALARA concept (Section 3.3.1.4). 

All debris, USTs, and special materials encountered during excavation activities will be removed and 

segregated from the staged soil piles. Debris will be handled as Category 2 or Category 3 materials 

(Section 3.6.4. l), whereas tanks, pipes and associated pumping are considered special materials 

(Section 3.3.2.2). All special materials encountered during excavation activities will be handled, 

treated (as needed), and disposed in accordance with the waste disposition procedures described in 

Appendix F.5. 

3.3.1.3 Treatm ent. SDecial HandliIlg. and Dimosal ODtiom 

Treatment will be required for all soil from the seven areas discussed in Section 1.3.2.7 that fails the 

TCLP test and becomes classified as RCRA toxicity characteristic waste (Figure 3-5). Soil failing the 

TCLP test and containing technetium-99 or other radiological COCs above their WAC will be given to 
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the off-site Waste Disposition Program for decisions on treatment and final off-site disposal. For soil 

below the radiological WAC that fails the TCLP test, a decbion will be made to treat the soil on site or 

off site, and the material will be given to the appropriate Waste Disposition Program. Regardless of 

WAC can be placed in the OSDF. Soil removed from FRL/ALARA excavations will not require 

1 

2 

3 

where the material is treated, no treated material' with pre-treatment radionuclide concentrations above 4 

5 

treatment and will be placed in the OSDF. 6 

7 

Material placed in the off-site Waste Disposition Program for off-site treatment will be segregated and 

treated based on its classification as a listed waste (Le., from within a HWMU) or a RCRA toxicity 

characteristic waste (i.e., soil from the seven areas that fails the TCLP) (Figure 3-5). Listed wastes 

will be treated for organic COCs and then evaluated and treated, as needed, for RCRA organic and 

inorganic COCs prior to mixed waste disposal. If the waste is not listed, it will be evaluated and 

treated, as needed, for RCRA organic and inorganic COCs prior to low-level waste disposal (i.e., the 

hazardous component has been removed through treatment). 0 
RCRA toxicity characteristic waste that is given to the on-site Waste Disposition Program will undergo 

low-temperature thermal desorption treatment if organic COCs are present and/or cement stabilization 

if inorganic COCs are present (Figure 3-5). The treated material will than be placed in the OSDF. In 

all cases, decisions regarding soil disposition will follow the procedures of the currently in place FEMP 

Waste Disposition Program, as summarized in Appendix F.5, or future revisions to the program 

approved by the EPA. 

3.3.1.4 ALARA I m m n t a t i o n  
ALARA is a philosophy that states potential exposures should be kept As Low As Reasonably 

Achievable. Implementing this philosophy requires for executing a reasonable excavation approach 

that will strive to achieve the release criteria in each remediation area as set forth during the CERCLA 

process. ,In addition to this goal, ALARA advocates removal of any additional contaminated material 

present that is easily discernible and reasonably accessible during the excavation. This application of 

ALARA only serves to modify the extent of excavations that are scheduled to occur because COC soil 

concentrations in an area exceed the appropriate FRL. ALARA will not serve as a generic justification 
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to initiate remediation of an area that does not require excavation or in areas that meet FRL attainment 

criteria. 

The human-healthderived FRL for total uranium in mork than 80 percent of the on-site soil at the 

FEMP is 82 mgkg. The HPGe instrument used for field measurements during'the pre-excavation 

survey can identify areas of soil containing 50 ppm of uranium. Because this material is readily 

discernible and easily excavated, HPGe measurements will be used in the IRDP to establish the extent 

of excavation at 50 ppm uranium. The ALARA goal of 50 ppm is only used to guide the excavation 

plan development in areas where excavation is required as a result of human-health derived FRLs, and 

is not intended to replace the certification requirement, which will remain set at the FRL of 82 mgkg 

in these areas. 

3.3.2 bDacted Mate& H a n d b  and T r a w  

Impacted materials will be handled and tracked under the FEMP Waste Disposition Program. The 

Waste Disposition Program will be implemented as an integrated effort during remediation by the 

SCEP, as defined in site procedures (e.g., WAC Attainment Plan). Protocols for disposition of 

excavated soil and waste materials currently in place are summarized in Appendix F.5. Programmatic 

controls begin with waste planning during the predesign investigation, at which time volume estimates 

per matrix and source location will be prepared, characterization protocols are specified, treatment 

options noted, and tentative interim and final disposition identified. 

. .  3.3.2.1 m n  Cat- 

During excavation, waste streams are segregated by disposition categories and managed in the context 

of the following characterization, storage, and disposal options: 

0 Bulk Waste Streams: On-Site Disposition 
- 
- 
Bulk Waste Streams: Off-site Disposition 
- 

Physical matrix allows bulk management 
Meets the OSDF chemical, radiological, and physical WAC 

Physical matrix allows bulk management 

FER\OUs\s~ECO3Uuly 1 I. 1997 1045 am 3-14 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

.o IS 

16 

17 

18 

19 

20 

21 

22 

2.3 

24 

25 

26 

27 

28 

29 



FEMP-OSSEP DRAFT 
July 14, 1997 

- 
- 
Containerized Waste Streams: Off-Site Disposition 
- Exceeds OSDF chemical, radiological, or physical WAC 
- Cannot be processed to meet OSDF WACS 

Containerized Waste Streams: On-site Disposition 
- 
- 
- 
- 

Exceeds the OSDF radionuclide WAC (rail transport) 
Exceeds the OSDF chemical WAC (truck transport) 

0 

Physical matrix or nature of waste does not allow bulk management 
Requires processing in a controlled area, to meet OSDF WAC 
Requires confirmatory sampling for OSDF WAC 
Special Material that meets the OSDF WAC, but requires special handling for health 
and safety concerns 

Physical, chemical, and radiological requirements for the OSDF WAC are summarized in Table 2 4 .  

Note that some of the RCRA constituents identified in Table 2 4  apply only to the seven areas identified 

in the Operable Unit 2 and Operable Unit 5 Records of Decision (RODS) (DOE 1995d, 1996d) as 
suspect RCRA toxicity characteristic areas with cost-effective treatment opportunities (Figure 1-5). 

Protocols specific to containerized special materials are provided in Appendix F.5. Containers will be 

managed in an interim storage area pending completion of characterization, treatment, WAC 

confirmation, and other activities specific to the selected on- or off-site facility. As additional on-site 

treatment options are developed, off-site designated waste streams will be reevaluated to allow on-site 

treatment of selected off-site designated materials. The waste disposition program will also be updated 

accordingly. 

3.3.2.2 Special Mat erials 

When excavation activities encounter special materials or unexpected high levels of contamination, 

contingency plans may be implemented to address pertinent health and safety concerns. Special 

materials are defined as: 

0 Asbestos 
0 Nonpressurized containers 
0 Pressurized containers 
0 Piping andsumps 
0 Non-soil residues 
0 Transformers 
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Lead acid batteries 
0 Uraniummetal 
0 Medical/infectious waste 
0 Miscellaneous debris 

. Tires 

Portions of these waste streams will be eligible for OSDF disposition after physical processing, 
6 

7 

sampling and analysis, or interim containerization. Materials that do not meet OSDF WAC will be 8 

evaluated for off-site disposition. Protocols currently in place for managing and treating special 9 

materials are provided in Appendix F.5. I O  

11 

3.3.3 Pre-Cert ification Act ivities 12 

The general activities to be followed for pre-certification of a remediation area are outlined on 

Figure 3-6. Large-volume NaI instruments will be used to survey 100 percent of the remediation area, 

when possible and practical. This area survey will be used to establish the residual pattern of uranium, 
radium, and thorium distribution. Survey results will be used with historical knowledge, FWFS data, 

and an understanding of the physical conditions of the area to detennine the location of CU boundaries 

and the appropriate size of the CUs that will subdivide the remediation area (Section 3.3.3.2). 

After the CU grid has been established for the remediation area, CU-specific ASCOCs will be 

identified and HPGe measurements will be taken above areas designated as elevated by the NaI survey. 

If HPGe measurements indicate any single location to be above the hot-spot criterion (Section 2.2.3 and 

Appendix G) or the average concentration of individual ASCOCs is likely to exceed their FRL, 
additional excavation, scanning, and measurements will be conducted until each CU in the remediation 

area is considered to be ready for certification (i.e., a high possibility for success is indicated). A 

Certification Design Letter (Section 7.2) will be issued prior to conducting final certification sampling 

and analysis to present the EPA with the boundaries of each CU, the list of CU-specific COCs to be 

evaluated, and the certification sampling approach. 
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3.3.3.1 Field Survev to E V aluate Residual Radionuclide Dimbu tions 30 
. .  

Following excavation of all areas to established FRL depths, a scanning survey will be conducted on 

the excavated surfaces to establish the distribution pattern of residual gamma emitters. This survey will 
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be conducted with a large-volume NaI detector. Vehicle-mounted detectors like the RTRAK may be 

used in areas where excavations are not deep and the excavation depth is uniform over a large area. A 

large-volume NaI detector mounted on a cart (BTRAK) may be used when the excavation depth is not 

uniform over a large area and surveying is required for each excavation layer. Regardless of the 

configuration used, the selected equipment configuration will have the sensitivity to provide a threshold 

response to radioactivity from soil containing uranium, thorium, or radium at concentrations exceeding 

three times the FRL (Section 2.4 and Appendix H). 

The scanning survey will cover 100 percent of the excavated and unexcavated areas to the extent 

possible. Areas will be marked with paint, chalk, flags, or other appropriate method when instrument 

readings indicate a gamma emitter is present above three times its FRL. Where possible, a rough 

estimate of the areal extent of the residual affected area will be delineated in the field to facilitate 

follow-up measurements with the HPGe instrument, meet applicable health and safety protocol, and to 
identify potential access control areas. The presence and location of these areas will be recorded in . 

pre-certification field notebooks and reported to appropriate management and oversight personnel. The 

area-wide radiological activity pattern will be contoured using scanning results and the GIS. 

-Wide CU Delineation. and CU-SDecific COCs 3.3.3.2 Betermlnmn of CU Size. Area 

FEMP remediation areas are classified as either impacted or nonimpacted areas using historical 

knowledge and RI/FS data (Figure 3-6). Impacted areas (Le., areas that contain known and/or 

expected hot spots) primarily include the former production area, waste storagelmanagement areas 

(e.g. ,Waste Pits, Silos, Flyash Piles, etc.), and other localized areas with significant contamination 

(e.g., STP and FTF). Nonimpacted areas (i.e., areas where hot spots are believed to be absent) are 

outside the impacted areas and include the area west of Paddys Run, the wooded area north of the 

production area, and much of the area southeast of the Former Production Area. However, some of 

the nonimpacted areas may require local excavation in order to satisfy the certification requirements. 

. .  

The size of the CU will be determined by the type of area in which it is located. Impacted areas are 

expected to have a greater diversity of COCs, a higher reported residual concentration or activity, 

and/or a greater variability in reported concentrations than nonimpacted areas. Experience has shown 
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that these areas have a higher potential to exhibit a complex dismbution of contamination. This, in 

turn, requires CUs located in impacted areas to have a greater number of sample locations per unit area 

than areas with a more homogeneous distribution of contamination. To reflect the need for a more 

detailed characterization of these areas, the initial CU size in impacted areas will be smaller than those 

in nonimpacted areas. The nominal CU size for impacted areas will be set as 2 5 0 4  by 2504 

(62,500 ft2) and referred to as a Group 1 CU. For nonimpacted areas, a 500-ft by 500-ft (250,000 e)’ 
CU will be set as a Group 2 CU. 

d. 

The delineation of CU boundaries is postponed until after the precertification survey and/or sampling 

activities are complete to optimize the placement of boundary lines using the most updated information 

about the distribution of residual COCs. Based on the most current data on COC distribution3, CU 

boundaries will be delineated in a manner that minimizes the number of COCs that must be certified in 

each area. For example, if the residual distribution of arsenic is limited to 50,000 ft2 in a remediation 

area, this area will be contained within a single CU to minimize the number of CUs that must be 

certified for arsenic. In this way, each CU may have a subset of the entire set of ASCOCs distributed 

throughout the remediation area. The delineated CU boundaries, list of CU-specific COCs,.and 

certification sampling approach will be stated in the Certification Design Letter. Following a fast-track 

EPA review cycle, EPA approval of the certification design will be received prior to conducting 

certification sampling activities (Section 7.2). 

3.3.3.3 &a1 F ield Measurements Exca vation. ’ As Need4 

After establishing the CU boundaries and specifying the CU-specific COCs, HPGe measurements will 

be made over areas designated as elevated by the NaI scan. If the HPGe measurements indicate that 

uranium, radium, and thorium concentrations in soil exceed three times the FRL or the average 

concentration of a COC in the CU is above its FRL, additional excavation will take place to remove the 

elevated material. The contamination can be removed by re-excavating the entire CU or by excavating 

the elevated areas (Le., hot spots). If the entire CU is excavated, the CU will be resurveyed with NaI 

There are no standard areas defined for RCRA. HWMU, and UST areas. 
This will include RIlFS data, process knowledge. and data collected during the preexcavation. excavation, and pre- 

certification phases of the remediation. 
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detectors as described in Section 3.3.3.1. If the excavation is selective in nature, excavation will 

continue until the HPGe measurements indicate that the certification criteria will be met. 

If nonradiological COCs are driving the excavation in a CU, the decision may be made to collect 

discrete samples for laboratory analysis of metal or organic COCs. Should discrete sampling and 

analysis be conducted, the samples will be collected in a manner that will allow them to be used for 

final certification in the event that the laboratory analysis confirms the COCs are below CU release 

criteria (Section 3.4.4). 

Upon completion of all HPGe measurements, additional excavations, and optional sampling activities, a 

Certification Design Letter (Section 7.2) will be issued prior to conducting final sampling and analysis 

activities for certification. The Certification Design Letter will contain figures depicting the boundaries 

of the CU proposed for certification, the basis for delineating the boundaries shown on the figures, the 

list of CU-specific COCs that will be analyzed to demonstrate certification, and the certification 

sampling approach. CU boundaries are delineated in the Certification Design Letter rather than in the 

IRDP to allow use of precertification data to optimize the location of boundary lines, as discussed in 
Section 3.3.3.2. Submittal of the Certification Design Letter will indicate that the CU is ready for final 

sampling and analysis activities to commence. Because the Certification Design Letter will provide 

detailed certification procedures developed according to the approved SEP technical guidelines, a 

formal review process will not be necessary. However, EPA concurrence will be received prior to 

conducting final certification activities. 

3.3.4 Btta inment of Remed iation Go als 

The remediation goals established for soil excavation activities at the FEMP include: 1) WAC 

attainment, 2) FRL and hot-spot attainment, 3) RCRA-characteristic-waste compliance, 4) HWMU 

closure, and 5 )  UST closure. These goals are expected to be met when the Certification Design Letter 

is submitted and will be shown to be met when the Certification Report is issued. 
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3.3.4.1 WAC Anainment 
WAC attainment refers to demonstrating that soil to be placed in the OSDF does not exceed WAC 

levels for applicable COCs. This will be demonstrated with RIA3 data, predesign characterization 

data, real-time excavation-control monitoring of gamma radioactivity and organic vapor levels, and by 

verifying that the excavations were carried out in accordance with the conservative design 

specifications. Each excavation approach (Section 4.0) will use a unique combination of excavation 

sequence, field measurements, and analytical testing to demonstrate WAC attainment. 

RI/FS and predesign characterization data will establish the area and depth extent of above-WAC 

material in all remediation areas, if present (Section 3.1.3). The data will be collected using in-situ 

HPGe, laboratory gamma-spectrometry techniques for uranium, radium, and thorium as well as 
laboratory analysis of discrete samples for technetium-99 and metal and organic COCs. Therefore, 

analytical data will be of sufficient quality (i.e., ASL B or higher) to demonstrate that all ASCOCs in 
soil are below WAC values. The number of analytical samples needed to establish the excavation 

extent will be determined by the nature and extent of ASCOCs and by balancing the cost between 

laboratory analysis and soil excavation (Section 3.1.3). Area-specific sampling and analysis plans that 

address pre-excavation and excavation activities will be presented in the IRDPs (Section 7.1). 

HPGe measurements and analytical results will be used to set the area and depth of excavation at the 

first sample location showing all ASCOCs in soil to be below their respective WAC values. For 

determining the area boundary, the first sample location with all ASCOCs below the WAC values 

means the nearest perimeter sample along a radial line to the center of the area. In determining the 

depth of excavation, the shallowest sample showing all ASCOCs below the WAC values will be used to 

establish the excavation floor. 

After selection of the samples which bound the excavation volume (Figure 3-3), the analytical results 

for these samples will be used in a kriging or appropriate 3-D interpolation model to develop an 

excavation boundary. The modeled boundary will be provided to engiheering design to prepare a final 

construction drawing of the excavation. Final construction drawings will show the excavation as a 

series of cut steps located outside the modeled boundary. Because the modeled boundary will be based 
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on sample results shown to be below the WAC values and the final construction drawing steps outward 

from this boundary, a very high level of confidence is placed in the approach to remove all above- 

WAC material prior to excavating material destined for the OSDF. 

After excavation is completed, a survey with NaI instruments or discrete measurements with the field 

HPGe will be conducted to demonstrate that the remaining soil is below WAC levels for primary 

radiological COCs. Based on the removal of primary COCs and the use of RI/FS and pre-excavation 

characterization data, secondary COCs will be assumed to be below WAC levels when primary COCs 

are below WAC levels. 

In summary, WAC attainment means demonstrating that all ASCOCs are below their established WAC. 

For uranium and thorium, WAC attainment pertains to measurements made in a 215 square-foot area 

and/or laboratory measurements made on discrete soil samples obtained from an approximate 6-cubic- 

inch volume of soil. WAC attainment for radium, technetium-99, and metal and organic COCs is also 

based on laboratory measurements made on discrete soil samples collected from a similar volume of 

soil. 

3.3.4.2 FRL A t t a  

FRL attainment refers to demonstrating that the average concentration of individual COCs in soil left in 

place after excavation activities does not exceed its respective FRL and no radiological hot spots . 
remain. This will be demonstrated with RI/FS and predesign characterization data, post-excavation 

NaI surveys and HPGe measurements, certification samples, and by verifying that the excavations were 

carried out in accordance with the conservative design specifications in a manner analogous to 

establishing the WAC excavation boundaries (Section 3.3.4.1). FRL attainment for primary COCs will 

be demonstrated with HPGe measurements prior to the final certification process. 
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3.3.4.3 RCRA C k a c t  eristic Waste C ~ D  - liance 

There are seven RCRA locations delineated where the potential exists for preferential treatment of soil 

means that excavated soil exhibiting the characteristic of toxicity derived from the seven designated site 
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areas (Figure 1-5) will be segregated and treated prior to disposal. In these seven areas, the subsurface 

FRL excavation boundary will be established, and the footprint of the RCRA area will be extended to 

the subsurface FRL boundary to establish the volume of soil requiring TCLP screening for the toxicity 

characteristic. 

In each of the seven RCRA locations, discrete surface- and subsurface-soil samples will be collected as 
described in Section 3.1.3. Collected samples will undergo TCLP testing, and samples that fail the 

TCLP test will be used to determine the excavation depth of the characteristic material. The excavation 

depth will be set at the first sample location below the deepest sample failing the TCLP test or the FRL 
boundary, whichever is shallower. The established depth will be extrapolated to the lateral extent of 

the waste characteristic footprint determined by surface samples to set the volume of RCRA soil 

requiring treatment. If a portion of this designated volume contains radiological ASCOCs above the 

WAC, it will be excavated first and set aside for off-site treatment and disposal. The options of 

treatment and disposal of characteristic waste from the seven areas are shown in Figure 3-5. If 

all samples pass the TCLP test, the excavation of soil in the RCRA unit will be driven by WAC and 

FRL criteria, and no special treatment will be required prior to disposal. 

3.3.4.4 m u  Closu re 

Closure of a HWMU at the FEMP indicates that listed wastes are not present above established site- 

specific FRLs in soil remaining in the HWMU footprint (with the exception of HWMU #22, which will 

be treated as a RCRA location based on the barium concentration). Demonstration of closure will rely 

on excavation of soil to the depth of the FRL surface, followed by collection of the needed number of 

samples (i.e., the number of samples in excess of CU samples) to achieve four random samples within 

the HWMU footprint. If needed, the discrete soil samples will be submitted for laboratory analysis of 

all HWMU COCs. Analytical results will be reviewed and statistical tests will be performed to make 

the closure decision. The HWMU will be considered closed if the average concentration of each 

applicable COC is below its site-specific FRL. Section 2.2.4 provides justification for the four-sample 

approach. 

FER\OU5\SEP\SECO3Uuly I I, 1997 1045 am 3-22 

QbOOL6G 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ii 
IS 

16 

17 

18 

19 

20 

21 

. u  

23 

24' 

23 

26 

27 

28 



92 5 

FEMP-OSSEP DRAFT 
July 14. 1997 

HWMU closure will be reported as part of the Certification Report. Additionally, in accordance with 

the EPA final findings and orders (OEPA 1996), HWMU closures will be documented in the Remedial 

Action Reports submitted for former operable units. Table 2-10 summarizes the crosswalk between 

RCRA closure guidance requirements and CERCLA documentation for the HWMUs. 

3.3.4.5 UST Closure 

Closure of an UST at the FEMP indicates that the tank has been removed and properly disposed of and 

that the former contents are not present above established site-specific FRLs in soil remaining in the 

UST footprint. Following removal of the UST, demonstration of closure will rely on excavation of soil 

to the depth of the FRL surface and collection of four random samples within the UST footprint. The 

discrete soil samples will be submitted for laboratory analysis of all established UST COCs. Analytical 

results will be reviewed and statistical tests will be performed to make the closure decision. The UST 

footprint will be considered closed if the average concentration of each applicable COC is below its 

FRL. Section 2.2.5 provides justification for the four-sample approach. 

3.4 CERTIFICATION 
The general sampling strategy and procedures proposed for certification of remediation areas are 

illustrated on Figures 3-7 and 3-8. Figure 3-7 summarizes the classification and delineation of CUs and 

the range in the number of samples to be collected and submitted for analysis. On Figure 3-8, the 

general certification process is outlined. This process will begin by establishing uranium and thorium 

concentrations with HPGe measurements and proceed with the collection and analysis of discrete 

samples (ASL D) followed by data review and validation prior to conducting the statistical test used to 

make the pass/fail decision for each CU. If there is an analytical problem identified during data review 

or validation, it is corrected with additional s&ple analysis or other appropriate action. Validated data 

are placed in the SED and used to perform the appropriate statistical test needed to make the pasdfail 

decision for each CU. When all CUs within a remediation area pass certification, a Certification 

Report (Section 7.3) is issued to EPA and ISOPIA for concurrence. In the event a CU fails, one of 

three conditions must be evaluated: 1) high variability in the data set; 2) localized contamination; or 3) 

widespread contamination. These conditions are discussed in detail in Section 3.4.5. 
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Elements of the certification process illustrated in Figures 3-7 and 3-8 that are discussed further 

include: 1) classification and delineation of CUs; 2) sampling design; 3) statistical analysis; 4) criteria 

for attainment of certification; 5 )  procedures for nonattainment scenarios; and 6) submittal of the 

Certification Report. Additional certification design rationale is provided in Appendix G. 

\ 

3.4.1 Classificationd Delineation of CUs 

The CUs will be classified and delineated after the precertification survey (Section 3.3.3.2). To 

simplify data management and decisionmaking processes, only two CU sizes will be used in the 

certification process. No COC-specific CU delineation will be performed. 

3.4.2 D e s a  

The soil sampling design requires subdividing the remediated areas into Group 1 or Group 2 CUs 

(Section 3.3.3.2). Sixteen random soil sampling locations will be selected for each CU, regardless of 

its group classification (Figure 3-7). Depending on the CU-specific COCs and the group classification, 

8 to 16 samples will be analyzed. In Group 1 and Group 2 CUs, all 16 sample locations will be 

measured with the HPGe to establish uranium and thorium concentrations in the CUs, with 2 QNQC 

samples selected randomly in each CU for laboratory gamma spectroscopy analysis. As Group 1 CUs 

lie in impacted areas known to or suspected to contain hot spots, 12 to 16 of the samples will be 

selected for analysis of radiological risk-driving COCs other than uranium and thorium (e-g., radium), 

and 8 to 12 samples will be analyzed for all other CU-specific COCs. In Group 2 CUs there are no 

known and/or suspected hot spots (Le., no radiological risk drivers); therefore, 8 to 12 samples will be 

selected for analysis of all remaining CU-specific COCs. Appendix G provides additional justification 

for the range of 8 to 16 analyses per CU. The justification is based on results obtained from 

conducting statistical tests with data representative of expected sitewide residual COC conditions, with 

a 20 percent increase in the statistical result to account for possible problems associated with sample 

preparation and analysis. 
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3.4.2.1 Soil S- 
Sampling locations in Group 1 and Group 2 CUs will be determined randomly, and a sampling grid 

will be plotted on a map of the CU to examine the random sample pattern. To prevent clumping of the 

sampling locations in one small area of the CU, two criteria must be met before the sampling locations 

are used. The first criterion requires that four points must be located in each quadrant of the CU. The 

second criterion requires that the distance between any two adjacent points will be limited to some 

maximum distance determined by the CU size and shape. If the first randomly generated sampling grid 

fails to meet these criteria it will be discarded and a new one generated. Once a grid that satisfies these 

criteria is generated, the sample locations will be finalized in the field and tied into the global 

positioning system (GPS) or appropriate site survey system. 

3.4.2.2 In-Situ Soil Meas urements for Gamma Emitters 

HPGe measurement is the preferred method of certification for gammaemitting radionuclides because 

of its rapid response time and relatively large field of view. A recent comparability study has 

demonstrated that HPGe measurements meet ASL B and ASL D requirements for total uranium and 

thorium-232. Currently, radium-226 measurements do not meet these requirements, but ongoing 

research is focusing on method modifications that may allow radium-226 measurement to meet ASL B 

and ASL D criteria. HPGe measurements will be used to certify radium-226 activity when the results 

can be demonstrated to meet the data quality objectives. This capability will be documented in a 

a 

follow-up submittal to the USEPA and OEPA. 

A tripod-mounted HPGe gamma spectrometry system will be used at the FEMP to make stationary 

measurements to certify the soil concentration of total uranium and activity of thorh.un-232 in each CU, 
unless operational constraints limit its depl~yrnent.~ In the event HPGe measurements cannot be 

performed, certification for uranium and thorium-232 will be demonstrated using the discrete sampling 

method described below. 

Deployment may be limited by physical constraints. such as uneven terrain. or because of interference from nearby gamma 4 

sources (e.g., Operable Unit 4 silos). a 
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For both Group 1 and Group 2 CUs, HPGe measurements will be made at all sampling locations 

defined in the CU. The certification measurements for uranium and thorium will be made by placing 

the instrument 1 meter above the surface to yield a field of view of approximately 10 meters in 

diameter (78.5 m’). As ongoing work with the in-situ HPGe measurement of radium-226 is completed, 

an addendum will be developed and provided to EPA for review and approval to incorporate HPGe 

&lysis of radium-226 into the certification process. 

Two QA/QC samples will be selected at random from the soil samples collected as part of the 

concurrent soil sampling program (Secti0.n 3.4.2.3) and will be submitted for laboratory analysis of the 

gamma emitters certified with HPGe. The results of these two samples will not be used directly in the 

certification process but will be designated as HPGe QA/QC samples, as suggested by DOE’S 

Environmental Measurements Laboratory (DOE 19970. 

3.4.2.3 Soil S a m p b  and Laboratorv Analvsis 

For regularly shaped certification units 16 certification sample locations will be laid out within the CU 

(i.e., four sample locations per CU quadrant). Sampling locations in Group 1 and Group 2 certification 

units will be determined using a random start, fuced grid pattern. An initial location is randomly 

selected in the certification unit using two random numbers, one for the north-south coordinates and 

one for the east-west coordinates. A square sampling grid is then set up using that point as the initial 

reference point. The grid will be laid down on 62.5 foot centers for the Group 1 (250 ft by 250 ft) 
CUs and on 125 foot centers for the Group 2 (500 ft by 500 ft) CUs. This sampling design places 

sample locations in 16 evenly divided sub-areas of the CU. The sample locations will be tied into the 

GPS or appropriate site survey system. Figure G-2 presents an example of a random start sampling 

grid. 

For irregularly shaped certification units, sampling locations will be determined randomly, and a 

sampling grid will be plotted on a map of the CU to examine the random sample pattern. To prevent 

clumping of the sampling locations in one small area of the CU, two criteria must be met before the 

sampling locations are used. The first criterion requires that four points must be located in each 

quadrant of the CU. The second criterion requires that the distance between any two adjacent points 
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will be limited to some maximum distance determined by the CU size and shape. If the first randomly 

generated sampling grid fails to meet these criteria it will be discarded and a new one generated. Once 

a grid that satisfies these criteria is generated, the sample locations will be finalized in the field and tied 

into the global positioning system (GPS) or appropriate site survey system. 

For Group 1 CUs (Figure 3-7), 12 to 16 samples will be selected from the 16 collected samples and 

will be submitted to a laboratory for analysis of radium-226 and radium-228. Two of the submitted 

samples will also serve as QA/QC samples for uranium and thorium measurements carried out with the 

HPGe instrument. The two QNQC samples will undergo laboratory analysis by gamma spectrometry 

for uranium and thorium isotopes in addition to the radium analysis. When radium analysis by HPGe is 

brought on line, the 12 to 16 samples will be reduced to two QA/QC samples that will be analyzed for 

uranium, thorium, and radium isotopes. For all secondary, CU-specific COCs, 8 to 12 samples will be 

selected randomly from the 16 collected samples and will be submitted to a laboratory for the 

appropriate analysis. The remaining samples will be archived until the holding times have been 

exceeded for their CU-specific COCs, or until the unit is certified as released. 

For Group 2 CUs (Figure 3-7), 8 to 12 samples will be selected randomly from the 16 collected 
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Uranium and thorium isotopes will be characterized by HPGe measurements. However, two of the 
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submitted samples will also be used as QNQC samples and will undergo laboratory halysis by gamma 

spectrometry for uranium and thorium isotopes. When radium analysis by HPGe is brought on line, 

the submitted QA/QC samples will also be analyzed for radium isotopes. The remaining samples will 

be archived until the holding times have been exceeded for their COCs, or until the unit is certified as 
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Samples collected from the CUs and submitted for laboratory analysis will meet the quality assurance 26 

requirements listed in the SEP QAPP (Appendix E). All analytical results will be verified and validated 

according to the SEP QAPP prior to conducting statistical tests for certification purposes. 

27 

28 

29 

FER\OUS\SEP\SEC03UuIy 11.1597 10:45 am 3-27 



FEMP-OSSEP DRAFT 
July 14, 1997 

3.4.3 Stat istical 

A statistical analysis will be conducted with the validated analytical data to determine the distribution of 

the data set (e.g., normal or lognormal) and to establish whether the CU passes the certification criteria 

(Section 3.4.4) at the specified confidence level. If the data set, or a log transformation of the data set, 

exhibits a normal distribution, the Student's t-Test will be used to establish the pass or fail decision for 

the CU. A distribution that is not normal will result in using a nonparametric approach to determine 

the pass or fail decision for the CU. Appendix G provides a detailed discussion of the proposed 

statistical analysis. 

Regardless of the distribution and test used, the Type I error probability (a) will be set at 0.05 for 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

primary COCs and 0.1 for secondary COCs. This states that there is less than a 5 percent chance that 

the CU will pass certification for primary COCs when it should have failed; the chance increases to less 

11 

12 

than 10 percent for secondary COCs. Details on the statistical approach and proposed tests are 

provided in Appendix G. 

3.4.4 Criteria for Attainment o f Certifi cation 

A statistical analysis will be performed on the validated analytical results obtained from the certification 

samples to establish whether the CU passes the certification criteria at the specified confidence level. 

Two criteria must be met for the CU to be certified as passing. The first criterion is that each individual 

sample within a CU must show each of the three primary radiological COCs discussed in Section 2.2.3 

to be below a value of three times its FRL. If the data distribution is normal or lognormal, the second 

criterion compares the 95 percent UCL of the mean of each primary COC to its FRL and the 90 
percent UCL of each secondary COC to its FFU to make a pasdfail decision. When the UCL of the 

mean (normal or lognormal distribution) of each COC is less than its FRL, the CU is certified as 

13 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

passing the second criterion. If the data distribution is not normal or lognormal, the appropriate 25 

nonparametric approach (Appendix G) will be used to evaluate the second criterion. Both criteria must 

be met for the CU to be certified. Appendix G provides additional details on the statistical analysis and 

26 

27 

tests applied to certification. 28 
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3.4.5 fiocedures for N o n a w t  S c e w  I 

Both certification criteria defined in Section 3.4.4 must be met for a CU to pass certification. In the 

event a CU fails certification, one of three conditions must be evaluated: 1) high variability in the data 

set; 2) localized contamination; or 3) widespread contamination. 

2 

3 

4 

5 

Condition 1, high variability in the data set, requires that another decision be made (Figure 3-8). If 6 

the high variability results from a single sample, the decision may be made to rerun the sample to check 7 

for laboratory inconsistency. Alternatively, if the confidence in the laboratory results is high, the high 

variability resulting from a single sample may indicate localized contamination (Condition 2). For high 

variability resulting from a wide range in CU-specific COC concentrations, widespread contamination 

8 

9 

10 

may be indicated (Condition 3). 

Condition 2, localized contamination, requires checking the size of the CU and repartitioning the 

Group 2 CU ( 5 0 0 4  by 5 0 0 4 )  into four Group 1 CUs ( 2 5 0 4  by 2 5 0 4 )  to evaluate each Group 1 CU 

independently (Figure 3-8). If the Group 1 CUs are likely to fail certification, they are reexcavated, 

and sampling and analysis is repeated. Group 1 CUs that are likely to pass certification simply by the 

analysis of archived samples without additional excavation are moved directly to analysis of archived 

samples. For a Group 1 CU, a decision will be made to reexcavate the entire CU or isolated hot spots, 

as needed, and to subject the CU to another round of sampling and analysis. In any case, a Group 1 

CU is the minimum CU size. 

Condition 3, widespread contamination, results in further excavation, possible CU repartitioning (i.e., 

from Group 2 to Group l), and subjecting the CU to another round of sampling and analysis 

(Figure 3-8). 

I1 

12 

13 

I4 

I5 

16 

I7 

18 

19 

W 

21 

22 

23 

24 

. u  

When the CU fails certification under Conditions 1 or 2, archived samples may be analyzed. 

samples may be used to supplement the original submission to the lab for two reasons. First, if 

Archived 26 

27 

transportation, holding times, and/or events at the laboratory invalidate the sample, the archived sample 28 

from the relevant CU quadrant can be sent as a replacement. Second, if the statistical analysis of the a 29 
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data indicates the mean of the COC concentration is below its FRL, but the UCL of the mean is above 

the FRL, then the option to analyze the available archived samples will be exercised to better estimate 

the average contaminant levels within the CU. In the case of a Group 2 CU, archived samples exist for 

all CU-specific COCs, whereas a Group 1 CU may have archived samples for only secondary CU- 

specific COCs. In all cases, the holding times of archived samples must be assessed prior to analysis to 

determine whether they will meet quality assurance protocols. 

3.4.6 Certification- 

Certification Reports (Section 7.3) will be used to demonstrate progression of the remedial action, 

although the report is not required in accordance with EPA guidance or the Amended Consent 

Agreement (EPA 1991). The intent behind submitting a Certification Report for each phase of a 

remediation area is to receive acknowledgment that the pertinent operable unit remedial actions were 

achieved. This report will allow the natural resource restoration to proceed as rapidly as possible. 

Upon completion of all certification activities within a remediation area, a formal certification report 

will be issued for the entire remediation area. Interim grading activities will commence after EPA 

approval of the certification report. 

An area-specific Certification Report will be prepared for each of the nine remediation areas discussed 

in Section 1 .O. This report is the final area-specific remediation deliverable. The primary objectives of 

the report are to 1) document the remedial actions that occurred; 2) describe the certification process; 

3) present all data supporting the certification that area-specific COCs do not exceed FRLs specified in 

the relevant RODS; 4) demonstrate that RCRA and Ohio hazardous waste closure regulations have been 

met for HWMUs and/or USTs; 5) Summarize data necessary to demonstrate WAC attainment; and 6) 
describe access controls implemented to prevent recontamination. Section 7.3 presents additional 

information on the content and preparation of Certification Reports. 

3.5 POST-REMEDIATION ACTION 

Once excavation at the FEMP is complete and the results of the certification activities have been 

documented, the area will be developed into the final land use specified by the NRFW (Section 1.3.3). 

For many areas, this can be done immediately after certification. However, for some areas, final 
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development must wait until other remediation projects at the site are complete. Therefore, post- 

remedial activities can be divided into two categories: 1) interim actions taken to maintain the area and 

2) actions taken to develop the area into its final land use. A general discussion follows with details 

provided in Appendix F.7. 

3.5.1 Interim Actiou 

Interim actions are taken to stabilize the unit after certification, to prevent recontamination, and to 

maintain it until the unit can be developed into its final land use. A complete discussion of interim 

actions is provided in Appendix F.7. 

3.5.1 .1 Access Controls 
Physical hazards from traffic and construction work will exist during interim actions. In addition, the 

certification unit will have to be secured from trespass. For these reasons, the certification unit will be 

treated as a Category II controlled area (Appendix F.2) during the interim between certification and 

conversion to final land use. For such an area, access is restricted to authorized personnel, and no 

personnel or material monitoring is required to exit the area. A certification unit’s access controls will 

be maintained at the same level as surrounding certification units until the entire area has been 

converted to its final land use. 

. .  . 3.5.1.2 Surface S t a w  

Interim grading activities will be performed after each certification unit is certified. Interim grading 

will be performed to flatten slopes (for stability), control water drainage, and begin the process of 

grading the certification unit in accordance with the restoration concept. Where possible, the 

certification unit will be graded to the f d  grade level according to the sitewide restoration strategy. If 
final development is delayed, efforts will be made to stabilize the surface soils of the unit. For 

example, temporary ground cover may be planted to hold the soil in place until the fmal grading and 

development begins. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

1 
12 

13 

14 

IS 

16 

17 

18 

19 

20 

ZI 

22 

23 

24 

25 

26 

n 

2.3 

FER\OUs\sEp\sECO3Wuly I I. 1997 1035 am 3-3 1 



FEMP-OSSEP DRAFT 
July 14. 1997 

. .  3.5.1.3 Monltonng 

Interim monitoring of a certified unit will be limited to venfying that contamination for unremediated 

areas is not spreading back to the certified unit through uncontrolled run-off. Section 5.2 discusses the 

monitoring that will be implemented to demonstrate the needed control. 

3.5.1.4 Pun-off Control 

Run-off controls will be implemented as described in Appendix F.2. Regular inspections of the 

certification unit will be made to verify that it is properly drained and that run-off does not adversely 

affect surrounding areas and stream quality. If it is determined that either of these conditions is not the 

case, remedial action will be taken to correct the drainage problem. 

3.5.2 

The current commitment for final land use is an undeveloped park. Deep excavations will be allowed 

to develop into ponds and will be backfilled only to the extent necessary to hold water or provide 

adequate surface drainage. Vegetation will be established on barren excavation surfaces. Further 

details are provided in Section 1.3.3. 

Final Land Use De veloDmen1 

3.5.2.1 Final Grad ing 

Final grading will include construction of drainage features, placement of topsoil, and other steps 

necessary to properly grade the area. This may include bringing in additional soil from other areas to 

restore the site (Appendix F.7). 

3.5.2.2 Access Controls 

During the final phase of site restoration, physical hazards from traffic and construction work will 

exist. For this reason, the entire remediation area unit will be treated as a Category II controlled area 

(Appendix F.2) until the unit is released to its final land use. Consequently, access is restricted to 

authorized personnel, and no personnel or material monitoring is required to exit the area. 
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3.5.3 Final Land Use 

The NRRP will dictate the final land use and future habitats for the remediation area. Specific design 

criteria for the design and development of these habitats will be identified in relevant IRDPs. After 

final grading is complete, vegetation will be established for the specific habitat desired using seeding, 

tree planting, and other methods as appropriate for the habitat. The following general guidelines were 

developed for wetlands, open water areas, woodlands, riparian, and grasslands. These habitats have 

been identified as the feasible natural environments at the FEMP. 

3.5.3.1 Wetlands 

Wetlands require very specific environmental conditions that are affected by saturation, slopes, water 

depth, and other mitigating factors. Gradual shoreline slopes of 6:l or flatter to a depth of 1 to 3 feet 

will encourage plant species diversity and feeding areas. Poorly drained soil types are essential to 

supply an impexmeable substrate for holding water. For a wetland to be functional, it must have 

adequate amounts of water during appropriate times of the year. Subsurface tile drains must be broken 

or removed if they are identified in a proposed wetlands location. 

3.5.3.2 Open Water Areas 

Open water areas require slopes of 3: 1 or higher to a depth of 8 to 20 feet. Soils containing textured 

and silty clays are most desirable. 

3.5.3.3 woodla& 
A woodlands habitat can be located in any area on the FEMP that is well drained. 

3.5.3.4 marian  Areas 
Soil conditions that would support a riparian habitat would have to be located along a linear, 

topographically low area that receives surface water run-off from the surrounding area. Paddys Run 
currently supports the only naturally occurring riparian environment at the F E W .  
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3.5.3.5 Grasslands 
Grassland habitat would require poorly drained soil conditions and could be located in a wide range of 

areas on the FEMP property. 

d Inspection 3.5.4 Post-RemedlationPos t-Closure Care an 
Postclosure maintenance of remediation areas (other than the footprint of the OSDF) will be addressed 

within the NRRP as part of the site's restoration activities. Post-closure ma,intenance of the OSDF is 

specifically addressed within the "Post-Closure Care and Inspection Plan, On-Site Disposal Facility 

. .  

(DOE 1997b)." 9 

IO 

3.6 CORDKEEPING AN D DATA MA NAGEMENT ' I1 

Management of existing and newly generated information is essential to economically completing a I2 

successful remediation of the FEMP. This information will be used by remediation projects for a 13 

a variety of applications and consequently must be available sitewide, retrievable in diverse formats, and 

require minimal turn-around time to access. IS 

I6 

The guidelines provided in this section are intended to promote consistent recordkeeping and data 

management associated with all excavation activities. The electronic integrated information 

management system (IIMS) described below will facilitate data records management and reporting, 

I7 

18 

19 

including compliance-based recordkeeping and reporting requirements. Information management 

objectives identified in Section 3.6.1 must be met throughout remediation. These objectives will ensure 

the integrity of the data used for completion of remediation under the SCEP. 

3.6.1 Information -ent Obiecti ves a 

Information management and retrieval systems at the FEMP function as a central data repository that 

20 

21 

22 

23 

. .  

25 

can be used in all facets of the remediation. So that this information can be readily available to all 26 

potential users, a uniform system of recordkeeping and data management has been adopted. The 27 

primary information management objective of the SEP is to ensure that the people planning, 28 

performing, surveying, and documenting remediation will have access to this centralized repository of 

data about the site in a timely and efficient manner. 

FER\OUs\sEPSEcO3UuIy 11.1997 1045  m 3-34 



.c 9 2 5  
J - -  

FEMP-OSSEP DRAFT 
July 14, 1997 

Table 3-1 summarizes the types of analytical data that will be generated by following the general 

remediation process outlined in Sections 3.1 through 3.4. Other excavation data needs can be grouped 

into four major types: 

1 .  Planning data 
2. 
3. 
4. documentation of cleanup. 

Excavation control, status, and general management infomiation 
material control and handling data 

To meet these needs, the information management system employed will: 

0 Maintain a central repository for geological, topographical, engineering, and analytical data 
from all available sources in a format that promotes multiple uses 

0 

Receive and store new data and relate it to existing data 

Provide current information simultaneously to all ongoing excavation projects at the FEMP 

Allow tracking of the handling and final deposition of excavated materials 

0 Comply with recordkeeping requirements that safeguard the data used to demonstrate 
certification and remedial action completion 

As remediation progresses, additional needs will be assessed and methodologies refined accordingly. 

3.6.2 u a t e d  Information Managem ent Svstem 

Bulk waste stream information for the FEMP will be managed in the IIMS database. Relationships 

between IIMS and other site databases are depicted on Figure 3-9. The IIMS is designed to 

accommodate fast-track, bulk waste stream characterization, OSDF WAC attainment demonstration, 

and OSDF manifesting by using site characterization data. The system interfaces with the Sitewide 

Environmental Database (SED) through a grid system to retain connections to RI/FS, historical, and 

newly generated data when excavated material is moved from the source location. The system also 

interfaces with the Sitewide Waste Information Forecasting and Tracking System (SWIFTS) to allow 

electronic transfer of bulk waste inventory to the container management system, when containerization 

is required. 
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3.6.3 Operational Documem I 

Operational documents for the FEMP will be generated during remediation activities. Such documents 

include construction drawings, field logs, analytical data, manifests, and specialized waste handling 

2 

3 

documents. Figure 3-10 summarizes these documents as the communication links between the 

functional organizations of the SCEP. Management of each category of documents is presented in the 

4 

5 

following subsection. QA controls for these documents are discussed in the QAPP (Section E). 6 

7 

3.6.3.1 ConstructionDra wirgs and Associated Field Lop 8 

Construction drawings and associated field logs will be maintained by Engineering Document Control. 

These items will be used on an evolving basis in the GIS and, at site closeout, will reflect final-as-built 

9 

IO 

drawings. I1 

3.6.3.2 Analytical Data and .Assoc iated Field Lops 

Analytical data will be entered into the SED as it is generated. Hard-copy analytical reports and field 

scadmeasurement print-out records, as well as associated field logs, will be maintained in active 

project files until completion of each phase of field work. At that time, these items will be turned over 

to Engineering Document Control. The required format and content of the field logs will be specified 

in the IRDP and Certification Design Letter. 

3.6.3.3 Miscellaneous Field Logs 
Other types of field logs will be maintained in active project files until completion of each phase of 

field work. At that time, they will be turned over to Engineering Document Control. 

13 
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ZI 
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23 

3.6.3.4 W e s t - T y p e  Documem ZQ 

The majority of on-site manifesting is expected to be performed electronically. The repository for 

associated hard copies or field logs generated prior to OSDF disposition will be maintained by the 

responsible IIMS party. Any hard-copy manifests for transport to the OSDF will be maintained by the 

2.5 

transactions that reflect on-site transport of impacted materials is the SWIFTS/IIMS component. Any 24 

n 

28 

construction subcontractor. Upon completion of all anticipated transactions, all manifest-related 

documents will be turned over to Engineering Document Control. 
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Waste Handling Doc- 3.6.3.5 m l i z e d  

Documents associated with waste streams requiring special handing will be maintained by Waste 

Disposition Support Services (WDSS). Information specific to RCRA hazardous waste will be 

. .  

maintained in the site Operating Record. Key information from these documents will be stored 

electronically in SWIFTS. 5 

4 

6 

3.6.4 Field Documentation and Data Man aeemen - t Activities 

Records and data will be generated in various fonns based on the nature of the technical task, as 

previously discussed in this section. Field data will be collected using GPS, field logs, sampling 

programs, as-built construction drawings, and a tracking system. In addition to becoming part of the 

operation documents produced during the course of excavation planning and implementation, this 

information will be used to prepare the deliverable documents described in Section 7.0. Appendix E 

I O  

II 

12 

provides additional information on QA protocols related to data management activities. 13 

3.6.4.1 Tracking Svstem for Waste Stream C ateeories 

14 

15 

Field information for input to IIMS will be collected on field transfer logs (FTLs), with information 

subsequently entered to IIMS. Key data elements that are recorded on the field transfer logs are listed I? 

below: 18 

16 

19 

0 Project number and name 
0 

0 

0 Estimated volume of material 
0 

0 Generation date 
0 Signature. 

Source Material Tracking Location (MTL) 
Interim or final disposition MTL 

Material matrix (interim movements) or profile number (final disposition movements) 

Figure 3-1 1 shows the FTLs which will be generated between material destinations and organizational 

hand-off points. 

MTLs are defined electronically in the IIMS using the grid system. Prior to project start-up, SED data 

are reviewed and contiguous areas with like data are identified as unique MTLs. Each MTL comprises 
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an "in situ" waste stream. MTLs are identified on project drawings and in the field. When a field 

tracking log is entered into the IIMS, SED data for the specified MTL are tied to excavated soil 

volumes that have been moved to either an interim @re-remediation area, stockpile, or container) or 

final (OSDF disposal) location. IIMS maintains transaction histories to provide cumulative analytical 

data for soil that is moved more than one time. The main types of MTLs include WAC attainment 

I 

2 

3 

4 

S 

areas (Le., controlled areas for storing above-WAC material) and stockpiles. 6 

7 

The following profiles are assigned to each of the five primary waste streams designated for OSDF 

disposal: 

Profile # 9 1 ,OOO 

Profile # 92,000 

Profile # 93,000 OSDF Category 3 Debris for individual placement 

Profile # 94,000 

Profile # 95,000 OSDF Category 5 Case-by-case approval 

OSDF Category 1 

OSDF Category 2 

Soil and soil-like material 

Debris for en masse placement 

OSDF Category 4 High organic content (humus and vegetation) 

Numeric extensions (e.g., 91,001 ... 95,999) are used to facilitate further delineation of waste streams 

on an as-needed basis. The numeric extension profiles include information in common with field 

tracking logs to facilitate electronic information retrieval, as well as supplementary information such as 

material descriptions and data group identifiers @GI) for newly generated data. 

8 

9 

I2 

13 

16 

I7 

18 

I9 

20 

21 

All wastes manifested to the OSDF will be covered under a waste stream profile. OSDF manifests are 22 

prepared in IIMS by accessing information entered from the tracking logs and profiles. The manifest 

number facilitates retrieval of electronic characterization information from IIMS, if required, to support 

23 

24 

a determination of "meets WAC." Information recorded on the hard-copy manifest will comply with 25 

requirements of the OSDF Impacted Materials Placement Plan (DOE 1996b). 26 

27 

As presented in Section 3.2, based upon RI/FS and pre-excavation characterization data, an IRDP will 28 

be prepared. In addition to identifying the area-specific COCs, the IRDP will identify the excavation 

boundaries by soil category and the soil segregation requirements. For example, if the area to be 
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excavated contained some soil which exceeded the OSDF WAC for uranium and another portion of soil 

which exceeds the FRL for uranium, the two soil categories would be 1) above-WAC soil and 2) 

above-FRL soil. The IRDP would identify the excavation boundaries for each of these two soil 

categories and identify that the two soil categories must be segregated during excavation. 

Tracking of soil from excavation to its ultimate on-site destination will be accomplished using the 

FEMP Integrated Information Tracking System (IIMS). In brief, unique Material Profiles will be 

established int he IIMS for each soil category to be excavated from an established remediation area. 

Also, MTLs will be established in the IIMS for each category of soil. The FTLs will be used to control 

and document soil transfers from one MTL to the next until the soil reaches its ultimate on-site 

destination. 

The FTL, which will be completed at the excavation site or at the point of origin MTL (if the soil is 

being transferred from a temporary stockpile), will identify the material profile, the approximate soil 

volume, the source MTL and the destination MTL. One copy of the FTL will be maintained at the 

source MTL. A second copy of the FTL will accompany the soil transfer to the destination MTL. At 

the end of each day, FI'Ls from each MTL will be delivered to the Waste Acceptance Operations 

Project group (WAOP). The source and destination FTLs for each soil transfer will be matched and 

the data entered into the IIMS. In this manner, the IIMS will be used to monitor the status of soil 

excavation, maintain an approximate soil inventory at each MTL and track soil by Material Profile 

from its origin to its ultimate on-site destination. 

3.6.4.2 Othe rF ield DaQ 

Other field data will include information on sample collection, attainment of excavation design, maps, 

and surveys in either electronic or hard-copy format. Field-generated analytical data will include pre- 

certification, certification, and WAC attainment; additional analyses may be generated in conjunction 

with special material activities described in Appendix F. Anticipated field instruments include, but are 

not limited to, the RTRAK and the HPGe. Field activity documentation requirements of the SCQ will 

be met. Field logs will be submitted daily to the Project Manager with approval signatures from the 
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Construction Manager, the Project Manager, and Subcontractor. As-built drawings will be completed 

in accordance with Engineering Procedure ED-12-6002, "Engineering Processing of As-Built 

Drawings. " 

. . .  3.6.4.3 &m~ val Act ion 17 Applicabw 

Documentation and data management methods provided for excavated materials under the Removal 

Action 17 Work Plan are superseded upon agency approval of this SEP. This includes, but is not 

limited to, soil and at-helow-grade structures. The primary remaining application of Remedial 

Action 17 methods is for above-grade structures, as addressed in the Operable Unit 3 Integrated 

Remedial DesignRemedial Action Work Plan (DOE 1996h). 
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TABLE 3-1 

SUMMARY OF SAMPLING TASKS AND ANALYTES 
~~ ~ 

Stage Drivers Analytes' 

Pre-Design Investigation Extent of excavation for: Area-specific COCs, 
technetium-99, RCRA technetium-99, and TCLP 
characteristic waste, above 
WAC, and above FRL 

Excavation 

Pre-Certification 

Certification 

Non-technetium-99 WAC Area specific gamma-emitting 
attainment radionuclides and organic 

CU delineation, FRL 
attainment, and hot-spot radionuclides 
screening 

FRL attainment, HWMU 
closure, and UST closure 

vapor 

Area specific gamma-emitting 

Area specific COCs, HWMU 
and UST COCs 

Note: a See Table 2-1 1 for the applicable analytical methods. a 



Pre-Design 
Investigation 

I 

(Section 3.1, 
Figures 3-2 and 33)  

I 

I 

Area-S pecific 
Approaches n (Section 4.0) 

I I 
I 
I 
I 
I 
I 
I '  
I 
I 
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4.0 LOCATIONSPECIFIC EXCAVATION APPROACHES I 

Because of the wide range of physical conditions at the FEMP, location-specific conceptual excavation 

approaches are needed to efficiently meet the various remediation challenges described in Sections 2.0 

Section 3.0 (Figure 3-1). Soil excavation conducted in impacted areas surrounding the FEMP will be 

2 

3 

and 3.0. These conceptual area-specific approaches will incorporate the general guidelines discussed in 4 

5 

relatively simple when compared to the logistics of soil excavation in the Former Production Area. 6 

Perimeter areas of the Fernald Environmental Management Project (FEMP) may have localized surface 7 

contamination that can be removed using shallow excavation procedures. However, within the Former 8 

Production Area, deep excavations of soil must be coordinated with decontamination and 

dismantlement (D&D) activities, removal of at- and below-grade structures, (e.g. , building foundations 

and pipelines), and removal and closure of hazardous waste management units ( M U S ) ,  underground 

storage tanks (USTs), and non-homogenous stockpiles. This section will present and discuss six 

location-specific soil excavation approaches to deal with the diverse nature of the soil remediation 

scenarios. 

The six location-specific excavation approaches that will be discussed are: A) shallow excavation of 

impacted on-property area outside the Former Production Area and other waste storage/management 

areas; B) Excavation in waste storage/management areas outside the Former Production Area; 

9 

10 

I I  

12 

13 

14 

15 

16 

17 

C) Excavation of existing stockpiles in the Former Production Area; D) Excavation following D&D in 18 

the Former Production Area and Sewage Treatment Plant; E) Off-property and nonimpacted on- 

property area certification; and F) Non-high density polyethylene (HDPE) pipeline excavation outside 

the Former Production Area. Major differences among the six approaches include: extent of the pre- 

19 

20 

21 

design investigation, excavation sequence, excavation control monitoring, perched groundwater 

controls, and WAC attainment requirements. Table 4-1 summarizes the six location-specific 

22 

23 

approaches to eight sitewide remediation areas and one off-site area. 24 

The eight sitewide remediation areas are numbered 1 through 8, with Remediation Area 4 divided into 

4A and 4B. Remediation Area 1 also contains the Sewage Treatment Plant (STP), Remediation Area 3 

25 

26 
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also includes the Fire Training Facility (FTF) and Lime Sludge Ponds (UP), and Remediation Area 6 

also contains the Solid Waste Landfill (SWL). Figure 4-1 shows the location of the eight sitewide 

remediation areas and their proposed division into subareas that correspond to the various excavation 

approaches (Le., A, B, C, etc). Table 4-2 summarizes the proposed excavation approaches in each 

remediation area. For example, Remediation Area 5 is in the Former Production Area and contains an 

existing soil stockpile; therefore, Excavation Approaches C and D apply to Remediation Area 5 .  This 
example is important to keep in mind because remediation will be implemented within a remediation 

area or subarea rather than within a single excavation-approach area (i.e., remediation of all areas 

designated as Excavation Approach A will not take place simultaneously). The Sitewide Sequencing 

Plan for remediation areas is provided in Appendix B. 

As shown on Figure 3-1, the general remediation process presented in Section 3.0 is followed in each 

of the location-specific excavation approaches, with individual variances noted in the subsections 

below. Principal steps in each excavation approach are 1) predesign investigation and remedial 

design; 2) soil excavation and segregation; 3) pre-certification activities; 4) certification and preparation 

of certification report; and 5 )  Interim grading and restoration. Within each remediation step, distinct 

tasks are performed that are specific to each excavation approach. These tasks are tied to each 

excavation approach in Table 4-3 to provide a cross-comparison among the area-specific approaches. 

For example, 11 tasks comprise Remediation Step 1 ,4  of which are common to all excavation 

approaches. 

The remainder of Section 4.0 covers each of the six location-specific excavation approaches and 

provides a detailed discussion comparing the similarities and differences of the approaches (Table 4-3) 

in each remediation area. Each excavation approach is discussed with respect to the rationale for its 

approach, a general description of the approach, special considerations for implementing the approach, 

and the implementation details of the tasks. Area-specific IRDPs (Section 7.1) will reflect the 

conceptual approaches described in this section. 
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4.1 UCAVATION-OAa A - SHALL0 W EXCA VATION OF IMPACTED 0 N- . i 

RMER PRODUCTION AREA AND OTHER WASTF 

Excavation Approach A is designed to handle shallow soil excavation that takes place in impacted areas 

2 

3 

4 

(Le., hot spots potentially present) which surround the Former Production Area. The nature and extent 5 

of COCs in areas proposed for Excavation Approach A is generally limited to a few COCs in localized 6 

areas of contamination restricted to the top few feet of soil. Most of the excavation area within the 

boundary of the FEMP is expected to follow Excavation Approach A. 

Excavation Approach A will be applied to Remediation Areas 1, 2, 6, and 7 (Tables 4-1 and 4-2; 

Figures 4-1 and 4-3). Remediation Areas 1 and 2 encompass most of the perimeter of the FEMP, 

where impacted soil has been documented through the collection of RUFS characterization data. In 

Remediation Areas 6 and 7, Excavation Approach A will be applied to the areas between waste storage 

units and the Former Production Area. The list of potential area-specific COCs for these remediation 

areas is provided in Table 2-9. 

. .  4.1.1 Gen era1 Desc- 

Excavation Approach A follows the general soil remediation process discussed in Section 3.0, as 
illustrated on Figures 3-1 through 3-8. The soil remediation process will begin with a predesign 

investigation to estimate the extent of the excavation, identify as COCs, and perform pre-excavation 

surveys and sampling activities. Radiological survey results and laboratory analytical data will be 

forwarded to the remedial design to delineate the extent of soil excavation for technetium-99, RCRA 

characteristic waste (within the seven areas shown on Figure 1-5), above-WAC, and above-FRL areas. 

This information will be incorporated into an IRDP and submitted to the OEPA and USEPA for 

approval. After the IRDP has been approved, soil excavation will begin and materials delineated as 

7 

8 

9 

10 

I I  

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

technetium-99, RCRA characteristic waste, and above WAC will be segregated for treatment, if 7.6 

required, and disposal. 27 

28 

Upon completion of all excavation types, a pre-certification survey and/or sampling activities will 29 

commence, and the CU boundaries will be delineated to subdivide the remediated area for final 30 
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certification. This information will be given to the OEPA and USEPA as a Certification Design Letter 

to establish the boundaries of the CUs, the list of CU-specific COCs requiring certification sampling, 

and the certification sampling approach. Certification sampling h d  analysis will follow and the results 

will be evaluated against the certification criteria to demonstrate that the CU can be released. Sampling 

locations, analytical results, statistical methods, and certification criteria used to pass the CUs in the 

remediated area will be summarized in the Certification Report. Following approval of the 

Certification Report by the OEPA and USEPA, interim or final grading and restoration activities will 

take place. 

4.1.2 SDecial Considerations 

Special considerations for implementing Excavation Approach A are summarized under the following 

discussions of the nature and extent of contamination, radiological scanning and field measurements, 

and attainment of WAC. 

Nature and Extent of Contam ination 

Excavation Approach A will be implemented in Remediation Area 1 (Figure 4-1) in areas that have not 

been remediated under the Area 1, Phase I project. Soil in Remediation Area 1 has been adversely 

affected, primarily by air deposition of uranium particles. This mode of deposition results in a 

relatively homogenous distribution of material over the land surface, and shallow excavations are 

expected to remove the contamination. Exceptions to this approach may be encountered in 

Remediation Area 1 along-the north central boundary of the FEMP, where topographic data indicate a 

thicknesses of fill in excess of 20 feet. RI/FS data collected on surface soil samples indicate the top 

6 inches of the fill are not contaminated. However, if excavation activities are conducted in this 

portion of Remediation Area 1, additional radiological scans will be conducted on exposed excavation 

surfaces to assess the presence or absence of primary radiological COCs in the fill material. 

In Remediation Area 2, Phase Il operations will use Excavation Approach A to remove identified 

surficial contamination. The Phase 11 operations will be implemented after Phase I work has removed 

the Flyash Piles and associated debris (Excavation Approach B, Section 4.2). In a similar fashion, 

Excavation Approach A will be applied to Remediation Areas 6 and 7 after excavation of their 
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respective waste storage units is complete (Section 4.2). Local excavation sequencing will be 

developed in the IRDP to minimiie the potential of recontamination and/or cross-contamination of 

remediated or nonimpacted areas. 

Padioloeical - Scannu and Field Measurem e m  

Much of the area designated for remediation under Excavation Approach A is open field terrain that is 
amenable to radiological scanning (100 percent coverage, if possible) using the RTR4.K equipment 

(Le., four large-volume NaI detectors mounted on a boom pulled by a tractor). However, the northeast 

comer of Remediation Area 1 contains a stand of conifers that prevents use of the RTRAK for 

radiological scans. Therefore, in the forested portion of Remediation Area 1 and other locations that 

preclude the use of the RTRAK, radiological surveys will be conducted with a single, large-volume NaI 

detector mounted on a tri-wheel stroller that is pushed by personnel conducting the traverses (a.k.a. the 

BTRAK). Additional details on these instruments are provided in Section 2.4 and Appendix H. - -  

The time required to remediate areas designated 'is Excavation Approach A will be dependent on the 

number and types of COCs detected within the remediation areas and the type of radiological scanning 

equipment that can access the terrain. In Remediation Areas 2, 6, and 7, the presence of metal and 

organic COCs in waste storage areas dictates that volatile organic compound (VOC) monitoring and 

additional sampling and analysis may be required during the implementation of Excavation Approach 

A. These activities will be conducted independent of radiological scanning, resulting in an increase in 

the time required to excavate the soil. Additionally, radiological scanning of a unit soil area is likely to 

take longer in Remediation Areas 6 and 7 because access problems may limit the scanning to the 

BTRAK equipment rather than the RTRAK. 

Attainment of WAC 

To assure that a high level of confidence is achieved in the ability to screen and segregate above-WAC 

material from material that can be placed in the OSDF, several independent methods will be used to 

demonstrate WAC attainment. RI/FS data will be used to focus pre-excavation investigations on areas 

known to contain above-WAC.materials. Above-WAC areas will be delineated for excavation by 

establishing the areal extent using real-time, large-volume NaI detectors. Radiological boundaries 
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established by NaI detectors will be verifia for uranium, thorium, and radium by obtaining field 

measurements of their gamma spectra with the HPGe instrument. WAC boundaries established by the 

primary ASCOCs will be used as a starting point for sampling activities that will establish the extent of 

above-WAC secondary ASCOCs (e.g., technetium-99, metals, etc). Discrete surface and subsurface 

soil samples will be collected to establish the extent of secondary ASCOCs as described in 
Section 3.1.3. The samples will be submitted for laboratory analysis of secondary ASCOCs to 

determine the extent of above-WAC material. All available field and laboratory data will be used to 

support the demonstration of WAC attainment. 

4.1.3 Exca vat ion Details 

Figure 4-2 presents the logic flow for conducting Exca ‘ation Approach A. Each of the 22 tasks 

identified for this type of excavation is discussed in detail or tied to details presented in Sections 3.0 

and 7.0 and/or relevant appendices. A comparison of these tasks with other excavation approaches is 

provided in Table 4-3. 

Task 1 - Pot-1 Exca vation Area De lineation and Data R eview 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I  

12 

i 15 

16 

This task is carried out as discussed in Section 3.1.1. The potential excavation areas have been 17 

defined using RI/FS data collected for uranium and are shown on Figure 4-3. 18 

19 

Task 2 - Select COCs and I dentify Po tential Technetium-99. RCRA. and Abo ve-WAC Areas 

The COC lists for Remediation Areas 1, 2, 6, and 7 are summarized in Table 2-9. These lists are 

derived from RI/FS characterization data and are divided into primary and secondary ASCOCs. 

(Section 2.1.3.2 defines primary and secondary COCs.) 

Technetium-99 has been measured above the FRL in Remediation Area 6 near the eastern boundary 

20 

21 

22 

23 

24 

25 

with Remediation Area 3 (Figure 4-3). 26 

27 

There is a potential RCRA excavation unit (Le., the potential for soil to exhibit the characteristic of 28 

toxicity) in the southern portion of Remediation Area 1 directly southeast of Remediation Area 5 

FER\OUSSEPSEC04Uuly 11,1997 1034 am 



92 5 
FEMP-OSSEP DRAFT 

July 14. 1997 

(Figure 4-3). Soil removed from this potential RCFU excavation unit will be subjected to TCLP tests 

to determine whether treatment is required prior to disposal. 

Based on the RI/FS characterization data for uranium, there are four known areas within the proposed 

Excavation Approach A boundaries with the potential to exceed established WAC levels for uranium 

(Figure 4-3). Above-WAC areas for uranium have been identified along the northern boundary of the 

STP (Remediation Area l), around the northwest perimeter of the inactive flyash pile (Remediation 

Area 2). surrounding the south and east perimeter of the technetium-99 area in Remediation Area 6, 

and along the southern boundary of the FTF in Remediation Area 6. 

Task 3 - -  Pre Excavation Surveys and S- 
Pre-excavation surveys and depth profile sampling (a. k.a. predesign investigation) will be conducted 

using field surveys and laboratory analytical techniques as described in Section 3.1.2. In general, the 

concentrations of uranium, thorium, and radium (i.e., primary constituents in Table 2-9) in surface and 

subsurface soil will drive the excavation. Initially, radionuclide activities will be established using 

R I F S  data, surveys with sodium-iodide (NaI) detectors, and/or by discrete measurements with field 

instruments containing a high-purity germanium (HPGe) crystal. After the extent of radionuclide 

distribution is established with RIFS and survey data, additional discrete soil samples will be taken for 

laboratory analysis, as needed. In the event metal or organic ASCOC concentrations drive the soil 

excavation, field x-ray fluorescence (XRF), photoionization detectors (PID), or laboratory analysis may 

be used to characterize the discrete soil samples. 

To establish the area extent of ASCOCs, RI/FS data will be used to minimize the number of samples 

collected during pre-excavation survey and sampling activities. Survey and sampling activities will be 

carried out by placing a grid with appropriate cell dimensions over the estimated excavation area and 

executing a systematic surface survey and/or sampling protocol. After establishing the area extent of 

excavation, applicable RVFS data will be reviewed to determine the location and number of geoprobe 

borings. Geoprobe borings will be placed on the established perimeter of the excavation and within the 

delineated excavation area to detennine the depth of excavation. Section 3.1.3 and Figure 3-3 provide 

details on the methods and protocols proposed for establishing the extent of excavation. 
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Task 4 - Delineate Exca vaaon * Extent Due to Technetium-99 Contam inatia 

The extent of soil excavation needed to remove technetium-99 will be determined using RUFS data and 

by obtaining discrete samples from surface and subsurface locations, as needed. The number of 

additional sample locations will be determined by the adequacy of the RUFS data, the cell dimensions 

of the surface grid, and the number of geoprobe borings needed to define the depth of excavation for 

soil containing technetium-99 above its FRL, (Section 3.1.3). Samples will undergo laboratory analysis 

for characteristic beta radiation. Sample collection and handling procedures, laboratory protocols and 

methods, and instrument detection limits are presented in the QAPP (Appendix E). 

Task 5 - TCLP Test an d Delin eate Characten 'stic Waste Ext ent 
The extent of soil excavation needed to remove potential toxicity characteristic COCs in the potential 

RCRA excavation unit identified as the former skeet range in Remediation Area 1 (Figure 4-3) will be 

determined by obtaining discrete samples from surface and subsurface locations. The number of 

sample locations will be established by the adequacy of RI/FS data, the cell dimensions of the surface 

grid, and the number of geoprobe borings needed to define the depth where COCs are below their 

FRLs (Section 3.1.3). Samples will undergo TCLP testing to determine what portions, if any, of the 

potential RCRA excavation unit possess the toxicity characteristic. If soil is identified as possessing the 

toxicity characteristic, it will be delineated as such to indicate that treatment is required prior to 

disposal. For the special case where soil having the toxicity characteristic contains technetium-99 

above its FRL, it will be delineated for removal with the technetium-99 and segregated from 

technetium-99 soil that is free of the toxicity characteristic. Additional details on the sampling and 

analysis approach are provided in Section 3.1.2. 

Task 6 Detem ine Remmine Exca vat ion Ex t ea  

After excavation volumes for technetium-99 and identified toxicity characteristic COCs have been 

delineated, the excavation volumes for non-technetium-99, above-WAC soil and soil above the FRLs 

for primary ASCOCs will be determined. If above-WAC soil is present in the four above-WAC areas 

identified on Figure 4-3, the excavation extent will be determined as described in Section 3.1.3. The 

entire footprint for the delineated above-WAC soil area will be excavated to the depth corresponding to 

. .  
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WAC attainment. After the delineation of all above-WAC areas, soil remaining above the FRLs of the 1 

ASCOCs will be delineated for excavation. 

Task 7 - Prepare Area-Specific IRDF 4 

An area-specific IRDP (i.e., a remedial design) will be prepared as presented and discussed in 5 

Sections 3.2 and 7.1. The IRDP must be approved by the OEPA and USEPA prior to beginning 6 

excavation activities. 7 

8 - P r e m e  

Prior to and during excavation, a number of institutional and constructional measures will be 

implemented to control access to the area, prepare staging areas, prevent the spread of contaminated 

soil, and dispose of cleared shrubs and trees, as needed. Section 3.3.1 and Appendix F.2 further 

discuss site preparation activities. 

Based on the levels of contamination and the extent of excavation, an appropriate surface water 

management system will be implemented to ensure that water and sediment run-off/run-on is 

maintained and erosion is controlled to prevent cross-contamination of remediation areas during 

excavation. This system will conform to the FEMP NPDES Permit requirements through 

implementation of the FEMP SWPPP (DOE 19960. Sections 3 -3.1.1 and 5.1.3 discuss additional 

details of the run-off control measures. 

Task 10 - Technetium - -  99 Dri ven Exca vation 

Soil delineated as at or above the FRL for technetium-99 in Remediation Area 6 (Figure 4-3) will be 

excavated and staged prior to packaging and shipment to an off-site disposal facility. This excavation 

may be coordinated with removal of soil having non-technetium-99 ASCOCs above the WAC if the 

excavation volumes overlap. That is, if ASCOCs other than technetium-99 are above the WAC and 

present in the soil volume designated for technetium-99 excavation, they will be removed and 
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TCLP test, the excavated technetium-99 and toxicity characteristic soil will be treated pnc to disposal. 

Additional information on excavation and disposal protocols is provided in Sections 3.3.1.2 and 

3.3.1.3, and procedures to be followed for excavated material management are covered in Appendix 

F.5. 

Task 1 1  - Characten 'stic Waste-Driven Exca vation . and T r e a m  

Potential RCRA excavation units containing soil that possesses the characteristic of toxicity will be 

excavated, staged, and passed to the Waste Disposition Program at the FEMP to establish treatment and 

disposal options. If the toxicity characteristic soil contains non-RCRA COCs above the WAC (e.g., 

uranium), the above-WAC soil will be excavated and staged for treatment prior to removing the above- 

FRL soil. Additional excavation and disposal information is provided in Sections 3.3.1.2 and 3.3.1.3, 

and procedures to be followed for excavated material management are covered in Appendix F.5. 

Task 12 - Non-Tech.&um -99. WAC-Drive d x c a v a t i o d C m  ation 
There are four known soil areas at the FEMP that have the potential to exceed the established WAC 

levels in Remediation Areas 1,  2, and 6 (Figure 4-3). If RI/FS data and surveying and sample analysis 

carried out to define the excavation volumes indicates ASCOC concentrations above the WAC, the 

extent will be delineated with respect to non-technetium-99, above-WAC soil. The above-WAC soil 

will be excavated and segregated to isolate the above-WAC material prior to off-site disposal. 

Additional excavation and disposal information is provided in Sections 3.3.1.2 and 3.3.1.3. 

Task 13 - FRL -Driven Exca vatim 

After completing the excavations to remove soil containing technetium-99 above its FRL, soil 

containing the toxicity characteristic (i.e., potential RCRA excavation units), and soil exceeding or 

above the WAC, any remaining soil with uranium, thorium, radium, metal ASCOCs, and/or organic 

ASCOCs above their respective FRL will be excavated and staged (if needed) prior to placement in the 

OSDF. WAC attainment will be demonstrated using the field and analytical methods discussed in 

Sections 2.4 and 4.1.2. Additional excavation and disposal infomation is provided in Sections 3.3.1.2 

and 3.3.1.3. 
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14 - Pre-Certification Scan 1 

Upon completion of excavation activities within the remediation area, the area will be prepared for a 2 

pre-certification survey. The radiation survey will be conducted with NaI detectors and/or by discrete 3 

measurements with field instruments containing an HPGe detector. Pre-certification will be based on 4 

the residual activity of primary radioactive ASCOCs in the soil, except in areas where technetium-99, 

will be collected to supplement the pre-excavation data, as needed. Additional details on pre- 

certification activities are presented in Section 3.3.3. 

5 

metal ASCOCs, and/or organic ASCOCs drive the excavations. For these exceptions, discrete samples 6 

7 

8 

Task 15 - CU Delineation/Classification 

As part of the pre-certification survey, the excavated remediation area will be divided into certification 

units (CUs) and CU footprints will be defined. CUs will be approximately 500 ft  by 500 ft  (Group 2 

CU) in Remediation Areas 1 and 2 and approximately 250 ft by 250 ft (Group 1 CU) in Remediation 

Areas 6 and 7. A Group 1 classification in Remediation Areas 6 and 7 has been selected to provide 

denser sample coverage in areas containing waste storage units. Section 3.4.1 contains additional 

details on the delineation and classification of CUs. 

. .  

Task 16 - Evaluate Re-Cer t i f iw * n Scan Results 
RI/FS data and results from the precertification scan and/or supplemental sampling and analysis will 

be reviewed to assess the residual pattern of primary ASCOCs across the excavated area. FRL 

attainment for radiological, metal, and organic ASCOCs will be evaluated with RI/FS data and samples 

collected during pre-excavation characterization and/or supplemental sampling and analysis, as needed. 

Additional assurance will be provided for the radiological ASCOCs by conducting HPGe measurements 

above designated certification sample locations prior to obtaining certification samples. Section 3.3.4 

provides additional details on the attainment of remediation goals prior to conducting certification 

activities. 

Task 17 - Hot-Spot/FR L Excavation/Confirm ation 

Hot spots (Le., any of the three primary radiological COCs in Section 2.2.3 that is greater than three 

times its FRL) delineated by the pre-certification scan in Task 14 will be reexcavated, and the pre- 
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certification scan will be repeated on the re-excavated areas to confirm removal of radiological 

ASCOCs. This step will be reiterated as needed until the CU is detennined to be ready for formal 

certification. 

Based on the DQOs and CU-specific sampling needs, a sufficient number of HPGe measurements and 

samples (generally 12 to 16) will be collected from each CU. HPGe measurements will be used to 

certify the CU with respect to uranium and thorium FRLs. Section 3.4.2 provides additional details on 

the certification sampling design. 

A statistical analysis will be performed on the validated analytical results obtained from the certification 

samples to establish whether the CU passes the certification criteria at the specified level of uncertainty. 

Two criteria must be met for the CU to be certified as passing. The first criterion is that each individual 

sample within a CU must show each primary, CU-specific COC to be below a value of three times its 

FRL. When the data distribution is normal or lognormal, the second criterion compares the 95 percent 

UCL of the mean of each primary CU-specific COC and the 90 percent UCL of the mean of each 

secondary CU-specific COC to the appropriate FRL to make a pass/fail decision. In the event the data 

distribution is nonparametric, the pass/fail decision for the second criterion will follow the statistical 

protocol given in Appendix G. When the UCL of the mean (normal or lognormal dGtribution) of each 

CU-specific COC is less than its FRL or the appropriate nonparametric test is passed (Appendix G), the 

CU is certified as passing the second criterion. Both criteria must be met for the CU to be certified. 

Task 20 - Additional H o t - S p o W  Ex cavation/Confirmat ion 

In the event either one of the two criteria fails in Task 19, additional excavation, field screening and 

surveying, sampling, and analysis will be conducted until the CU passes certification. The 

nonattainment scenarios that pertain to additional excavation and sampling activities are discussed in 

Section 3.4.5. 
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Task 21 - PreDare Certification ReDon 

After both criteria are shown to pass the evaluation, individual CUs will be considered certified. As 
each CU is demonstrated to pass certification, analytical data will be communicated to the OEPA and 

USEPA through the posting of data results and information via a web site. A Certification Report will 

be issued for each remediation area after all CUs within the remediation area have been shown to pass 

the certification criteria. Further discussion on the content of this report is provided in Sections 3.4.6 

and 7.3. 

Task-22 - Area-Wide u r n  Grading - and Restoratia 

After the Certification Report has been approved by the EPA and OEPA, interim grading and 

restoration will be implemented to stabilize the excavation slopes prior to fmal sitewide grading and 

restoration. Interim grading and restoration activities are described in Appendix F.7. 

4.2 EXCA VATION APPROACH B - EXCA VATION IN WASTE STORAGEMANAGEMENT 
AREAS OUTSIDE THE FORMER PRODUCTION AREA 

Excavation Approach B is designed to handle moderate to deep excavation of Operable Unit 2 waste 

units and of soil that underlies current waste storage/management areas in Operable Units 1,  2, and 4. 

Soil underlying the waste storage/management areas is expected to be adversely affected by 

contaminants. The list of potential ASCOCs in soil areas proposed for Excavation Approach B is 

expected to reflect RI/FS data on the waste presently stored in the remediation areas (Table 2-9). 

However, the distribution of COCs in soil under the waste storage/management areas cannot be fully 

established until waste has been removed from the remediation areas. 

Excavation Approach B will be applied to the Operable Unit 2 waste units and soil underlying waste 

storage areas in Remediation Areas 2, 3, 6, and 7 (Tables 4-1 and 4-2; Figures 4-1 and 4-5). 

Remediation Areas 2, 3, 6, and 7 encompass the waste storage areas of Operable Units 1, 2, and 4. 

The waste storage areas include the Southern Waste Units (SWUs; a.k.a. the Flyash Piles and South 

Field area) in Remediation Area 2, the U P  and SWL in Remediation &ea 3, the Operable Unit 1 

waste pits in Remediation Area 6, and Operable Unit 4 silos housing the K-65 and metal-oxide material 

(Remediation Area 7). 
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. .  4.2.1 General DescnptiQn 

Excavation Approach B follows the general soil remediation process discussed in Section 3.0, as 

illustrated on Figures 3-1 through 3-8. The soil remediation process in Remediation Areas 2 and 3 is 

coupled with the removal of materials in the SWUs, U P ,  and SWL because all these materials will go 

to the OSDF if the WAC are met. In Remediation Areas 6 and 7, the soil remediation process begins 

after waste materials have been removed because the Operable Units 1 and 4 waste materials will be 

shipped off site for disposal. 

A predesign investigation will be conducted to estimate the extent of the excavation and above WAC 

material using RI/FS data, pre-excavation surveys, and additional sampling activities as needed. 

Radiological survey results and laboratory analytical data are forwarded to the remedial design to 

delineate the extent of soil excavation for technetium-99, RCRA characteristic waste (within the seven 

areas shown on Figure 1-5), HWMUs, and above-WAC and above-FRL areas. This information will 

be incorporated into an IRDP and submitted to the OEPA and USEPA for approval. 

After the IRDP has been approved, waste and soil excavation will begin and materials delineated aS 
technetium-99, RCRA characteristic waste, and above WAC will be segregated for treatment, if 

required, and disposal. Because moderate to deep soil excavations are expected within the waste 

storage footprints, excavation will proceed in layers or lifts, with each layer being surveyed with a 

large-volume NaI detector and/or an HPGe instrument to demonstrate WAC attainment for primary 

radiological COCs. If special materials (Section 3.3.2.2) are encountered during the excavations, the 

materials will be handled, treated (as needed), and disposed of in accordance with the procedures 

outlined in Appendix F.5. 

Upon completion of all excavation activities, the pre-certification survey, sampling activities, 

delineation of CU boundaries, and final certification effort follow the general approach discussed in 

Section 4.1.1. 
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4.2.2 aecial  Con- 

Special considerations for implementing Excavation Approach B are summarized under the following 

discussions of the nature and extent of contamination, radiological scanning and field measurements, 

attainment of WAC, and logistics. 

Hature and Extent o f Con-ation 

Contamination associated with Excavation Approach B areas is tied to waste storage/management areas 

in Operable Units 1, 2, and 4. The nature of contamination at the S W s ,  U P ,  and SWL excavation 

units associated with Operable Unit 2 (placed in Remediation Areas 2, 3, and 6) includes radiological, 

metal, and organic ASCOCs (Table 2-9), with contamination expected to extend to moderate to deep 

levels below the surface. RI/FS data indicate the potential for technetium-99 and uranium to be above 

the WAC in the SWUs. Characterization of the waste materials will be limited to delineation and 

removal of above WAC material for off-site disposal, with all remaining material sent to the OSDF. 

RI/FS data will be used to determine whether additional characterization data are needed to delineate 

above-WAC waste material. 

Waste materials will be removed from the waste units associated with Operable Units 1 and 4 prior to 

completing ASCOC characterization of underlying soil. The nature of contamination is expected to 

follow the COCs associated with the waste materials, with the extent of soil contamination established 

during the pre-excavation investigation. The potential above-WAC technetium-99 zones associated 

with Waste Pit 5 in Remediation Area 6 and the western part of the slurry line near Silos 1 and 2 in 

Remediation Area 7 indicate the potential for soil underlying the waste units in these areas to be 

contaminated with technetium-99. 

~adlolpe ical Scanniny and Field Measu rements 

In Remediation Areas 2, 3, and 6, the SWUs, U P ,  and SWL will be characterized, as needed, and 

excavated as part of Excavation Approach B. The nature of contamination in these waste units will 

require radiological scanning of the waste materials and field measurements of organic vapors and 

gamma-emitting radionuclides. a 
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A layer-by-layer radiological scan with a large-volume NaI detector will be conducted on the waste 

material and if above-WAC material is identified, HPGe measurements may be taken to identify 

gamma-emitting radionuclides and/or a geoprobe sample may be taken for characterization of pertinent 

ASCOCs. In the SWL, field measurements or scanning for organic vapors will be conducted in 

addition to the radiological scans. However, the following special circumstances may limit the field 

activities. 

The rheology of LSP material may not allow loading of the surface, which would eliminate wallc-over 

radiation surveys and systematic sampling efforts. Under these conditions, materials will be screened 

and sampled after excavation. Similar consideration must be given to the heterogeneity of materials 

expected to be found in the SWL when conducting radiation surveys and sampling activities. 

Excavation of the SWL is not anticipated to result in the smooth surfaces expected for soil excavations. 

Therefore, the geometry of the surface must be considered when radiation scans and/or HPGe 

measurements are performed. The heterogeneity of materials expected to be found in the SWL also 

creates unique problems with sampling efforts designed to identify metals above the WAC, as no real- 

time scanning instrument similar to Nal detectors and PID meters is available for metal COCs. 

Attainment of WAC 

WAC attainment will be carried out using the general approach discussed in Section 4.1.2, with the 

following exceptions. The SWUs, U P ,  and SWL will undergo a layer-by-layer NaI scan on each lift 

surface during excavation, if possible, to identify material containing primary ASCOCs above the 

WAC. If an in-situ scan is not possible, excavated material will be stockpiled and scanned to determine 

whether the WAC is met for primary ASCOCs. Secondary ASCOCs will be shown to comply with the 

WAC by sampling and analysis of in-situ or stockpiled material, with the exception of the SWL. 

For the heterogeneous materials expected to be found in the SWL, radiation surveys can demonstrate 

WAC attainment for primary ASCOCs by scanning nearly 100 percent (if possible) of the exposed 

surfaces in the SWL, but it is not feasible to sample 100 percent of the’waste to demonstrate WAC 

attainment for other ASCOCs. Therefore, biased sampling, based on radiation and organic-vapor 
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surveys during excavation will be coupled with random sampling during the predesign investigation to 

demonstrate WAC attainment. 

Loelstics 
Soil characterization and excavation activities conducted in waste storage footprints associated with 

Remediation Areas 6 and 7 will proceed after the waste materials are removed. Removal of waste 

material and structures associated with the Operable Unit 1 Waste Pits (Remediation Area 6) will be 

carried out under the Waste Pits Remedial Action Project (Section 1.2.1). Waste materials and 

structures associated with the Operable Unit 4 Silos (Remediation Area 7) will be removed under the 

Silos Project (Section 1.2.1). 

The potential for deep excavations (i.e., greater than 20 ft) in the waste storage areas poses logistical 

problems as well as health and safety concerns. Excavation of soil, layer by layer, will be slow 

because of continual radiation scanning of the excavation surfaces for primary ASCOCs, the 

dewatering of perched water zones, and the need to construct soil ramps or retaining walls to achieve 

the target depth of excavation. Additionally, radiological scanning of successively deeper layers is 

likely to take longer than initial surface scans because access problems may limit the scanning to the 

BTRAK equipment or hand-held instruments rather than the RTRAK. 

In addition to the challenges posed by deep excavations, the presence of metal and organic COCs in the 

waste storage areas dictates that VOC monitoring and additional sampling and analysis may be required 

during the implementation of Excavation Approach B. These activities will be conducted independently 

of radiological scanning, resulting in ah increase in the time required to excavate the soil. 

4.2.3 Exca vat ion D e a  

Figure 4-4 presents the logic flow for conducting Excavation Approach B. Each of the 24 tasks 

identified for this type of excavation is discussed in detail or tied to details presented in Sections 3.0, 

4.0, and 7.0 and/or relevant appendices. A comparison of these tasks with other excavation 

' approaches is provided in Table 4-3. 
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Task 1 - Potential Exca vation * Area D e w i o n  md Data Re view 

This task is carried out in the general manner outlined in Section 3.1.1.  The potential excavation areas 

shown on Figure 4-5 have been defined where RIFS data collected for uranium are available. 

However, much of the potential excavation area will not be defined rigorously until waste is removed 

from the waste storage units and the extent of ASCOCs in the underlying soil is determined. 

2 - Select COCs arnd Identie Potem1 Technet ium-99. RCRA. HWMU. and 
The COC lists for Remediation Areas 2, 3, 6, and 7 are summarized in Table 2-9. These lists are 

derived from RI characterization data and divided into primary and secondary ASCOCs. (Section 

2.1.3.2 defines primary and secondary ASCOCs.) 

Technetium-99 has been measured above the FRL in three of the four remediation areas designated for 

Excavation Approach B: near the northwest comer of the SWUs in Remediation Area 2; in the 

northeast comer of Waste Pit 5 (Remediation Area 6); and surrounding the west portion of the slurry 

line in Remediation Area 7 (Figure 4-5). Most of the technetium-99 material in Remediation Areas 6 
and 7 is likely to be removed with the waste materials prior to conducting soil excavation activities. 

However, the material in the SWUs and soil underlying the waste storage areas will be investigated for 

potential technetium-99 removal under this excavation approach. 

There are two potential RCRA excavation units (Le., potential for soil to exhibit the characteristic of 

toxicity) in areas covered by Excavation Approach B. In Remediation Area 7, directly west of the 

waste storage units that comprise Silos 1 and 2, and the South Field Firing Range in Remediation 

Area 2 (Figure 4-5). 

Two HWMUs are located in Remediation Area 6: HWMU #27 - Waste Pit 4 and HWMU #42 - Waste 

Pit 5 (Table 2-1; Figure 4-5). The characterization and excavation of soil underlying waste materials in 

these HWMUs and the closure of the HWMUs will be covered under this excavation approach. 

Based on the RI/FS characterization data for uranium, there are two known areas within the proposed 

Excavation Approach B boundaries with the potential to exceed established WAC levels (Figure 4-5). 
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Above-WAC areas for uranium have been identified along the eastern margin of the waste pit area in 

Remediation Area 6 and along the northwest margin of the SWUs in Remediation Area 2. It is likely 

that much of the above-WAC material in Remediation Area 6 will be removed when the waste 

materials are removed. However, underlying soil will be sampled and analyzed to determine whether 

above-WAC soil exists. All above-WAC material in Operable Unit 2 waste units and above-WAC soil 

underlying all waste units will be excavated and handled under this approach. 

n Survevs 

Pre-excavation surveys and sampling will be carried out as described under Task 3 in Section 4.1.3, 

with the exception of the following scenarios. The rheology of material in the LSP may not permit ' 

loading of the surface, and walk-over radiation surveys and systematic in-situ sampling may not be 

possible. Under these conditions, radiological scanning and sampling will take place on excavated 

material that has been stockpiled. A second potential scenario that varies from standard protocol is the 

sampling of heterogeneous material in the SWL. Although radiation surveys can demonstrate WAC 

attainment for primary radiological COCs by scanning nearly 100 percent (if possible) of the exposed 

surfaces in the SWL, it is not feasible to sample 100 percent of the waste to demonstrate WAC 

attainment for other COCs. Therefore, biased sampling, based on radiation and organic-vapor surveys, 

will be coupled with random sampling to demonstrate WAC attainment. 

Task 4 - Delineate Exca vation Extent Due to Technetium-99 Contam ination 

Delineation of the extent of technetium-99 will be carried out as described under Task 4 in 

Section 4.1.3, with the exception of the following scenario. Waste material in the northwest comer of 

the SWUs that contains technetium-99 above its FRL (i.e., the Inactive Flyash Pile) will be delineated 

for excavation in addition to potential technetium-99 soil areas. 

Task 5 - TCLP Tes t and De lineate Cha racteristic Waste E xtent 

The extent of soil excavation needed to remove potential toxicity characteristic ASCOCs in the RCRA 

excavation unit west of Silos 1 and 2 will be determined by obtaining discrete samples from surface and 

subsurface locations. The sampling and analysis protocol to delineate potential characteristic waste will 

be carried out as described under Task 5 in Section 4.1.3. 
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. .  Task 6 - D e t m e  Remam@.xca vat ion E x t a  

After excavation volumes for technetium49 and identified toxicity characteristic COCs have been 

delineated, the excavation volumes for non-technetium-99, above-WAC soil and soil above the FRLs 

for ASCOCs will be determined. If above-WAC soil is present in the two above-WAC areas identified 

on Figure 4-5, the area will be delineated and excavated as described under Task 6 in Section 4.1.3. 

The general approach for determining the excavation extent of soil containing ASCOCs above the FRL 
is described in Section 3.1.3. 

Imp 
The area-specific IRDP will be prepared as discussed under Task 7 in Section 4.113. 

8 - Prewre Excavaw Sits 

The excavation site will be prepared as discussed under Task 8 in Section 4.1.3. 

Task 9 - mlement Run-off Control. As Needed 

Run-off control will be implemented as discussed under Task 9 in Section 4.1.3. 

Task 10 - Technetium -99-Dnven Exca vation 
Soil delineated as at or above the FRL for technetium-99 (Figure 4-5) will be excavated and staged 

prior to packaging and shipment to an off-site disposal facility. This excavation will be carried out as 
discussed under Task 10 in Section 4.1.3. 

Task 11 - Characte &tic Waste-Driven Exca vation e and Treatment 

Excavation and treatment of identified RCRA characteristic waste will be carried out as discussed under 

Task 11 in Section 4.1.3. 

Task 1 2 - Implement Perched Water Control. As N eeded 

If excavation activities encounter perched water, controls will be implemented to pump and contain the 

perched water prior to treatment at the AWWT facility. In the event perched water is recovered from a 

zone identified to contain RCRA characteristic waste, sampling and analysis will be carried out to 

FER\OUkFiSEC04Uuly 11,1997 1034 am 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I I  

12 

i 15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

000216 
4-20 



FEMP-OSSEP DRAFT 
July 14. 1997 

determine whether toxicity characteristic COCs are present in sufficient quantity to warrant pre- 

treatment prior to sending the water to the A W  facility for final treatment. 

Task 13 - Laver-SDecific. Pre -Excavation. Non-Technetb -99 WAC S C ~  

During moderate to deep excavations, soil will be removed in layers. As each layer is stripped away, a 

WAC scan will be conducted on the exposed soil to determine whether primary ASCOCs are present 

above the WAC level. This survey will be conducted with the BTRAK or hand-held Nd detectors 

and/or by discrete measurements with a field instrument containing a HPGe crystal. When a 

radiological scan indicates a primary ASCOC is above the WAC, a geoprobe boring will be extended 

to determine the vertical extent of above-WAC material for all pertinent ASCOCs. 

In the event material cannot be surveyed in-situ (e.g., LSP material), the radiological scan for WAC 

attainment will be conducted on excavated material staged for disposal. If ASCOCs associated with 

identified RCRA characteristic waste and HWMUs drive the soil excavation, field XRF, PID, or 

laboratory analysis may be used to delineate ASCOCs that are above the WAC levels when pre- 

excavation data are not sufficient to assess WAC attainment. 

Task 14 - Non-Technetium -99. WAC-Driven Exca vatiodConfirma tion 

There are two known soil areas that have the potential to exceed the established uranium WAC level in 

Remediation Areas 2 and 6 (Figure 4-5). However, the potential also exists for soil to exceed the 

WAC under the waste storage units, HWMUs, and other areas within the remediation areas. If soil 

containing ASCOCs at or above the WAC is determined to exist through review of RI/FS data and pre- 

excavation characterization activities, the extent will be delineated with respect to non-technetium-99, 

above-WAC soil containing toxicity characteristic COCs (treatment required) and non-technetium-99, 

above-WAC soil. These above-WAC soil types will be excavated and segregated to isolate the above- 

WAC material requiring treatment. All above-WAC material will be shipped off-site for disposal. 

Additional excavation and disposal information is provided in Sections 3.3.1.2 and 3.3.1.3.  
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Task 15- FRL -Driven * Exca vatiQn 

The FRLdriven excavation will be carried out as described under Task 13 in Section 4.1.3. WAC 

attainment will be demonstrated for the excavated material placed in the OSDF using the field and 

laboratory analytical methods described in Sections 2.4 and 4.2.2. 

Task 16 - -  h e  CertifiEZLtion Scm 

The pre-certification scan will be carried out as discussed under Task 14 in Section 4.1.3. . 

Task 17 - CU and HWMU Footprint Debneat’ lOn/Cl&&-i . cation 
As part of the pre-certification survey, the excavated remediation areas will be divided into CUs, and 

CU footprints will be defined. Group 1 CUs (250 ft  by 250 ft) will be established after Excavation 

Approach B has been executed. The footprint for HWMUs in Remediation Area 6 (i.e., Waste Pits 4 

and 5) will be delineated and certified for closure independent of the CU that contains them. 

Section 3.4.1 contains additional details on the delineation and classification of CUs and HWMUs. 

Task 18 - Evaluate Pre -Certification Scan Resub 

Evaluation of the pre-certification scan results will be carried out as described under Task 16 in 

Section 4.1.3. 

-t-Spot/FRL Excavation/Confirmatioa 

Hot-spot evaluation will be carried out as discussed under Task 17 in Section 4.1.3. 

Task20-CU -SDec - ific Certificat’ ion SarnDli ng 

Certification sampling will be conducted as presented under Task 18 in Section 4.1.3, with the 

exception of evaluating HWMU closure. 

For HWMU closure, a minimum of four random samples will be collected from the HWMU footprint. 

Sample locations will be established using the GPS or appropriate survey system, and the random 

samples will be submitted for laboratory analysis for all HWMU COCs. Justification for a minimum of 

four sample locations is provided in Section 2.2.4. 
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Task 21 - Cert ificatiomec- 

Certification will be evaluated as discussed under Task 19 in Section 4.1.3, with the exception of 

evaluating HWMU closure. 

For closure of the HWMUs, analytical results will be reviewed and closure will be complete if the 

average concentration of each COC is below its respective FRL. Additionally, the HWMU closure will 

meet all substantive requirements of the RCRA and Ohio hazardous waste closure regulations. 

. .  Task 22 - Adbonal Hot-SDot/FRT, Exca vation/C-ation * 

Additional hot-spot evaluation will be carried out as discussed under Task 20 in Section 4.1.3, with the 

exception of HWMU closures. 

If the HWMU fails the closure test, the HWMU will be reexcavated to remove the anomalies, and 

sampling, analysis, and statistical tests will be repeated until closure meets all substantive requirements 

of the RCRA and Ohio hazardous waste closure regulations. 

Task 23 - Prepare Certification R m  

The Certification Report will be prepared after the completion of excavation in the remediation area, as 
presented under Task 21 in Section 4.1.3. HWMU closure will be reported as part of the Certification 

Report. Additionally, in accordance with the OEPA final findings and orders (OEPA 1996), HWMU 
closures will be documented in the Remedial Action Reports submitted for former operable units. 

T - - g  Gradia and RestoratiQg 
Interim grading and restoration activities will be carried out as described under Task 22 in 

Section 4.1.3. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

27. 

23 

24 

25 

4.3 

Excavation Approach C is designed to remove existing soil stockpiles in the Former Production Area 
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Production Area, this approach will apply only to delineation and removal of the soil stockpile, with the 

underlying soil evaluated for removal by Excavation Approach D (Section 4.4). The purpose for 

handing the underlying soil to Excavation Approach D is to allow the soil in the entire Former 

Production Area to be remediated at one time; following removal of all buildings, structures, and 

stockpiles. For the soil stockpiles in Remediation Area 1, Phase I, this approach will apply to the 

removal of the stockpile to the former, certified grade surface. A list of potential primary and 

secondary ASCOCs for Excavation Approach C areas will be based on the COC list for the 

remediation areas that contain the piles (i.e., Remediation Areas 1, 3, and 5; Table 2-9). 

Excavation Approach C will be applied to the seven existing soil stockpiles in Remediation Areas 1, 3, 

and 5 (Tables 4-1 and 4-2; Figures 4-1 and 4-7). Two of the stockpiles are located northwest of the 

STP in the eastern corridor of Remediation Area 1, four of the soil stockpiles are located in the 

nortnwest portion or Kemediatlon Area 3,  and one pile IS located at the termination of the southwest 

extension of Remediation Area 5. This approach will also be applied to future, temporary stockpiles 

that may be generated during remediation activities. 

. .  4.3.1 General Desc- 

Excavation Approach C follows the first half of the general soil remediation process discussed in 

Section 3.0 and illustrated on Figures 3-1 through 3-5. This approach terminates when the soil 

stockpiles have been removed. For stockpiles in the Former Production Area, the stockpile footprint 

and the certification process are forwarded to Excavation Approach D (Section 4.4). The purpose for 

handing the underlying soil to Excavation Approach D is to allow the soil in the entire Former 

Production Area to be remediated at one time, after all buildings, structures, and stockpiles have been 

removed. After removal of the two stockpiles in Remediation Area 1,  Phase I, to the former, certified 

grade surface, confirmation scanning with HPGe will be conducted to demonstrate attainment of the 

remediation goals. 

Characterization of the soil stockpiles will begin by conducting a predesign investigation to delineate 

the soil stockpile to be removed, identify COCs, and perform pre-excavation surveys and sampling 

activities. Sampling activities will be carried out to achieve a density of surface and subsurface 
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sampling points similar to the RI/FS sampling density in the Former Production Area or in the vicinity 

of the stockpile. For the western stockpile in Remediation Area 1, Phase I (Figure 4-7), sample density 

is approximately 60 samples (surface and subsurface) for 35,000 yd3. The source of the soil in the 

eastern stockpile in Remediation Area 1 , Phase I was characterized during Area 1, Phase I activities, 

and no additional characterization of this stockpile is required. Radiological survey results and 

laboratory analytical data will be forwarded to the remedial design to delineate the extent of excavation 

for technetium-99, RCRA characteristic waste, above-WAC, and above-FRL areas. This information 

will be incorporated into an IRDP and submitted to the OEPA and USEPA for approval. 

After the IRDP has been approved, removal of the soil stockpiles will begin and soil delineated as 

technetium-99, RCRA characteristic waste, and above WAC will be segregated for treatment, if 

required, and disposal. Because of the potential for heterogeneity within the stockpiles, excavation 

may proceed in layers, with each layer being surveyed by a large-volume NaI detector for WAC 

attainment of primary ASCOCs. If special materials are encountered during the removal activities 

(Section 3.3.2.2), the materials will be handled, treated (as needed), and disposed of in accordance to 

the procedures outlined in Appendix F.5. Upon removal of the stockpiles in the Former Production 

Area, the soil footprint will be remediated and certified under Excavation Approach D. For the 

stockpiles in Remediation Area 1, removal of the stockpiles to the previously certified grade surface 

will be followed by HPGe measurements to demonstrate that primary ASCOCs have been returned to 

their certified levels. 

4.3.2 Spec ial Cons ideratiom 

Special considerations for Excavation Approach C are summarized under the following discussions of 

the nature and extent of contamination, radiological scanning and field measurements, and attainment 

of WAC. 

Pature and Ext ent of Contam ination 

The origin of soil and material placed in the five stockpiles located in the Former Production Area 

(Figure 4-7) is largely unknown. Therefore, characterization and excavation activities will proceed in a 

systematic and controlled manner to ensure health and safety protocol is met and all materials are 
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identified correctly. These activities will be coordinated with D&D operations in the Former 

Production Area to ensure access corridors and staging areas can be developed where they are needed. 

Characterization activities will be carried out to generate a sample point density that is equivalent to 

RIFS sample point density in the Former Production Area. Based on the characterization data, 

excavation may proceed layer by layer with real-time scanning of each layer for radionuclide activity 

and organic vapors. 

Remediation Area I, Phase 1 contains two soil stockpiles (Figure 4-7) that are distinct from a 

characterization perspective. The eastern stockpile is derived from soil that was characterized during 

Area 1, Phase I activities, and it will be excavated and transported to the OSDF without further 

characterization. The western stockpile is primarily comprised of soil characterized during Area 1, 

Phase I activities and a small amount of soil that has not been characterized. Current characterization 

plans specify that an additional 60 soil samples be drawn from the approximately 35,000 cubic yards of 

material in the western stockpile to demonstrate WAC attainment. In future remediation projects, 

mixing of characterized and un-characterized materials will be prevented. 

Radiological Scam inP and Field M e asu r em en ts 
Radiological scanning and field measurements will be carried out using the instruments and approach 

summarized in Section 4.1.2, with the following exceptions. In-situ HPGe measurements may not be 

possible if the pile geometry (e.g., a conical form) prevents acquisition of a representative spectra. 

However, excavation of the stockpiles in Remediation Area 1, Phase I, to the previously certified grade 

surface will be confirmed by HPGe measurements of the footprints. Although RCRA listed or 

characteristic waste is not expected to be present in the stockpiles, monitoring for organic vapors will 

be conducted during excavation activities. 

Attainment of WAC 

WAC attainment will be demonstrated using a combination of data obtained from NaI surveys, 

sampling and analysis, and HPGe measurements, if possible. Scans with NaI detectors will be used on 

each excavation layer within the pile, if possible, or on the unit volume removed by the excavation 

equipment during remediation. If radiological scans indicate primary ASCOCs exceed the WAC in 
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zones not characterized by pre-investigation sampling and analysis, additional sampling and analysis 

will be performed to determine whether secondary ASCOCs exceed the WAC. When additional 

assurance is needed to confirm the WAC scans, discrete samples may be collected for laboratory 

gamma spectroscopy analysis. Use of the HPGe instrument to establish WAC attainment may not be 

possible because of the geometry of the stockpiles. 

4.3.3 Fxca vat ion D e a  

Figure 4-6 presents.the logic flow for conducting Excavation Approach C. Each of the 15 tasks 

identified with this type of excavation is discussed in detail or tied to details presented in Sections 3.0, 

4.0, and 7.0 and/or relevant appendices. A comparison of these tasks with other excavation 

approaches is provided in Table 4-3. 

Dsk 1 - Stockpile Delineation and Data Review 

The current estimated areas of the soil Stockpiles are shown on Figure 4-7. Additional data will be 

reviewed, as necessary, to determine initial characterization aspects of the soil and final area 

boundaries prior to removal. If future remediation activities generate additional stockpiles that are to 

be remediated under Excavation Approach C, they will be delineated in a similar manner. 

Task 2 - Select COCs and Id- Potential Technetium-99. RCRA. an d Above-WAC Area8 

The ASCOC lists for Remediation Areas 1, 3, and 5 are summarized in Table 2-9. These lists are 

derived from RI/FS characterization data and are divided into primary and secondary ASCOCs. 

(Section 2.1.3.2 defines primary and secondary ASCOCs.) 

Technetium-99 has not been detected in the current soil stockpiles. If pre-excavation characterization 

indicates technetium-99 is present above its FRL or if future stockpiles are generated which contain 

technetium-99, it will be excavated and segregated under this excavation approach. 

The current soil stockpiles are not known to contain characteristic waste. Therefore, RCRA excavation 

of toxicity-characteristic waste is not expected under this excavation approach unless organic-vapor 

monitoring indicates the presence of potentially toxic material. 
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Based on the RI characterization data for uranium, there is one known area near the northeast margin 

of Soil Stockpile 1 with the potential to exceed established WAC levels (Figure 4-7). If pre-excavation 

characterization indicates the presence of soil with ASCOCs at or above the WAC here or in other 

stockpiles, it will be excavated and segregated under this approach. 

Task 3 - -  Pre Excavation Survevund S e  
Pre-excavation surveys and depth profile sampling (a.k.a. predesign investigation) will follow the 

general protocol discussed under Task 3 in Section 4.1.3,  with the addition of the specific details noted 

here. 

Sample point density within the stockpile will be similar to the sample point density of RI/FS data in the 

surrounding areas. Radiological scanning will be used to identify surface areas where primary 

ASCOCs are above the WAC. Any such identified areas will be investigated further using geoprobe 

borings. Geoprobe borings will also be placed near the established perimeter of the stockpile and 

within the stockpile at biased and/or random locations to determine whether technetium-99, RCRA 

characteristic waste, or above-WAC material is present. If available, RI/FS data will also be used to 

determine the extent of individual ASCOCs. 

Task 4 - Deline ate Exca vation Extent Due to Technetium-99 Contami nation 

The presence or absence of technetium-99 has not been established for the soil stockpiles in the Former 

Production Area. Therefore, sampling and analysis will be conducted to determine whether 

technetium-99 is present in soil stockpiles in the Former Production Area. If present above its FRL, 

the extent of technetium-$N excavation will be delineated as discussed under Task 4 in Section 4.1.3.  

There is no planned sampling and analysis for technetium-99 in the western soil stockpile in 

Remediation Area 1,  Phase I. 

Task 5 - TCJ B Test and Delineate w c t e r i s t i c  Waste Extea 

Based on current RI/FS data, characteristic waste is not present in the soil stockpiles. Therefore, 

TCLP tests are not planned unless organic-vapor monitoring indicates the potential for characteristic 

' material to be present. 
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Task 6 - Determine Exca * V a h m  

B&ed on the RIPS characterization data for uranium, the northeast corner of Soil Stockpile 1 has the 

potential to exceed established WAC levels (Figure 4-7). Pre-excavation characterization data will 

determine the extent of this and other pdtential above-WAC areas, and all soil above the WAC will be 

removed prior to excavation of the remaining soil. The remaining soil will be delineated as above or 

. .  

below the FRLs of applicable COCs. 

7 - PreDare Area-SDe- IRDP 

The area-specific IRDP will be prepared as discussed under Task 7 in Section 4.1.3. 

Task 8 - PreDare Exca vation Site 

The excavation site will be prepared as discussed under Task 8 in Section 4.1.3. 

Run-off control will be implemented as discussed under Task 9 in Section 4.1.3. 

Task 10 
/ - Technetium-99 Dn ven Exca vation 

If soil is delineated as being above the FRL for technetium-99, it will be excavated and staged prior to 

packaging and shipment to an off-site disposal facility. If needed, this excavation will be carried out as 
discussed under Task 10 in Section 4.1.3 

Task 11 - C h a w  e * tic Waste-Driven Exca vat ion and Treatm ent 

Based on the RIES data, neither TCLP tests ner excavations are planned for RCRA characteristic 

waste. If organic-vapor monitoring discovers materials suspected of being .characteristic waste, 

excavation will stop and the contingency plan will be implemented to assess and characterize the 

suspect materials. Based on the findings of the contingency actions, if soil should be delineated as 

possessing the characteristic of toxicity, it will be excavated, staged, and given to the Waste Disposition 

Program to establish treatment and disposal options. a 
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Task 12- laver-Spec&, Pre -Excavation. Non -Technea ' ~m-99  WAC S C ~  

If the predesign characterization data indicate above-WAC material and heterogeneity in the size and 

types of materials in the stockpile, excavation will take place in layers. A radiological scan will be ' 

conducted on each layer or unit volume of material removed from the pile to determine whether the 

activities of primary ASCOCs exceed WAC before successive layers are removed. All identified 

above-WAC soil will be segregated for off-site disposal. Additional excavation and disposal 

information is provided in Sections 3.3.1.2 and 3.3.1.3. 

Task 13 - Non-Technetium -99. WAC-Driven Exca vation/Confirmation 
If above-WAC soil is identified and removal can proceed as a bulk excavation rather than in layers, 

the above-WAC material will be delineated through pre-excavation surveys and/or sampling activities. 

All soil with ASCOCs above the WAC will be excavated and segregated to isolate the above-WAC 

material prior to shipment off site. Additional excavation and disposal information is provided in 

Sections 3.3.1.2 and 3.3.1.3. 8 

Task 1 4-FRL -Driven Exc avatim 
After the excavations to remove any soil detected with ASCOCs above the WAC, remaining soil with 

uranium, thorium, radium, and other potential ASCOCs above their respective FRL will be excavated 

and staged prior to placement in the OSDF. WAC attainment will be demonstrated using the field and 

laboratory analytical methods discussed in Section 4.3.2. Additional excavation and disposal 

information is provided in Sections 3.3.1.2 and 3.3.1.3. 

Task Is - Reme diate/Certifv the Footprint as Part of the Form er Produc tion Area WithExca vation ' 

L!muxGu 

After the removal of soil stockpiles in the Former Production Area, the stockpile footprints will be 
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4.4 aCAVATION AP 5 D E 
ODUCTION w. STP. AND FTF 

Excavation Approach D is designed to handle shallow to deep soil excavations that take place after 

buildings, above-grade structures, and soil stockpiles (Excavation Approach C) have been removed 

from the Former Production Area , the STP, and the FTF. Soil underlying buildings, structures, and 

stockpiles is anticipated to be affected by contaminants. The list of potential ASCOCs for proposed 

Excavation Approach D areas is expected to reflect the production history of process materials and 

RI/FS data on soil samples collected around the perimeter of buildings and structures (Table 2-9). 

However, the distribution of ASCOCs under the buildings, structures, and stockpiles cannot be 

established completely until preliminary, above-grade D&D activities in the Former Production Area, 

STP, and FTF are completed. 

Excavation Approach D will be applied in the following remediation areas: Remediation Area 1, Phase 

I1 - soil underlying the STP on the eastern border of the FEMP; Remediation Area 3 - soil underlying 

the FTF; and Remediation Areas 3,4A, 4B, 5 ,  and 7 - soil and at- and below-grade structures and 

debris associated with the Former Production Area. The preliminary extent of these excavations is 

shown on Figure 4-9. A comparison of Excavation Approach D with other excavation approaches is 
provided in Table 4-3. 

. .  4.4.1 e 

Excavation Approach D follows most of the general soil remediation process discussed throughout 

Section 3.0 and illustrated on Figures 3-1 through 3-8. It deviates from the general approach in 

Section 3 .O with respect to coordinating pre-excavation characterization with above-grade D&D 

activities and in dealing with the disposition of at- and below-grade construction debris. The 

remediation process will begin by conducting a data review to estimate the potential extent of the 

excavation using RI/FS data and to identify ASCOCs. After initial, above-grade D&D activities have 

removed equipment, piping, and all other ancillary materials from the buildings and structures, pre- 

excavation surveys and sampling activities inside the remaining structure will commence to refine the 

list of ASCOCs, as needed. Upon completion of the pre-excavation surveys and sampling activities, 

final, above-grade D&D activities will be initiated and completed. Radiological survey results and 
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laboratory analytical data will be forwarded to the remedial design to delineate the extent of soil 

excavation for technetium-99, RCRA characteristic waste, HwMUs, USTs, above-WAC, and above- 

FRL areas. This information will be incorporated into an IRDP and submitted to the OEPA and 

USEPA for approval. 

After the IRDP has been approved by the OEPA and USEPA, at- and below-grade structures will be 

removed and staged for disposal assessment by the Waste Disposition Program. Soil excavation will 

begin after the structures are removed and materials delineated as technetium-99, RCRA characteristic 

waste, HWMU, UST, and above WAC will be segregated for treatment, if required, and disposal. 

Because deep soil excavations are expected below some of the buildings, excavations in these areas will 

proceed in layers with each layer being surveyed for WAC attainment of primary radiological ASCOCs 

prior to excavating the next. Additionally, because of the expected heterogeneity of contamination 

within the Former Production Area, real-time monitoring of the active excavation will be conducted for 

WAC attainment purposes. If special materials (Section 3.3.2.2) are encountered during the 

excavations, the materials will be handled, treated (as needed), and disposed of in accordance with the 

procedures outlined in the Waste Disposition Program. 

Upon completion of all excavation activities, pre-certification surveys, delineation of CU boundaries, 

and certification sampling activities will take place as described in Section 4.1.1. Additionally, soil 

samples will be collected and analyzed to obtain the necessary closure data for identified HWMUs and 

USTs within the CUs. 

4.4.2 Special C o m  

Special considerations that apply to Excavation Approach D are summarized under the following 

discussions of the nature and extent of contamination, radiological scanning and field measurements, 

attainment of WAC, and logistics. 

. .  Nature and Ex tent of Contami- 

The diversity and concentration of ASCOCs within the Former Production Area dictates that 

remediation activities will progress slowly, because of additional monitoring, sampling, and analysis 
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and the possibility of encountering special materials and perched water. Sampling and analysis 

conducted prior to above-grade demolition may not be sufficient to delineate completely the excavation 

zones for technetium-99, RCRA characteristic waste, above-WAC soil, and above-= soil or to 

I 

2 

3 

identify all areas containing special materials. When excavation zones need to be delineated further, 

additional sampling and analysis will need to be coordinated with removal of at- and below-grade 

structures or conducted during excavation. If special materials (Section 3.3.2.2) are encoimtered 

during excavation activities, additional monitoring, sampling, and analysis may be necessary to 

characterize the materials. 

HWMUs and USTs will be excavated and closed during remediation activities carried out in the 

Former Production Area. Care must be taken to ensure that sampling and analysis plans will account 

for the HWMUs and USTs and that the needed analyte lists are submitted with samples collected for 

4 

5 

6 

7 

8 

9 

IO 

I I  

12 

RCRA closures as well as with certification of CUs. For example, HWMUs and USTs that lie within a 

CU must have a minimum of four samples collected and analyzed from withii their footprint. If four 

13 

14 

of the certification sample locations for the CU fall in the HWMU or UST footprint, no further samples IS 

are required for HWMU or UST closure. If four sample locations do not fall within the HWMU and 

UST footprint, additional random sample locations will be selected to meet the four sample criterion. 

When certification sample locations are used for HWMU or UST closures, the analyte list for these 

16 

a 
17 

' ' I6 

samples will include the COCs associated with the HWMU or UST. Thii analyte list may be different 19 

from the CU-specific list of COCs. 

Radiolog ical Scanni- Field Measuremenu 

Because of access controls and limited equipment maneuverability in the Former Production Area, 

BTRAK or hand-held instruments. Likewise, monitoring for organic vapors will be conducted with 

hand-held instruments. When conducting real-time monitoring in deep excavations with the NaI 

detector, the geometry of the excavation and the presence of saturated conditions from perched water 

zones may affect the instrument reading. The real-time monitoring will be an integral part of the 

20 

21 

n 

23 

real-time monitoring for WAC attainment with the large-volume NaI detector will be restricted to the 24 

25 

26 

27 

28 

excavations in the Former Production Area, and the geometry of the excavations and implementation of 29 a 
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perched-water controls will place additional time constraints on this monitoring, which must be 

considered when excavation plans and schedules are developed. 

Attainmgnt of WAC 

A combination of radiological surveys and field and laboratory measurements will be used to 

demonstrate that soil placed in the OSDF meets the WAC. Initial radiological scans will identify 

above-WAC zones, and additional sampling and analysis will be conducted to delineate these zones for 

all ASCOCs when RIPS data are not sufficient to make the delineation. These surveys will be 

concentrated in zones identified as highly contaminated by RI/FS data and in areas where historical 

knowledge indicates process materials were spilled. However, because of the expected heterogeneous 

distribution of ASCOCs in the soil, surveys with NaI detectors will also be conducted on each volume 

unit removed during active excavation and on the excavation layer prior to removing the next lift. 

Where excavation takes place in zones of perched water, scanning techniques may need to be modified 

to obtain a reliable reading from saturated soil and/or delayed until the soil has been dried by placement 

in a stockpile. Above-WAC zones identified during these scans will be investigated for all ASCOCs, 

as needed or demonstrated by existing RI/FS and pre-excavation characterization data. 

Debris associated with the removal of at- and below-grade structures will not undergo further 

characterization, and treatment to remove ASCOCs above the WAC will be limited to actions specified 

in the Operable Unit 3 ROD (DOE 1996~). 

beistics 

The coordination of D&D activities, with soil characterization and remediation activities in the Former 

Production Area poses unique challenges in the way of logistics and health and safety requirements. 

Coordination of scanning, sampling, and analysis activities with D&D schedules, the removal of at- and 

below-grade structures in'limited access areas, and the implementation of excavation activities in zones 

of perched water must be considered in the IRDPs prepared for remediation areas in the Former 

Production Area. 
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Initial sampling activities associated with soil underlying buildings will be scheduled after removal of 

production equipment and ancillary materials from the buildings, if possible. It is not desirable to 

conduct sampling activities coincident with the removal of equipment and ancillary materials because of 

the increased chance for cross-contamination of samples. When possible, the sampling will precede 

demolition of above-grade structures to allow proper selection and bias sampling locations and to allow 

sample analysis and evaluation to continue while building debris is removed. 

The sequencing of building demolition will be considered from the perspective of achieving a 

continuous, large area where at- and below-grade remediation activities can commence without 

interfering with above-grade D&D activities. Access controls for personnel and vehicles will be 

designed to minimize traffic in areas of active excavation and demolition, where deep excavations and 

debris piles may pose health and safety concerns. Furthermore, access to at- and below-grade 

structures may be limited by debris piles produced from above-grade demolition activities. The debris 

piles may be present for extended periods of time as material is reduced h size and sorted and staged 

for disposal in the OSDF. Additional holding time for the debris piles may be incurred if the 

placement of .the debris in the OSDF is dependent on soil to fill void space and sufficient soil is 

unavailable. 

Perched water will be encountered during deep excavations within the Former Production Area. 

Access limitations constrained by rubble and soil piles from on-going D&D and remediation activities 

will be constrained further by the need to set up a staging area for tanks to hold the perched water prior 

to treatment at the AWWT facility. Alternatively, if perched water is to be pumped directly to the 

AWWT facility from the excavation, volumes will have to be coordinated with the treatment schedule 

at the AWWT facility to ensure that the system can handle the additional capacity. When perched 

water is encountered in areas delineated for RCRA characteristic waste removal, characterization and 

pre-treatment of the water may be required prior to final treatment at the A m  facility. 

4.4.3 Excavation Details 

Figure 4-8 presents the logic flow for conducting Excavation Approach D. Each of the 25 tasks 
identified for this type of excavation is discussed in detail or tied to details presented in Sections 3.0, 
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4.0, and 7.0 and/or relevant appendices. A comparison of these tasks with other excavation 

approaches is provided in Table 4-3. 

Task 1 - PoteiritkUxca 
This task is carried out as outlined in Section 3.1.1. The preliminary excavation areas surrounding 

buildings and structures have been defined using available RI data for uranium and are shown on 

Figure 4-9. However, the final excavation area will change after the soil underlying structures and 

buildings are characterized for ASCOCs. 

. .  vation Area Del-n and Data Re view 

Task 2 - Select COCs and Identifv Potential Technetium-99. RCRA. M U .  UST. and Above-WAC 

L?&zG 

The COC lists for Remediation Areas 1, 3,4a, 4b, 5 ,  and 7 are summarized in Table 2-9. These lists 

are derived from R I F S  characterization data and divided into primary and secondary ASCOCs. 

(Section 2.1.3.2 defines primary and secondary ASCOCs.) 

Technetium-99 has been measured above the FRL in soil below Tension Support Structures 4 and 5 ,  

located in the southwest comer of Remediation Area 3; in the northeast comer of the Me& Fabrication 

Building, located in the northeast section of Remediation Area 4a; in the southwest comer of the area 

associated with the STP, and along the west end of the slurry pipeline in Remediation Area 7 

(Figure 4.9). 

There are three potential RCRA excavation units in Remediation Area 3 and one in Remediation 

Area 4b (Figure 4.9). The largest potential characteristic-waste area is associated with the 

decontamination pad and is located in the northeast comer of the Remediation Area 3. A second 

potential characteristic-waste area is located along the northern boundary of Remediation Area 3 and is 

4 
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associated with the KC-2 warehouse (Building 63) and west pad. The third potential characteristic- 26 

waste area is associated with the lumber storage area (Building 12C) and maintenance warehouse 

(Building 12D) in Remediation Area 3. A fourth potential characteristic-waste area is in Remediation 

27 

28 

Area 4b and is associated with HWMU #22 - the abandoned sump west of the Pilot Plant Excavation. 

All of these potential characteristic-waste areas will be dealt with under Excavation Approach D. 
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There are 25 HWMUs in the Former Production Area (Remediation Areas 3,4a, 4b, and 5),  1 HWMU 

in Remediation Area 3 outside the production area (FTF), and 1 HWMU in Remediation Area 1 (STP). 
A list of the HWMUs is presented in Table 2-1. All of these HWMUs will be closed under the 

CERCLA/RCRA process, with most of these closures anticipated to be completed during the initial 

D&D activities associated with preparing the buildings and structures for demolition. Footprints 

remaining from these closures will be evaluated for HWMU COC distribution under this excavation 

approach. 

There are six UST sites in the Former Production Area (Table 2-2): UST-11 and UST-13, east of 

Plant 1 truck dock (Remediation Area 4b); UST-12, east of Building 31A (Remediation Area 5);  UST- 

14, buried under the south end of Plant 6 (Remediation Area 4a); UST-17, north of Building 46 

(Remediation Area 5);  and the kerosene tank in the tank farm area of Remediation Area 3. Footprints 

remaining from the removal of USTs will be evaluated for UST COC distribution under this excavation 

approach. 

Based on the RI/FS characterization data for uranium, eight known areas within the proposed 

Excavation Approach D boundaries have the potential to exceed established WAC levels for uranium 

(Figure 4-9). These areas are as follows: northeast of Soil Stockpile 1; west of Soil Stockpile 4; 

northeast of Quonset Hut #1; under Tension Structure #6; north of the Ore Refinery Plant; the 

northeast comer of the Metals Fabrication Plant; the southwest and northwest comers of the analytical 

laboratory; and the southwest area associated with the STP. Additional above-WAC areas may be 

delineated in soil underlying buildings and structures. All identified above-WAC soil in the Former 

Production Area will be excavated and segregated under this approach. 

Task 3 - Initial D&D Activities 

Initial D&D activities anticipated to be performed prior to pre-excavation surveying and sampling 

include removal of equipment and associated hardware, piping, and other materials from within 

buildings and structures. It is desirable to perform these D&D activities prior to sampling and analysis 

activities to eliminate crosscontamination of samples by concurrent D&D activities. Buildings and 
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structures will be considered ready for pre-excavation sampling activities when their shells are ready 

for demolition, and such activities will be carried out prior to demolition when possible. 

Task 4 - Re-Excavation S a m m n e  COC List. As Needed 

When possible, final D&D on above-grade buildings and structures will be carried out after pre- 

excavation sampling activities. Pre-excavation sampling will be executed to determine whether 

ASCOCs are present at above-WAC and above-FRL values in soil below building floors and 

foundations. Sampling holes will be drilled through concrete floors and foundations to access the 

presence of ASCOCs in underlying soils. In general, M/FS data will be used to determine the number 

of additional samples to be collected near the perimeter and center of the building foundation and in 

areas where process knowledge and history indicate the potential for contamination to occur. When 

possible and as needed, geoprobe borings will be placed prior to demolition of the above-grade 

structures to determine the depth of ASCOCs above-WAC and above-= values. 

In the event geoprobe borings cannot be placed prior to demolition of the above-grade structures (e.g., 

geoprobe equipment cannot fit into building or structure), the pre-excavation sampling event will 

investigate the presence of ASCOCs in the first 6 inches of soil underlying the concrete floors and 

foundations. A comprehensive laboratory analysis of all ASCOCs applicable to the production area 

will be performed to establish the nature of contamination below the building structures. The initial 

ASCOC list will be modified, as needed, pending the results of the laboratory analyses. If ASCOCs 

are determined to be present above their respective FRL, the extent of the ASCOCs will be pursued 

after final D&D activities are completed (Task 8). 

Task 5 - Delineate Exca vatxon Extent Due to Techn etium-99 Contamxnatioq 

Delineation of the extent of soil containing technetium-99 will be carried out as described under Task 4 

* . .  

in Section 4.1.3. 

Task 6 - TCLP Test and Delin eate Characten ‘stic Waste Ext em 

The extent of soil excavation needed to remove potential toxicity characteristic COCs in the RCRA soil 

areas identified in Task 2 will be determined by obtaining discrete samples from surface and subsurface 
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locations. The sampling and analysis protocol to delineate potential characteristic waste will be carried 

out as described under Task 5 in Section 4.1.3.  

i 

. z 

3 

. .  Task 7 - Determine Remai- Exca vat ion Extent 4 

After excavation volumes for technetium-99 and identified toxicity characteristic COCs have been 5 

delineated, the excavation volumes for non-technetium-99, above-WAC soil and soil above the FRLs 

for ASCOCs will be determined. If above-WAC soil is present in the eight above-WAC areas 

identified on Figure 4-9, the excavation area will be delineated and the center of the excavation will be 

determined as described under Task 6 in Section 4.1.3.  

8 - Final. Above-Gnde D&D A c t i v k  

Following the pre-excavation sampling event, demolition of the buildings and structures will take place 

and the above-grade debris will be removed and staged for sizing and proper disposition. Upon 

completion of these activities, additional surveys and sampling may be initiated, as needed, to 

determine the extent of soil excavation. 

Task 9 - PreDare-Spe- IRDP 
The area-specific IRDP will be prepared as discussed under Task 7 in Section 4.1.3.  

Task 10 - ImDlementRun-offmol. As Needed 
Run-off control will be implemented as discussed under Task 9 in Section 4.1.3. 

Task 1 1 .  - Technetium-99-Dr iven Exca vatioq 

The technetium-99 excavations will be carried out as described under Task 10 in Section 4.1.3. 

Task 12 - Char acten 'stic Waste-Driven Exca vation and Treatm ent 

Any identified RCRA characteristic waste will be excavated as described under Task 11 in 

Section 4.1.3.  
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Task 13 - UST Excavatipg 

The six UST sites in the Former Production Area (Table 2-2) will be excavated and removed to satisfy 

the relevant and appropriate regulatory requirements. If fluids and/or residue material are present in 

the UST, they will be sampled and analyzed prior to removal of the UST to determine appropriate 

handling and storage procedures as well as treatment options, if applicable. Excavation will follow the 

protocol for UST removal identified and discussed in Appendix F.3. After UST removal, underlying 

soil will be surveyed and/or sampled and analyzed to determine whether COCs have been released 

from the UST. If surface soil samples indicate COCs are present at or above their respective FRL, the 

depth of excavation will be determined by obtaining soil cores with geoprobe borings and performing 

surveys or sampling and analysis on the core material. 

The level of effort placed in the soil survey and sample effort will be determined by the production 

history and knowledge of the contents of the UST, analytical information on the contents of the UST (if 

applicable and available), and the physical condition of the removed UST. If production records and/or 

analytical results indicate the UST handled hazardous materials, excavation of the remaining soil may 

be treated as a RCRA soil area or a HWMU. 

Task 1 4 - Implement Perched Water Control. As N eeded 
If excavation activities encounter perched water, controls will be implemented as discussed under 

Task 12 in Section 4.2.3. 

Task 15 - Real-Time. Non-Tec- -99. WAC Mon itoring and Excavation 

Presently, there are eight known soil areas with the potential to exceed the established WAC levels in 
Remediation Areas 1, 3,4a, 4b, and 5.  If analytical characterization data indicate above-WAC soil is 

present, the delineated above-WAC areas will undergo real-time monitoring with NaI instruments 

during excavation to provide added assurance that above-WAC material does not enter the OSDF 
(Section 4.4.2). All above-WAC soil will be shipped off site for disposal. Additional details on the 

approach to real-time monitoring are provided in Section 3.3.3.1. 
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Task 16 - FRL -Driven * Bulk Exca vation of the Lay er 

Bulk excavation of soil exceeding FRLs will proceed as discussed under Task 13 in Section 4.1.3. 

WAC attainmeot will be demonstrated for all material placed in the OSDF in the manner presented in 

Section 4.4.2. 

Task 17 - -  Pre Cert ification Scm 

The pre-certification scan will be conducted as described under Task 14 in Section 4.1.3. 

Task 18 - CU. HWMU. & UST F o o a  Delin&on/Classification 

As part of the pre-certification survey, the excavated remediation areas will be divided into CUs, and 

CU footprints will be defined. Group 2 CUs will be established after Excavation Approach D has been 

executed. The footprint for HWMUs and USTs will be delineated and certifkd for closure independent 

of the CUs which contain them. Section 3.4.1 contains additional details on the delineation and 

classification of CUs, HWMUs, and USTs. 

Task 19 - Evaluate he-Certification Scan Resub 

Evaluation of precertification data will be carried out as described under Task 16 in Section 4.1.3. 

Task 20 - Hot-Spot/FRL Exca vatiodConfirm * atioq 

Removal of hot spots will be evaluated as described under Task 17 in Section 4.1.3, with the exception 

of areas where the uranium FRL is 20 ppm. In these areas, hot-spot evaluation will be conducted with 

the HPGe instrument, as indicated under Task 17. 

Task 21 - CU/HWMU/UST-Spec ific CertificationKlos ure S e  
The CU certification and HWMU closure will be demonstrated using the approach described under 

Task 20 in Section 4.2.3. UST closure will follow the protocol for HWMU closure, which is a 

minimum of four random samples collected within the UST footprint. Sample locations will be 

established with the GPS or appropriate survey system, and the random samples will be submitted for 

laboratory analysis for all UST COCs. 
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22 - Certifi&cdRecert&i&n 

Certification and closure of the CUs and HWMUs will be established as outlined under Task 21 in 

Section 4.2.3. Closure of the UST sites will follow the HWMU closure protocol, which specifies that 

the average concentration of each UST COC must be below its respective FFU. 

tion Task 23 - Additional Ho t-SDotlFRL Exca vat ion/Confixma 

Evaluation of the need to perform further excavation will be made as described under Task 22 in 

Section 4.2.3. UST closure will be evaluated in a manner analogous to HWMU closure. 

.. 

Task 24 - Prepare C e v  
Preparation of the Certification Report will follow the requirements summarized under Task 23 in 

Section 4.2.3. 

Task 25 - Area-Wide Interim Gradiw and Restoration 

Interim grading and restoration activities are described under Task 22 in Section 4.1.3. 

4.5 C D  - - 
Excavation Approach E is designed to handle shallow soil excavations that take place in remediation 

areas which require a minimal amount of excavation prior to certification. In nonimpacted areas (i.e., 

no known hot spots), the need for excavation is unlikely, and radiological scans may be used to 

forward the area directly to certification. The nature and extent of COCs in areas proposed for 

Excavation Approach E is generally limited to a few COCs in the top 1 foot of soil. Soil excavations 

for technetium-99, RCRA characteristic waste, and above-WAC material are not expected. If these 

types of excavations are required, the area will be addressed by Excavation Approach A. 

Excavation Approach E will be applied to Remediation Areas 1 (Phase m), 8, and off-property areas 

having the potential for excavation (Table 4-1 and Figure 4-1). Remediation Area 1, Phase III, 

encompasses most of the northern perimeter of the FEMP, where most areas along the perimeter have 

been shown by RI/FS characterization data to be nonimpacted. In Remediation Area 8, this approach 
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will be applied throughout the area. Off-property areas with the potential for remediation include the 

active outfall line and areas adjacent to the eastern fenceline. 

. .  4.5.1 General Des- 

Excavation Approach E follows a simplified version of the soil remediation process discussed 

throughout Section 3.0 and illustrated on Figures 3-1 through 3-8. The process will begin by screening 

existing data to identify whether excavation is needed. In most cases, excavation is not expected, and 

the area can be forwarded to the certification process. If excavation is needed, radiological survey 

results and laboratory analytical data may be collected and used in the remedial design to delineate the 

extent of soil excavation for above-FRL areas. The certification design is incorporated into a 

Certification Design Letter and the pre-excavation investigation infomation is incorporated into an 

IRDP, if needed. These documents are submitted to the OEPA and USEPA for review, and if an IRDP 

is submitted, it will be approved by the OEPA and USEPA. After the necessary reviews and/or 

approvals have been obtained from OEPA and USEPA, certification activities will begin along with any 

limited soil excavation which needs to take place. Soil delineated as above FRLs will be excavated and 
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placed in the OSDF. Upon completion of excavation in above-FRL areas, a precertification survey I6 

and certification sampling activities will commence, as discussed in Section 4.1.1. 17 

18 

4.5.2 S 19 

Special considerations for Excavation Approach E are summarized under the following discussions of 

the nature and extent of contamination, radiological scanning and field measurements, and attainment 

20 

21 

of WAC. 22 

Nature and Ejg,gnl of Contam ination 24 

Concentrations of ASCOCs in the northern corridor associated with Remediation Area 1, Phase m, and 

Remediation Area 8 are expected to below established FRLs, and these areas are expected to be moved 

into the certification process without the need for excavation. If RUFS data indicate the potential for 

25 

26 

21 

contamination above established FRLs, pre-excavation surveys, HPGe measurements, and/or limited 28 

sampling and analysis will be conducted to delineate potential above-FXL zones. If the pre-excavation 29 
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survey indicates the potential for above-WAC soil, the area will be remediated under Excavation 

Approach A. 

Radiolopica1 S c a n n l n g i e l d  Measur- 

Radiological scanning and HPGe measurements will be performed primarily as a pre-certification 

activity to prepare the area for certification. Scanning with NaI detectors will be performed with the 

RTRAK when possible. However, trees and riparian vegetation along Paddys Run in Remediation 

Area 8 pose some constraints on the implementation of radiological surveys and sampling activities if 

minimal impact to environmental habitat is desired. Radiological scanning will be conducted with the 

BTRAK or hand-held instruments, and 100 percent coverage might not be attained because of physical 

restrictions. Certification of CUs along Paddys Run will require discrete samples, as HPGe 

measurements may not be reliable in these vegetated areas. Additionally, the collection of discrete 

samples may not be entirely random if a large tree covers a sample location. 

bainment of WAC 

WAC attainment will not be relevant to most areas remediated under Excavation Approach E, as 

remediation will move immediately to certification without excavation. When excavation is needed to 

remove soil above established FRLs, WAC attainment will be demonstrated for primary ASCOCs 

which have WAC, using scans conducted with NaI detectors and/or HPGe measurements. RI/FS data 

and pre-excavation data (if collected) will be used to demonstrate that excavated soil'placed in the 

OSDF has met the WAC for secondary ASCOCs. 

4.5.3 Excavation Deta i& 

Figure 4-10 presents the logic flow for conducting Excavation Approach E. Each of the 16 tasks is 

discussed in detail or tied to details presented in Sections 3.0,4.0, and 7.0 andor relevant appendices. 

A comparison of these tasks with other excavation approaches is provided in Table 4-3. 

Task 1 - Potential Exca vation Area Delineat ion and Data Re view 

This task is carried out as outlined in Section 3.1.1. Based on the RIPS data, the only potentid 

excavation areas are within the northern corridor of Remediation Area 1, Phase 111, designated as 
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* * 92.5 

Excavation Approach A/E on Figure 4-1. Excavation in Remediation Area 8 is not anticipated based 

on historic knowledge and RYFS data. Radiological surveys and certification sampling activities will 

be conducted to confirm this preliminary decision. 

Task 2 - Select COCs and Identifv Potential Abo ve-FRL Area 
The ASCOC lists for Remediation Areas 1 and 8 are summaflzed in Table 2-9. These lists' are derived 

from RI/FS characterization data and divided into primary and secondary ASCOCs. (Section 2.1,3.2 

defines primary and secondary ASCOCs.) Note that there are no secondary ASCOCs established for 

Remediation Area 8. 

Based on the RI/FS characterization data, the only known area within the proposed Excavation 

Approach E boundaries with the potential to exceed established FRL levels is Remediation Area 1,  

Phase 111. Remediation Area 1,  Phase III, could potentially contain soil above WAC levels in areas 

along the FEMP perimeter that are designated Excavation Approach N E  (Figure 4-1). If such areas 

are detected, they will be remediated under Excavation Approach A. 

Task 3 - Pre-Exca vat ion Survevs and Sam- 

Pre-excavation surveys and surface-soil sampling (a.k.a. predesign investigation) will be conducted, as 
needed, using field and laboratory analytical techniques identified in Section 3.1.2. Activities will be 

carried out as indicated under Task 3 in Section 4.1.3. 

Task 4 - D e t m e  Exca vation ' Extent 

If excavation of above-FRL material is needed, excavation volumes will be defined by RI/FS data and 

pre-excavation survey and/or sampling results-that indicate ASCOCs are present above their respective 

FRL. Excavation Approach E will not deal with contamination present below the depth of 12 inches or 

with soil having ASCOCs above established WAC values. Therefore, the presence of ASCOCs above 

their respective FRL at depths greater than 12 inches or above their WAC will result in the area being 

remediated under Excavation Approach A. Soil with ASCOCs above their respective FRL but which 

meets the WAC will be excavated and disposed of in the OSDF. a 
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If needed, an area-specific IRDP (i.e., a remedial design) will be prepared as discussed under Task 7 in 
Section 4.1.3. 

For most of the area designated for remediation under Excavation Approach E, the remediation areas 

will be divided into CUs without prior excavation. The CUs established in areas designated as 
Excavation Approach E will be Group 2 CUs (500 ft by 500 ft). Group 2 CUs are designated for 

Excavation Approach E because little to no contamination is expected in these areas. Section 3.4.1 

contains additional details on the delineation and classification of CUs. 

7 - ImDlement Run-off Control. As Needed 

Where excavation is required, run-off control will be implemented as discussed under Task 9 in 

Section 4.1.3. 

Task 8- FRL -Dnven ' Exca vat= 

In the limited areas where it is identified, soil with ASCOCs above their respective FRL will be 

excavated and staged prior to placement in the OSDF. RIA3 and pre-excavation characterization data 

will be used to demonstrate that soil placed in the OSDF will meet the WAC. Section 3.3.4.1 provides 

additional details on demonstrating WAC attainment. 

Task 9 - -  Pre Certification Scan 

Most areas will progress to a pre-certification scan without requiring excavation. Areas that have been 

excavated will be pre-certified as discussed under Task 14 in Section 4.1.3. 
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Evaluation of pre-certification results will follow the discussion under Task 16 in Section 4.1.3. 27 



92 5 

FEMP-OSSEP DRAFT 
July 14.1997 

Task 11 - Hot-SDot/FIU, Exca vatiodConfhn ation 

Hot-spots are not expected in areas remediated under Excavation Approach E, but a hot-spot evaluation 

will be carried 'out according to the protocol described under Task 17 in Section 4.1.3. 

Task 12 - -  CU Specific Ce- 
Certification sampling will be performed as discussed under Task 18 in Section 4.1.3. 

Task 13- Certification/Recertification 
Certification will be evaluated as discussed under Task 19 in Section 4.1.3. 

Task 1 4 - Additiod Hot-SDot/FRL Exca va t ion /Comat  * ion 

Hot spots are not expected in areas remediated under Excavation Approach E. However, additional 

hot-spot evaluation will be carried out as discussed under Task 20 in Section 4.1.3. 

Task 15 - Prepare C e w t  ion Remd 

A Certification Report will be prepared for each remediation area as described under Task 21 in 

Section 4.1.3. 

Task 16 - Area-Wide Inte& Gra d' mlg - and Res toratioq 

Interim grading and restoration activities will be carried out as described under Task22 in 

Section 4.1.3. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

' 16 

17 

18 

19 

20 

21 

22 

4.6 EXCA VATION APPROACH F - NON-HDPE PIPELINE EXCA VATION OUTSIDE THE 23 

< 24 

Excavation Approach F is designed to handle non-HDPE pipeline excavations outside the Former 25 

Production Area. HDPE pipelines associated with the aquifer restoration activities and the AWWT will 

be left in place as part of the postclosure monitoring system in case that prolonged groundwater 

26 

21 

extraction is required. Excavation depths using this approach may be moderate to deep. The list of 

potential ASCOCs in areas proposed for Excavation Approach F is expected to reflect RI/FS data for 

28 

29 

the soils in the vicinity of the pipelines and process knowledge of materials handled by the pipelines. 30 
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However, the distribution of ASCOCs under the pipelines will not be established until the pipelines are 

removed. 

Excavation Approach F will be applied to the pipeline associated with the STP. The STP pipeline is 

located in Remediation Area 1, Phase 11, and off site, extending from the Former Production Area to 

the STP and off site to the Great Miami River. Additional non-HDPE pipelines may be delineated 

upon completion of Excavation Approaches A through E. 

. .  4.6.1 w r a l  D e s c m  

Excavation Approach F will be implemented in Remediation Area 1, Phase 11, after Excavation 

Approach A has been completed. The approach is modified slightly from the general soil remediation 

process discussed throughout Section 3.0 and illustrated on Figures 3-1 through 3-8. The process will 

begin by conducting a predesign investigation to delineate the extent of the STP pipeline, identify 

potential ASCOCs, and perform pre-excavation surveys and sampling activities as needed. 

Radiological survey results and laboratory analytical data will be forwarded to the remedial design to 

delineate the extent of soil excavation and the removal sequencing of the pipeline sections. This 
information will be incorporated into an IRDP and submitted to the OEPA and EPA for approval. 

After the IRDP has been approved, soil excavation and removal of the pipe will begin. Upon 

completion of excavation and pipeline removal in sections, a pre-certification survey, CU delineation 

(as sections of the pipe), and certification sampling activities will commence as described in 

Section 4.1.1. 

4.6.2 S u m i d -  

Special considerations for Excavation Approach F are summarized under the following discussions of 

the nature and extent of contamination, radiological scanning and field measurements, attainment of 

WAC, and logistics. 

Nature and Extent of Con taminat ion 

The nature of contamination associated with soil surrounding (primarily underlying) the STP pipeline is 

expected to be similar to STP COCs that are established with RI/FS data. Pre-excavation and . 
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excavation characterization data will be needed to establish the extent of contamination surrounding the 

STP pipeline and any other non-HDPE pipelines remediated under this approach. 

i 

2 

3 

PadiQ1Pglc=al Stay . .  
4 

Soil above the crown of the pipe to be excavated using this Approach F is not expected to be 

significantly contaminated. However, in certain sections of the pipe where the pipe was under pressure 

and/or previous leaks are suspected, radiological scanning with NaI detectors and in-situ measurements 

with the HPGe instrument will also be used to confirm whether soil lying above the crown of the pipe 

can be staged and directly used to bacWi11 the trench. No matter what soil will be used for backfill, 

backfill operation can only be conducted after completion of pipe removal and certification of residual 

impacted soil underlying the pipe for FRL attainment. 

Real-time radiological scanning is preferred to control excavation of the potentially impacted soil 

underlying the pipe. However, radiological scanning with NaI detectors and in-situ measurements with 

the HPGe instrument at the bottom of a trench may not be feasible for some conditions encountered in 

the field. Open trenches may prove to be unsuitable for real-time scanning and/or HPGe 

measurements, because of the geometry of the excavation or because of risk to personnel entering the 

trench. If pre-excavation surveys indicate the potential for contamination under the pipe and if in-situ 

HPGe measurements within the trench cannot be performed, excavated soil from under the pipe will be 

staged at an on-property location and the stockpile will be assigned to Excavation Approach C for later 

characterization and disposition decisions. Alternatively, if scanning and HPGe measurements can be 

performed in the trench and widespread contamination is indicated, excavation of the impacted soil 

under the pipe will be conducted similar to Excavation Approach D. 
- 

Attainm ent of WAC . -  

WAC attainment for ASCOCs will be demonstrated using a combination of real-time scans, field 

measurements, and analytical data obtained on discrete samples. Real-time, gross-gamma scans and 

HPGe measurements will be performed on the excavation surfaces in the trench to demonstrate WAC 

attainment for pr imaj  ASCOCs, if possible. When the trench geometry, perched water, and/or health 

and safety considerations prohibit the use of real-time scans and in-situ HPGe measurements, the 
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potentially contaminated soil underlying the pipe will be excavated and isolated in a stockpile on F E W  

property. The stockpile will be remediated under Excavation Approach C to determine 

Characterization and disposition decisions. WAC attainment for secondary ASCOCs, if applicable, will 

be determined by analytical data collected on discrete samples during preexcavation sampling 

activities. 

Loglstlcs 
Excavation of non-HDPE pipelines outside the Former Production Area will require consideration of 

off-site property access, real-time monitoring limitations, perched-water controls, and handling and 

staging of pipeline and impacted soil. Right-of-way ownership and private property access will need to 

be obtained when the STP pipeline between the FEMP and Great Miami River is removed, and 

construction permits for off-site excavation may be required. Adequate planning must be developed in 

the IRDP to ensure all necessary access routes and permits are obtained prior to initiating off-site 

excavation activities. 

Real-time monitoring may be limited by the geometry of the trench and the presence of perched water 

and/or by health and safety considerations. Contingency plans will be developed in the IRDP that 

describe the actions needed when real-time monitoring cannot be conducted. These actions may 

include moving the characterization and disposal decisions to a different excavation approach similar to 

Approach D. 

. 

The handling and staging of pipeline and soil off site may pose additional constraints on the 

remediation. Soil characterized as below established FRLS will be staged in proximal areas to use as 

backfill after the CU (Le., a section of the trench) has been certified. However, if product material is 

in the pipeline or soil has been excavated without the ability to conduct an in-situ scan or HPGe 

measurement, different excavation and staging scenarios will apply. Contingency plans for these site- 

specific scenarios will be developed and addressed in the IRDP. 
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4.6.3 J&XI vatlon D e a  I 

Figure 4-12 presents the logic flow for conducting Excavation Approach F. Each of the 25 tasks is 

discussed in detail or tied to details presented in Sections 3.0,4.0, and 7.0 and/or relevant appendices. 

2 

3 

A comparison of these tasks with other excavation approaches is given in Table 4-3. 4 

s 

T E w a t a  Re view 6 

The potential pipeline excavation areas will be delineated using final construction plans with additional 

. .  

7 .  

delineation provided where RI/FS data are available (Figure 4-13). However, additional pipeline 

excavation areas may be delineated upon completion of Excavation Approaches A through E. 

8 

9 

10 

- Sel v -w 11 

The ASCOC list for Remediation Area 1, Phase II, is summarized in Table 2-9. These lists are derived 12 

from RI characterization data and divided into primary and secondary ASCOCs. (Section 2.1.3.2 

defines primary and secondary ASCOCs.) a 13 

14 

IS 

Based on the RI/FS characterization data, there are no known areas within the proposed Excavation 

Approach F boundaries with the potential to exceed established WAC levels. However, soil 

surrounding and underlying the pipelines could potentially contain ASCOCs above WAC levels. If 

such soil exists, it will be excavated and segregated under this approach. 

16 
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Task3 - -  Pre Exca vation . Survevs and S ~ U I D ~  21 

The pre-excavation survey and sampling will be carried out as discussed under Task 3 in Section 4.1.3, 

with the following noted exceptions. Because pipeline excavation in Area 1, Phase II property will take 

22 

23 

place after Excavation Approach A has been implemented, surface soil above the pipeline will be below 

the FRL values established for the ASCOCs, -and additional sampling of surface soil is not anticipated. 

24 

25 

26 

Furthermore, surface surveys and/or sampling may need to be conducted for the pipeline extending 27 

from the STP to the Great Miami River. If sampling is implemented, a nominal grid width of 50 ft will 

be centered along the length of the pipeline to develop an initial zone of investigation that is 25 ft on 

28 

29 

each side of the pipeline. After establishing the grid, geoprobe borings will be placed on the 30 
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established perimeter of the grid and within the estimated excavation area between the surface 

projection of the pipeline and grid perimeter to determine the depth of excavation. Section 3.1.3 

provides additional details on establishing the excavation boundaries. 

. .  Task 4 - D e t e w e  Exca vation . Extent and PiDeline Section Seauenc e 

Excavation volumes will be defined by using soil cores returned from geoprobe borings and surveying 

and/or sampling the cores to define the depth where ASCOCs are above their respective FRL. The 

presence of soil with ASCOCs at or above the WAC will result in delineation of a WAC excavation 

volume. Soil with ASCOCs at or above their respective FRL that meets the WAC will be delineated as 
a FRL excavation. Sample collection and handling procedures, laboratory protocols and methods, and 

instrument detection limits are presented in the QAPP (Appendix E). 

In general, previous excavation completed in the Former Production Area is likely to have exposed the 

pipeline at the margin of the Former Production Area. Therefore, the pipeline section sequence for 

excavation is proposed to begin at the margin of the Former Production Area and proceed outward. 

The proposed excavation sequence for the pipeline associated with the STP is to initially remove the 

on-site pipeline followed by removal of the off-site portion of the pipeline. 

Task 5 - PreDare Area-Sgecific IRDP 

An area-specific IRDP will be prepared as described under Task 7 in Section 4.1.3. 

Task 6 - PreDare Exca vation Site 

Prior to excavation, a number of institutional and constructional measures will be implemented to 

control access to the area and to prevent the spread of contaminated soil. Because pipeline excavation 

within the boundary of the FEMP will be conducted after all other excavation is complete, grubbing 

and disposal of cleared shrubs and trees will not be an issue. However, these latter preparation 

activities may apply to excavation of the off-site pipeline that runs from the STP to the Great Miami 

River. When off-site grubbing and clearing must be conducted, all needed permits and access controls 

must be obtained, and the action will be implemented in a manner that minimizes the impact to the 

environment. Section 3.3.1.1 and Appendix F.2 further discuss site preparation activities. 
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Task 7 - ImDlement -Off  CQXISIQI. As Needed 
Run-off control will be implemented on the FEMP site in the manner discussed under Task 9 in 

Section 4.1.3. Special considerations for run-off controls in off-site areas will be evaluated on a site- 

specific basis in the IRDP. 

. Task 8 - XmDlement Perched W ater C m o l .  As Needed 

If excavation activities encounter perched water on the FEMP property, the protocol discussed under 

Task 12 in Section 4.2.3 will be executed. If perched water is encountered during off-site excavation 

activities, the water will be pumped and stored until a disposition decision can be reached. Sampling 

and analysis will be necessary to determine whether the water can be discharged to the surface or 

whether it needs to be treated prior to discharge. Specific sampling and analysis plans will be 

developed on a case-by-case basis in the IRDP. 

to Crown of P beline and Set Soil Aside as Clem 

Because pipeline excavation within the boundary of the FEMP will take place after Excavation 

Approach A has been implemented, surface soil excavated to the crown of the pipeline will be below 

the FRL values established for the COCs. Similar conditions are expected to exist for the off-site 

pipeline leading from the STP to the Great Miami River. Clean soil will be excavated and segregated 

prior to excavation of contaminated soil. In the event surface soil above the off-site pipeline has areas 

where ASCOCs are above their respective FRL, the contaminated soil will be excavated and segregated 

from clean soil. 

d CaD Ends Task 10 - Rem0 ve Section of PiDeline an 

Pipeline sections outside the Former Production Area but within the FEMP boundary will be removed 

first. If holding material is present in the pipeline, it will be drained and managed with the pipeline as 

. .  

summarized in Appendix F. The length of section to be removed will be tied to the nominal 

dimensions of the CU adjacent to the pipeline (i.e., 250 ft or 500 ft) or the length of the entire pipeline, 

whichever is shorter. After the pipeline is exposed by excavating the surrounding soil and staging the a 
4-53 
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soil into appropriate clean or contaminated piles, a section of the pipeline will be removed and the open i 

end will be capped, if applicable. 7 

3 

If pre-excavation surveys and/or sampling indicate the potential for soil to exceed the WAC and if 4 

scanning instrumentation can enter the trench, a WAC scan of the soil under the removed section of 

is restricted and a WAC scan cannot be performed, bulk excavation will proceed without the WAC 

scan (Task 14) and the soil will be remediated under Excavation Approach C to determine the disposal 

5 

pipeline will be conducted to delineate the excavation area (Task 11). However, if access to the trench 6 

7 

8 

option. 

Task 1 1  - WAC S c a d  Soil Belo w the P m e k  

When access to the trench is possible, soil below the pipeline will be surveyed to establish whether 

above-WAC material is present. If above-WAC soil is detected, additional WAC scans will be 

conducted during excavation and/or geoprobe borings will be placed to determine the depth of WAC 

material, as needed. In the absence of finding any above-WAC soil, bulk excavation of the remaining 

impacted soil will proceed (Task 13). 

. .  

Task 12 - WAC-Driven Exca vation/Conbation 

After the extent of above-WAC soil has been delineated, excavation will resume to remove the 

identified volume of above-WAC material. Soil above the WAC will be excavated, segregated, and 

contained to prevent contamination of below-WAC areas. 

Task 13 - Bulk Exca vation . of R ernainin- acted Soil 

Following the removal of soil above the WAC, if applicable, any remaining soil containing ASCOCs 
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above the FRLs will be excavated and staged prior to placement in the OSDF. RI/FS data and pre- 

excavation scans and characterization data will be used to demonstrate WAC attainment. 

25 

26 

Section 3.3.4.1 provides additional details on demonstrating WAC attainment. 
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Dsk 14 - BU z c t e d  Soil and Placement into a TemgQrarv S w  ng Area 
When access of personnel and scanning instruments to the pipeline trench is not possible, bulk 

excavation of impacted soil will proceed, and the soil will be remediated under Excavation Approach C 

prior to determining the disposal option. 

Task 15 - Pre-Certification Scan to the &tent Possibk 

Upon completion of excavation, the site will be prepared for a pre-certification survey and/or sampling 

event. Based on the geometry of the excavation awaiting pre-certification, the survey and/or sampling 

equipment may be restricted by limited access and/or health and safety issues. The radiation survey 

will be conducted with NaI detectors and/or by discrete measurements with field instruments containing 

a HPGe, if possible. Pre-certification will be based on the residual activity of primary radioactive 

COCs in the soil, except in areas where primary COCs are metals or organic compounds. For these 

exceptions, discrete samples will be collected to supplement the pre-excavation data, as needed. 

Additional details on pre-certification activities are presented in Section 3.3.3. 

Task 16 - CU DelineatiodClassification 

After the pre-certification scan, the pipeline trench will be divided into CUs. When possible, the CUs 

established on site will conform with sukounding CU dimensions (ideally 250 ft  by 50 ft  or 500 ft by 

50 ft). For cases where the entire pipeline length is less than 250 ft, the CU dimensions will be 

adjusted accordingly. Additionally, in the event pre-excavation characterization has defined an 

excavation width greater than 50 ft  (Le., 25 ft on each side of the pipeline trace), the CU boundary will 

be extended to the designated width. 

Task 17 - Evaluate Pr e-Cert&atxon Scan Resu Its 
Pre-certification results will be evaluated as discussed under Task 16 in Section 4.1.3. 

Task 18 - Hot-SDot/FRL Exca vatiodConfirm ation 

Evaluation of hot spots will follow the protocol described under Task 17 in Section 4.1.3. 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 . 

20 

21 

P 

23 

24 

25 

26 

21 

28 

29 

FER\OUS\SEP\SEC04UuIy 11.1997 1O:M mn 4-55 



FEMP-OSSEP DRAFT 
July 14, 1997 

T 2 l c  - -  Cert- 
The certification sampling will be conducted using the procedure described under Task 18 in 

Section 4.1.3. 

Task 20 - CertificatiodRecertification 

The criteria and statistical tests used to make the certification decision are described under Task 19 in 
Section 4.1.3. 

V 
. .  1 

If certification fails and additional excavation is required, it will be carried out as indicated under 

Task 20 in Section 4.1.3. 

Task 22 - Backfill Sec tion with Exca vated Soil Remo ved f i d b o  ve Pmeline . .  

After certification sample results have demonstrated that the CU is ready for certification, the trenches 

will be backfilled with below-FRL soil removed from above the pipeline. Interim grading and 

restoration will take place after the Certification Report is approved. 

Ta 1 - a  - xc v ed cted Soil for Disposd 

Soil that was staged because of the inability to conduct a WAC scan (Task 14) will be surveyed, 

sampled, and analyzed under Excavation Approach C prior to determining the disposal option. 

Task 24 - PreFare Certification Repm 

The Certification Report will be prepared as described under Task 21 in Section 4.1.3. 

Task 25 - Area-Wide Interim G r w  Restoration 

Interim grading and restoration will be implemented as discussed under Task 22 in Section 4.1.3. 
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TABLE 4-1 

EXCAVATION APPROACHES TIED TO REMEDIATION AREM 

Excavation Approach Remediation Areas 

A: Shallow Excavation of Impacted, &-Property 
Area Outside the Former Production Area and 
Other Waste Storage/Management Areas 
(Figure 4-2; Section 4.1) 

B: Excavation in Waste Storagehlanagement 
Areas Outside the Former Production Area 
(Figure 4-4; Section 4.2) 

C: Excavation of Existing Soil Stockpiles in the 
Former Production Area and Remediation 
Area 1, Phase I 
(Figure 4-6; Section 4.3) 

D: Excavation Following D&D in the Former 
Production Area STP, and FTP 
(Figure 4-8; Section 4.4) 

E: Off-Property and Nonimpacted, On-Property 
Area Certification 
(Figure 4-10; Section 4.5) , 

F: Non-HDPE Pipeline Excavation Outside the 
Former Production Area 
(Figure 4-13; Section 4.6) 

1, 2, 6, and 7 
(Figures 4-1 and 4-3) 

2, 3, 6, 7, U P ,  and S W L  
(Figures 4-1 and 4-5) 

1,3and5 
(Figures 4-1 and 4-7) 

3,4a, 4b, 5, 7, FTF, and STP 
(Figures 4-1 and 4-9) 

'1, 8, and off site areas 
(Figures 4-1 and 4-11) 

(Figures 4-1 and 4-13) 

D&D = decontamination and dismantlement 
FTF = Fire Training Facility 
HDPE = highdensity polyethylene 
LSP = Lime Sludge Ponds 
STP = Sewage Treatment Plant 
SWL = Solid Waste Landfdl 



TABLE 4-2 

REMEDIATION AREAS TIED TO EXCAVATION APPROACHES 

Remediation Area 

1 
(includes STP) 

2 

3 
(includes FTF and U P )  

4 

5 

6 
(includes SWL) 

7 

8 

9 
(off-site) 

FTF = Fire Training Facility 
U P  = Lime Sludge Ponds 
STP = Sewage Treatment Plant 
TBD = to be determined 
S W L  = Solid Waste Landfill 

Excavation Approach 

A, D, E, and F 

AandB 

B, C, and D 

D 

CandD 

AandB 

A, B, and D 

E 

TBD 
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TABLE 4-3 

CROSS-COMPARISON OF TASKS WITHIN THE EXCAVATION APPROACHES 

Step TASK Excavation 

Approach 
A B C D E F  

~ ~ ~~~ 

Potcmial Excavation Arca Delineation and Data Review 
Selw COCs, ldauify Potential Tcchnnium-99, RCRA. HWMU, and Above-WAC arcas 
Coordination with D&D Activities 

RcExcavation Surveys and Sampling 

Delineate Excavation Extent Due to Tcchnctim-99 Contamination 

TCLP Test and Delineate Characteristic Waste Exrnu 
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5.0 ENVIRONMENTAL CONTROLS AND MONITORING 1 

In accordance with the Integrated Environmental Mo,nitoring (IEMP) (DOE 1997a), each remediation 

project is responsible for the design and execution of its own monitoring activities (outside the 

Integrated Environmental Monitoring Plan P M P ] )  to demonstrate compliance with its respective 

project-specific environmental-emission-control applicable or relevant and appropriate requirements 

2 

3 

4 

5 

(ARARs) (Appendix A) and to obtain the timely feedback required to track the effectiveness of those 6 

controls and make necessary, routine "process adjustments. " This section includes the management 

strategy for implementing project-specific environmental control mechanisms and for conducting 

7 

8 

project-specific environmental monitoring, during remediation of impacted soils at the Fernald site. 

Environmental control mechanisms, and monitoring and reporting requirements, are provided by 

pathway for natural resource impacts, air, surface water, and groundwater. This sequence follows that 

of Appendix A, where the pertinent environmental requirements are presented. 

This section of the sitewide excavation plan (SEP) will be used as the basis for defining the specific 

environmental control, monitoring, and data evaluation requirements in each project-specific integrated 

remedial design package (IRDP). The information provided in this section addresses the approach for 

project-specific environmental control and monitoring, how the resulting information will be used by 

the project organization for "process-adjustment" decisions, and how it will be integrated with sitewide 

monitoring and reporting requirements, based on the regulatorydriven (Appendix A) and IEMP-related 

monitoring and reporting programs at the site. To the extent practical (dependent on sampling 

frequency, analysis turnaround times, etc.), data collected under both the project-specific and sitewide 

monitoring programs will be reported in accordance with their associated regulatory drivers and the 

framework of the IEMP reporting schedule. The IEMP will provide a summary reporting link (to 

assist with sitewide interpretations) and a cumulative feedback function for the project-specific 

monitoring conducted by the individual remediation projects. It should be noted, however, that routine 

"process-adjustment" decisions, which will be made by the Soil Characterization and Excavation 

Project (SCEP) (as the Fernald Environmental Management Project's PEMP's] lead project 

organization) to react and respond to project-specific operating conditions and process-control 

objectives, will not be reported as part of the IEMP quarterly or annual reporting cycles. Rather, these 
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types of routine decisions will be maintained as part of the project organization's daily operations logs 

and are considered to be a normal course of day-today practice to achieve project-specific operating 

objectives (Section 3.6). Figure 5-1 summarizes the FEW sitewide and project-specific environmental 

monitoring and control mechanisms. 

The potential need to relocate some of the then-existent sitewide environmental monitoring program's 

monitoring locations or stations will be evaluated during the development of project-specific IRDPs. 

Such anticipated relocations will be coordinated with IEMP personnel to ensure that the integrity of the 

sitewide environmental monitoring program is maintained. To the extent practical, those relocations 

will be identified in the IEMP during its annual review or biennial revision cycles. Needed relocations 

not known in time for these cycles will be identified in the respective IRDP and reflected in the 

subsequent IEMP cycle. 

5.1 PROJECT-SPECIFIC CONTROL MECHANISMS AND MONITORING 

Project-specific control mechanisms, associated monitoring, and the use of the resulthg information by 

the project organization for "process-adjustment" decisions are presented in the following subsections. 

Each project-specific IRDP will utilize the control mechanisms, monitoring programs, and data 

evaluation programs described in this section for development of their project-specific programs, but 

may revise and improve the programs described herein using the "keep, stop, start" concept to take 

advantage of "lessons learned" during the previous phases of the soil remediation process. 

5.1.1 Natural Resource I m D m  

5.1.1.1 Control Mechanisms 

For soil remediation projects to be initiated under the SEP, the strategic control mechanism for natural 

resource impacts is fourfold: 

1. Identify the unavoidable impacts to natural resources anticipated to result from remediation 
activities. 

2. Plan and design the remediation activities to limit the anticipated natural resource impacts to 
those which practically cannot be avoided. 
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3. Monitor to document the actual extent of impacts. 

4. Conduct natural resource restoration. 

The first component, unavoidable impacts to natural resources, has been addressed by the Records of 

Decision (RODs) for Operable Units 2 and 5 (DOE 1995d, 1996d). These RODs identified the 

unavoidable potential natural resource impacts anticipated to occur as a result of remediation activities 

to be initiated under the SEP. The second component, design, is discussed briefly in the following 

paragraph. 

Avoidance of impacts to FEMP natural resources will be controlled through design as follows. 

Sensitive natural resource areas have been delineated at the FEMP through a variety of field activities 

and through regulator and stakeholder input. These areas, termed "Priority Natural Resource Areas," 

encompass the Paddys Run riparian corridor; the 36-acre forested wetlands; the northern woodlots of 

the site; and threatened and endangered species habitat on the FEMP. These areas are illustrated in the 

Natural Resource Impact Monitoring Plan (briefly discussed below) and Figure 5-2. 'All remedial 

activities will be designed to avoid impacts to Priority Natural Resource Areas to the extent practicable. 

Each IRDP will specify access points, laydown areas, etc., outside Priority Natural Resource Areas. 

Potential impacts to other FEMP natural resources will be minimized through the incorporation of 

appropriate environmental control mechanisms as well. These are addressed in the subsequent, media- 

specific discussions. 

The third component, monitoring, and the fourth component, restoration, are addressed briefly in the 

discussion in the following subsection. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

. .  5.1.1.2 Monitoring n 

Project-specific monitoring of natural resources under each IRDP will be conducted in accordance with 

that plan include field verification and documentation of the extent of natural resource impacts 

28 

the provisions of the Natural Resources Impact Monitoring Plan (a part of the EMF'). Objectives of 29 

30 

identified under the various operable unit RODs and identification of any unanticipated natural resource 31 
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impacts that may occur during remediation. As presented in Section 5.2.1 herein, natural resource 

monitoring data collected under the Natural Resources Impact Monitoring Plan (a part of the IEMP) 

will be reported within the framework of the IEMP reporting schedule. The natural resource 

monitoring data collected from the FEMP will be updated in the Natural Resources Restoration Plan 

(NRRP) as it is relevant to restoration. 

5.1.2 AirPath wav 

The strategy for assessing impacts on the air pathway from remedial activities includes monitoring 

activities that will satisfy requirements for noise, fugitive emissions (visible dust), airborne radiological 

particulate, and radon and direct radiation monitoring during excavation of impacted soils. Air 

pathway monitoring activities initiated under the SEP to the maximum extent possible will make use of 

both the existing FEMP occupational air monitoring program and the sitewide environmental 

monitoring program (described in Section 6.0 of the IEMP). Using existing monitoring programs will 

help ensure that project-specific data are of comparable quality and are beneficial in evaluating and 

reporting project-specific air pathway releases under the various regulatory drivers (Appendix A) 

associated with these monitoring programs. Administrative and engineering control techniques, in 

accordance with the FEMP fugitive dust control "best available technology" (BAT) determination, will 

be implemented during excavation activities to mitigate potential emissions of fugitive dust and airborne 

radiological particulate emissions. 

Project-specific monitoring requirements related to noise and fugitive emissions (visible dust) are 

presented in the following pages. Plans for integrating project-specific air pathway monitoring data 

into the IEMP reporting process are described in Section 5.2.2 herein. 

5.1.2.1 Noise 

Federal law mandates that all federal agencies, including DOE, comply with federal, state, interstate, 

and local laws and regulations governing the control and abatement of environmental noise. As 

identified in the Operable Unit 5 ROD (DOE 1996d), the Noise Control Act (42 U.S.C. 4901 et seq.) 

and the Noise Pollution and Abatement Act (42 U.S.C. 7641 et seq.) are the two primary federal 

statutes regulating noise pollution and abatement. Executive Order 12088, entitled "Federal 
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Compliance With Pollution Control Standards," also requires federal agencies to comply with the Noise 1 

Control Act. The implementing regulations associated with these statutes that are ARARS under the 

SEP (Appendix A) include the construction equipment noise standards promulgated in 40 CFR $204.1 

2 

3 

and the transportation equipment noise standards promulgated in 40 CFR $205.1. 4 

5 

Control Mechanisms 6 

7 Noise control and abatement will include noise control devices (mufflers) on vehicles and machinery, 

proper maintenance of vehicles and machinery, and also may include rescheduling time periods in 8 

which heavy equipment is used in the field. Currently, only miniial remediation activities are 

anticipated to be performed after sunset. 

9 

10 

I 1  

To ensure that Occupational Safety and Health Administration (OSHA) and American Conference of 12 

Governmental and Industrial Hygienists (ACGIH) noise limits are met, an administrative action level 

below these limits will be specified in the project-specific health and safety plans. This administrative 

13 

14 

action level will be used to assess the need for hearing protection for field personnel in the vicinity, the 15 

need for maintenance of vehicles and machinery, and the need for additional noise control and 

abatement. 

16 

17 

18 

Monltorina 19 

measurements will be made in the field by health and safety personnel, using health and safety 

protocols for noise monitoring, to assess whether administrative action levels are exceeded; the need 

for hearing protection; the need for maintenance of vehicles and machinery; the need for additional 

noise control or abatement; and compliance with Occupational Safety and Health Administration 

(OSHA) and American Conference of Governmental Industrial Hygienists (ACGM) occupational noise 

Noise monitoring will be conducted to implement IRDP project-specific health and safety plans. Noise m 
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Components of noise monitoring will include establishing remediation area-specific background levels 

activities. If background noise levels are within 10 dBA (decibels on the A-weighted scale) of a 
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pre-contemplated administrative action level (e.g., from a preceding project), then a new administrative 

action level may be established for a given area before remediation of that area is initiated. If the 

environmental noise level falls within 5 dBA of the administrative action level, health and safety 

personnel will contact the project field manager to begin appropriate corrective actions. 

Field managers will be responsible for documenting noise monitoring in the field in accordance with 

the recordkeeping guidelines presented in Section 3.6 and Appendix F of the SEP and for initiating 

noise abatement measures. 

. .  5.1.2.2 wi ve Erglssiogs 

Control Mechanim 

Project-specific IRDPs will be developed in accordance with the following, which has itself been 

developed from the "Fugitive Dust Control Sitewide Guidelines," developed in turn from the FEMP- 

specific determination of BAT for dust control. 

Water, commercially available dust suppression agents, or other appropriate methods and work 

practices, will be used proactively to reasonably minimize dust generation from remediation activities. 

Only the amount or method necessary for dust control will be applied; excessive amounts or methods 

will not be applied. The application rate of water or other dust suppression agents, and frequency of 

application, are anticipated to vary depending on existing moisture, surface type, and other 

environmental conditions. Water or other dust suppression agents will be applied in sufficient quantity 

to prevent dust generation but limited so that they do not result in migration of the agent beyond work 

area boundaries, ponding, or disruption of other portions of work. 

For soil hauling activities, dust control shall be by progressive increments focused on making the 

material to be transported unlikely to become airborne. The base mechanism is anticipated to be 

reliance on inherent moisture in the soil or soil-like materials, coupled with a 15-mile-per-hour (mph) 

speed limit during hauling. If visible dust emissions from the hauled materials occur during hauling, 

one or a combination of the following dust control methods are anticipated to be used: 
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Apply water mist 

Reduce hauling speed 
Cover truck load bed. 

Change configuration of material (e.g., place less in the trucks) 

Add surfactants or other agents to the water mist 
Apply resins, crusting agents, or foams in lieu of water mist (atypical truck load bed covers) 

Wheel-washing stations will be used at the point of origin from the soil remediation project prior to 

entering any defined paved or unpaved roadways. Clods, clumps, or visible deposits of soil or other 

materials that could readily become visible fugitive emissions from paved or treated unpaved 

roadways/parking areas will be promptly removed. Appropriate dust control mechanisms will be 

applied to reasonably minimize the generation of visible dust that may result from the removal process. 

Applicable definitions, and the criteria for determining visible dust or excessive visible dust, will be as 

follows: 

0 1. Definitions 

Dust alert: Whenever FDF gives notification to the Subcontractor that visible particulate 
emissions exceed six (6) minutes during any 60-minute observation period during non-work 
periods. 

Paved roadway or paved parking area: A predetermined and delineated area designed and 
improved specifically for vehicle traiXc. Improvements to the predetermined area include the 
application of materials such as asphalt or cement that forms a level surface for travel. 

Unpaved roadway or unpaved parking area: A predetermined and delineated area designed and 
improved specifically for vehicle traffic. Improvements to the predetermined delineated area 
include the application of gravel, shredded shingles, cinders, compaction, etc. 

Visible particulate emissions (visible dust): Visible particulate that are generated during material 
handling, construction, or remediation activities, from equipment wheels or tracks, or from any 
tools or other equipment used. Visible particulate emissions are also those generated by wind. 

Wind erosion: Fugitive emissions strictly created by the wind and not by material handling, 
equipment, or vehicle traffic. 

2. For dust control purposes, the relationship between categories, remediation activities, 
associated areas, dust control/work practices, and site-specific limits or Ohio standards are 
summarized in Table 5-1. 
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Remediation activities will be monitored for visible dust. Project personnel will tour the areas of 

remediation activities at the start of the day and periodically during the day. The number or type of 

dust suppression equipment in operation will not preclude stopping work if there is visible dust or 

excessive visible dust. Visible dust indicates the need to increase the level of dust control effort. 

Increasing levels of visible dust indicate a need to increase the dust control level of effort up to and 

including alteration of, possible slowdown of, or even temporary suspension of corresponding work 

activity(ies) observed to be generating the visible dust. Work activity(ies) observed to be generating 

the visible dust will be temporarily suspended if visible dust exceeds the corresponding site-specific 

limit or Ohio standard; an increase of dust controls and/or modification to work practices will be 

implemented to bring the fugitive emissions to, at a minimum, below the limit/standard during dust- ' 

generating activities. 

Personnel will be on-call during non-work periods seven (7) days per week (including holidays) to 

respond to an off-hours dust alert. A "dust alert" is defined above. Predesignated site personnel will 

notify predesignated Subcontractor personnel of a dust alert; dust suppression will begin no more than 

three (3) hours after dust-alert notification given by the predesignated site personnel. 

As part of the Subcontractor's "Safe Work Plan, " the Subcontractor will develop a "Dust Suppression 

Plan" to specify: 

A narrative description of how the Subcontractor field personnel will implement the "Dust 
Suppression Plan," how they will monitor for visible dust, how they will progressively 
implement increased dust control or alter work activities when required, and how they will 
maintain appropriate records of dust control activities. 

A listing of methods to be used to suppress dust, and the associated frequency that routine 
dust suppression is to take place. 

By method, the materials to be used to suppress dust - e.g., water, dust suppression agents, 
etc . 

By method, the specific types and quantities of equipment to be used to suppress dust. 
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A description of the notification process, including designation of personnel, that the 
Subcontractor intends for site personnel to utilize during non-work periods to notify the 

I 

2 

3 

4 

Subcontractor of a “dust alert.” 

. .  onitonrg 5 

Real-time visual observation of visible dust, in accordance with the criteria described in the preceding 6 

control mechanisms discussion, will be used to assess in real time the presence of visible fugitive dust 7 

emissions and progressively implement corrective changes. . a  

9 

Additionally, .visual monitoring in accordance with 40 CFR Part 60, Appendix A, Method 22, Visual 

Determination of Fugitive Emissions from Material Sources and Smoke Emission from Flares, will be 

conducted. 

Furthermore, in accordance with the OEPA’s fugitive dust control BAT determination for the FEMP, 

visual determination of opacity will be conducted on activities identified in the above table as project 

field activities and material handlinghehicle traffic on storage piles. That determination will be in 

accordance with 40 CFR Part 60, Appendix A, Method 9, Visual Determination of Opacity of 

a 
Emissions from Stationary Sources (or an approved alternative method). 

Field managers will be responsible for documenting visible emission monitoring records in the field in 
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accordance with the recordkeeping guidelines defined in Section 3.8 and Appendix F.12 of the SEP and 

initiating fugitive dust abatement measures. Records of the following information for each work day 

(including off-hours dust-alert response, except as noted below) will be maintained for each soil 

remediation project: 24 
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0 The date, weather conditions, and scheduled work activities (e.g., excavation, trenching, 
hauling, placement, compaction, loading, etc.) 

Records of opacity readings (if any) conducted that day in accordance with 40 CFR Part 60, 
Appendix A, Method 9, Visual Deterniination of Opacity of Emissions from Stationary 

responses] 32 
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Sources (or an approved alternative method) [NOTE: not required for off-hours dust alert 
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Time of dust-alert notification given to the Subcontractor, names of the individuals (FDF 
notified, Subcontractor employee notified, and Subcontractor dust-alert responders), and time 
of initiation of dust suppression activity [NOTE: required only for days when such 
notification occurs] 

Identification of areas (or segments) where dust control was performed 

The manner or type of dust control activity(ies) applied by area (or segment) to which applied 

Application rate of water or other dust suppression agents - at a minimum, tank truck load 
capacity and number of tankloads applied per area (or segment) to which applied 

Identification of the party(ies) responsible for the dust control activity by area (or segment) - 
at a minimum, name of the Subcontractor f m .  

Airborne RadioloTical Particulates 

Control Mechanisms 

Airborne radiological particulate emissions associated with on-site excavation activities to be initiated 

under the SEP are anticipated to all be from fugitive emissions. Control mechanisms for fugitive 

emissions are presented in the preceding subsection. No additional airborne radiological particulate 

control mechanisms for environmental or public safety concerns are anticipated to be required as a 

result of remedial activities to be initiated under the SEP. 

Monitoring 
Airborne radiological particulate emissions associated with on-site excavation activities to be initiated 

under the SEP will be monitored via the sitewide airborne radiological particulate monitoring program 

presented in Section 6.0 of the IEMP. That program is designed to collect data representative of 

ambient air quality at select locations at or near potential receptors and remote background locations 

outside the FEMP's potential zone of impact. The monitoring network encompasses all the current and 

expected diffuse and point sources at the Fernald site. The data collected under the IEMP airborne 

radiological particulate monitoring program will be used to assess the collective effect of concurrent 

remediation activities at the site, including those to be initiated under the SEP, under various regulatory 

drivers described in Section 6.0 of the IEMP. 
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No supplement or modification to the sitewide airborne radiological particulate monitoring program (as 
briefly described above) is anticipated to be required as a result of remedial activities to be initiated 

under the SEP until SEP work begins in the former waste pits area. The need for supplement or 

modification to the then-existent IEMP airborne radiological particulate monitoring program will be 

evaluated during the development of the project-specific IRDP for that area. Supplement to or 

modification of the then existent program might be required if monitoring stations do not already exist 

downwind (under the prevailing wind) of the SEP remediation activities, or if the monitoring frequency 

and/or analyses addressed by the program do not adequately address the COCs in that particular 

remediation area. However, since these same issues will arise as part of the Waste Pits remedial action 

project that will precede the soil remediation project under this SEP, the potential need for supplement 

or modification triggered by SEP-initiated soil remediation activities is anticipated as very minor. If 

needed, such a supplement or modification would be coordinated with IEMP personnel to ensure that 

the integrity of the sitewide airborne radiological particulate monitoring program was maintained. To 

the extent practical, such a supplement or modification would be identified in the IEMP during its 

annual review or biennial revision cycles; if it could not be accommodated within these cycles, it would 

be identified in the respective IRDP and reflected in the subsequent IEMP cycle. 

Furthermore, some of the airborne radiological particulate monitoring stations might need relocation to 

facilitate excavation activities to be initiated under the SEP. The need to relocate any of the then- 

existent airborne radiological particulate monitoring stations will be evaluated during the development 

of project-specific IRDPs; if relocation is required, it will be coordinated with IEMP personnel to 

ensure that the integrity of the sitewide monitoring network is maintained. 

5.1.2.4 Radon 

Control Me chanisms 

Emission of radon from soils being remediated under the SEP is not anticipated to be an environmental 

or public safety concern. Hence, no control mechanisms are anticipated to be required as a result of 

remedial activities to be initiated under the SEP. 
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JMonitorb 

Radon emissions associated with on-site excavation activities to be initiated under the SEP will be 

monitored via the sitewide radon monitoring program presented in Section 6.0 of the IEMP. That 

program is designed to monitor environmental radon concentrations resulting from radon generating 

sources at the site, in addition to fulfilling the monitoring requirements imposed by the Federal Facility 

Agreement for Control and Abatement of Radon-222 Emissions. As remedial activities are undertaken 

at the Fernald site, the sitewide radon monitoring program may change to ensure proper monitoring as 
a result of changing work activities. No supplement to that sitewide radon monitoring program is 

anticipated to be required as a result of remedial activities to be initiated under the SEP. 

However, some of the radon monitoring stations might need relocation to facilitate excavation activities 

to be initiated under the SEP. The need to relocate any of the then-existent radon monitoring stations 

will be evaluated during the development of project-specific IRDPs; if relocation is required, it will be 

coordinated with IEMP, Radiological Environmental Monitoring (REM), and Radiation Control 

personnel to ensure that the integrity of the sitewide monitoring network is maintained. 

. .  5.1.2.5 Direct R m  
Control M e c h a w  

No additional control mechanisms for environmental or public safety concerns are anticipated to be 

required as a result of remedial activities to be initiated under the SEP. 

Monitoring 

Environmental radiation levels associated with on-site excavation activities to be initiated under the SEP 

will be monitored via the sitewide environmental direct radiation monitoring program presented in 
Section 6.0 of the IEMP. That program is designed to collect measurements of environmental radiation 

levels resulting from radioactive materials stored on site. As remedial activities are undertaken at the 

Fernald site, the sitewide environmental direct radiation monitoring program may change to ensure 

proper monitoring as a result of changing work activities. No supplement to that sitewide 

environmental direct radiation monitoring program is anticipated to be required as a result of remedial 

activities to be initiated under the SEP. 
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However, some of the environmental direct radiation monitoring stations might need relocation to 

facilitate excavation activities to be initiated under the SEP. The need to relocate any of the then 

existent environmental direct radiation monitoring stations will be evaluated during the development of 

project-specific IRDPs; if relocation is required, it will be coordinated with IEMP, REM, and 

Radiation Control personnel to ensure that the integrity of the sitewide monitoring network is 

maintained. 

5.1.3 Surface Water Pathway 

Control Mechanism 
As a condition of its IWDES Permit (Ohio EPA Permit No. 11000004*ED), the FEMP was required to 

develop and implement a Storm Water Pollution Prevention Plan (SWPPP) by May 1, 1996 (DOE 

19960. The SWPPP identifies potential sources of pollution associated with industrial and construction 

activities that may affect storm water quality at the facility and describes the practices that will be 

employed to reduce pollutants within these types of discharges. The SWPPP also contains provisions 

on the inspection programs which are being implemented to ensure that discharges of storm water 

associated with industrial and construction activities comply with the requirements of the FEMP 

NPDES Permit and of the SWPPP. 

Effective implementation of erosion control and storm water management strategies depends on 

addressing these issues during the design, early in the planning phase of a remediation project. The 

erosion control measures and storm water management strategies must be appropriate for the area of 
remediation activity, and must be clearly transferred from the conceptual basis to the detailed design 

while maintaining the constructability of the remediation activity. Inside the former production area 

and waste pit area drainage basin (hereinafter referred to as the "former production area drainage 

basin" as that term is used in the SWPPP), erosion and sediment control measures will be implemented, 

as appropriate, to mitigate sediment loading to the existing controlled storm sewer system. Outside the 

former production area drainage basin, erosion and sediment control measures will be implemented to 

protect downgradient areas. 

6 

7 

a 

9 

10 

I I  

12 

13 

14 

IS 

16 

17 

18 

19 ' 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

FER\OU5SEPSECONuly 11.1997 1:42 pm 5-13 



FEMP-OSSEP DRAFT 
July 14, 1997 

Inside the former production area drainage basin (i.e., inside the former production area and waste pit 

area drainage basin), storm water run-off will continue to be controlled by the existing controlled storm 

sewer system, gravity drained to the Storm Water Retention Basin (SWRB), and under normal 

conditions, treated through the Advanced Wastewater Treatment (AWWT) facility. Additional erosion 

and sedimentation controls may be specified under project-specific IRDPs, as appropriate, to ensure 

that sediment loading to the existing controlled storm sewer system is minimized to the greatest extent 

practicable during excavation activities. It is anticipated that surface water control and treatment 

devices currently in place within the former production area drainage basin of the site will remain 

largely in place until remediation of the area has been completed; however, they will be dismantled in 

phases (area-by-area) during implementation of the SEP. To the extent practical, surface water 

discharges from the area being worked will be conveyed via pumping or other appropriate mechanism 

to the adjacent area where the conveyance system is still intact. Because of the finite treatment capacity 

available at the site, it is the intent of the FEMP to minimize storm water treatment requirements 

through prioritization, pollutant source isolation and excavation sequencing, and limiting duration of 

open excavations. Thus, in accordance with the SWPPP (DOE 19960, once an area is certified clean, 

surface water run-off/storm water from that area will be diverted so that it is not routed to the SWRB 
or to the AWWT. 

Outside the “storm water run-off controlled” former production area drainage basin, storm water from 

construction activity is regulated as an industrial activity (if a certain magnitude of earth-moving 

activities is involved). Soil remediation activities to be initiated under the SEP are a subset of 

construction activities. In accordance with the SWPPP under the FEMP’s NPDES permit, erosion and 

sediment controls will be installed where appropriate to protect downgradient areas. These controls 

will be designed and installed as specified in individual, project-specific IRDPs to manage surface 

water run-off and run-on, mimize  erosion, and control sedimentation in on-site surface waters such as 
wetlands and Paddys Run. 

The grubbing and grading of various areas of the site, particularly those associated with construction of 

the OSDF and excavation of the Southern Waste Units (SWUs), will result in the generation of 

substantial quantities of downed trees and brush. Current management options include the following: 
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Chip (or shred) and manage in on-site stockpiles for potential use as compost during future 
site restoration activities. 
Shred and land apply these materials concurrently with their generation. 
Grind stumps and roots in place, mix with soil, and dispose of in the OSDF. 

In the middle case, chipped/shredded tree and brush material can be land applied in areas identified for 

future remediation, or in areas identified where soil excavation will not be required to achieve soil final 

remediation levels (FRLs), or in excavated areas which have already undergone FRLs attainment 

certification. 

The specific strategy(ies) used to manage chipped/shredded tree and brush material from each 

remediation area will be identified in its corresponding IRDP; however, management of 

chippedkhredded material under either of the first two options (other than disposal in the OSDF) is 

supported by the following analysis: 

Soil FRLS. Sampling of on-site tree tissues supports the premise that land application of 
these materials will not adversely affect the site's ability to attain soil FRLs. Analytical data 
have demonstrated that the concentrations of constituents exhibited in on-site tree tissues are 
substantially lower than their respective soil FRLs (see Appendix D). Therefore, the 
biodegradation and subsequent release of constituents contained in woody tree and brush 
tissues during land application will not lead to an exceedance of soil FRLs in any areas of the 
site. Grubbed stumps will be managed as debris for disposal into the OSDF to ensure the 
potentially contaminated soils clinging to their roots are not introduced into the 
chippedlshredded tree and brush material stream. 

0 Storm water Quality. Because of the biodegradation process, slight increases in loadings and 
observed values for conventional pollutants, such as biological oxygen demand (BOD), 
chemical oxygen demand (COD), total suspended solids (TSS), pH, color, and turbidity, are 
likely to be associated with storm water discharges from both woodchip stockpile areas and 
areas in which chipped/shredded tree and brush material has been land applied. In either 
case, discharges from these areas are not anticipated to contribute to the eutrophication of 
Paddys Run, since their small volume and intermittent nature will render them innocuous 
when mixed with the larger volume of run-off available within Paddys Run during a typical 
storm event. 

Storm water discharges from woodchip stockpile and land application areas are considered 
industrial in nature and therefore can be managed under the terms and conditions of the 
existing FEMP NPDES permit, provided they occur at one of four permitted industrial storm 
water outfalls along Paddys Run. The current permit specifies biannual monitoring for 
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conventional pollutants at each outfall and, therefore, additional monitoring Of run-off from 
woodchip stockpile and land application areas is deemed unnecessary at this time. 

Also in accordance with the SWPPP under the FEMP's NPDES permit, during development of project- 

specific IRDPs, the need to provide treatment for storm water generated during remediation will be 

evaluated based upon two categories of activities: 

0 

0 Deeper excavation. 
Shallow soil excavation or other earth-moving activities 

The need to provide treatment is best determined through a comparison to existing conditions and 

whether storm water degradation is expected to occur during the period of excavation. For instance, 

areas with only surficial or shallow subsurface contamination may be removed in a manner such that 

storm water degradation would not be expected. For areas where there is considerable subsurface 

contamination (e.g., Operable Unit 2 Southern Waste Units), the removal of the surface soils would 

expose the subsurface contamination, such that storm water degradation could be expected. Thus, 

consistent with the SWPPP (DOE 19960, project-specific IRDPs will designate whether treatment of 

storm water run-off will be provided. 

During the development of each project-specific IRDP, the FEMP Drainage Area Map (Figure 2-1 of 

the SWPPP) will be revised to show changes in the drainage areas flowing to NPDES-permitted storm 

water outfalls #4003 through #4006 that result from SEP-initiated remedial activities in these areas. A 

revised copy of the FEMP Drainage Area Map will be submitted with each project-specific IRDP and 

with the annual update of the SWPPP. Revisions to the descriptions of the watershed basins currently 

provided in Section 4.0 of the SWPPP will be provided with the annual SWPPP update. 

Monitorixlg 

Under the SWPPP (DOE 19960 in accordance with the FEMP's NPDES permit, an industrial activity 

inspection program exists for the FEMP site. It covers both the former production area drainage basin 

and areas outside that drainage basin. Under the FEMP's industrial activity inspection program, 

quarterly inspections are and will be conducted in areas draining to the site's controlled storm sewer 

system (former production area drainage basin) and the uncontrolled watershed basins draining through 
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NPDES permitted storm water outfalls *4003 through *4006 (see Figure 5-3). These industfial activity 

inspections include evaluation of housekeeping issues, engineering controls and practices, and material 

handling and management activities associated with any industrial processes located within each of 

these watershed basins. Industrial activity inspections are not conducted within areas that are actively 

being inspected under the construction activity inspection program described below. Industrial activity 

inspections are documented and maintained as part of the NPDES and S W P P  files at the facility. See 

the SWPPP for further details. 

I 

Similarly, under the SWPPP (DOE 19960 in accordance with the FEMP's NPDES permit, a 

construction activity inspection program exists for the FEMP site. Under the FEMP's construction 

activity inspection program, weekly inspections are and will be conducted within all construction areas 

at the site and after any rain events totaling 0.5 inch or more of precipitation within a 24-hour period. 

Construction activity inspections mandated by the SWPPP are and will be conducted in all remediation 

areas disturbed under the IRDPs. Inspections conducted in these areas will ensure that: 

0 Erosion and sedimentation controls required under the approved IRDPs are in place and are 
well maintained. 

0 Work practices and housekeeping activities are conducted in a manner that reduces the 
potential discharge of pollutants in association with storm water discharges from disturbed 
areas. 

0 Corrective actions related to the establishment andor maintenance of erosion and 
sedimentation control structures are documented and tracked to resolution. 

0 Excessive erosion and/or siltation to Paddys Run or other off-property 'waterways is not 
occurring as result of construction activities initiated under the IRDPs. 

Construction activity inspections are documented and maintained as part of the NPDES and SWPPP 

files at the facility. See the SWPPP for further details. 

Outside the former production area drainage basin, a project-specific Storm Water Monitoring Program 

will be implemented under the SEP. It is designed primarily to monitor performance of erosion and 

sedimentation control structures (e.g., sediment traps and basins) against their anticipated design 
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efficiencies; and secondarily to determine whether the run-off, or potential overflow, presents an 

unacceptable impact to surface water quality or presents an unacceptable cross-media impact to Great 

Miami Aquifer groundwater. 3 

i 

2 

Sampling, analyses, and evaluation will be conducted as follows: 

0 Specifically designated, installed control structures will be sampled once a month, provided 
that the qualifying storm event (next bullet) occurs and that sufficient discharge occurs to 
collect a sample. 

0 Influent and effluent grab samples will be collected during storm events of a magnitude of 
0.5 inch of rainfall or greater within a 24-hour period. 

0 At a minimum, the influent and effluent samples will be analyzed for TSS at ASL B; for the 
effluent, an additional volume will be collected and analyzed for dissolved-fraction total (not 
isotopic) uranium at ASL B. 

0 A trap efficiency will then be calculated from this TSS data, which will be compared to the 
anticipated trap efficiencies for the particular type of control structure to determine its 
effectiveness. 

Trap efficiency and effluent TSS will be trended to evaluate changes over time and the need 
for potential corrective actions. 

Effluent dissolved-fraction total uranium data will be trended to evaluate changes over time 
and the potential need for additional monitoring. 

Project-specific IRDPs will designate: 

The control structure(s), if any, that will be sampled for this type of evaluation. 

The anticipated trap efficiency(ies) for the particular type(s) of control structures designated. 
(Anticipated trap efficiencies generally range from 50 to 80 percent for sediment traps, and 
60 to 80 percent for sediment basins.) 

Any modifications to the evaluation frequency, rainfall event magnitude, or duration of such 
evaluation efforts. 

0 Any other modifications or qualifications, as appropriate. 
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If the trap efficiency of a particular control structure is less than anticipated for that type of structure, 

existing administrative and engineering controls specified in an IRDP will be evaluated for the 

watershed basin in which the control structure is located. Attempts to rectify the problem through 

improvements in administrative and engineering controls will be documented and tracked through the 

construction inspection process currently in place under the SWPPP. Improvements to administrative 

and engineering controls may include revisions to project-specific work and housekeeping procedures, 

repair or maintenance of existing control structures, minor retrofits to control structures, or the 

installation of additional control structures such as silt fences and checkdams. 

Because uranium is the principal site contaminant and the predominant constituent of concern in the 

soils being remediated, it will be used as an indicator parameter. The particle-bound fraction settles 

either in the sediment trap or basin or settles as sediment in the surface water course. Both of these on- 

site surfaces will be addressed by follow-on soil remediation projects. IEMP monitoring in the surface 

water courses at the basin-specific NPDES permitted outfalls address site discharge concerns. Thus, 

the dissolved fraction is the focus of interest for this project-specific monitoring. Therefore, dissolved- 

fraction total uranium data will be compared to the surface water human-health-protective FRL of 

530 micrograms per liter (pg/L) (Table 9-5, Operable Unit 5 ROD, DOE 1996d). If the trended 

measured values indicate exceedance of the FRL value, effluent monitoring for additional remediation- 

area-specific parameters will be initiated in the dissolved fraction at the control structure. The 

frequency of monitoring and the selection of specific parameters to be monitored would be determined 

a 
13 

14 

IS 

16 

17 

18 

19 

20 

for each remediation area on an as-needed basis and would be described and documented in a project- 

specific post-IRDP document. Frequency and parameter designation would be coordinated with IEh4P 

personnel so that the same monitoring occurred downgradient at the basin-specific NPDES permitted 

outfall and at other points downgradient of the control structure as appropriate, under the IEMP 
program. Measured values for the parameters would then be evaluated against the following criteria: 

Potential surface water impact: n 
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0 Do surface-water COC concentrations at the control structure exceed the surface-water FRL 19 

or BTV? 30 a 
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Only if the answer to the preceding criterion is yes: Do surface water COC concentrations at 
the corresponding downgradient, basin-specific, NPDES-permitted storm water outfall exceed 
the surface-water FRL or BTV? 

groundwater impact: 

Do surface-water COC concentrations at the control structure exceed the concentration in the 
Great Miami Aquifer (GMA) in that area? 

Only if the answer to the preceding criterion is no: Do surface-water COC concentrations at 
the corresponding IEMP surface water course sampling point (near the point where the 
protective glacial overburden has been breached by unlined site drainage courses) 
downgradient of the control structure exceed its GMA groundwater FRL (Table 9-4, 
Operable Unit 5 ROD, DOE 1996d)? 

These criteria, situationdependent details, and other situationdependent criteria, as appropriate, would 

be the basis for determining a future course of action. Potential project actions include the following: 

Scale up the expanded monitoring, continue the expanded monitoring as is, scale down the 
expanded monitoring, cease the expanded monitoring. 

Improve administrative and engineering controls, such as revisions to project-specific work 
and housekeeping procedures, repair or maintenance of existing control structures, minor 
retrofits to control structures, or the installation of additional control structures such as silt 
fences and checkdams. 

Modify the approach to be implemented in subsequent soil remediation projects to further 
minimize potential adverse impacts to the surface water pathway from soil remediation 
activities. 

As discussed in Section 5.2.3 herein, storm water run-off from the former production area drainage 

basin will continue to be monitored under the IEMP to continue to fulfill the site's current NPDES and 

Federal Facilities Compliance Agreement (FFCA) monitoring and reporting obligations. To the extent 

practical (dependent on sampling frequency, analysis turnaround times, etc.), surface water monitoring 

data collected under the sitewide IEMP monitoring program or under project-specific IRDPs will be 

reported within the framework of the IEMP reporting schedule. 
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5.1.4 Ground water Path way 

Control Mechanisms 
Impacts to the Great Miami Aquifer (GMA) might occur during the excavation of soil under the SCEP. 

The potential for impacts to the GMA is expected to be highest when the overlying glacial till is 

breached or is excavated to significantly reduce the effective till thickness. Therefore, for soil 

remediation projects to be initiated under the SEP, the strategic control mechanism to mitigate against 

potential adverse impacts to the GMA is as follows: 

1. Identify known or reasonably expected impacted perched water zones using existing site 
characterization keotechnical, hydrogeologic, groundwater monitoring, etc.) information. 

a. For deep excavations in projects in those areas identified under 1 above, as appropriate 
and practicable, implement dewatering of in-situ perched water during deep excavation 
to control seepage into the open excavation; other project-specific controls may be 
implemented. 

2. Pump out the water (perched water or storm water) that accumulates in the open deep 
excavation to limit the volume of potential infiltration through this pathway. 

3. Identify known or reasonably expected areas where the overlying glacial overburden is 
already or will be breached, or where it will be excavated to significantly reduce the effective 
till thickness. 

a. Where excavation to construct sedimentation basins or run-off collection channels 
extends into the sands and gravels of the GMA, create an infitration barrier (typically 
by placing compacted clay) in the bottom of the feature to minimize the potential for 
adverse impact through this pathway. 

b. For projects in those areas identified under 3 above, monitor select Type 2 GMA wells 
in the proximity of such projects to evaluate whether adverse impacts to the GMA occur 
during the soil remediation activity. 

4. Identify deep excavations in projects that are to remain as a pond or lake where insufficient 
effective thickness of undisturbed glacial overburden will likely remain after excavation is 
complete. 

a. After the terminal extent of excavation has been reached (cleanup certified), create an 
infiltration barrier (e.g., compact existing clay or place compacted clay) in the bottom 
of the open excavation identified under 4 above to minimize future potential adverse 
impact through this pathway. 
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The actual mechanism(s) to be implemented will be determined by the project-specific IRDP. 
During the development of a project-specific IRDP, early efforts will focus on the identifications 

under mechanisms 1, 3, and 4 above; Aquifer Restoration Project (ARP) personnel will be 

informed of these projects. For projects specifically designated under mechanisms 1, 3, and 4 

above, ARP personnel will provide input to SCEP project personnel during the development of 

project-specific IRDPs (e.g., what effective thickness of undisturbed glacial overburden is 

sufficiently protective of the GMA) so that the individual project will be protective of the GMA to 

the extent practicable. For projects specifically designated under mechanism 3 above, each project- 

specific IRDP will identify pre-existing (if any) Type 2 groundwater monitoring wells in proximity 

to and downgradient of the area to be excavated that will remain after well abandonment efforts 

which will be used for project-specific groundwater monitoring; where the number or placement is 

insufficient, additional wells will be installed for this purpose. 

Project-specific IRDPs will designate: 

0 Whether impacted perched water zones are known or reasonably expected to exist in the 
project area. 

0 Whether dewatering (or other appropriate project controls) will be implemented during 
deep excavation to control seepage of perched water into the open excavation; if 
dewatering is to be used, then the IRDP also will estimate the pumping rate required and 
designate how the water will be managed (e.g., conveyed to AWWT for final treatment, or 
discharged to surface water courses without treatment). 

0 Whether water (perched water or storm water) that accumulates in the open deep 
excavation will be pumped out; if so, then the IRDP also will designate how the water will 
be managed (e.g., pretreatment, conveyed to AWWT for final treatment, or discharged to 
surface water courses without treatment; see discussion in preceding surface water pathway 
subsection). 

Whether the overlying glacial overburden in the project area is already or will be breached, 
or whether it will be excavated to significantly reduce the effective till thickness., 
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Whether an infiltration barrier will be created in the bottom of sedimentation basins or run- 
off collection channels. 

0 Whether any Type 2 groundwater monitoring wells in the proximity of the project will be 
monitored; if so, then the IRDP also will identify those wells, the sampling and analysis 
requirements (frequency, indicator parameters, etc.), and the duration of that monitoring 
effort. Unless specified otherwise in an IRDP, such project-specific groundwater . 

monitoring will cease when soil cleanup is certified for that area (those certification units). 

Whether a deep excavation is anticipated to remain open as a lake or pond; what effective 
thickness of undisturbed glacial overburden is sufficiently protective of the GMA; and 
whether an infiltration barrier will be created in the bottom of the open deep excavation 
after the terminal extent of excavation has been reached (cleanup certified). 
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ARP personnel will use groundwater monitoring data collected under the IEMP monitoring 

program to assess the potential impact of remedial activities on groundwater quality within the 

GMA and will assist SCEP personnel in assessing the need to conduct project-specific groundwater 

monitoring to supplement the IEMP groundwater monitoring. 
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Project-specific groundwater monitoring is briefly described above. During implementation of soil 

excavation, data collected from any such effort and the IEMP groundwater monitoring will be 

affecting the GMA groundwater (e.g., vertical migration through the glacial overburden or as a 

result of surface water infiltration), or whether other conditions (migration of existing plume, 

21 

22 

* carefully scrutinized in an effort to determine whether the soil remediation activities are adversely 23 

2.4 

25 

groundwater remediation activities) are the likely impacting factors. The data from any such 26 

project-specific groundwater monitoring will be evaluated to spot a trend or change in trend that n 

could indicate potential adverse impact to the GMA. Aquifer Restoration Project (ARP) personnel 28 

also will use groundwater monitoring data collected under the IEMP monitoring program to assess 29 

the potential impact of remedial activities on groundwater quality within the GMA. In the event 30 

that data from project-specific groundwater monitoring indicate a potential adverse impact, an 

appropriate future course of action will be evaluated and implemented considering the following: 

31 
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Is this area of the GMA already planned for groundwater remediation? If not, should it be 
remediated (in accordance with the criteria in the OUS ROD, DOE 1996d)? 

If the answer to either of the above is yes: Is GMA groundwater remediation of this area 
already ongoing? If not, should GMA groundwater remediation for the area be re- 
prioritized? 

After project-specific groundwater monitoring ceases as previously determined, should 
monitoring of those wells be continued under the IEMP? 

What modifications, if any, can be retrofitted to that soil remediation project to mitigate the 
situation? 

What modifications to approach can be implemented in subsequent soil remediation projects 
to further minimize potential adverse impacts to the GMA from soil remediation activities? 

The sitewide management strategy for monitoring groundwater during remedial activities is 
described in detail in Section 3.0 of the IEMP (DOE 1997a). To the extent practical (dependent on 

sampling frequency, analysis turnaround times, etc.), groundwater monitoring data collected under 

the sitewide IEMP monitoring program or under project-specific IRDPs will be reported in 

accordance with the framework of the IEMP reporting schedule. 

5.2 COORDINATION WITH SITEWIDE MONITORING 

The IEMP has been prepared in a manner that focuses on air, surface water, and groundwater 

monitoring, data evaluation, and reporting necessary to ensure protection of human health and the 

environment during sitewide remediation activities. The IEMP provides the central reporting 

mechanism to the regulators and the stakeholders for the ongoing environmental/emission control 

and monitoring activities at the FEMP. 

The following subsections describe how the reporting of project-specific monitoring data collected 

under the SEP will be integrated into existing reporting programs established under the IEMP and 

its associated regulatory drivers. The integration of project-specific and sitewide monitoring, data 

evaluation, and reporting responsibilities is summarized in the following subsections. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

i1 

12 

13 

14 

IS 

16 

17 

18 

@ 
21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

i 
FER\OUS\SEP\SECOSUuly 1 I, 1997 1 :42 pm 5-24 



- 9 2 5  
FEMP-OSSEP DRAFT 

July 14, 1997 

5.2.1 

Sitewide monitoring of natural resource impacts associated with remedial activities will be 

conducted under the Natural Resources Impact Monitoring Plan (part of the IEMP). Descriptions 

of the objectives, regulatory drivers, monitoring, data evaluation, and reporting requirements for 

the program are provided therein. Sitewide monitoring of natural resource impacts will continue 

under the IEMP during remedial activities to be initiated under the SEP. Monitoring under that 

program will verify and document the actual extent of natural resource impacts anticipated by and 

identified in the record of decision for each of the various operable units and will identify any 

unanticipated impacts to wetlands and floodplains associated with Paddys Run and its tributaries 

and threatened and endangered species habitat. 

To the extent practical (dependent on sampling frequency, analysis turnaround times, etc.), natural 

resource impact monitoring data will be reported in accordance with its associated regulatory 

drivers and within the framework of the IEMP reporting schedule. 

5.2.2 Air Path W U  

The sitewide air monitoring program is described in Section 6.0 of the IEMP. Descriptions of the 

objectives, regulatory drivers, monitoring, data evaluation, and reporting requirements for the 

program are provided therein. Sitewide air monitoring will continue under the IEMP during 

remedial activities to be initiated under the SEP. Data from this program will be used to assess the 

impact of air emissions from remedial activities. 
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To the extent practical (dependent on sampling frequency, analysis turnaround times, etc.), data 

associated regulatory drivers and withi  the framework of the IEMP reporting schedule. 

23 

collected under the sitewide air monitoring program will be reported in accordance with their 24 
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26 

5.2.3 Surface Water Path wav n 

The sitewide surface water environmental monitoring program is described in Section 4.0 of the 

evaluation, and reporting requirements for the program are provided therein. Monitoring of 

28 

IEMP (DOE 1997a). Descriptions of the objectives, regulatory drivers, monitoring, data 29 

30 
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surface water discharges from the former production area drainage basin in accordance with 

NPDES and FFCA requirements will continue under the IEMP during remedial activities to be 

initiated under the SEP. Data from this program, in conjunction with information from project- 

specific surface water monitoring discussed in Section 5.1.3 herein, will be used to assess the 

impact.of remedial activities on Paddys Run and the Great Miami River. 

To the extent practical (dependent on sampling frequency, analysis turnaround times, etc.), data 

collected under both the sitewide and project-specific monitoring programs will be reported in 

accordance with their associated regulatory drivers and within the framework of the IEMP 

reporting schedule. 

5.2.4 Ground water Path W U  

The site's groundwater monitoring program is described in Section 3.0 of the IEMP. Descriptions 

of the objectives, regulatory drivers, monitoring, data evaluation, and reporting requirements for 

the program are provided therein. Sitewide monitoring of groundwater will continue under the 

IEMP during remedial activities to be initiated under the SEP. Data from this program, in 

conjunction with information from any project-specific groundwater monitoring discussed in 

Section 5.1.3 herein, will be used to assess the impact of remedial activities on the Great Miami 

Aquifer. 

To the extent practical (dependent on sampling frequency, analysis turnaround times, etc.), 

groundwater monitoring data will be reported in accordance with its associated regulatory drivers 

and within the framework of the IEMP reporting schedule. 
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FIGURE 5-1 SITEWIDE AND PROJECTSPECIFIC ENWRONMENTAL MONITORING AND CONTROLS 
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6.0 PROJECT HEALTH AND SAFETY 

Fluor Daniel Fernald (FDF) is required to comply with various health and safety standards during 

implementation of the Sitewide Excavation Plan (SEP) at the FEMP. These standards include U.S. 
Department of Energy (DOE) Order 5480.4, "Environmental, Protection, Safety and Health Protection 

Standards"; DOE Order 440.1, "Worker Protection Management for DOE federal and Contractor 

Employees"; FDF RM-0021, "Safety Performance Requirements Manual"; 10 CFR Part 835; and FDF 

RM-0020, 'Radiological Controls Manual. 

each remediation project will be delineated in Part 8 of the remediation subcontract. This section 

summarizes the general requirements for project-specific health and safety practices to be implemented 

during remediation under this SEP. 

The specific portions of these documents applicable to 

All DOE and FDF employees, visitors, vendors, contractors, and subcontractors are required to abide 

by the provisions of applicable Project-Specific Health and Safety Requirements Matrix (PSHSRMs) 

and Project-Specific Health and Safety Plans (PSHASPs) prepared by FDF (DOE 1995b); as well as the 

FDF-approved Safe Work Plan prepared by the Subcontractor. Managers and supervisors are 

responsible for ensuring that the requirements of the applicable HASPS and PSHSRMs are met. All 

personnel have stop-work authority for imminent safety hazards resulting frbm noncompliance with the 

applicable health and safety practices. 

All subcontractor activities conducted in support of this project are governed by the safety requirements 

specified within the remediation contract, which addresses environmental, occupational, industrial, and 

construction health and safety. In addition to the contract requirements, PSHASPs, and the 

requirements of this document, the Subcontractor will comply with all federal, state, and local 

requirements (e.g., OSHA, Subpart P - Excavations, 1926.650, .651, -652, and Appendix A 

through F). 

6.1 
The purpose of the PSHASP is to provide health and safety guidance for protecting workers during all 

phases of work associated with the project. Specific health and safety guidance and requirements for 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

FER\OUS\SEPSEC(MUuIy 11,1997 I :44 pm 6-1 



. :_ 

.,: 

FEMP45SEP DRAFT 
July 14, 1997 

each major phase of excavation will be identified in a PSHASP and a PSHSRM. The PSHSRM will be 

included in each integrated remedial design package (IRDP) to provide health and safety requirements 

for each discrete phase or activity in the project. 

The PSHSRM is developed to aid the Subcontractor in identifying the hazards associated with the 

project. The matrix is prepared to address minimum requirements for foreseen and known hazards 

existing at the time of contract. Actual conditions are subject to change. Additional mitigators may be 

required based on actual radiological, industrial hygiene, and safety conditions existing during work 

activities. 

The Subcontractor shall utilize the PSHSRM to determine the general and task-specific health and 

safety requirements. The PSHSRM includes a hazard analysis for each task and required mitigators, 

including personal protective equipment, engineering and administrative controls, pre-job planning and 

permits, personal training personnel and air monitoring, medical monitoring and medical surveillance, 

and decontamination and disposal procedures. 

The PSHSRM may be revised after reviewing the subcontractor's proposed Safety Work Plans as tasks 

and/or associated hazards are identified, added, or deleted. The PSHSRMs and the detailed HASPS 

will be maintained at the project site; controlled copies will be kept in the project document control 

files. The project-specific HASP and PSHSRM will identify the following components: 

0 Project organization and responsibilities 

0 Hazards associated with the project tasks 

0 Worker training requirements 

0 Personal protective equipment (PPE) for each project task 

0 Medical surveillance requirements 

0 Frequency and types of air and personnel monitoring 

Site control measures 
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0 Decontamination procedures 

Emergency response and contingency plans 

Additional permits required (e.g., confined-space evaluation) 

0 Substance abuse program 

0 Other work practice requirements 

A PSHASP will be provided at mobilization. The plan shall be read, understood, and signed by the 
Subcontractor and lower-tier Subcontractors. The Subcontractor and lower-tier Subcontractors shall 

orientate their employees on the plan, and the employees will sign the acknowledgment sheet signifying 

that they understand the requirements. 
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The PSHSRM will include health and safety requirements (handling guidance, permits etc.) for 

on this initial health and safety assessment, the contractor will develop procedures/plans to handle these 

materials that will include PPE required, exposure monitoring, contamination control, and all other 

aspects of worker protection. This procedures/plans will complement the Environmental Contingency 

Plans in Appendix F.4 of this document. 

6.2 SUBCONTRACTOR SAFE WORK PLAN3 u 

I? 

materials that require special handling procedures as defined in Section 4.4.1 of this document. Based 18 

19 

20 

21 

22 

23 

Subcontractors will be required to prepare, and submit to FDF for approval, a Safe Work Plan. The 25 

Subcontractor shall utilize the PSHSRM and applicable contract documents to prepare the safe work 

plans. 27 

26 

The subcontractor Safe Work Plan will describe the work in sufficient detail to: 

0 Provide assurance to FDF that: 

2d 

29 
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The Subcontractor has assessed the risks associated with the work, and addressed 
preventive measures for safety and health hazards. 
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requirements. 6 

7 

Provide a basis for FDF’s internal planning activities. 8 

9 

10 

- The work in progress complies accurately with the health and safety, and performance 
requirements specified in the subcontract documents. 

The Subcontractor has safely planned the work in sufficient detail to meet schedule - 

The Safe Work Plan will be developed in such a way that it provides a document that is usable to brief 

the work force prior to the commencement of each new activity. The following items will be addressed 

11 

12 

in the subcontractor Safe Work Plan: 13 

14 

A narrative description of the work to include the Subcontractor’s methods of performing the 
work. 

IS 

16 

Crew size and craft. 

Sub-tier subcontractors with a description of their work (as applicable). 

Number and type of equipment to be used and the Subcontractor’s plan for repair and 
maintenance. 

Identification of training requirements and levels required to operate each piece of equipment 
to be used. 

Identification of critical sequence of work along with the reason it is critical. 

Methods of waste minimization, disposal and cleanup. 

A narrative description of an analysis of hazards such that the work force can clearly 
understand the hazards involved in the task. The mitigators and controls are to be well 
defined, practicable, and clearly written for workers in the field. Specialized equipment or 
training shall be specifically addressed. 

, 

Identification of when a competent person is required by OSHA and those activities to be 
completed prior to start of work. 
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Occupational exposure monitoring in compliance with OSHA and applicable contract 
documents. 

Radiological controls StandardsRequirements Identification Documents (S/RIDS). 

6.3 mERGENCY PREPAREDNFSS 

Health and safety emergencies during remedial activities are covered by the existing FEMP Emergency 

Preparedness Program. This program complements the engineered safety features of the FEMP facility 

and details the procedures to be followed at the FEMP in the event of an accident (spill) or emergency. 

The program provides a strategy for managing communications, site assessment, fire control, medical 

assistance, and monitoring equipment. Emergency phone numbers are also provided in the program, 

which is distributed to participating mutual aid organizations and other local organizations, such as 

local fire departments, hospitals, etc., in the general vicinity of the F E W .  

The FEMP emergency organization is available 24 hours a day to respond to all emergencies and 

abnormal events. The emergency organization includes FEMP personnel and resources as well as 
those of the local community. This group of trained personnel can be quickly expanded and 

- reinforced, as necessary, through existing mutual-aid agreements with local fire, ambulance, law 

enforcement, and medical services. Members of this extended emergency organization undergo a 

formal training program, including participation in drills and exercises conducted under the Emergency 

Preparedness Program. These drills and exercises present simulated emergency conditions, which 

allow the extended emergency organization to practice, maintain, test, and refine the emergency plans, 

procedures, training, and response capabilities. 

The Emergency Preparedness and Public Affairs groups at the FEMP maintain several ways to inform 

state and local groups about emergency preparedness and response. Meetings between the state, 

county, and local government agencies, emergency response personnel, and FEMP personnel are held 

on a regular basis at Cooperative Planning and Training Committee meetings hosted by the FEMP 

Emergency Preparedness organization. The meetings provide a forum for these agencies to discuss 

issues related to response, communications, information sharing, available training, drills, and 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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exercises. An emergency planning brochure is distributed annually to the Emergency Planning Zone 

population on what to expect and what to do in the event of an emergency at the site. 

6.4 OCCUPATIONAI , AIR MONITORING (EMPLOYEE EXPOSW) 

This section is only to be used as a guide for occupation exposure monitoring; it contains basic 

requirements and strategy for occupational air monitoring associated with excavation projects. Project- 

specific monitoring strategies must be developed by FDF when determined necessary by the cognizant 

FDF Health & Safety Officer. The Subcontractor will incorporate its occupation exposure monitoring 

requirements into their FDF-approved Safe Work Plan. These strategies will address the contaminants 

of concern for the specific project area. 

6.4.1 

6.4.1.1 Activities to be Sample d 

It is anticipated that good work practices and engineering controls, including dust control measures, 

will maintain worker exposure levels of nonradioactive contaminants below OSHNACGM limits and 

exposures to airborne radioactive contaminants below 10 CFR 835 occupational exposure limits. Air 

monitoring will be performed to verify that worker exposures to contaminants are below these limits. . 
Monitoring will be conducted on those workers performing activities with the highest potential for 

exposure to the contaminants identified for the project. 

Those activities anticipated to have the highest exposure potential are: 

0 Workers on foot (e.g., spotters) in the active excavation area 

Equipment operators performing dumping, spreading and/or excavating 

Workers and equipment operators performing work within a Contamination Area. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 
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IS 

16 

17 

18 

19 

W 

21 

, z  

23 
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In addition to personal sampling, radiological monitoring will be conducted at the perimeter of the 

active excavation area work area during remedial activitieskonstruction to ensure that workers outside 

the project work area are not affected. 

i 

2 

3 

1 

Monitoring requirements for all excavation work will be addressed in a project-specific air monitoring 

radiological monitoring activities will be conducted by FDF Health & Safety personnel. The 

Health & Safety Officer (HSO). The FDF Industrial Hygienist will conduct side-by-side occupational 

exposure monitoring periodically to verify subcontractor data. 

The occupational air monitoring plan or PSHSRM will be reviewed on a 6-month frequency (or more 

5 

plan or the PSHSRM for that phase of the work as determined by FDF Health & Safety Officer. All 6 

7 

subcontractor shall conduct Industrial Hygiene monitoring (as required) and submit data to the FDF 8 

9 

10 

11 

12 

often as needed) after the start of construction and will be modified as necessary by the HSO. 13 

6.4.1.2 Contami nants of Con cern 

14 

IS 

Air monitoring will be conducted for the contaminants identified or suspected within the project area. 16 

The following are examples of contaminants likely to be encountered during excavation projects: 17 

18 

0 Presumed asbestos-containing materials 

0 Dust, nuisance 

0 Metals 

0 Organicvapors 

0 Uranium (thorium if indicated as the isotope of concern) 

0 Radon isotopes. 

Because of its relatively low concentrations, technetium-99 is not considered a contaminant of concern 

from a remedial worker health and safety standpoint. 

19 

20 

21 

22 

u 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

FER\OU5!SEPSEco6uuly I 1,1997 1 :44 pm 6-7 



I '  .. 
. . * ;  

1 . .  ._.. :  . 
1 ,  

. .  .,.. . 
k .  

. .  6.4.1.3 -a1 D m  

FEMP-OSSEP D W  
July 14, 1997 

1 

In the preparation of project-specific monitoring requirements, FDF Health & Safety personnel will use 

all available historical sample data (e.g., previous occupational and radiological monitoring/sampling, 

FWFS data, etc.). This information will be considered when establishing initial PPE levels and 

sampling strategies. If occupational air monitoring data for an activity are not available, FDF will 

implement a conservative approach in the specification of PPE until initial sample data become 

available. 

. .  
6.4.1.4 for Unid-ed Contam inanQ 
Air monitoring needs will be reviewed as work proceeds. Work activities will be reviewed, and 

available information on specific contaminants will be reviewed. The FDF Health & Safety Officer 

will determine the need for worker exposure assessmenure-assessment based on the available 12 

information. Information to be reviewed, as available is, to include: 

0 Actual air monitoring data associated with the project (e.g., air monitoring results collected 

Any chemicals/products used during the course of the project (e.g., glues, disinfectants, etc.) 

Reports of dusty conditions or the presence of unusual odors. 

IS 

during excavation) 16 

I7 

18 

19 

20 
21 

22 

0 

0 

Material Safety Data Sheets (MSDSs) will be reviewed and evaluated by project construction 

management for any new products that will be used during project work. If information on the MSDS 

indicates that a material to be used contains a hazardous component, a determination will be made as to 

23 

24 

2.5 

the need for air monitoring based on the following factors: the potential for exposure considering the 

applicable occupational limits, the amount of the product to be used, the duration of the activity, and 

26 

27 

work practices and controls to minimize exposure. 58 
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6.4.2 Mon i t o r i w o d s  and Freauency 

6.4.2.1 Personal A ir Sampling Planne d During Proiect Work 

Asbestos 
Activity: 

Frequency: 

Number: 

Location: 

Method: 

Dust. Nuisance 

Activity: 

Frequency: 

Number: 

Location: 

Method: 

Metals 
Activity: 

Handling/placement/covering of presumed asbestos-containing material 

Subcontractor to collect samples daily, FDF to collect samples weekly 

(when such activities are performed) 

25 percent of workers involved in each different activity within the 

regulated asbestos area 

Worker breathing zone 

NIOSH 7400 or nationally recognized equivalent method (Note: 

NIOSH stands for the National Institute for Occupational Safety and 

Health.) 

General excavation activities 

Monthly and as determined necessary by the FDF Health & Safety 

representative. 

25 percent of work force 

Worker breathing zone 

NIOSH 0600 or a nationally recognized equivalent method (Note: 

Direct reading instruments may be used at the direction of the FDF 

Health & Safety Representative rather than usiig sample collection with 

subsequent analysis .) 

General excavation activities where metals have been determined to be 

a potential exposure concern. 

1 
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Frequency: 

Number: 

Location: 

Method: 

Organic Vapors 

Activity: 

Frequency: 

Location: 

Method: 
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Monthly and as determined necessary by the Health & Safety 

Representative. 

25 percent of work force 

Worker breathing zone 

NIOSH 7300 or a nationally recognized equivalent method (Note: 

Direct reading instruments may be used at the direction of the FDF 

Health & Safety Representative rather than using sample collection with 

subsequent analysis.) 

General excavation activities where organic vapors have been 

determined to be a potential exposure concern. 

As determined necessary by the Health & Safety Representative when 

materials with potential to produce organic vapors are discovered. 

Worker breathing zone 

Direct reading photoionization instrument (PID); (sample collection 

with subsequent analysis by NIOSH/OSHA may be used upon review 

of particular impacted materials). 

Airborne Radiological Contam ination 

Activity: 

Frequency: 

Number: 

Handling/placement/covering of radiologically contaminated material 

Daily (when such activities are performed) 

25 percent of personnel in each work group (may vary based on work 

being performed and group being represented by sample) 

Location: Worker breathing zone 

Method: Lapel air samplers with in-line filters; samplers are collected after use 

and filters removedlreplaced for counting on a low background 

counting instrument (after 7-day decay period); use "real time" dust 

i 
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3 

4 

5 

6 
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11 
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16 
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2* 

25 

26 

27 

28 

monitoring data as an indicator of airborne radiological hazards in the 

field. 
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6.4.2.2 Area Air SamDllng Planned D Unng Pr oiect Work 

Asbestos 
Activity: 

Frequency: 

Location: 

Method: 

Dust. NUIS- 

Activity: 

Frequency: 

Location: 

Method: 

Metals 

Activity: 

Frequency: 

Location: 

Method: 

FER\OUSSERSECMUuly 11.1997 1:44pn 

Handling/placement/covering of presumed asbestos-containing material 

Subcontractor to collect samples daily, FDF to collect samples weekly 

(when such activities are performed) 

At the perimeter of the work area to include upwind and downwind 

locations 

NIOSH 7400 or a nationally recognized equivalent method 

General excavation activities 

Monthly and as determined necessary by the FDF Health & Safety 

representative. 

At the perimeter of the work area upwind and downwind 

NIOSH 0600 or a nationally recognized equivalent method (Note: 

Direct reading instruments may be used at the direction of the FDF 

Health & Safety Representative rather than using sample collection with 

subsequent analysis .) 

General excavation activities where metals have been determined to be 

a potential exposure concern. 

Monthly and as determined necessary by the FDF Health & Safety 

representative. 

At the perimeter of the work area upwind and downwind 

NIOSH 7300 or a nationally recognized equivalent method (Note: 

Direct reading instruments m y  be used at the direction of the FDF 

Health & Safety Representative rather than using sample collection with 

subsequent analysis.) 

6-1 1 
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Activity: 

Frequency: 

Location: 

Method: 

General excavation activities where organic vapors have been 

determined to be a potential exposure concern 

As determined necessary by the FDF Health & Safety Representative 

At the perimeter of the work area upwind and downwind 

Direct reading PID; (sample collection with subsequent analysis by 

NIOSH/OSHA recognized method may be used upon review of 

particular impacted materials). 

i 

2 

3 

4 

5 

6 

7 

8 

9 

to 
. .  Airborne Radiological Contamin- 

Activity: 

Frequency: 

Location: 

Method: 

Note: 

Handling/decontamination of radiologically contaminated material 

within a significantly contaminated area (e.g., from Production Area 

and waste storage/management units) 

Daily (when such activities are perkormed) 

At the perimeter of the work area to include upwind and downwind 

locations 

Low-volume air samplers with in-line filters; filters are 

removdreplaced each day and counted on a low-background counting 

instrument (after 7-day decay period) 

Generally, project-specific air monitoring is not required during 

remediation for soil contamination areas outside of the Former 

Production Area and waste storage/mamgement units. 

t I  

12 

13 

.a 15 

16 

17 

18 

19 

fo 

21 

22 

23 

6.4.3 Res ults and Action Le vels t4 

See Table 6-1 for monitoring levels and action levels. 

6.4.4 Pata and Doc- D 

Results of air monitoring will be documented and will be summarized/provided to project management 

2 5  

26 

28 

for use, and will be supplied to the appropriate FDF Health & Safety Officer. The HSO will ensure 

that all needed documentation is provided in a timely manner to the project personnel. Involved 
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workers will be informed of the results of personal air sampling as required by OSHA and/or 

10 CFR 835. 

6.4.5 QJ,&@ Assurance 

6.4.5.1 Calibration/Analvsis Reau' iremen6 

All monitoring/sampling will be performed by qualified and trained personnel using appropriate 

methods, and following manufacturer's instructions for equipment operation and maintenance. 

Personal air sampling pumps will be calibrated before and after use each day. Nonradiological samples 

will be analyzed by appropriate OSHA or NIOSH methods, and radiological samples will be analyzed 

by FDF-approved Radiological Control methods (to meet the limits specified in 10 CFR 835 and 

DOE/EH4256T, DOE Radiological Controls Manual). Real-time air monitoring instruments will be 

calibrated according to manufacturer's recommendations before being used in the field. 

6.4.5.2 -e Chain of Cus tody 

92 5 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Collected samples will remain in the custody of the sampling personnel, transportation personnel, or 

analytical personnel (or locked) at all times. 

16 

Chain of custody will be documented on forms that 17 

accompany the sample from collection through analysis. 18 

19 

6.4.5.3 Sampl e Blanks 20 

Appropriate blanks (as defined by analytical method) will be provided for analysis. 

6.4.5.4 Special Sample Storage/Han dlinv bauirernem 

Special sample storagehandling requirements will conform to those of the OSHA or NIOSH analytical 

method in use. 2.5 

21 

22 

23 

W 
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7.0 SOIL REMEDIATION DOCUMENTS 

The Sitewide Excavation Plan (SEP) addresses sitewide planning for soil excavation and provides the 

management strategy and technical guidelines necessary to govern soil remediation at the Fernald 

Environmental Monitoring Project (FEMP). information included in the SEP consists of methods, or 

protocols, that will be consistently used during each phase of remediation from pre-design investigation 

to final cleanup certification. The SEP also provides area-specific considerations regarding nature and 

extent of contamination as well as various physical conditions (e.g., depth of excavation) expected 

throughout the FEMP during remediation. These considerations have resulted in the area-specific 

conceptual implementation approaches as work elements of the sitewide strategy described in Section 

4.0. Through presentation of both the sitewide management strategy, the area-specific conceptual 

implementation approaches, and the hierarchy of the planned remediation documents in the SEP, 

development and approval processes of future deliverables are expected to be more efficient. 

a Following approval of the SEP, area-specific integrated remedial design packages (IRDPs) will be 

prepared for each remediation area in phases that correlate to the sequence of implementing remedial 

action. Phasing of these remedial design deliverables will accomplish two goals: 1) expedite 

remediation to facilitate the accelerated plan and 2) accommodate the lessons learned. This concept 

was identified in the Operable Unit 5 FS Report (DOE 1996a), based on Guidance on Expediting 

Remedial Design and Remedial Action (EPA 1990a). The guidance suggests that accelerated cleanup 

can be achieved by phasing a project into meaningful remedial work elements that can be implemented 

on different schedules, an approach which results in acceleration of remedial design and remedial 

action. After completion of soil remedial action according to an area-specific IRDP, an area-specific 

Certification Design Letter and Certification Report will be prepared to guide and document the 

certification process that is necessary to demonstrate attainment of all the remedial requirements listed 

in the SEP. 

Figure 7-1 and Table 7-1 summarize types and timing of the planned soil remediation documents during 

typical steps of area-specific soil remediation. Figure 7-2 shows the hierarchy of the soil remediation 

documents as well as phasing of the sitewide soil remediation. As shown on Figure 7-1, the IRDPs 
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ific remedial actions. Following completion of the remedial action, 

certification will be conducted according to the general protocols provided in Sections 3.0 and 4.0 of 

this SEP and will be documented in the area-specific Certification Design Letter and the Certification 

Report. This section describes the purposes, contents, and hierarchy of the three major area-specific 

soil remediation documents (i.e., IRDP, Certification Design Letter, and Certification Report) to be 

prepared in phases during the FEMP soil remediation according to the SEP management strategy and 

technical guidelines. Finally, also described are three other sitewide future documents (Le., Natural 

Resources Restoration Plan, Remedial Action Report, and Site Closeout Report) planned and/or 

required to complete the remediation process at the FEMP. 

7.1 JNTEG RATED REME DIAL DESIGN PACKAGE 

The IRDPs will be prepared for individual areas or a combination of the remediation areas shown in 

Figure 1-3. Area-specific information (e.g., results of the pre-excavation investigation) required to 

conduct soil remediation according to the SEP technical guidelines and appropriate area-specific 

implementation approaches (selected from Section 4.0 of the SEP) will be combined and presented in 

each IRDP. Each IRDP will also include an area-specific implementation plan that incorporates the 

area-specific elements of a Remedial Action (RA) work plan, design drawings, and specifications. The 

information to be provided in the general scope of work for each of these deliverables is summarized in 
Section 7.1.2. Each IRDP will incorporate the lessons learned concept so that remedial action can be 

streamlined for each subsequent phase of soil remediation. 

7.1.1 ,Design Package Compo nents 

The IRDPs will provide area-specific details of implementation of the sitewide remediation strategy 

outlined in the SEP. The general content to be included in an IRDP is listed below. 

Jmdementation Plarb; 

Schedule of remedial activities 

0 Scope of work and boundaries of the data, including areas of remediation 
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e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Summary of existing RI data, process knowledge, and/or additional pre-excavation 
investigation data to perform remediation 

Summary of subsurface conditions (e.g., piping, structure foundation, pile, perched water 
zone, and soil geotechnical properties), if necessary 

Summary of known extent of contamination and special materials 

Summary of applicable final remediation levels (FRLs) and waste acceptance criteria (WAC) 

Identification of area-specific constituents of concern 

Anticipated excavation boundaries 

Area-specific access control requirements 

Area-specific excavation approaches 

Excavation control elements (e.g., monitoring equipment) 

Erosion and surface water control, if necessary 

Dewatering and perched water control, if necessary 

Re-certification evaluation protocols, to determine that actions are complete 

p e s m  - Dra win= 

e 

e 

e 

e 

e 

e 

e 

Site preparation and temporary facilities location 

Excavation plan and cross-sections 

Storm water control elements 

Erosion and sediment control 

Interim Grading Plan (to be conducted after certification) 

Decontamination facility utilities to be saved/removed 

Survey monuments 
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12 

13 
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18 

0 General requirements 

- Summary of work 
- Submittal schedule 
- Health and safety requirements 
- Mobilization and site access 
- Quality assurance/quality control requirements 
- Management of impacted material 

0 Construction-related items 

Dust control measures 
Erosion control measures 
Excavation requirements 
Demolition requirements 
Dewatering requirements 
Waste handling/disposition 
Interim restoration 
Process piping. 

22 

7.1.2 Model 0 utline 24 

Each Implementation Plan will be organized to efficiently present all the engineering details of an area- 

technical guidelines. Following is a model outline for the future IRDPs. 

25 

specific remediation approach to be developed under the SEP sitewide management strategy and 26 

n 
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2.0 PREDESIGN INVESTIGATION 
Summary of the Pre-Design Investigation 
2.1.1 RUFS Data Review 
2.1.2 Additional Sampling/Measurement 
Identification of Area-Specific Constituents of Concern 
Summary of Surface and Subsurface Conditions 
2.3.1 Surface Coverage and Drainage Pattern 
2.3.2 Soil Stratigraphy and Geotechnical Properties 
2.3.3 Perched Water Zone 
2.3.4 At- and Below-Grade Structures and Debris 
2.3.5 Groundwater Monitoring Wells 

2.4.1 
2.4.2 Above WAC Material 
2.4.3 

3.0 REMEDIAL ACTION APPROACH 

2.1 

2.2 
2.3 

2.4 Anticipated Excavation Boundaries 
Summary of the Extent of Contamination 

Characteristic Waste, HWMU, and UST 

3.1 Site Preparation 
3.1.1 Establishing Site Boundaries and Controls 
3.1.2 Establishing the Support Area 
3.1.3 Installation of Wheel Wash and Decontamination Facilities 
3.1.4 Installation of Surface Water Management System 
3.1.5 Installation of Erosion and Sediment Controls 
3.1.6 Surveying and Excavation Layout 
3.1.7 Monitoring Well Protection 
At- and Below-Grade Structure Demolition 

3.3.1 Clearing and Grubbing 
3.3.2 Monitoring 
3.3.3 Excavation of Special Materials 
3.3.4 Impacted Material Excavation 
3.3.5 Impacted Material Transportation and Disposition 

Pre-Certification Evaluation and Additional Excavation 

3.2 
3.3 Soil Excavation and Segregation 

3.4 Material Handling and Treatment 
3.5 
3.6 Interim Grading and Restoration 
3.7 Institutional Controls 
3.8 Environmental Controls and Monitoring 
PROJECT-SPECIFIC ENVIRONMENTAL CONTROLS AND MONITORING 
4.1 Air Pathway 
4.2 Surface Water Pathway 
4.3 Groundwater Pathway 

4.0 

5.0 PROJECT-SPECIFIC HEALTH AND SAFETY MATRIX 
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6.0 REMEDIAL ACTION MANAGEMENT STRATEGY 
6.1 
6.2 
6.3 

6.4 

6.5. 
6.6 
6.7 
6.8 
6.9 
6.10 

Organization and Responsibilities 
Configuration Management 
Subcontractor Procurement and Award Strategy 
6.3.1 Request for Proposal Process 
6.3.2 Pre-Bid/Proposal Meeting and Tour 
6.3.3 ExcavationlRemediation Subcontractor Award 
6.3.4 Equipment and Material Procurement 
Excavation Management 
6.4.1 Status Meetings 
6.4.2 Surveillance and Inspection 
6.4.3 Health and Safety Oversight 
6.4.4 Radiological Monitoring and Oversight 
Impacted Material Management 
Contingency Management 
Recordkeeping and Data Management 
QA/QC and Regulatory Audit 
IntegratiodCoordtion with Other FEMP Activities 
Schedule 

Any other relevant area-specific information and/or procedures that have not been already described in 

the SEP and are not suitable for the main text of an IRDP will also be presented in Appendices to 

facilitate more detailed review processes. Examples of topics to be presented in the appendix section 

may include: 

0 

0 IRDP Project-Specific Plans (PSPs) 
0 Project cost estimation 
0 Comment responses. 

Predesign investigation data summary tables 

7.1.3 Schedule 

The phasing of the remedial design deliverables is presented on Figure 7-2. Each RDP is listed in the 

sequence in which remediation is anticipated to occur under the accelerated sitewide remediation plan. 

Integration with other projects' schedules were taken into consideration. Each IRDP will be submitted 

following completions of area-specific pre-excavation investigation and initial design activities. The 
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submittal schedule for the IRDP deliverable is defined in Table 7-2. As indicated in Table 7-2, 

individual IRDPs will be submitted for more than one area in some instances. Soil remedial actions 

i 

2 

will commence and continue, with the schedules for remedial actions to be identified in the individual 3 

IRDPs . 4 

. . .  7.1.4 

The DOE will formally address all EPA and OEPA comments on the design deliverables through the 

submittal of a comment response document within 30 days of receipt of the agencies' comments. 

Comments will be incorporated into each design document, although revisions will not be formally 

submitted for the IRDPs. If a remediation area is detemined to provide unique or unanticipated 

remediation challenges, DOE may request a formal preliminary review for a design deliverable not 

already considered in the RD Operable Unit 5 Work Plan (DOE 1996e) and this SEP. 

Review and F i n a l l a n  of Desim Del iverables 

7.2 CERTIFICATION DESIGN LETTER 

A Certification Design Letter will be prepared and submitted to the regulatory agencies following 

completion of the area-specific IRDP tasks, including pre-certification activities (see Section 3.3), as a 

notification to initiate the certification process for the remediated areas. The Certification Design 

Letters will first provide a summary of the area-specific remediation completed and results of the pre- 

5 
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10 

11 

12 

13 

15 14 

16 

17 

18 

certification activities conducted according to the SEP guidelines. The main focus of the Certification 

and the certification sampling approaches. 

7.2.1 Contents 23 

Although a,formal regulatory review and comment-response process is not intended for the 

19 

Design Letters will be the delineation of certification units (CUs), the CU-specific certification COCs, m 

21 

22 

24 

Certification Design Letters, they will provide the regulatory agencies opportunities to evaluate the 

certification approach before the actual certification process is completed. Modifications to the 

certification process can be incorporated upon specific regulatory requests, if necessary. Each 

certification design letter will also be combined into the final area-specific certification report at the end 

25 

26 

27 

28 
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of a certification process for formal regulatory review comment and approval. The general content to 

be included in a Certification Design Letter is as follows. 

Implementa tion P I w  
0 

0 

0 

0 Summary of applicable FRLs 
0 

0 

Schedule of the certification activities 
Scope of work and boundaries of the data, including areas of remediation 
Summary of the pre-certification scan and/or measurement data 
Summary of known pattern and/or extent of residual contamination 

Identification of CU-specific constituents of concern for certification purposes 
Summary of the certification sampling/measurement and/or laboratory analysis methods 

Design - Dra wiggs; 

0 CU delineation maps 
0 Certification sampling locations 
0 

0 

0 Survey monuments. 

Storm water control'elements during certification 
Erosion and sediment control during certification 

7.2.2 Schedule 

In general, an area-specific Certification Design Letter will be prepared within 30 days after successful 

completion of the remedial action specified in a corresponding area-specific IRDP and the pre- 

certification activities in the remediated area according to the SEP guidelines. Certification sampling 

and analysis will commence immediately after a "fast-track" regulatory review of the Certification 

Design Letter. 

7.3 CERTIFICATION REPORa: 

The SEP and area-specific Implementation Plans (as part of the area-specific IRDPs) together will 

satisfy the RAW requirements as presented in the Amended Consent Agreement (ACA) (EPA 1991) . 
Certification Reports will be used to progressively demonstrate that the remedial action objectives are 

completed for soil remediation, although the Certification Report is not required in accordance with 

EPA guidance or the ACA. The intent of submitting a Certification Report for each phase of a 

remediation area is to receive acknowledgment that the pertinent operable unit remedial actions were 
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achieved so that natural resource restoration can proceed as rapidly as possible. The certification 

reporting process will occur in two steps: 

0 First, following evaluation, graphical presentations of important new certification data 
demonstrating remediation progress (e.g., residual concentration contours of the primary 
COCs, pictures of the excavated areas, etc.) will be prepared, updated, and quickly loaded 
onto a website on the Internet to allow electronic access of the latest site conditions for the 
regulatory agencies. 

Second, upon completion of all certification data demonstrating that FRLs are achieved for 
all the CUs in the remediated area, a formal certification report will be submitted to the 
agencies. Upon regulatory acceptance of certification, the remediated area will be ready for 
interim grading or final natural resource restoration activities. 

An area-specific Certification Report will be prepared after the remedial action and pre-certification 

activities are completed for each of the nine remediation areas described in Section 1 .O. As the final 

area-specific remediation deliverable, the main objectives of the Certification Reports are to document 

what remedial actions occurred in specific areas, describe the certification process, present the data 

supporting the certification that the ASCOCs do not exceed the FRLS specified in the relevant RODS, 

satisfy closure requirements of HWMU and UST, summarize the data/manifests generated during 

remediation for WAC attainment demonstration, and describe access controls implemented to prevent 

recontamination. 

7.3.1 Contents 

Each Certification Report will include the following: 

0 Introdu ction, A general description will be included of how the area-specific remedy was 
implemented. 

0 Chrono low of E vents, Major events associated with the remedial action will be provided, 
beginning with the approvals of the IRDP and a selected construction subcontractor. 

0 * 1' The criteria or requirements that 
are necessary to demonstrate completion of remedial action in a remediation area as defined 
in the IRDP and the Certification Design Letter will be included. 
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a truction Activities ~ A narrative description of construction activities undertaken for the 
relevant phase of remediation will be included. This includes an estimate of quantities 
excavated/treated/dised, achievement of FRLs, and materials and/or equipment used. 
Participants in the remedial action will also be identified, including federal and state agencies, 
and construction contractors. 

a Data Track= A summary of data, records, and manifests 
generated during the remediation for material balance, WAC attainment, treatment, 
transportation, and disposition purposes will be provided. 

0 the w v  Is Operati& and F u n c t w  Certification will be an 
affirmation that performance standards have been met for the excavation of contaminated 
material. The basis for the determination will also be provided. 

0 of Proiect Cost The fiual costs for the remediation phase will be summarized and 
compared to the original remedial action estimate provided in the IRDP. 

Information on lessons learned will also be provided to facilitate improvement in each subsequent phase 

of remediation. Identification of problems encountered during excavation will be supplemented with 

proposed solutions to streamline the next phase of remediation. 

7.3.2 mification ReDort ou tline 

Each certification report will be organized to efficiently present contents listed in Section 7.3.1 and all 

the details of an area-specific certification process conducted following pre-certification activities as 

described in the SEP sitewide management strategy and technical guidelines. Data generated 

throughout the remediation, pre-certification, and certification activities will also be presented and 

analyzed to support the certification conclusions. Following is a model outline for the future 

Certification Reports. 
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EXECUTIVE SUMMARY 
LIST OF TABLES 
LIST OF FIGURES 
LIST OF ACRONYMS AND ABBREVIATIONS 
1.0 INTRODUCTION 

1 . 1  Purpose and Scope 
1 . 1  Background and Description of The Certification Area 

1.1 .1  Surface and Subsurface Conditions 
1.1.2 Nature and Extent Of Contamination 
1.1.3 

1.3 Report Format 
SUMMARY OF THE REMEDIAL ACTION CONDUCTED 
1 . 1  Changes to the IRDP Scope Of Work 
1.2 Excavation and Material Segregation 
1.3 Material Handling and Treatment 
1.4 ke-Certification Activities 

3.0 CERTIFICATION APPROACH 
3.1 CU Delineation and Classification 
3.2 CU-Specific Constituents of Concern 
3.3 
3.4 Certification Criteria 
3.5 
ANALYTICAL METHODOLOGIES, DATA VALIDATION, AND DATA 
REDUCTION - 
4.1 Analytical Methodologies 

RCRA Units, Characteristic Areas, HWMUs, And USTs (as 
applicable) 

2.0 

HWMU/UST Footprint Delineation (if applicable) 

Certification Sample Size and Design 
4.0 

4.1.1 Chemical Methods 
4.1.2 Radiochemical Methods 

4.2 Data Verification and Validation 
4.3 Data Reduction and Statistical Analysis 

5.0 CERTIFICATION EVALUATION AND CONCLUSIONS 
5.1 Comparison with Certification Criteria 

5.1.1 FRLs Relative to the Residual Contaminations 
5.1.2 Hot Spot Determination 
5.1.3 HWMU and UST Closure (if applicable) 
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5.2 
5.3 Certification Conclusions 

Additional Corrective Actions for Failing CU (if necessary) 

6.0 PROTECTION OF CERTIFIED AREAS 
6.1 S~mmary of AS-B~ilts 
6.2 General Access Control 
6.3 Interim Grading and Vegetation 
6.4 Storm Water Run-on Control 
6.5 Other Re-Contamination Prevention Controls 

Any other relevant area-specific information and/or procedures that have not been already described in 

the SEP and are not suitable for the main text of a Certification Report will also be presented in 

appendices to facilitate more detailed review processes. Examples of topics to be presented in the 

appendix section may include: 

0 CU maps and statistical tables 
0 Certification data summary tables 
0 Certification PSPs 
0 WAC attainment summary 
0 Project cost summary 
0 Comment responses. 

. . .  7.3.3 Schedule. Re view and F i W  

The area-specific Certification Reports will be prepared in similar phases established for the IRDPs as 

described in Section 7.1. An independent QA review will be conducted on the Certification Report to 

verify that the content and quality of reported information meets the QA/QC protocols discussed in the 

QAPP (Appendix E). A draft area-specific Certification Report will be submitted'within 120 days 

following completion of the certification activities conducted for a remediated area (i.e., receipt of data 

satisfying the FRLs). The DOE will formally address all EPA and OEPA comments on the draft 

certification reports through the submittal of a comment-response document within 30 days of receipt of 

the agencies' comments. Comments will be incorporated into each certification report, and revisions 

will be formally submitted for the reports. 
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7.4 OTHERRELATED FUTURE DOCUMENTS 

Three other major sitewide or operable-unit-specific documents are planned andor required to guide 

and document the completion of the remediation at the FEMP. They include the Natural Resource 

Restoration Plan, the Remedial Action Report, and the Site Closeout Report. The Natural Resource 

Restoration Plan generally defines the site restoration strategy. The Remedial Action Report and the 

Site Closeout Report are prepared to document completions of major remedial milestones. Table 7-3 

summarizes and compares the scopes and contents of the Certification Report (including the 

Certification Design Letter), Remedial Action Report, and Site Closeout Report intended for the area- 

specific, operable-unit-specific, and sitewide scales, respectively. The following subsections describe 

the purposes and contents of these documents. Figure 7-3 shows the organizational structure of and 

relationships between the major remediation documents to be prepared. 

7.4.1 Natural Resources Restodon Plan 

Strategy for restoration of the natural resources after site remediation will be provided in the Natural 

Resources Restoration Plan (NRRP). Final sitewide surface grading, vegetation, surface water 

management, and institutional controls will be designed and implemented according to the NRRP 
strategy. In general, the NRRP will be consistent with the final land use scenario selected during the 

Operable Unit 5 FS (DOE 1996a) in which the site will be maintained as an undeveloped park after 

remediation. Any local, interim grading to be conducted immediately after certification of a 

remediated area will be designed (in the IRDP) considering the f d  sitewide grading plan presented in 

the final NRRP, to minimize the potential amount of rework during the sitewide final grading and 

restoration. The NRRP will also fulfill the requirements in the Amended Consent Agreement 

(EPA 1991) for a land use plan and an institutional control plan for Operable Unit 5: 

7.4.2 U i a l  A c t i w  

Upon completion of remedial action, each operable unit must complete a Remedial Action Report 

(EPA 1992). The purpose and content of the Remedial Action Report is to document the activities that 

occurred under remediation for each operable unit. The Remedial Action Report shows how the 

remedial objectives for each operable unit were met and summarizes the information necessary for 
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inclusion in the Site Closeout Report. Coordination between operable units may be required when 

preparing the remedial action report to account for division of operable units in the remediation 

projects. 3 

1 

2 

A 

A Remedial Action Report contains the following basic elements, which are similar to the content of a 5 

Certification Report, with a few exceptions: 6 

7 

0 roductiox This section provides a short general description of the site and the remedy 
implemented. 

Chronolow A summary of the major events associated with the remedial action is included. 

0 & This section summarizes the 
criteria or requirements that the remedial action contractor met in completing the project and 
the basis for determining that the standard was met. This section also provides a summary of 
the implementation of the construction quality control plan and provides an assurance that the 
remedial action is complete. 

0 inal InsDection. This section documents the pre-final and final inspections conducted by the 
contracting party and contractor at the completion of construction. 

0 Certlfialon tha t the Remedv is ODerational an d Functional, An affirmation is presented that 
the performance standards have been met. 

0 SummarvofRo iect Costs, This section.provides the final costs for the project and compares 
them to the original remedial action estimate. 

7.4.3 Site Closeout 

After the Remedial Action Report of the last operable unit has been submitted to show the successful 

implementation of remkdial action, a Site Closeout Report will be prepared for the entire site. The 

Remedial Action Reports for each operable unit are generally used as the basis for preparing the Site 

Closeout Report and contribute to the ultimate decision regarding deletion from the Superfund National 

Priorities List (NPL) (EPA 1989). The Site Closeout Report shows that remediation of the entire site 

has been completed. It is important to note that in cases where waste has been left on site, such as at 

the FEMP, the five-year review procedures established in Section 121(e) of CERCLA, as amended by 

SARA, will continue to be appropriate regardless of the completion or deletion status of the site. 
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Site completion occurs when the following conditions'have been met: 

92 5 

i 

0 Cleanup levels have been achieved and all cleanup actions have been successfully 
implemented pursuant to the ROD(s) 

0 The site is protective of human health and the environment across all pathways of exposure 

0 The constructed remedy is operational and functional and performing according to 
engineering design specification 

0 The only activities remaining at the site are operations and maintenance (O&M) activities. 

Operable Unit 5 may be considered to have a Long-Term Response Action (LTRA) for cleanup of the 

Great Miami Aquifer. If this is determined to be the case, an Interim Closeout Report will be 

prepared. It will contain final information for all completed operable units at the site and will describe 

the LTRA activities to be performed and the cleanup levels to be achieved for the LTRA portion of the 

site. Therefore, this report must be prepared after all the other operable unit cleanup activities have 

been finalized, and after those organizations have prepared their respective Remedial Action Reports. 

The interim report will act as the determining factor for designating sites as LTRA on the NPL and for 

internal Superfund tracking. At this point the OEPA will be expected to assume responsibility for the 

LTRA oversight. The interim Closeout Report will be amended when cleanup levels are achieved to 

include final information for the LTRA operable unit (Operable Unit 5)  to satisfy completion 

requirements. The Interim Closeout Report and the amendment together will constitute the final Site 

Closeout Report, which indicates that remediation of the entire site has been completed. This report 

should include the following: 

0 Summarv of Site Con dition: Site background, RI/FS results, ROD summary, design criteria, 
community relations, and cleanup activities performed will be summarized. 

0 Pemonstratlon of /OCfromCle anuD - Act ivitiea: This includes documentation that QA/QC 
and sampling and analyses protocol were followed, results of on-site inspections, and 
equipment acceptance records. 
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0 esul&: Sufficient data will be available to demonstrate that the cleanup levels 
specified in the RODS were achieved and that implemented remedies are performing at design 
specifications. This section would be contained in the amendment to the Interim Closeout 
Report for any LTRA operable units. 

sum maw of&^ : Assurance will be given that: 

- O&M plans are in place and are sufficient to maintain the protectiveness of the 
remedy. 

- All necessary institutional controls (e.g., deed.restrictions) are in place. 

0 otecti veness : Results of the sitewide post-remedial risk assessment will demonstrate the 
relative protectiveness of remediation at the FEMP. 

. .  Bib110 w: All referenced documents and any other documents relevant to completion of 
the site will be included. 
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NPL Deletion Criteria allow sites to be deleted from, or re-categorized on, the IWL in instances where 

no further response is appropriate [Section 300.66(~)(7) of the NCP] when the EPA and the state agree 

that all response actions are completed. The deletion docket is not a continuation of the administrative 

record for the site, although documents contained in the administrative record should be referenced in 

the deletion docket if they are still available to the public. 
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TABLE 7-2 

SCHEDULE OF REMEDIAL DESIGN DELIVERABLES FOR SOIL 

Deliverable Status Submittal Date 

Technology Report 

Sitewide Excavation Plan 

Integrated Remedial Design Packages: 

Area 1, Phase I 

Area 1, Phase I1 

Area 2, Phase I' 

Area 3 

Area 4 and Area 5 

Area 6; Area 7; Area 1, Phase III; and Area 2, Phase 11 

Area 8, West of Paddys Run Area 

Area 9, Off-Property Area 

Draft May24, 1996 

Draft July 14, 1997 

Completed 

Pre-final November 21, 1997 

Pre-final October 20, 1997 

Pre-final July 2, 1998 

Pre-final November 15, 2000 

Pre-final January 15,2001 

Pre-final TBD 

Pre-final TBD 

Area 2, Phase I consists of the Operable Unit 2 Southern Waste Units. 

$00335 
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TABLE 7-3 

REMEDIAL ACTION COMPLETION REPORTING 

Item Certification Report' Remedial Action Sitewide Closeout 
(Project-Level) Report Report 

(Operable Unit- (AU Operable Units) 
Specific) 

1. Chronology of Area-specific summary Site-wide summary of Summary of site 
eventslsummary of of major events major events conditions from the 
site conditions associated with the associated with the RIA3 phase through 

remedial action remedial action completion of remedial 
action 

2. Demonstration of Provides analytical Demonstrates site-wide Demonstrates that 
QAIQC and assurance that the analytical assurance QNQC protocol was 
performance remedial action in an that the remedy is followed and sampling 
standards area is complete with a complete and and analyses protocol 

summary of the summarizes the was followed 
construction quality construction quality 
control plan control plan 

3. Final inspection Summarize pre-final Summarize final Summarize site-wide 
inspection inspection (including final inspections 

as-built drawings) 

4. Certification that Provide area-specific Provide site-wide soil Provide assurance that 
the remedy is certification excavation certification site-wide post-remedial 
operational and operation and 
functional maintenance plans are 

in place and effectively 
maintain the 
protectiveness of the 
remedy 

5 .  Project costs 

6. Protectiveness 

Provide project costs Provide overall Not applicable 
remedial action costs 
and compare to 
original cost estimates 

Not applicable Not applicable Summarize results of 
the post-remedial site- 
wide risk assessment 

. SCEP Certification Reports may also provide some of the information necessary to complete the 
Remedial Action Reports for Operable Units 2, 3, and 5 .  
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%: GLOSSARY 1 

.... 

Amended Consent Agreement (ACA) - A legal agreement between the U.S. EPA and the DOE that 
defines the process by which CERCLA response actions will be managed at the FEW. The ACA includes 
schedule and documentation requirements for remedial design and remedial action undertaken at the 
FEMP. The ACA also specifies periodic follow-up evaluations of the site by the U.S. EPA. 

M y t i c a l  Support Level (ASL) - Level of defined quality assurance/quality control parameters used to 
assure data is satisfactory for its intended use. 

As Low As Reasonably Achievable (ALARA) - The philosophy that exposure to radiation shall be 
maintained gcS J&w As &asonably Achievable below the regulatory limits as social, technical, economic, 
practical, and public policy considerations permit. The ALAF2A goal for residual radioactive material in 
soil is 50 ppm and is primarily based on the technical limitations of real-time analytical instrumentation. 

Baseline Risk Assessment (BLRA) - The methodology used at a remedial site, such as the FEMP, to 
estimate the health impact from radiological and chemical exposures through all environmental pathways 
to ecological receptors before remediation begins. 

Benchmark Toxicity Value (BTV) - The concentration of a constituent of concern, based on literature, 
that poses a potential risk to ecological receptors. 

Certii5cation - The final sampling, analysis, and reporting process agreed upon by DOE and the regulatory 
agencies whereby FEMP residual soils are designated as being remediated to the indicated standard. 

Certification Unit (CU) - A certification unit is a sampling area delineated within a remediation area. 
The size of a CU depends on the homogeneity and concentration of contamination in the remediated area. 
The size categories of CUs are Group 1 CU (2504 by 250-ft, with a high probability of encountering hot 
spots during remediation ) and Group 2 CU (5Wfy by 5 0 0 4  with a low probability of encountering hot 
spots and/or soil above established cleanup goals). 

Characteristic Waste - A waste that is classified as a hazardous waste and regulated by RCRA because 
it exhibits ignitability, corrosivity, reactivity, or toxicity. 

Composite Sample - A mixture of a number of samples used to represent the average properties of the 
parameters of concern over the extent of the area sampled. 

Comprehensive Environmental Response Compensation and Liabw Ad (CERCLA) - A Federal 
regulation passed by Congress in 1980 that provides funding and enforcement authority to the EPA for the 
cost-effective cleanup of inactive or abandoned hazardous waste sites. 

Concentration - The average abundance of a constituent per unit weight or volume of sample. 
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Confidence Level - A probability, based on natural variability, where a chosen difference is determined 
to be significant. 

Constituent of Concern (COO - A radiological or chemical constituent evaluated during the Feasibility 
Study because the risk estimates developed in the Baseline Risk Assessment exceeded certain toxicity 
benchmarks. 

Curie - A unit of radioactivity equal to 3.7 x 10" disintegrations per second. 

Data Quality Objectives (DQOs) - Quantitative and qualitative specifications for the minimum quality of 
data to be used in a specific decisionmakiig investigation. 

Data Validation - The process for determining the acceptability of sampling and analytical data for its 
intended use through review of field documentation, sample processing, and QA/QC analytical results. 

Decontamination and Dismantlement (D&D) - The process of removing radioactive and/or hazardous 
materials from pipes, ducts, vents, and equipment, and structures within and of the facility as part of safe 
shutdown activities, stripping the sidings, and then bringing down the steel structural remains of the 
facility. 

Engin- Controls - Controls designed to eliminate hazards by mechanical means or process design; 
primarily apparatus andor mechanisms which physically prevent entry, minimize hazards, or create some 
kind of barrier. 

Excavation Control - The selective removal of soil contaminated with one or more COCs above the action 
level as determined by field instrumentation. 

Field Scanning - A qualitative or semi-quantitative determination of the presence or absence of a 
radiological COC or organic vapor within a area. 

Final Remediation Level (FRL) - The average level of a contaminant to which a user of an undeveloped 
park can be safely exposed. 

Geographic Information System (GIs) - A threedimension graphic application system that provides 
"snapshot" data management and analysis software tools for assessing, modeling, and monitoring the 
surface and subsurface of soil. 

Hazard Quotient - The ratio of a single substance exposure level over a specified time period (e.g., 
subchronic) to a reference dose for that substance derived from a similar exposure period. 

Hazardous Substance - "Hazardous Substances" are defined in CERCLA Section lOl(14). The EPA has 
prepared a list of hazardous substances in 40 CFR 302. 

Kriging - An estimation technique used to obtain estimates of a regionalized variable at locations where 
measurements do not exist. In general, lcrighg is a "best linear unbiased estimate"; "linear" because 
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estimates are obtained as linear combinations of the measurements, "best" in that it attempts to minimize 
the variance of the estimation errors, and "unbiased" in that the estimation error is, on average, zero. 

Method Detection Limit (MDL) - Three times the standard deviation at the lowest level of measurement 
of the methodology. 

Multi-Channel Analyzer - An electronic device that separates the output of a sodium iodide or high-purity 
germanium (HPGe) detector into discrete and identified spectra. 

On-Site Disposal Facility Footprint - The intended location of the On-Site Disposal Facility and buffer 
zone. 

Percentile - A value below which a specified proportion or percent of the observations from a distribution 
will fall. 

Point Source - A stationary location or fmed facility from which pollutants are or may be discharged or 
emitted. Also, any single identifiable source of pollution (e.g., pipe, ditch, stack). 

Polychlorinated Biphenyl (PCB) - One of several aromatic compounds containing two benzene nuclei with 
two or more substitute chloride atoms. Formerly used as an isoelectric organic compound for insulating 
electrical equipment such as transformers or capacitors. Sale of FCBs was banned by law in 1979. PCBs 
have been demonstrated to be carcinogenic to animals and humans. 

Polynuclear Aromatic Hydrocarbon (PAH) - Semivolatile organic compound having three or more 
aromatics in its structure which may be the same or different. Produced by burning coal and other fossil 
fuels. PAHs are possible dermal carcinogens. 

Primary Constituent of Concern - Widespread radiological contaminants at the FEMP that represent 90 
percent of the risk to human health. They consist of total uranium, radium-226, radium-228, thorium-228, 
and thorium-232. 

Process Knowledge - Infoxmation about potential contaminants based on knowledge of the materials used 
or formed in a chemical or physical process. 

Process Wastewater - Any water which, during manufacturing or processing, comes in contact with or 
results from the production or use of any raw material, intermediate product, finished product, or waste 
product, except noncontact cooling water and sanitary wastewater. 

Project-Specific Plan (PSP) - A scoping document required for any program or project. A project-specific 
plan for FEW sampling and analysis should include elements defined in Section 6 of the SCQ. Project- 
specific plans may include, but are not limited to, work plans, field sampling plans, health and safety plans, 
and standard operating procedures. 
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Qualitative Analysk - The analysis of a gas, liquid, or solid sample or mixture to identify the elements, 
radicals, or compounds of a sample. 

Quality Assurance - An integrated system of management activities involving planning, quality control, 
quality assessment, reporting, and quality improvement to ensure that a product or service (e.g., 
environmental data) meets defined standards of quality with a stated level of confidence. 

Quality Control - The overall system of technical activities whose purpose is to measure and control the 
quality of a product or service so that it meets the needs of the user. The aim is to provide quality that is 
satisfactory, adequate, dependable, and economical. 

Quantitation Limit - The lowest level at which a chemical may be- accurately and reproducibly quantified. 
Usually equal to the instrument detection limit multiplied by a factor of 3 to 5 ,  but varies between 
chemicals and between samples. 

Quantitative Amlysk - The analysis of a gas, liquid, or solid sample or mixture to determine the precise 
percentage composition of the sample in terms of elements, radicals, or compounds. 

Radiological - Of or relating to the process of emitting radiant energy in the form of waves, rays, or 
streams of energetic particles. 

Random Sample - A sample drawn from a population in such a manner that all items or members of the 
population have an equal chance of being selected in the sample. 

Rapid Analytical Methods - A method of field testing which provides a reasonable analytical measure of 
a COC (Le., real time or quick turn methods such as the HPGe, OVA, and XRF). 

Real-Time Results - Measurements taken in the field that identifj the presence, concentration, or activity 
of a constituent with a quick or relatively short turnaround time. Analytical methods associated with real- 
time results usually have higher detection limits and are less precise than conventional laboratory methods. 

Regulatory Agency - Any federal, state, or local government organization having jurisdiction over the 
FEMP. 

Remedial Action - Those actions taken to permanently remove or mitigate releases or potential releases 
in accordance with the selected remedy for a site as defined in the approved Record of Decision (ROD). 

Remedial Action Work Plan (RAW) - A document that establishes the methods and specifications for 
remediation of a portion of a remedial site consistent with the previously agreed upon ROD. 
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Remedial Design Work Plan (RDWP) - A work plan describing the technical analysis and procedures 
which will be followed to implement the selected remedy for a site. RDWPs are typically composed of 
detailed plans and specifications describing implementation of a selected remedy. 

Residual Soil - Soil remaining in place after excavation is complete. 

Sample Density - The number of samples required per specified area. 

Sampling Event - A collection of one or more samples from one or more locations for a specific project 
during a specified time period for a similar purpose. 

Sensitivity - The minimum amount of a radionuclide or other constituent of concern that an instrument, 
system, or procedure can repeatedly detect. 

Sitewide CERCLA Quality Assurance Project Plan (SCQ) - A formal technical document that integrates 
CERCLA QNQC requirements into all FEMP environmental sampling and analysis to ensure minimum 
Data Quality Objective standards are achieved based on the intended use of the data. 

Sitewide Closeout - The release of a remediated site by the regulatory agencies for its intended final land 
use. 

Sitewide Environmental Database (SED) - An Oracle-based database which stores environmental data 
generated through activities at the FEW. 

Storm Water Retention Basin (SWRB) - An engineered pond designed to retain stormwater run-off and 
provide quiescent settling of solids. SWRBs are designed to release stormwater run-off at a controlled rate 
through an outfall structure that typically consists of a riser pipe, barrel, and emergency overflow structure. 

Superfund - The program operated under the legislative authority of CERCLA and SARA that funds and 
carries out the EPA solid waste emergency and long-term removal remedial activities. These activities 
include establishing the National Priorities List, investigating sites for inclusion on the list, determining 
their priority level on the list, and conducting and/or supervising the ultimately determined cleanup and 
other remedial actions. 

Surface Impoundment - A ~tllral topographic depression or man-made excavation which is designed to 
hold or store liquid wastes. Surface impoundments are usually formed primarily of earthen materials, but 
may be lined. 

t Distribution - A sampling distribution for the t statistic. This distribution is similar to the normal 
distribution, but its exact shape depends on the size of the sample. 

t Statistic - Also referred to as Student's t. An estimate of the standard normal deviate (Z statistic) when 
the sample size is relatively large or approximately normally distributed and the population standard 
deviation is unknown. A value which depends on the probability level chosen and on the degrees of 
freedom upon which the estimate of the population standard deviation is based. 
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Treatment - Any method, technique, or process, including neutralization, designed to change the physical, 
chemical, or biological character or composition of any hazardous waste so as to neutralize the waste and 
render the waste as less hazardous, or nonhazardous. 

Turnaround Time (TAT) - The time period from sample delivery to the reporting of results. 

Variability - In statistics, the spread of values about their centralized value. 

Variance - One-half the mean squared difference of paired sample measurements. 

Variogram - A plot of the variance (one-half the mean squared difference of paired sample measurements) 
as a function of the distance (and o p t i ~ ~ l l y  the direction) between samples. Typically, all possible sample 
pairs are examined according to distance and direction. Variograms provide a means of quantifying the 
commonly observed relationship that samples close together will tend to have more similar values than 
samples far apart. 

Verification Testing - Sampling and analysis performed to confirm or deny RI/FS data and/or to confirm 
or delineate contamination boundaries. 

Volatile Organic Compound (VOC) - Any organic compound which participates in atmospheric 
photochemical reactions except for those designated by the EPA Administrator as having negligible 
photochemical reactivity. 

Waste - Unwanted materials left over from a manufacturing process or habitation. 

Waste Acceptance Criteria (WAC) - The maximum concentration of a given constituent that may be 
present in refuse material in order for that material to be appropriately discarded. 

Wastewater - The spent or used water generated from work force sanitary activities and ongoing cleanup 
activities that contains dissolved or suspended matter. 

X-Ray Fluorescence (XRJ?) - Analytical technique capable of rapidly distinguishing and quantifying the 
concentration of metals in surface soil by using X-rays. 
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APPENDIX A 

SOIL REMEDIATION ARARs AND TBCs 



LIST OF ABBREVIATIONS, ACRONYMS AND INITIAlLs 

ARAR 
AWWT 
BAT 
BMP 
CAMU 
CEDE 
CERCLA 
CFR 
COC 
CWA 
DCG 
DF&O 
DOE 
EPA 
FEMP 
FR 

GMA 
HSWA 
HWMU 
IEMP 
IRDP 
LDR 
MCL 
MCL 
MCLG 
mg 

mg/L 

mrem 
MTR 
NAAQS 
NCP 
NESHAP 

mg@ 

mm 

as low as reasonably achievable 
Applicable or Relevant and Appropriate Requirement 
Advanced Wastewater Treatment [Facility] 
Best Available Technology 
Best Management Practice 
Corrective Action Management Unit 
Committed Effective Dose Equivalent 
Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
Constituent of Concern 
Clean Water Act 
Derived Concentration Guide 
Director's Findings and Orders 
U. S. Department of Energy 
U. S. Environmental Protection Agency 
Fernald Environmental Management Project 
Federal Register 
Final Remediation Level 
Feasibility Study 
Great Miami Aquifer 
Hazardous and Solid Waste Amendments 
Hazardous Waste Management Unit 
Integrated Environmental Monitoring Plan 
integrated remedial design package 
Land Disposal Restriction 
Maximum Contaminant Level [under SDWA] 
Maximum Concentration Limit [under RCM] 
Maximum Contaminant Level Goal [under SDWA] 
milligram 
milligrams/kilogram 
milligramdliter 
millimeter 
millirem 
Minimum Technology Requirements 
National Ambient Air Quality Standards 
National Oil and Hazardous Substances Pollution Contingency Plan 
National Emission Standards for Hazardous Air Pollutants 



NHPA 
NPDES 
NRC 
NRIMP 
NRRP 
NWP 
OAC 
OEPA 
OHPO 
ORC 
OSDF 
OSWER 
ou 
PAH 
PCB 
pCi 
pCi/L 

PPm 
PRG 
R&A 
RCRA 
RD 
RM 
ROD 
SCEP 
SDWA 
SEP 
SIP 
TBC 
USC 
mCi 
mCi/L 
mg 
mg/L 
voc 

National Historic Preservation Act 
National Pollutant Discharge Elimination System 
Nuclear Regulatory Commission 
Natural Resource Impact Monitoring Plan 
Natural Resources Restoration Plan 
Nationwide Permit [h.ogram] 
Ohio Administrative Code 
Ohio Environmental Protection Agency 
Ohio Historic Preservation Office 
Ohio Revised Code 
On-Site Disposal Facility 
(EPA) Office of Solid Waste and Emergency Response 
Operable Unit (as numbered) 
polycyclic aromatic hydrocarbon 
polychlorinated biphenyl 
picoCurie . 

picoCuries/liter 
parts per million 
Preliminary Remediation Goal 
relevant and appropriate 
Resource Conservation and Recovery Act 
remedial design 
river mile 
Record of Decision 
Soil Characterization and Excavation Project 
Safe Drinking Water Act 
Sitewide Excavation Plan 
State Implementation Plan 
to be considered 
United States Code 
microcurie 
microCurie/liter 
microgram 
microgramdliter 
volatile organic compound 
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The Amended Consent Agreement (EPA 1991) requires that the compliance strategy for addressing the 

substantive requirements of permits which would otherwise be required, as well as other applicable or 

relevant and appropriate requirements (ARARS), be initiated at the start of remedial action. The. 

Amended Consent Agreement requires the following specific information: 

Identification of each permit that would have been required in the absence of the CERCLA 
121(e)( 1) permitting exemption 

Identification of the standards, requirements, criteria, or limitations that would normally have 
to be met to obtain the permits 

Explanation of how the remedial action will meet the substantive requirements, criteria, or 
limitations identified above. 

The Amended Consent Agreement further states that a permitting plan containing the above items 

should be submitted as a design deliverable. As presented in Section 1.3.1.2 of the SEP, EPA and 

OEPA concurred with the submission of a compliance cross-reference (including substantive permitting 

requirements) as a substitute for a formal permitting plan. 

This appendix has been prepared to fulfill those requirements. It presents a detailed listing of the 

substantive requirements of the ARARs and to be considered criteria (TBCs), provides remarks, where 

appropriate, on how the requirements pertain to the Soil Characterization and Excavation Project 

(SCEP), and presents appropriate cross-reference to where the substantive requirements are addressed. 

The sitewide excavation work under the scope of the Soil Characterization and Excavation Project 

(SCEP) involves work in the areas of all operable uNts: the Waste Pit (Operable Unit l), other Waste 

Units (Operable Unit 2), Former Production Area (Operable Unit 3), Silos (Operable Unit 4), and site 

soil under and around these operable units (Operable Unit 5) .  Although the soil in the Operable Unit 5 

areas presented above includes soil within the geographic boundaries of Operable Units 1 and 4, as 
defined in the Amended Consent Agreement, the selected remedies for these operable units are clearly 

focused on remediation of the waste materials, not the underlying soils. 
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Thus, ARARs and TBCs from three Records of Decision (RODs) - the Final Record of Decision for 

Remedial Actions at Operable Unit 2 (DOE 1995d), the Final Record of Decision for Remedial Actions 

at Operable Unit 5 (DOE 1996d), and the Operable Unit 3 Record of Decision for Final Remedial 

Action (DOE 1996c) - are pertinent to the soil (and associated at- and below-grade debris) remediation 

activities. The ARARs and TBCs listed in Table A-2 are compiled sequentially from those RODs. 

Although these ARARs and TBCs are consistent with each other, variations exist based on various 

remediation waste types that will be generated during remediation. 

In the same manner as the RODs, the following three agreements with regulatory entities clarified and 

established enforceable regulatory requirements for the remediation activities under this remedial action 

project: 

RCRAICERCLA Integrated Closures Director's Final Findings and Orders (June 4, 1996) 

Programmatic Agreement Regarding Disposition of Facilities under the Operable Unit 3 Record 
of Decision for Interim Remedial Actions at the Fernald Environmental Management Project 
(January 16, 1996) 

Programmatic Agreement Regarding Archeological Investigations at the Fernald Environmental 
Management Project (March 6, 1997). 

Thus, entries summarizing the requirements of each of these have also been included. 

The entries presented in Table A-2 are those that pertain directly to the scope of the remediation 

activities under this remedial action project. Those previously determined ARARs and TBCs that 

pertain to other projects which are implementing other components of the selected remedial actions that 

are outside the direct scope of the SCEP are not included: 

Those that pertain to on-site disposal are within the direct scope of the On-Site Disposal Facility 
(OSDF) remedial action project (see the OSDF remedial action project documents). 

Those that pertain to groundwater remediation are within the direct scope of the Aquifer 
Restoration remedial action project (see the aquifer restoration remedial action project 
documents). 
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Those that pertain to environmental monitoring, that 'are not environmental-control oriented, are within 

the scope of the Integrated Environmental Monitoring Project (see the Integrated Environmental 

Monitoring Plan, IEMP) . 

As briefly mentioned above, the individual entries are identified in the corresponding column on 

Table A-2 as to the ROD which was its source, using the abbreviation "Appl" or "R&A" or "TBC" to 

indicate the determination in the ROD as either "Applicable" or "Relevant and Appropriate" or "To Be 

Considered," respectively. Similarly, a checlanark (d )  is used to indicate the pertinence of either the 

requirements identified under a new entry (primarily the agreements discussed above), or an 

ARARRBC entry identified in another ROD, to activities undertaken to implement the remediation 

activities under this remedial action project. This approach to identification of pertinent requirements 

is necessary because of the scope of the SEP remediation activities encompassing implementation of 

components of the selected remedies under three RODs. a 
To facilitate analysis of alternatives, the RODs presented ARARs and TBCs in chemical-specific, 

location-specific, and action-specific groupings. To facilitate planning and implementation of 

individual soil remediation projects under this SEP, the ARARsKBCs presented in Table A-2 are 

grouped as shown on Table A-1 . 
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TABLE A-1 

GROUPINGS OF ARARS AND TBCS USED IN TABLE A-2 

Presentation Group Topical Subdivision(s) Page 
Natural and Cultural Resources threatened and endangered species protection A-5 

archeological, historic, and cultural resource A-6 
protection 

Air Pathway noise pollution control A-11 

air emissions A-11 

Surface Water Pathway floodplaidwetlands protection 

discharge to surface water 

A-23 

A-30 

Groundwater Pathway groundwater protection 

wells - constiuction 

wells - abandonment 

A-34 

A-34 

A-34 

Soil Remediation closure of underground storage tanks 

closure of hazardous waste management units 

A-35 

A-35 

radionuclide concentrations A 4 0  

lead concentration A-43 

PCB concentration A-43 

certification of cleanup A 4  

Impacted Material Management definitions and general facility standards A-45 

management of low-level radioactive waste material A-59 

management of hazardous remediation waste A-59 

management of PCB-tainted material A-66 

Post-Closure description of post-closure care A d 8  

A d 9  modifications to post-closure care plan or period 

property use restrictions 

post-closure notice/survey plat 

A-70 

A-7 1 

deed notation A-7 1 

A-4 



- 
B a 

.- 2 
B 
e n 
d 

0 

u 

- 
B a 

A-5 





-. 

- 
9. 

2 

L 0 

- 
9. 

3 

- 
B 
U 

4-7 



. 

A-8 



i .  92 5 

I 

I 

I 

L 
o 0 x 

B 
z 

I .- 

c 

3 

e! 
U 

.- 

n u 

> 
u o 
U 

m 
0 

v) o 

.- .- .- - - 
e! .- 
2 

z 
I 0 

a 
.- - 

P 

A-9 



... 

n 
2 

A-IO 000364 



.. I 

I 

r 

I 3  I 



c 0 
0 
.- - 
A 

\ 

=. x 

f i  
2 .  
m 

M C 

3 
0 e n 
a 
A 

n 
2 

A-I2 



92 5 

\ 5 

5 



b 

- n 
2 

A-14 



B 

8 
vj z. 

a 
C 

C 
.- 
I 

8 B 
E$ 
w 

4 

M .- 
P 
r n 
d 
u 

5 
3 

8 
E 
:: 

.- 
u 

5 

0 

5 
C .- 
H .- 
€ 

53 

9 a 
V 

A-I 5 



.- 2 

E 
B 

x 

0 

u 

2 I a 



- 9 2 5  

(90837% 
A-17 



h 

Y 

A-1 8 



- ' 9 2 5  

h c 

oodl 173 
A-19 



A-20 



2 

a I 
L 2 

r 
c 
Q 
H 

. 

A-21 080375 



A-22 



A-23 
, 

i 92 5 
c -. 

080377 



A-24 



c 
c 

0 0 

c a 

.e 
E 0 

5 

B c 
L 
0 
0 rn 
- 
.- E" 
Q 

2 

v 
.Y 
E .- 
C 

VI 

.p c a 3 

E 
L 0 
E 0 

a .0 
.- - 
e 
D 
E 
U 

v) v) 

0 - 
i 

2 
B 

0 
0 
.- - - 
v) 

Q 

. 
A-25 



d 
0 e n 
u 
d 

.- d 
Fl 

4 

0 

u 

ob 

0 e n 
0 
d 

3 ab 

0 e n 
u 
4 

ob 

B 
e n 
4 

E .- 
0 

u 

.- 9 
B 
e n 
8 

0 

cn 



d 

2 
- n 
2 

d 
2 
- n. 
2 

A-21 



\ 

e e 

B 
c 
0 

A-28 

c 
d 

\ 

e 

000 



5 

5 

2' 



.. . .., 

U 
3 

i - 
H 
e c a 
VI 

.- h 
B 
e 
% 

0 

a 

v) 

- n 
2 
- a 
2 

\ 

U 
3 

\ 

L 

e e  e o  0 

\ 

A-30 



4 . -. 92 5 

B < 

- 
P 

2 

B < 

A-3 1 



B 

3 

a 
C 

C 
.- - 

s 
0 
V 

ez d a 

x 0 

4 
X 
V z n 

~ 

5 

5 5 

A-32 



- 9 2 5  
L-, - 

A-33 



c 0 

- a 
4 

- n 
4 
- a 
4 

- n 
4 

= 
4 

A-34 



\ \ 

, 

A-35 



. . '  

.- 2 

rn .- 
5 
L 
0 

h 

d 

A-36 



B a 

A-31 

.... 
- - 92 5 

a 
2 

C 



A-38 



92 5 

\ 

e m 

5 

T u 

0 
- 
Q 
P 

.- a" 

c 

a 
U .- - 
L 

E .- 
6 .!z 
L 0 
C .- - 

.Y 
E 
'2 
2 
€ u 

e e e  

\ 

A-39 



0 

V 

c 

a a a  a a a m  

U 
2 

z 
b 

A40 



U 
2 

U 
2 
U 
2 

v) 

.- EJ 
B e 
PI 
u 
d 

U 
2 

U 
2 

* Do 

3 
e e 
u x 

a 
2 

A 4  1 



. .  
i,' , 



$ 2  

E 

u W .- 
3 
Y 
iij 

B C  
L S  
O &  
o c  
vi .s 
c e  o >  a s  
aB 

v) 

.- 

? 

E 
e E 

B 
.8 

0 
u 

a 

e .  

- 
e 

4 

E 

E 

Ad3 8883 



.. . . .. 
. .  

.. 

A 4 4  



\ 

\ 

\ 

A45 

92 5 

99 



u 
d 

.& .- 
3 - E 
In 
3 0 
e 
3 
d 
e 
In .- 
u 
In 
- 
E 
0 .- - s 
U 

In .- 
w .- 



\ \ 

111 z 
E .- 

A47 



1 '  

E 
V 
i!? E 

A48 



E 

E 

A49 



A-SO 



92 5 

A-5 1 





t I 

I 

I 
A-53 



U 
2 

i 
a .- 

Q 

5 

e .- 
3 

- a  .- H o 

2 a 
3 
c 

e 0 .- 
!i 
f 
ri 

A-54 



- 9 2 5  

u 
F 

..... 

A-55 



. .  

E 

A-56 



A-57 



. -.> 

I 

A-58 



E 

E 

- n 
4 

b 

A-59 





92 5 

h - s  

< 
2 

U 
2 

\ \ \ \ 

A41 



. ,' 

a 
b r 
d 
i 
6 e 
i 

i 
E 
i 

i e  
0 0  

\ \ 

a a 
2 s 

a s 
\ 

A42 



. ' .  

i 
C 

i 

U 
2 

U 
2 

--. 92 5 

A43 



\ 

A 4 4  



. . I  

. 
92 5 

- - s s  



I, 

- 1  a 

ka 

2 
4 x 

Ad6 

a 



A47 



A48 



L 925 
L .  - 

1- 3 
B 

d 

r n 
u 

5 

5 

L3 z 
8 
E n 

\ 

\ 

\ 

* *  

A49 

5 

\ 

5 



P P 
M c M 

k- 

A-70 



- 9 2 %  

2 
0 

E 
u w 

.- 2 

E 
3 

d 

0 

u 

\ \ 

F F \ 

E 
1- 
L 

A-7 1 





APPENDIX B 

SITEWIDE SEQUENCING PLAN 



92 5 

AWWT 
D&D 
F E W  
FTF 
IRDP 
LSP 
OSDF 
RCRA 
SEP 
SSP 
SSOD 
STP 
SWRB 

LIST OF ACRONYMS 

Advanced Wastewater Treatment Facility 
Decontamination and Dismantlement 
Fernald Environmental Management Project 
Fire Training Facility 
Integrated Remedial Design Package 
Lime Sludge Ponds 
On-Site Disposal Facility 
Resource Conservation and Recovery Act 
Sitewide Excavation Plan 
Sitewide Sequencing Plan 
Storm Sewer Outfall Ditch 
Sewage Treatment Plant 
Storm Water Retention Basin 
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INTRODUCllON 
This Sitewide Sequencing Plan (SSP) represents the current concept of the order in which the at- and 

below grade remediation areas within the Fernald Environmental Management Project (FEMP) will be 

addressed. This concept will be integrated into the FEMP baseline plan as it is revised. The ultimate 

sequence of activities depends on complex relationships between demolition of above-ground facilities, 

proper material placement ratios within the On-Site Disposal Facility (OSDF), and schedules for waste 

pit and silo remediation activities relative to other parts of the site. Therefore, the process of 

integration into the baseline will inevitably result in refinements of the sequencing. This sequencing 

plan must be viewed as a living document that is subject to modification based on the ongoing planning, 

design, and construction activities at the FEMP. 

BJaauwh 
The purpose of this SSP is to present the overall sequencing strategy and to explain the objectives and 

criteria that were used in sequence development. The SSP describes soil excavation sequencing 

between, and within, the major remediation areas on the FEMP. The major remediation areas are 

shown on Figure B-1 . (Note: All referenced figures and tables are presented at the end of this 

document .) 

As large areas of the FEMP are remediated, potentially contaminated comdors will be left 

unremediated until the sitewide effort nears completion. These corridors (Figure B-2) include haul 

routes as well as areas used for remedial actions that are expected to extend beyond the time required to 

conduct soil excavation (e.g. , South Plume pipeline). 

Jntegration of P1 an with Design 

The SSP for the FEMP will be used in developing integrated remedial design packages (IRDPs) for 

each of the major remediation areas. During the development of IRDPs and implementation of field 

activities, it is likely that the need for sequence changes will be identified. When necessary, the SSP 

will be updated to address any significant changes in the excavation sequencing. The latest version of 

the SSP will serve as a reference source for IRDP development in each successive area. 
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Format 1 

The SSP donsists of text and conceptual drawings that illustrate the appropriate sequencing of 

excavation. Criteria that were used to develop the soil excavation sequencing are presented in 

Section B. 1. The actual sequencing of areas to be remediated is described and presented in Section B.2 

and on Figures B-3 through B-16. 
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. .  B . 1 . 1 

The overall goal of soil remediation at the FEMP is to remove soil that presknts an unacceptable risk to 

human health. The objective of the sequencing strategy is to remediate the soil in a cost effective and 

efficient manner that is protective of human health and the environment 

Sequencing Oblecti veS 

B. 1.1.1 Rotect H u m  H e m  and the En V' ironmea 

During remediation, procedures will be implemented to protect human health and the environment by 

minimizing potential exposure to contamination and avoiding cross-contamination. This will be 

achieved by: 

Generally excavating areas from upgradient to downgradient 

Controlling haul routes through contaminated areas to minimize cross-contamination of 
certified clean areas 

Using paved roads, to the extent practical, to minimize dust generation to avoid cross- 
contamination. 

Exposure of the environment to contamination will be minimized by prioritizing the remediation of 

potential source areas as soon as practical. For example, the Southern Waste Units (Inactive Flyash 

Pile, South Field, and Active Flyash Pile) will be remediated early in the sequencing process because 

they are a source of contamination to the Great Miami Aquifer. 

Another factor that is important for protection of human health and the environment is avoiding slope 

stability problems. Geotechnical analysis of soil samples will be performed during the pre-excavation 

investigation to provide data to determine safe-cut slopes for both temporary and long-term conditions. 

B.1.1.2 ' Qptimize Eff ectiveness an dEffici ency 

The steps that will be taken to make the sequencing cost-effective and efficient include the following: 
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Minimize double handling of material. 

Establish large work areas to provide efficient equipment utilization. 

Minimize haul distances as much as possible. 

Minimize unneeded treatment of water. 

Minimize sheeting and shoring of excavated slopes. 

. .  B.1.1.3 ieving Obiecti ves 

To achieve the sequencing objectives, a phased excavation approach will be used to ensure that cost- 

saving measures, enhanced excavation techniques, and identified problems are incorporated into 

successive areas undergoing excavation. The phased approach is provided in Section B.2. 

B.1.2 Seaue ncin * _g Assu- 

Some of the information that will affect sequencing decisions will not be known until remediation is 

actually under way and/or virtually completed in a given area (e.g., Area 1, Phase 1). For example, 

the initial excavation extent to be delineated in the IRDP for the Former Production Area may be 

modified during the remedial action due to the heterogeneous distribution of subsurface contamination. 

The current sequencing plan is based on the following assumptions: 

Quantities and locations of contaminated soil to be excavated are estimated based on 
current data and modeling. 

The New Railroad (including the North Rail Yard) will be removed as part of site 
remediation after material from the Operable Unit 1 Waste Pits (Area 6) has been sent off 
site. 

The OSDF will not need the railroad for delivery of material. 

The Advanced Wastewater Treatment Facility (AWWT) will be remediated after closure of 
the OSDF. 

In all but the final sequence step, there will be a debris stockpile located in an 
unremediated area. Generally, bulk-stored surface debris from an unremediated area will 
be hauled to the OSDF with the soil from the active excavation area. 
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Operational knowledge and existing data indicate that some areas of the FEMP will not 
require large excavations. These areas will be surveyed as part of a pre-certification 
process. Localized impacts within these areas will be excavated as required and the areas 
certified. 

Groundwater and corresponding construction dewatering will not affect the excavation 
sequence. However, dewatering may affect the protocols within a given isolated 
excavation. 

The FEMP property west of Paddys Run (except for the railroad corridor) will not require 
excavation. The area is generally upwind of the FEMP site and is not expected to be 
contaminated. 

. .  B.1.3 Exca vat ion Cntem 

Excavation of contaminated soil from the FEMP will consist of excavating approximately 2 million 

cubic yards of soil and at- and below-grade structures. To achieve the objectives previously described, 

the following criteria were established to develop the sequencing plan: a 
Complete excavation ahead of the OSDF construction on a north-to-south basis. 

Work in isolated drainage areas for efficient collection and handling of surface water. 

Complete continuous excavations at one time. Avoid splitting a large and continuous 
excavation into multiple pieces. 

Utilize existing production area drainage systems to the extent practical. 

Schedule large excavations when the entire area is available and accessible to assure 
capability to excavate continuously. 

Perform excavation from upgradient to downgradient as much as possible. 

Minimize double handling by planning excavated soil generation to coincide with 
placement capacities and schedules. 

Avoid hauling contaminated soil through certified remediation areas. 

Identify and utilize haul routes to the OSDR that are as direct as possible. 

Minimize loading to the AWWT by redirecting uncontaminated flow from certified areas 
as early as possible. 
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B.1.4 De V el- 

The prioritized steps that were used to develop the soil sequencing plan are as follows: 

Identify areas of risk near the OSDF footprint. To eliminate slope failure risk,in the 
vicinity of the OSDF, all soil excavation and certification in the vicinity of the OSDF 
must be completed well ahead of actual cell construction. 

Identify existing and proposed drainage areas. Excavation should be performed within 
distinct drainage areas. Generally, it should begin within an existing drainage area and 
end within a proposed future drainage area (a large and continuous excavation is 
considered one drainage area). Large areas of excavation should be completed as one 
unit. Working large excavation areas at one time will eliminate the need for temporary 
structures and diversions and will allow surface water to be collected and handled more 
efficiently. 

Prioritize continuing sources of contamination. Continuing sources of contamination are 
identified and will be selected for early removal. 

Prioritize areas from upgradient to downgradient. Excavation is planned to proceed from 
an upgradient to a downgradient surface water and groundwater direction to minimize the 
potential for certified areas to become recontaminated by run-off from contaminated areas 
that are upgradient. Hence, the isolated drainage areas identified above were then 
sequenced from upgradient to downgradient. 

Estimate and coordinate quantities. Soil excavation quantities will then be compared and 
coordinated with 1) estimated debris in an area, 2) estimated debris to be generated from 
above-grade decontamination and dismantlement (D&D) in other areas that will be , 

addressed at the same time, and 3) OSDF construction material requirements. 
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B.2 

The majority of the remediation areas (Figure B-1) will be subdivided into component areas to facilitate 

logistic and schedule considerations. These component areas are dependent on and/or related to 

excavation in other remediation areas, as described below. 

=A VATION SEOUENCING PJ .AN 

Figures B-3 through B-16 present excavation sequencing of the component areas. Conceptual haul 

routes to the OSDF and proposed excavation drainage patterns are also shown on the figures. The 

drainage patterns will depend on the proposed restoration topography and will capture the general flow 

of construction water from the active remediation area. Drainage patterns are expected to be 

maintained only until certification is achieved for the area. Beyond that point in time, the flow would 

be redirected away from active remediation areas. Flow directions will be presented conceptually in 

later versions of the SSP as restoration concepts evolve. Each phase of the sequence is discussed 

IO 

11 

12 

B.2.1 Remediation Ar ea 1. Phase I (Fim - re B-3) 

Excavation in Remediation Area 1, Phase I has begun because it must be certified prior to beginning 

construction activity on the OSDF. During Phase I, the North Entrance Road will be relocated to the 

east in preparation for construction of the first cell of the OSDF. Excavated soil will be placed in a 

temporary stockpile within the area. 

B.2.2 Perned iation Area 2. Phase I - Southm Waste Units (Firmr e B-4) 

The Southern Waste Units (SWUs) consist of the South Field and the Active and Inactive Flyash Piles. 

Excavation of the SWUs will be the first large-scale remediation task to generate material for the 

OSDF. The completion of this activity is required prior to initiating excavation actions in Remediation 

Area 3. The proposed haul route to the OSDF will be a new haul road constructed through 

Remediation Areas 2, 7, 6, and 3.  Run-off from the area will be collected in retention basins and 

pumped to the Storm Water Retention Basins (SWRBs). 
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. .  ._ B.2.3 Pemedmon Area 1 J h a s e  II - Southeast P w  of FFMP (Fimre B-5) 

The remediation of this area will provide a source of borrow material to construct the OSDF. 

Construction of an associated sediment pond will also occur during this activity. The proposed haul 

route to the OSDF will be the existing North Access Road. Surface water drainage will be directed to 

the new sediment pond. 

. .  B.2.4 R e m a t i o n  Area 1. Phase II - OSDF Foomrint and Se wage - Treatmen t Plant (Figure B-6) 

This task must be completed before construction can be completed on the New North Entrance Road 

and the OSDF. Completion of this task is dependent on finishing the new Sewage Treatment Plant 

(STP), which must be on-line before demolition and excavation of the old STP can begin; closure of 

HWMU #4, the sludge drying beds at the old STP; and removing at- and below-grade structures 

associated with the old STP. The potential contamination of this area consists primarily of wind-blown 

radiological contaminants from the Former Production Area and the incinerator at the old STP. The 

proposed haul route to the OSDF will be the existing North Access Road. Surface-water drainage will 

be directed to the new sediment pond. 

B.2.5 Remediation Area 3 - North End of Form e r Produ Ct' ion Area (Firmr e B-7) 

Excavation of soil and at- and below-grade structures will not proceed until demolition of above-grade 

structures in Remediation Area 3 is completed. Completion of work in Remediation Area 3, including 

the FTF and LSP, will allow work to begin in Remediation Area 4. Excavation activities in 
Remediation Area 3 will be completed ahead of the OSDF construction planned in the same area to 

prevent potential undermining and stability problems. Surface-water drainage will be directed to the 

storm drain in Remediation Area 4B. The haul routes from the LSP and Former Production Area to 

the OSDF will be on First and Second Streets and for the FTF it is across Remediation Area 6 and onto 

the new haul road in the northern section of Remediation Area 3. Perched water encountered during 

the excavation of the FTF may be contaminated with a listed RCR4 constituent. If so, the water will 

be pretreated prior to final treatment at the AWWT facility. 
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re B-81 B.2.6 RemediarapD Area 4A - Fast C& Portion of Fors~er Production Area ( F i a  . .  

Remediation in this area will begin after the demolition of above-grade structures in the area and 

excavation activities in Remediation Area 3 are completed.. Surface-water drainage will be directed to 

the storm drain within the active area. Haul routes to the OSDF will be on Second Street and across 

the Haul Road Corridor in Remediation Area 5. 

B.2.7 Remed iation Area 4B - West Cen tral Portion of Former Produc tion Area (Fi-are B-9) 

Remediation of this area will proceed after demolition of above-grade structures and the completion of 

excavation activities in Remediation Area 4A. A corridor through the parking lot of Remediation Area 

5 will not be remediated to maintain a hauling corridor for materials removed from Remediation Areas 

6 and 7. Surface-water drainage will be directed to the SWRBs. The proposed haul route to the OSDF 

will be the Haul Road Corridor in the active area. 

. .  B.2.8 Rem ediation Area 5 - A m s t r a  tion Are a (Figllr - e B-10) 

Remediation of this area will proceed after demolition of above-grade structures and the completion of 

excavation activities in Remediation Area 4B. Surface-water drainage will be directed to the 

Biodenitrification Surge Lagoon. The proposed haul route to the OSDF will be south along the east 

side of the AWWT to the Area 5 Haul Road Corridor. 

. .  B.2.9 Remediation Area 1. Phase 111 - North Area of FEMP (Firmre B-11) 

This area is not expected to contain significant contamination and it is anticipated that precertification 

activities will be initiated without excavation. Once work is completed in Remediation Area 1, Phase 

111, final excavation activity can begin in the Railroad Corridor. Surface-water drainage will be 

directed to the Biosurge Lagoon. 
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B.2.10 R e m W o n  Area 6 - Waste Pit Area. Sol id Waste Landfill. Ra ilroad Corridor. and Ori- a1 
North Entrance Road (Figure B-121 

Soil excavation will proceed in this area after all material in the waste pits has been removed for off- 

site disposal. Material from the SWL that is below waste acceptance criteria (WAC) for the OSDF will 

be placed in the OSDF. Surface-water drainage will be directed to the Biodenitrification Surge 

Lagoon. The proposed haul route to the OSDF will be south to the Area 5 Haul Road Corridor. 

. .  . .  B.2.11 Bode- Surpe La-rea e 2. Phase II (Figure B-131 

Remediation Area 2, Phase I1 is not expected to contain significant contamination and it is anticipated 

that minimal excavation will take place. Surface-water drainage will be directed to the AWWT facility 

or the SWRB. The haul route to the OSDF will be along the Haul Road Corridor in Remediation 

Area 5. 

B.2.12 Remediation Area 7 - Silo Area (Fimre B -141 

The excavation of soil in Remediation Area 7 will begin after the silo materials and structures have 

been removed for off-site disposal. Surface-water drainage during will be directed to the Sediment 

Pond south of Remediation Area 5 .  The haul road to the OSDF will be along the corridor in 

Remediation Area 5 .  

B.2.13 Beme diation Area 8 - West of Pad dvs Run ( F i g  e B-15) 

Based on existing data, process knowledge, and wind patterns at the site, Remediation Area 8 is not 

expected to contain contamination at levels that would required excavation. It is anticipated that pre- 

certification activities will commence in this area without excavation. As shown on Figure B-1, the 

railroad corridor is not included as part of this area. 

B.2.14 Adv 

The AWWT facility is sequenced in the final step because of the long-term operation of the.aquifer 

restoration system and the use of AWWT facility in supporting other remediation activities. Parallel to 

Fac ilip and L o n w d o r s  ( F u r  e B-16) 
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or immediatdly following remediation of the AWWT facility, the remaining long-term corridors at the 

site would be remediated. These include the South Entrance Road, the South Plume Pipeline, the South 

Field Pump System, and the Outfall Line. 
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APPENDIX C 

CONSTITUENT OF ECOLOGICAL CONCERN SELECTION 



BTV 
CAWQC 
CERCLA 
COEC 
DOE 
EPA 
FEMP 
FRL 
FTF 
IEMP 
NRRP 
NRT 
OSDF 
ou 
LW- 
FWFS 
ROD 
SED 
SERA 
WAC 

LIST OF ACRONYMS 

benchmark toxicity value 
chronic ambient water quality criteria 
Comprehensive Environmental Response, Compensation, and Liability Act 
constituents of ecological concern 
U.S. Department of Energy, Fernald Field Office 
United States Environmental Protection Agency 
Fernald Environmental Management Project 
final remediation level 
Fire Training Facility 
Integrated Environmental Monitoring Plan 
Natural Resource Restoration Plan 
Natural Resource Trustee 
On-site Disposal Facility 
Operable Unit , 

polynuclear aromatic hydrocarbons 
Remedial Investigation 
Remedial InvestigatiodFeasibility Study 
Record of Decision 
Site-wide Environmental Database 
Site-wide Ecological Risk Assessment 
waste acceptance criteria 
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INTRODUCTlON 
At the time of the Operable Unit 5 (OU5) Record of Decision (DOE 1996a), DOE recognized the need 

to evaluate the impact of contaminants to ecological receptors on and around the property. As part of 

the process of restoring the site to its final land use, DOE must ensure that ecological receptors are not 

adversely impacted by residual contamination that may remain after remediation is complete'. One 

early step towards this goal was taken with the publication of the Site-wide Ecological Risk Assessment 

(SERA), which was conducted as part of the Operable Unit 5 Remedial Investigation (RI; DOE 1995). 

The SERA contains a preliminary evaluation of potential risks to all organisms that may be exposed to 

contaminants within OUS', exclusive of humans and domestic animals. Risks to these receptors were 

divided into radiological risks and non-radiological risks. Concentrations of constituents of ecological 

concern (COECs) in environmental media that may pose a risk to ecological receptors were identified 

by first computing their concentration and comparing it to specific screening criteria. For radioactive 

constituents, the COEC concentrations were used to calculate the radiological dose rates accrued by 

individuals of various representative species. These doses were then compared to the target level dose 

(36.5 rad/year) as established by the International Atomic Energy Agency (1992). For potential non- 

radiological risks, COECs were identified for all perimeter areas at the FEMP by comparing existing 

data from the RI with literature-derived benchmark toxicity values (BTVs). If locations were found to 

have media with COEC concentrations exceeding these BTVs, they would have been identified for 

further study. 

Consideration of the information developed in the SERA was to have been deferred until after all 

human health driven remediation had been completed (DOE 1995b). However, as negotiations with the 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

' The Operable Unit 5 (OW) Record of Decision (DOE 1996) established final remediation levels (FRLs) for the 
remediation of soil and other environmental media at the Fernald Environmental Management Project (FEMP). The 
FRLs in the OU5 ROD were determined based on computed health impacts to human receptors. Ecological impacts 
were not directly considered. 

The SERA was limited to contaminants present in various media outside of the source OUs at the FEMP. The 
Production Area (OU3), Waste Pit Area (OUl), K-65 Silos (OU4) and the Southern Waste Units (OU2) were not 
included in the SERA evaluation. 

FER\OUS\SEPMPPCVuIy 10,1597 4:48 pm c-1 



FEMP-OSSEP DRAFT 
July 14, 1997 

FEMP Natural Resource Trustees progressed, it became clear that in order to resolve all trustee 

concerns, ecological impacts must be considered before remedial activities have been completed. To 
accommodate this requirement, final land use planning is being accelerated in the form of the Natural 

Resource Restoration Plan (NRRP). 

The NRRP will guide the growth of an undeveloped park at the FEMP. This proposed park will 

feature wildlife habitat as one of its central land uses. Anticipated post-excavation ecological risks 

could directly affect some of the organisms in these habitats. This would influence the development of 

the final land use plan. In order to better define these risks a second ecological risk screening has been 

conducted. 

Appendix C examines existing data characterizing the nature and extent of chemical and radiological 

contaminants at the FEMP. The evaluation uses existing data for all potential COECs in media at the 

site as it is today (preexcavation data), as well as modeled remnant (post-excavation) data. Also, the 

findings of the SERA have been revisited and qualitatively evaluated to determine what will remain a 
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concern based on post-remedial site conditions. All analyses are presented in this appendix. All soil 

data pulled for the sitewide and remnant data review are available upon request. 
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c. 1 9 E 

The methods and results of the Sitewide Ecological Risk Assessment (SERA) form the basis for the 

sitewide re-evaluation of COECs presented in this appendix. The SERA was used to evaluate risks 

from two types of COECs present at the site: Radioactive COECs and non-radioactive COECs. 

. .  C. 1.1 Nonradioact ive COECs in s& 

To determine relative risks to ecological receptors from the non-radiological characteristics of COECs 

in soil, soil concentrations of contaminants were compared to screening concentrations. These 

screening concentrations, known as benchmark toxicity values are COC and media specific values. 

They are derived from available literature and are considered to be protective of ecological receptors. 

Constituents exceeding these BTVs were regarded as COECs for the FEMP 

For soil, the SERA divided the FEMP into seven separate study areas (Areas A-G, Figure C-1). These 

study areas were based on habitat type and, to a lesser extent, the,home range of potential ecological 

receptors and land-use history (DOE 1995). Existhg RI/FS surface soil (0-6 inches deep) data were 

obtained for each all constituents within each study area, excluding all source areas (Southern Waste 

Units, Sewage Treatment Plant, etc.). 

The representative concentrations for each constituent were determined using statistical methods 

outlined in the FEMP Baseline (human health) Risk Assessment Addendum and subsequent U.S. 
Environmental Protection Agency (EPA) guidance. This procedure calls for the calculation of the 

upper 95 percent confidence limit on the arithmetic mean for normally or lognormally distributed data. 

When a COEC was not detected in a sample, the concentration for that sample was set at one half the 

detection limit. Data sets that were not normally or lognormally distributed, contained few detects (less 

than 7 detects), or contained a large portion of nondetects (greater than 50 percent) were declared to 

have an undefined distribution. For data with an undefined distribution, the 95th percentile value or 

the maximum detected value was used as the representative concentration. For most parameters, this 

was the maximum concentration found within each study area. The areas evaluated in the SERA 
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(Figure C-1) often had undefined data distributions since the COEC was either not detected or was 

detected at very low concentrations. 

The BTVs used to develop the SERA COEC list were obtained from a variety of sources. When 

possible, BTVs were selected in the SERA that considered impacts to ecological receptors. However, 

limited information was available with respect to protection standards for ecological receptors. In 

many instances, surface soil benchmarks developed to be protective of human health had to be 

employed. To the extent possible, these values were compared to ecological toxicity data published in 

the literature to help ensure that they were protective of ecological receptors (DOE 1995). 

C. 1.2 Yonradioacti ve COECs Surface W ater md Sedmea 

For surface water, chronic ambient water quality criteria (CAWQC) were used as BTVs, when 

available. Hardnessdependent CAWQC were adjusted with site-specific water hardness values. When 

CAWQC were not available, a surrogate BTV was calculated from published acute toxicity data. LC50 

concentrations (concentrations lethal to 50 percent of a test population) were divided by 100 to 

determine a conservative chronic value that was used as a BTV. In other instances, "lowest observed 

effect levels" were divided by 10 to calculate a BTV. For sediment, BTVs for inorganic constituents 

were determined from published values or sediment quality criteria. Nonpolar organics were modeled 

to determine interstitial water concentrations, while polar organics were assumed to be completely 

dissolved in the interstitial water. These values were compared to the appropriate surface water BTV. 

The SERA also evaluated drinking water exposure to terrestrial receptors from several sources on- 

property and off-property. For drinking water BTVs, (referred to as "drinking water benchmarks" in 

the SERA), human health drinking water criteria were used. if these values were not available, human 

health risk-based criteria were used. Finally, if risk-based criteria were not available, the surface water 

aquatic BTV was used as a screen. 
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C.1.3 Assessment of R-acti ve COECs in Su&e Medlar 

Dose rates from exposure to radioactive COECs in surface soil, surface water, and sediment were 

calculated for representative ecological receptors at the FEMP. The results of this radiation dose 

assessment indicated that doses derived from on- and off-property media concentrations of radioactive 

COECs did not exceed a target level dose (36.5 radlyear) established by the International Atomic 

Energy Agency (1992). Therefore, radiological impacts on ecological receptors at the site were not 

recommended for further consideration during development of the land use plan. 

C.1.4 Con clusions 

Table C-1 presents the resulting list of potential COECs identified in soils for each discrete study area 

assessed by the SERA The determination of the BTVs used in the SERA to construct this list was 

appropriate for that stage of the process, but it produced very conservative results. A more detailed 

analysis is required before the SERA COECs can be finalized to address restoration concerns. The 

SERA can therefore be viewed as a useful screening-level document which does not provide the level 

of site-specific detail necessary to determine realistic estimates of residual impacts to FEMP ecological 

receptors. 
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c.2 APPROACH FOR ADDRESSING COECS 

The development of the NRRP requires that COECs be considered prior to the completion of 
excavation. Excavation will reduce the levels of COECs in soil and surface water at the site, but 

ecological impacts may still result from COEC’s that remain in soil. The evaluation of soil COECs is 
divided into two phases, based on the soil’s location on the site: Source areas and Perimeter areas. The 

remainder of this section presents the approaches used to identify potential COEC’s in surface water 

and sediment. 

C.2.1 Source Area Soil COECs 

COECs in Source Area Soils were evaluated by comparing their soil concentrations to an appropriate 

screening value. If a COEC’s soil concentrations exceeded its corresponding screening value, the 

COEC in question was retained for further evaluation. Figure C-2 depicts the this approach. To 

follow this approach, three tasks must be completed. First, a list of COECs must be created, then an 

appropriate screening value must be determined, and then the concentrations of these that are likely to 

remain after excavation must be determined. Each of these steps is discussed below. 

C.2.1.1 Selection of COECs 

First, a preliminary list of COECs was formed by combining all the constituents investigated in the 

SERA with the list of constituents in the OUS ROD that had an FRL assigned to them (DOE 1995, 

DOE 1996). Then, all constituents on the preliminary list that had a SERA soil BTV with a higher 

concentration than its corresponding FRL were removed to reflect the assumption that FRLdriven 

excavation will automatically reduce the concentrations of these constituents to ecologically benign 

levels. Table C-2 lists the COECs that were removed by this process. The COECs retained for further 

consideration are found in Table C-3. 

C.2.1.2 Derivation of BTV Screening Value 

Once a list of COEC’s was developed, the COEC concentrations that might harm an ecological 

receptor were established. For COECs with a SERA BTV, the established BTV was used as the 

screening value. If no SERA BTV was derived, then a search of several databases for media-specific 
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BTVs was conducted. Ecological databases searched included the U.S. EPA Region LII Ecological 

Screening Database (1994) and the Oak Ridge National Laboratory Screening Benchmarks for 

Ecological Risk Assessment Database (DOE 1996b). The lowest available concentration listed in these 

three sources is the BTV. If no screening value was available from the databases searched, then soil 

concentrations were screened against FRLs. For the limited number of cases where no SERA BTV, 

FRL, or Database screening value was available, professional judgment was used in the screening 

process to determine whether the constituent should be carried through for further evaluation. 

Table C-3 lists the BTV used in bold, along with available information on the soil FRL established in 

the OU5 ROD, the SERA soil BTV, the OU5 FS detection limits, and the OU5 FS background values. 

C.2.1.3 Determination of Soil Concentrations 

A compendium of information was assembled about the p r e l i  COECs identified in this 

evaluation. This compendium generated by querying the most complete database available on the 

nature and extent of site-wide contaminants, the site-wide environment database (SED). Information 

retrieved included each sample’s identification number, the sampling location, the analyte’s name, the 

sample analytical result; and the result’s validation qualifier. Because this section considers post 

excavation conditions, soil concentrations at all depths were included in the data queries. The resulting 

catalogue of data is available upon request. 

A review of data queried from the SED reveled that both soil characterization data and treatability 

study data were included. Treatability data is not considered to be representative of current soil 

concentrations. This had no impact on fml results because none of these parameters were retained as a 

post-excavation concern, and routine quality assurance checks discovered the problem before this 

report was published. 

C.2.1.4 Soil Screening Process 

The screening process involved comparing maximum soil concentrations detected at any depth across 

the FEMP to the appropriate BTV. If maximum concentrations exceeded a corresponding BTV, the 

COEC in question was retained for further evaluation. Since BTVs were compared against sitewide a 
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concentrations detected at any depth, a COEC was not retained for further evaluation if there were less 

than five detections less than an order or magnitude greater than the BTV. 

All COECs that were retained following the review of sitewide concentrations were evaluated based on 

remnant soil concentrations. Remnant soil is the soil that is expected to remain after the remedial 

excavation work is complete. A preliminary estimate of the extent of the excavation was developed 

using the spatial distribution of total uranium in soils on the site. It was assumed that any excavation 

would remove soil containing uranium concentrations in excess of the applicable total uranium FRL. 
To reflect this, results from samples with a uranium concentration that exceeded the uranium were 

excluded from the remnant data This provided a conservative estimate of samples from soils that 

would remain after the FRLdriven excavation was complete. Concentration data from the samples in 

this remnant data set were compared to the applicable BTVs. Any sample with a constituent 

concentration exceeding its BTV was passed to the next phase of the evaluation. 

Samples in the remnant data set that exceeded a BTV were examined to see if they were located within 

an area that would be excavated because they contain constituents other than uranium in concentrations 

exceeding their respective FRLs. If the sample was from such a location it was eliminated from further 

consideration. Any remaining exceedances were singled out for additional consideration. The 

existence of these samples will be presented to decision makers for consideration in the appropriate 

IRDPS . 

C.2.2 Perimeter Area Soil COECs 

The Perimeter Area Soils evaluation builds on the preliminary work presented in the SERA. 

Evaluation of the 16 preliminary COECs outlined in the SERA are necessary because current 

excavation plans do not include several areas of the site where SERA COECs were identified. Also, 

For a few COECs, remnant data were not specifically pulled, but rather investigated from the sitewide detections 
data set. The limited number of BTV exceedances were investigated individually to ensure enclosure within the 
Sitewide Footprint of Excavation. ' 
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site conditions have changed since the completion of the SERA. For instance, the determination of a 

COEC within a SERA study area may have been based on surface soil concentrations that have since 

been remediated as part of a removal action; therefore, the risk from that preliminary COEC no longer 

exists within the particular study area. In addition, the determination of a preliminary COEC in the 

SERA may have been based on the exceedance of a BTV that is a lower value than background 

concentrations of that constituent at the F E W  site. Figure C-3 presents the steps followed in this 

process. The following sections outline the factors that were considered in establishing f d  COECs in 

the perimeter areas. 

t 

C.2.2.1 UDdated ReDresentative Concentrations 

In the process of investigating the establishment of soil COECs at the FEMP, it was determined that 

representative concentrations for parameters in each SERA study area must be reevaluated in order to 

reflect current site conditions. There are two reasons for this: Representative concentrations must take 

into account the most recent data set; and the original calculations of representative concentrations were 

calculated in a very conservative manner. 

The SERA used the 1987-1993 Remedial Investigation data set for analysis of ecological risks. Since 

then, the data set for the FEMP has been expanded and refined. Several removal actions have 

eliminated contaminated soil, which in some instances was the only driver for the inclusion of a 

potential contaminant as an COEC. Zinc is a good example. Representative soil concentrations of zinc 

were found to be above the BTV in SERA Study Area A (Figure C-1). However, the only elevated 

levels of zinc (soil concentrations greater than the BTV of 500 mgkg) were found at the Fire Training 

Facility (FTF). In 1994, Removal Action No. 28 removed contaminated structures and soil from the 

FTF. Verification sampling has confinned that zinc soil concentrations have been greatly reduced to a 

level below the BTV. Therefore, zinc is no longer considered an COEC within Study Area A. 

The second reason for reevaluating the representative concentrations was the conservative nature of 

the statistical methods used in the original calculations. The representative concentrations for each 

COEC in the SERA evaluation were determined using statistical methods outlined in the FEMP , 

Baseline Risk Assessment Addendum and subsequent U.S. EPA. guidance. These methods were 
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developed for use in the operable unit human health assessments performed previously at the FEMP. 

This procedure calls for the calculation of the upper 95 percent confidence limit on the arithmetic mean 

for normally or lognormally distributed data. Data that was not normally or lognormally distributed, 

contained few detects (< 7 detects), or contained a large portion of nondetects ( > 50 percent) had an 

undefined distribution. The representative concentration for a data set with an undefined distribution 

was defined as the 95th percentile of the data set4 or the maximum detected value, which ever was 

lower. In the SERA evaluation, this was often the maximum concentration found for most parameters. 

For COEC selection, the method used in human health assessments does not adequately represent data 

sets with undefined distributions and a large number of nondetects or low concentrations. This is 
especially true when ecological risks are being attributed to an entire study area. Therefore, an 

alternative method that considered the full range of values found within a particular area was used to 

calculate a revised representative concentration. Under the alternative method used, a revised 

representative concentration was calculated for each study area using the 95 percent upper confidence 

limit on the arithmetic mean of all data points for normally or lognormally distributed data. For data 

with an undefined distribution, the 95 percentile upper confidence limit on the median concentration 

was used. Undetectable concentrations were included in this calculation at their full detection limit. 

This alternative method is not necessarily less conservative than the methodology used in the previous 

human health assessments. Using the reported detection limit to represent the value of each 

nondetected datum will arbitrarily change the statistical description of the data set. Generally, this 

approach will increase the data set's calculated mean and 95 percentile values while it lowers its 

variability. This approach is consistent with U.S. EPA guidance for environmental evaluations under 

the Comprehensive Environmental Response, Compensation, and Liability Act (EPA 1989). 

For each SERA study area (Figure C-1), a revised representative concentration was calculated using 

the alternative method described above. Addendum A provides a complete comparison between the soil 

In this approach, nondetected values were included in the distribution at one-half their reported detection 
limits. 
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concentrations used in determining SERA representative concentrations and the soil concentrations used 

in determining updated representative concentrations. 

By using the most recent data available and by calculating representative concentrations in a m,mer  

that considers all data points across a study area, the updated COEC list more accurately reflects 

current site conditions. The resulting representative concentrations indicate the relative significance 

that may be assigned to the different exposures an ecological receptor may receive on the FEMP site. 

C.2.2.2 Backmound Values 

Background concentrations of the potential COECs are intended to represent contaminant levels in 

regional soils that have not been contaminated by operations at the FEMP. The samples that form the 

basis of the study that determined the FEMP background concentrations were collected from a 

reference site several miles northwest of the FEMP. Because of the variable nature of the glacial 

deposits found in southwestern Ohio, the soils at the background reference site might not adequately 

represent the glacial till soils found at the FEMP. In fact. it appears that background concentrations for 

COECs at the FEMP exhibit a higher degree of variability than those in soils from the reference site. 

This presents a problem when a BTV is lower than the value used to represent background in the 

screening process. It is possible for a COEC to be present in concentrations that are below the normal 

site background, but still exceed the BTV. It would be impossible to alleviate any BTV exceedance for 

a BTV that is at or below background values. Therefore, COECs with a BTVs at or below its 

background concentration are singled out for special consideration as part of the COEC selection 

process. 

C.2.2.3 B ioavai labi I ity 

Bioavailability of contaminants was not considered when determining BTVs in the SERA. This is 
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C.2.2.4 ReceDtor Values 

Some ecological receptors are perceived to be more valuable than others. Special consideration will be 

given to endangered or threatened species that may be present. Their unique habitat requirements and 

known vulnerabilities to specific contaminants will provide supplemental information that will be used 

to select COECs within each area defined in the SERA study. 

. 

In addition, potential interactions between desirable species and anticipated land uses within the site will 

be considered during COEC selection. For example, construction of the OSDF will elimiite a large 

portion of SERA Study Areas B and C for use as a restored habitat (Figure C-1). This implies that 

COECs will be not be a major consideration within these areas. 

C.2.2.5 Localization 

This evaluation examines the geographic distribution of COECs across each SERA study area to 

determine if contamination that exceeds BTVs is localized. If a localked pattern of contamination is 

detected it could be addressed through selective excavation rather than excavation of a larger area. 

C.2.2.6 Extent of Excavation 

COECs identified by the SERA have been reevaluated based on the likelihood that FRL based soil 

excavation will concurrently reduce their concentrations to benign levels. In other words, the SERA 

COEC designation for that area would be discounted if the original determination was based on samples 

that are within a area likely to be excavated for meeting FRLs. 

C.2.3 Surface Water and Sed imeQt 

It is anticipated that COECs for surface water and sediment will be addressed through the site-wide 

remediation of soil and other source materials. The integrated environmental monitoring plan will be 

used to verify protection of aquatic receptors through its site-wide environmental monitoring and 

reporting protocol. 
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To evaluate the potential for BTV exceedances in restored surface water habitats at the FEMP, such as 

wetland or open water habitat, cross-media modeling was conducted to predict the contaminant 

concentrations in surface water and sediment at the outlet of each drainage area after the sitewide 

remediation of soil and other source material to remnant soil concentrations. 

C.2.3.1 Conceptual Model 

As rain falls on the land of a drainage area, a portion of it becomes runoff depending on the land surface 

conditions. Runoff then can erode the surface soil and transport contaminants from the surface soil in both 

the dissolved form and solid form sorbed to soil particles moving with the runoff. The contaminant of 

dissolved form in the runoff is defined as the contaminant in the surface water and the contaminant in the 

solid from sorbed to soil particles is defined as the contaminant in the sediment. The contaminant in both 

surface water and sediment from the contaminated area will be diluted by the surface water and sediment 

from the uncontaminated area when it migrates toward the outlet of the drainage area. a 
C.2.3.2 Technical Approach 

The model used to calculate the contaminant concentration in surface water and sediment is the Surface 

Water Flow and Infiltration Model (SWF&IM) @OE 1993a) developed for the FEMP and Operable Unit 

5 RIFS. The SWF&IM is a combination of the FEMP-specific hydrological input parameters and several 

hydraulic and transport models used to simulate the various physical and chemical processes involved in 

the transport of contaminants from surface soil into surface water. In SWF&IM, the FEMP was divided 

into several drainage areas. The runoff calculation from each drainage area was performed by using 

HEC-1 Model with a 1-year, 24-hour storm event. Each drainage area was further divided into several 

sub-areas with different contaminant conditions. Figure C-4 shows all the drainage areas and sub-areas. 

C.2.3.3 Input Parameters 

The present configuration of the SWF&IM model is based on existing watershed information and not 

anticipated postexcavation runoff and drainage patterns. However, this configuration is considered 

adequate to evaluate the potential for BTV exceedances in post-excavation surface water and sediment for 

three reasons: 
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1. Most runoff from the restored site will drain to the same outfall locations as the current drainage 
configuration. 2 

I 

3 

2. The existing model assumes steady-state conditions. This implies it is relatively insensitive to 4 

variations in flow rates through the system if the total water balance is maintained, and ' 
5 

6 

3. The existing model used maximum concentrations which provide a measure of conservatism to the 7 

evaluation. 8 

9 

The soil/water partitioning coefficient is used to estimate each chemical's mobility in the model. The I(d 
value is the chemical's ratio of its concentration in soil to its concentration in water when the two 

concentrations are in equilibrium. A high K,, value would be representative of a chemical which has a 

10 

11 

12 

tendency to bind to soil and is therefore less mobile in water. Depending on the chemical form of a 13 

m certain contaminant (specifically-for inorganics), the I(d value can vary substantially. The K,, values listed 

in the RI Report were used in this modeling. Table C-17 presents the I(d values used in the modeling task. 

16 

Remnant soil concentrations located within each sub-area were assigned as the soil concentration for each 17 

subarea. As a conservative measure, maximum concentrations were used rather than calculated 18 

representative concentrations. If remnant soil concentration was not presented in a subarea, a 19 

background soil concentration was assigned to this subarea. If the background concentration was not 

available, a zero concentration was assumed for this subarea. The soil concentrations for all subareas of 

drainage areas in the modeliig is shown in Table C-16. In Table C-16, the soil concentration was 
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indicated as NA in a subarea if remnant soil concentrations were not presented and no background 23 

concentration was available in this subarea. 24 
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c.3 

The results of the COEC evaluation outlined in the previous section are presented and discussed below. 

Separate discussions are presented for each phase of this evaluation, so a particular COEC may be 

discussed more than once in the following sections. Most evaluation efforts were directed toward soil, 

since it is the primary medium of ecological concern. The general results show that for both source areas 

and perimeter areas, FRL-driven excavation will address the vast majority of ecological concerns. The 

specifics for each of the evaluations are presented below. 

COECS EVAJ UATION RESULTS AND DISCUSSION 

C.3.1 v' w Currea S itewide D m  

The results of the source area evaluation are summanzed in Table C-4 and Table C-5. Table C-4 lists the 

potential COECs in soils that can be removed from further consideration by the screening process 

described in Section 3. As stated before, complete data sets for each of these potential COECs (all 

sitewide detections) are available upon request. Based on the toxicity and statistical information presented 

in Table C-4, none of the analytes listed in Table C-4 are judgd to pose a current or future risk to 

ecological receptors and the FEW. 

. 

Table C-5 lists the results of screening the analytes listed in the remnant data set. These potential COECs 

were shown to have sufficient concentrations within the sitewide evaluation, so remnant data were pulled 

and evaluated. The results of this evaluation indicate that only three soil COECs are likely to be present 

in post-excavation soils: antimony, cadmium, and silver. The remnant concentrations for these COECs 

are found in a few limited areas of the FEW. Figures B-2 to B 4  show the locations for the remnant soil 

BTV exceedances of these three COECs. 

Since the remnant data was generated using the uranium footprint of excavation, many of the BTV 

exceedances shown will not actually be present after excavation has been completed. For instance, almost 

all exceedances shown for antimony, cadmium, and silver in the Waste Storage Area are surface samples, 

which either have already been or will be removed during remedial activities. Other potential COECs 

listed in Table C-5 had some remnant detections that were outside of the uranium footprint but were 

anticipated to be excavated as well. In the comment column for Table C-5, the term "All Remnant Data 
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Accounted For” means that all remnant detections greater than the BTV for that COEC were evaluated 

and the results showed that all detections would fall within the sitewide footprint of excavation. 

Generally, this case was assured when surface samples (0-6”) appeared as remnant detections in the 

production area. Remnant detections were also discounted when the sample point was too deep in the soil 

to present an exposure risk to ecological receptors. For a limited number of COECs, the term also refers 

to the accounting of detections that were discussed as part of the SERA perimeter COEC discussion. As 

with the existing sitewide soil data, remnant data sets are available for each COEC upon request. A map 

depicting the locations of remnant detections with respect to the preliminary uranium excavation footprint 

is present for all COECs in Table C-5 with the comment “All Remnant Data Accounted For.” 

C.3.2 Perimeter Area Soik 

This section reviews the results of the SERA and presents the results of the qualitative review of the soil 

COECs determined from the SERA. This review was conducted independently from the sitewide data 

review. Where appropriate, the two processes have been linked in the following discussion. Table C-1 

presents the SERA representative COEC concentrations and the updated representative concentrations 

calculated as part of this study. Table C-7 through Table C-12 present an area by area summary of the 

data sets and the statistics that form the basis of the updated representative concentrations. 

C.3.2.1 Aluminum 

The SERA used a BTV for aluminum in soil of 10,103 mgkg (dry weight) (DOE 1995). This value was 

derived from a planning guide for the agricultural use of wastewater sludge, and thus likely represents a 

maximum soil concentration of aluminum that does not adversely impact crop plant production (Missouri 

DNR, 1988). Aluminum was identified as potentially toxic to ecological receptors in Study Areas B, C, 
and E (Figure C-1). The representative soil concentrations in each of these study areas exceeded the BTV 

of 10,103 mgkg (Table C-1). For Study Area B, the representative aluminum concentration represented 

the upper 95 percent confidence limit of the arithmetic mean of soil sample concentrations taken within the 

study area. For Study Areas C and E, the representative concentrations appear to be the 95th percentile 

detect within each study area . Since publication of the SERA, Study Area C has been regraded in 

preparation for construction of the On-site Disposal Facility (OSDF). 
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C.3.2.1; 1 Udated Reuresentative Concentra tions 1 

Updated representative concentrations for aluminum in Study Areas B, C, and E have been calculated. 

The data used in this updated evaluation is presented in Addendum A and summanzed in Table C-6 along 

representative concentrations. For Study Area B, the updated concentration is slightly higher than the 

2 

3 

with the original concentrations used in the SERA. The new results vary when compared to the SERA 4 

5 

SERA concentration, while the new concentration for Study Area E is slightly lower. The new result for 6 

Study Area C is much less than the corresponding SERA concentration. 

All data points and the associated range of concentrations for aluminum in these three areas in are found 

in Table C-8, Table C-9, and Table C-1 1 . All of the updated representative concentrations are above the 

7 

8 

9 

IO 

BTV for aluminum. However, the updated concentration for Study Area C (1 1,812 mgkg) is much 

closer to the BTV than the SERA concentration (25,700 mgkg). As Table C-9 illustrates, the highest 

I I  

12 

aluminum concentration within Study Area C is 15,600 mgkg. These results, as well as a review of the 

OU5 RI data which show the highest aluminum concentration at 15,400 mgkg, suggest that the 

13 

14 

25,700 mgkg SERA value is incorrect. A similar finding may be true for Study Area E, where the 

is 16,300 mgkg (Table C-1). 

IS 

maximum value for aluminum is 15,800 mgkg (Table C-1 l), and the SERA representative concentration 16 

17 

18 

C.3.2.1.2 Background Values 19 

Background soil sampling in uncontaminated reference areas north of the FEMP reveals a background 

concentration of 1 1,900 mgkg in the upper 6 inches of soil (generally corresponding to the upper organic 

matter-rich part of the B-horizon, commonly referred to as the topsoil in areas of native soil and the plow 

layer in areas formerly subject to cultivation) and a background concentration of 16,100 mgkg in a 

subsurface zone ranging from 6 to 42 inches below the surface (generally corresponding to the B-horizon, 

commonly referred to as the subsoil) (DOE 1993b). 

to 
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Both background levels exceed the BTV of 10,103 reported for soil in the SERA. Slight BTV 

exceedances in surface soil samples ranging between 10,103 mgkg and 11,900 mgkg cannot be 
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'attributable to contamination from FEMP operations and instead may be assumed to be prevalent 29 

throughout the region. These levels are likely reflective of the mineralogy of the aluminosilicate clays 30 
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naturally present in the soils, although they could also be reflective of a combination of other 

anthropogenic aluminum sources throughout the area. Also, it should be noted that the mean aluminum 

concentration reported for surface soils over the eastern United States is 33,000 mgkg, well over the 

SERA BTV of 10,103 mgkg (Shacklette and Boerngen, 1984). 

C.3.2.1.3 Bioa vailability 

The general toxicological properties of aluminum are discussed in the SERA, which notes that aluminum 

is generally considered to be nontoxic to most terrestrial organisms except in cases of high experimental 

doses or prolonged inhalation (DOE 1995). An additional consideration is that, especially in alkaline or 

slightly acid soils, aluminum tends to become bound to soil colloids and thus not bioavailable. Surface 

soils mapped on the FEMP are generally neutral to somewhat acid @H ranging between roughly 5 and 7), 

becoming increasingly acidic in the B-horizon (falling below a pH of 5 in places) and increasingly alkaline 

in the C-horizon (exceeding a pH of 8 in places) (SCS 1980 and 1982). Because of this, a substantial 

portion of the aluminum in surface soils is not expected to be bioavailable to ecological receptors, 

although a higher percentage is likely to be available in the subsoil. Therefore, the use of total aluminum 

concentrations in soils for purposes of screening against BTVs developed for generic soil settings may be 

a conservative approach, considering the fact that surface soils at the FEMP are not highly acidic, and 

thus much of the measured aluminum may be bound to soil colloids and not bioavailable. 

C.3.2.1.4 Receptor Values 

Most of Study Area B currently supports planted pine monocultures that provide suitable, though not 

good, habitat for most species of terrestrial wildlife common to the surrounding area. The natural stand of 

deciduous hardwood saplings on the slope in the northern part of Study Area B provides better habitat. 

Although bounded along much of its perimeter by low fences, these fences do not preclude use of the 

habitat by most wildlife species common to the surrounding area. Because of the dense pine canopy 

cover, high levels of noise from the Former Production Area immediately south of Study Area B do not 

appear to preclude use of the habitat by most wildlife species. The NRRP calls for habitat in Study Area 

B to be improved, which would even increase use of the habitat by terrestrial receptors. 
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In contrast, Study Areas C and E do not provide suitable habitat for most species of terrestrial wildlife. 

Most of Study Area C is presently in an excavated condition and will ultimately support the OSDF. Once 

completed, the disposal facility will be grassed and fenced, excluding many terrestrial ecological 

receptors. Study Area E presently supports mowed grass of little value to terrestrial wildlife, although 

individuals may occasionally travel rapidly across it. If Study Area E is used to restore natural habitat, as 

presently under consideration within the NRRP, use by terrestrial wildlife (and thus exposure of that 

wildlife) will increase. 

C.3.2.1.5 Jmal  ization 

No localized pattern of aluminum contamination exists within Study Areas B and E. This is probably due 

to the wide range of background concentrations that are found in FEMP soil. BTVs are exceeded across 

the site, since the BTV is below the background concentration for aluminum. There may be some 

localization of elevated concentrations in the vicinity of the Sewage Treatment Plant, but as discussed 

below, this area will be fully remediited and kept from extensive use by wildliie because of the OSDF. a 
C.3.2.1.6 m t  of Exca vation 

Since preparations are underway within Study Areas B and C for the OSDF, much of the former surface 

soil has been remediated and no longer poses any risk to ecological receptors. The OSDF will be fenced 

and ultimately grassed over, and thus will not present any future risk to ecological receptors. Because of 

the fact that the BTV for aluminum is below background levels, remnant data were not investigated (Table 

C-4). 

C.3.2.1.7 Summ ary and Recomm endations 

Based on the information presented above, further ecological investigation of aluminum as a soil COEC is 
not recommended. Even where the reported BTV of 10,103 mgkg in surface soil is exceeded, the 

exceedances are either below or close to site-specific background levels and well below the range of 

natural background concentrations reported for uncontaminated soils in the eastern United States. 

Furthermore, even high concentrations of aluminum are not generally considered to be toxic to wildlife, 

and much of the total aluminum present in the relatively alkaline surface soils on the FEMP may be bound a to soil colloids and not bioavailable. 
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C.3.2.2 Antimony 

The SERA used a BTV for antimony in soil of 10 mgkg (dry weight) (DOE 1995). This value was 

obtained from a table of proposed maximum acceptable concentrations of trace elements in agricultural 

soils and is based on phytotoxicity data for agricultud plants (Kabata-Pendias 1992). A BTV developed 

based on phytotoxicity to agricultural plants is likely a good basis for assessing risk to other terrestrial 

plants but introduces uncertainty with respect to assessing risk to terrestrial wildlife. 

Antimony was identified as potentially toxic to ecological receptors in Study Areas C, D, E, and G (Table 

C-1 and Figure C-5). The representative soil concentrations in each of these study areas exceeded the 

BTV of 10 mgkg. For each study area, the representative antimony concentration represented the upper 

95th percentile or the maximum detect of soil sample concentrations taken within the study area. Study 

Areas D and E are described as mowed grasslands south of the Former Production Area. Study Area G is 
described as a pine plantation located southwest of the Former Production Area. Study Area C is 

described as a mowed grassland east of the Former Production Area. As stated above, the majority of 

Study Area C has been regraded in preparation for construction of the OSDF. 

C.3.2.2.1 Updated Represe ntat i ve Concentrat lorn 

Updated representative concentrations for antimony in Study Areas C, D, E, and G have been calculated 

and presented in Table C-6. All data points and the associated range of Concentrations for antimony are 

found in Table C-9 through Table C-12. The new results are all lower than the SERA representative 

concentrations, as shown on Table C-6. 

For Study Area C, the representative concentration of 15.2 mgkg is above the BTV of 10 mgkg. The 

updated concentration is a result of three elevated values (out of 13 total), one of which is estimated and 

the other two are nondetects (Table C-9). Apparently, difficulties were encountered during the analysis of 

antimony. The representative concentration for antimony in Study Area D (7.4 mgkg) is below the BTV 

of 10 mgkg. One estimated value from 13 samples was determined to be above the BTV (Table C-10). 

All updated concentrations fall well below the BTV in Study Areas E and G, with maximum nondetected 
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values of 3.5 mgkg and 3.6 mgkg respectively ( Table C-1 1 and Table C-12). It should be pointed out 

that no remnant detections for antimony are present in Study Areas C, D, and E. 

C. 3.2.2.2 BackFround Values 

Background soil concentrations for antimony based on uncontaminated reference sites near the FEMP 

have not been developed. Neither is background data for antimony in the soils in the eastern United 

States as a whole available from the usual source (Shacklette and Boerngen 1984). Thus it is not possible 

to eliminate antimony as an ecological risk for any of the study areas based on comparison with 

background data. 

. . .  C.3.2.2.3 Bioa va- 

The general toxicological properties of antimony are discussed in the SERA. This discussion indicates 

that plants readily accumulate antimony without toxicity and may thus expose herbivores to elevated 

antimony levels in their diet (DOE 1995). It appears as if faunal receptors are more sensitive than 

vegetation. Information on bioavailability appears to be very limited. 

C. 3 -2.2.4 Recemor Values 

No parts of Study Areas C, D, or E provide suitable habitat for most species of terrestrial wildlife. Again, 

most of Study Area C is presently in an excavated condition and will ultimately support the OSDF. Once 

filled, the OSDF will be grassed and fenced, excluding terrestrial ecological receptors. Study Areas D 

and E support mowed grass of little value to terrestrial wildlife, although individuals may on occasion 

travel rapidly across it. If Study Areas D and E are used to restore natural habitat, as presently under 

consideration within the NRRP, use by terrestrial wildlife (and thus exposure of that wildlife) will 

increase. 

Most of Study Area G presently supports planted pine monocultures that provide suitable though not good 

habitat for most species of terrestrial wildlife common to the surrounding area.. Because of the dense pine 

canopy cover, high levels of noise from the Former Production Area do not appear to preclude use of the 

habitat by most wildlife species. It is noted that site restoration plans presently call for habitat in Study 

Area G to be improved, which would even increase use of the habitat by terrestrial receptors. 
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1 

. .  C.3.2.2.5 Localization and Extent of Exca vanqg 

As previously stated, remnant concentrations of antimony are not present in Study Areas C, D, and E. 

Therefore, the extent of excavation will capture antimony exceedances within these areas. 

For Study Area G, soil samples exceeding the antimony BTV of 10 mgkg were obtained only from the 

Southern Waste Units, which will be removed as part of remedial activities. Remnant concentrations 

above the BTV for antimony do appear within the Active Flyash Pile, although the depth of the samples 

may greatly reduce the potential for exposure to ecological receptors. 

C.3.2.2.6 Sumarv  an d Recommendations 

The only perimeter area of concern that will remain after remedial activities have been completed is the 

vicinity of the Active Flyash Pile. Sampling should be conducted in post-excavation soils to determine a 

representative antimony concentration. If the BTV is exceeded, the FEMP Natural Resource Restoration 

Plan may address design changes to reduce the potential for exposure to ecological receptors. 

C.3.2.3 Cadmium 

The SERA used a BTV for cadmium in soil of 5 mgkg (dry weight) (DOE 1995). This value was 

derived from soil threshold levels developed by the Quebec Ministry of the Environment (Direction Des 

Substances Dangereuses, 1988). Cadmium was identified as potentially toxic to ecological reqeptors in 

Study Areas A and G (Table C-6 and Figure C-6). For each study area, the representative cadmium 

concentration was designated to be the lesser of the 95th percentile of the concentration distribution or the 

maximum detected soil sample concentration taken within the study area. Study Area A is a matrix of 

deciduous forest and old field habitats northwest of the Former production Area that has been open to 

livestock grazing. Study Area G is a pine plantation located southwest of the Former Production Area 

(Figure C-1). 

C.3.2.3.1 * ve tr '0 

Updated representative concentrations for cadmium in Study Areas A and G have been calculated and 

presented in Table C-6. All data points and the associated range of concentrations for cadmium are found 
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in Table C-7 and Table C-12. For both study areas, the updated representative concentrations 

(1.40 mgkg and 1.30 mg/kg respectively) are lower than the SERA representative concentrations, and in 

fact, lower than the BTV of 5 mgkg (Table (2-6). 

For Study Area A, the reduced concentration is a product of Removal Action No. 28, which removed 

contaminated surface soil in the vicinity of the Fire Training Facility. All exceedances of cadmium within 

Study Area A were associated with concentrations in and around the Fire Training Facility. Since those 

soils have been removed from the database, the highest concentration of cadmium is 1.90 mgkg 

(Addendum A). 

Updated concentrations within Study Area G reveal one data point that exceeds the BTV (Table C-12). 

However, the updated representative concentration of cadmium for Study Area G is well below the BTV 

(1.30 mgkg, Table (2-6). It should be noted that the remnant BTV exceedance shown in Study Area G 

just north of the Southern Waste Units is a non-validated sample that is 10 feet deep. 

C.3.2.3.2 Backyround Values 

Background soil sampling in uncontaminated reference areas north of the FEMP reveals a background 

concentration of 0.87 mgkg in the upper 6 inches of soil and a background concentration of 0.91 mgkg 

in a subsurface zone ranging from 6 to 42 inches below the surface (DOE 1993b). Background 

concentrations are substantially less than the BTVs developed in the SERA. 

It is noted that representative cadmium concentrations fall within a reported range of common soil 

cadmium concentration (0.1 - 7 mgkg; Brady 1974). Thus while cadmium levels in surface soil 

throughout parts of the FEMP may exceed local background levels and even approach levels that impose 

minor stress upon certain receptors, it suggests that affected populations of ecological receptors are 

capable of adapting to them. 
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. . .  C.3.2.3.3 Bioa va- 

The general toxicological properties of cadmium are discussed in the SERA. Although terrestrial biota 

are generally considered to be less sensitive to cadmium exposure than aquatic biota, which are 

exceptionally sensitive, cadmium is generally considered to be highly toxic to most biota. 

An additional consideration is that cadmium ions are positively charged, and thus are readily adsorbed to 

soil colloids and not bioavailable, except in highly acidic soils. Surface soils throughout the FEMP, 

including Study Area G, are generally neutral to only slightly acidic (SCS 1980 and 1982). Therefore, 

comparison of total cadmium concentrations from FEMP soil samples against BTVs developed for 

generalized soils may be an excessively conservative approach. 

C.3.2.3.4 Receptor Values 

Most of Study Area A provides excellent habitat for a diversity of terrestrial receptors, except for the 

FTF, which is located at the edge of the Former Production Area. Removal Action No. 28 has eliminated 

the contaminated surface soil at the FTF and thus the potential for exposure of wildlife visiting that 

location in the future. 

Although the southern pine plantation is a monoculture inferior in habitat quality to native forest 

vegetation, it still offers cover for many species of terrestrial wildlife and a buffer that protects wildlife 

against noise from nearby human activity. The quality of this habitat would increase, and thus wildlife 

exposure would increase, if the pine plantations are converted to native forest cover, as presently 

anticipated in the NRFW. 

C. 3.2.3.5 Localization 

For Study Area A, soil samples exceeding the BTV of 5 mgkg were obtained only from the FTF 

immediately north of the Former Production Area; concentrations of cadmium in all soil samples taken 

from other parts of Study Area A did not exceed the BTV. The density of sampling around the FTF was 

sufficiently high to suggest that the cadmium exceedances are limited to within the well defined boundaries 

of that facility (Addendum A). 
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For Study Area G, the only soil sample with a cadmium exceedance appearing in the remnant data set was 

taken from an isolated location within the pine plantation and north of the inactive flyash disposal area. 

As previously stated, this is a non-validated sample located 10 feet below the surface in an area not 

anticipated to be excavated. 

C.3.2.3.6 Extent of E x c a v a  

The cadmium exceedanceS within Study Area A have already been addressed through Removal Action 

No. 28. Some elevated levels of cadmium within Study Area G will be addressed through the excavation 

of the Pilot Plant Drainage Ditch, which runs along the northern boundary of Study Area G. Post- 

excavation concentrations of cadmium may appear in the vicinity of the Active Flyash Pile (Figure C-3). 

However, concentrations present are only slightly greater than the BTV (maximum concentration = 

5.1 mgkg). 

C.3.2.3.7 Summary and R ecomm endations 

As with antimony, the only concern after remedial activities have been completed is in the vicinity of the 

Active Flyash Pile. The concern is minimal, however, since the maximum remnant concentration is only 

slightly above the BTV. Nevertheless, sampling will be conducted in conjunction with antimony and the 

appropriate course of action will be implemented under the NRRP. 

C.3.2.4 Lead 
The SERA used a BTV for lead in soil of 200 mgkg (dry weight) (DOE 1995). This value was derived 

from soil threshold levels developed by the Quebec Ministry of the Environment (Direction Des 

Substances Dangereuses 1988). Lead was identified as potentially toxic to ecological receptors in Study 

Areas C and D (Table C-1). The lead concentration represented the upper 95 percent confidence limit of 

the arithmetic mean of soil sample concentrations taken within the study area. Study Area D is an open 

field of regularly mowed grassland. Study Area C was similar at the time of the SERA, but since then it 

has been regraded in preparation for construction of the OSDF. 
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C.3.2.4.1 Updated Rmresentati ve Concentrat ions 

Updated representative concentrations for lead in Study Areas C and D have been calculated and 

presented in Table C-6. All data points and the associated range of concentrations for lead are found in 

Table C-9 and Table C-10. The new results are lower than the SERA representative concentrations, as 
shown in Table C-6. For Study Area C, the updated representative concentration (52.3 mgkg) falls 

below the BTV of 200 mgkg. In addition, the maximum detected value within Study Area C is below the 

.BTV (Table C-9). It appears that the SERA representative concentration was driven by a sample point 

located within the Sewage Treatment Plant Area (Addendum A). The updated concentration for Study 

Area D is 998 mgkg, which is above the lead BTV. This exceedance is driven by several high 

concentrations associated with a trap shooting range southeast of the Former Production Area 

(Table C-10, Addendum A). 

C. 3.2.4.2 Backmound Values 

Background soil sampling in uncontaminated reference areas north of the FEW reveals a background 

concentration of 26.4 mgkg in the upper 6 inches of soil and a background concentration of 15.6 mgkg 

in a subsurface zone ranging from 6 to 42 inches below the surface (DOE 1993). Background 

concentrations are substantially less than the BTVs developed in the SERA. 

C .3.2.4.3 Bioavailability 

The general toxicological properties of lead are discussed in the SERA. The discussion noted that 

younger organisms tend to be more sensitive to lead exposure than mature ones. It further noted that food 

chain biomagnification is generally negligible in aquatic systems. It does not indicate, however, whether 

these generalizations extend to terrestrial species and ecosystems (DOE 1995). 

. 

An additional consideration is that lead ions are positively charged. They are readily adsorbed to soil 
colloids and not bioavailable, except in highly acidic soils. Surface soils throughout the F E W ,  including 

Study Areas C and D, are generally neutral to only slightly acidic (SCS 1980 and 1982). 
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C.3.2.4.4 PeceDtor values 1 

No parts of Study Areas C or D provide suitable habitat for most species of terrestrial wildlife. Most of 

Study Area C is presently in an excavated condition and will ultimately support the OSDF. Once filled, 

supports mowed grass of little value to terrestrial wildlife, although individuals may on occasion travel 

the NRRP, use by terrestrial wildlife (and thus exposure of that wildlife) will increase. 

2 

3 

the disposal facility will be grassed and fenced, excluding terrestrial ecological receptors. Study Area D 4 

5 

rapidly across it. If Study Area D is used to restore natural habitat, as is presently under consideration in 6 

7 

8 

. .  C.3.2.4.5 Locallzatlon 
The representative concentration of lead reported in the SERA for surface soils in Study Area D is 

2,180 mgkg, substantially exceeding the BTV of 200 mgkg. However, soil lead concentrations 

exceeding the BTV are clearly localized within the site of a former trap range, where surface soils were 

regularly exposed to falling lead shot. Lead concentrations in surface soils taken within this area range 

from 22.5 mgkg to 2,180 mg/kg,’more than an order of magnitude greater than the BTV and clearly 

representing a potential risk to ecological receptors. The apparent risk may not be as great as immediately 

suggested by these figures due to the poor habitat quality of the former trap range. But with soil lead 

concentrations this high in an area that is openly accessible to terrestrial wildlife, potentially serious 

ecological risk cannot be ruled out. 

a 

The highest lead concentration in surface soils taken elsewhere in Study Area D is 22.2 mgkg, nearly an 

order of magnitude lower than the BTV. Soil lead concentrations elsewhere in Study Area D do not 

represent a significant ecological risk. 

Examination of the spatial extent of lead exceedances in Study Area C is not necessary since the entire site 

has been or will be excavated to begin construction of the OSDF. 

C.3.2.4.6 Extent of Exca vatlon . 

It is presently anticipated that most of the northern part of Study Area D, including the entire trap range 

site, will be used as a borrow area for soil to cover the OSDF under construction in Study Area C. Soils 

at the trap range site would first be remediated to meet FRLs, based on human health risk. The FRL for 
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lead is 400 mgkg. Because the FRL for lead is not as restrictive as the BTV of 200 mgkg, soil used to 

cap the disposal facility could still exceed the BTV. But this soil would still not represent a significant 

ecological risk, since the OSDF would be grassed and fenced, thereby effectively preventing wildlife 

exposure. 

The remnant data set shows lead concentrations above the BTVs and FRLs still occurring within Study 

Area D. This is an artifact of the uranium footprint driving the definition of the remnant data set. The 

lead FRL exceedances will be excavated during remedial activities. Because of the location of the BTV 

exceedances, for all practical purposes soil lead concentrations will not exceed the BTV after remedial 

activities have been completed. 

C.3.2.4.7 Summay an d Recomm endaQom 

At this time, the high lead concentrations in surface soils at the former trap range in the northern part of 

Study Area D clearly represent a potentially serious ecological risk. Although further ecological 

investigation, such as site-specific toxicity tests, could more definitively characterize the risk to specific 

categories of ecological receptors, it is unlikely that the results of those tests would suggest that there is no 

serious risk. The trap range will be remediated to meet the FRL of 400 mgkg, and then additional soils 

will be removed as borrow material for the OSDF. Other areas within Study Area D do not contribute to 

ecological risk. Lead exceedances within Study Area C are included in the footprint for FRLdriven ' 

excavation, and construction of the OSDF will prevent the establishment of restored habitats and thus will 

reduce further exposure to ecological receptors. Therefore, the only action recommended is to compare 

Area 1, Phase II certification sampling to the lead BTV and determine if soil remediation to meet the FRL 
reduced the 95 percent UCL to below the BTV. No BTV exceedances are anticipated, and the NRRP will 

address any unanticipated exceedances accordingly. 

C.3.2.5 Manganese 

The SERA used a BTV for manganese in soil of 1,500 mgkg (dry weight) (DOE 1995). This value was 

obtained from a table of proposed maximum acceptable concentrations of trace elements in agricultural 

soils and is based on phytotoxicity data for agricultural plants (Kabata-Pendias 1992). A BTV developed 
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based on phytotoxicity to agricultural plants is likely a good basis for assessing risk to other terrestrial 

plants but introduces uncertainty with respect to assessing risk to terrestrial wildlife. 

. 

Manganese was identified as potentially toxic to ecological receptors in Study Areas B and C. The 

representative soil concentrations in each of these study areas exceeded the BTV of 1,500 mgkg 

(Table C-1). For each study area, the representative manganese concentration was designated as the 

lesser of the 95 percentile of the concentration distribution or the maximum detected soil sample 

concentration taken within the study area. Study Area B is a pine plantation located north of the Former 

Production Area. Study Area C was an open field of regularly mowed grassland at the time of the SERA, 

but since then it has been regraded in preparation for construction of the OSDF. 

C .3.2.5.1 Updated Remese ntative Concentratiom 

Updated representative concentrations were calculated for manganese in Study Areas B and C. The 

updated concentration for Study Area B is 1,248 mgkg while the updated concentration for Study Area C 

is 1,284 mgkg (Table C-6). These concentrations are lower than the SERA representative concentrations 

(1,530 mgkg and 2,100 mgkg respectively, Table C-6) as well as the BTV of 1500 mgkg. Study Area 

B had no concentrations that exceeded the BTV, with the maximum detected value at 1,480 mgkg (Table 

C-8). For Study Area C, two of the 17 values exceeded the BTV ('Table C-9). 

(2.3.2.5.2 m o u n d  Values 

Soil sampling in uncontaminated reference areas north of the F E W  reveals a background manganese 

concentration ranging between 189 and 1,750 mgkg in the upper 6 inches of soil. .Background data are 

not available for subsurface soil (DOE 1993b). Background concentrations are generally less than the 

BTV developed in the SERA, but it is noteworthy that the BTV still falls within the reported range for 

background values. 

. .. C.3.2.5.3 Bioa vailability 

The general discussion of the toxicological properties of manganese in the SERA addresses aquatic 

receptors only (DOE 1995). Although it is known that high levels of manganese can also be toxic to 

terrestrial plants and wildlife, little information exists as to exactly how manganese is toxic. Like many 
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other inorganic soil contaminants, manganese ions are positively charged. They are thus readily adsorbed 

to soil colloids, rendering them not bioavailable. Adsorption increases (and thus bioavailability decreases) 

as pH increases (Brady 1974). Furthermore, at soil pH over 6.5, the more'soluble manganous ion is 

oxidized to the less soluble manganic ion, which is less bioavailable (Harris 1983). Surface soils 

throughout the FEMP, including Study Area B, are generally neutral to only slightly acidic, often 

samples taken from the site may not be bioavailable. 

1 

2 

3 

4 

5 

exceeding a pH of 6.5 (SCS 1980 and 1982). Thus, much of the total manganese measured in surface soil 6 

7 

Comparison of total manganese concentrations from soil samples taken from these relatively alkaline soils 

against BTVs developed for generalized soils may be an excessively conservative approach. It may be 

possible to conclude that low manganese bioavailability in these soils renders this slight exceedance 

insignificant. It is further noted that the representative manganese concentration of 1,530 mgkg still falls 

within the range of concentrations reported for background soil samples taken from uncontaminated 

reference sites close to the FEMP. Also, the measured concentration of 1,530 mgkg falls well within the 

common range of manganese concentrations in soil (100 - 4,000 mgkg) reported by Brady (1974). 

C -3.2.5.4 Receptor Values 

Most of Study Area B presently supports planted pine monocultures that provide suitable, though not 

good, habitat for most species of terrestrial wildlife common to the surrounding area. The natural stand of 
deciduous hardwood saplings on the slope in the northern part of Study Area B provides better habitat. 

Although bounded along much of its perimeter by low fences, these fences do not preclude use of the 

habitat by most wildlife species common to the surrounding area. Because of the dense pine canopy 

cover, high levels of noise from the Former Production Area immediately south of Study Area B do not 

appear to preclude use of the habitat by most wildlife species. It is noted that the NRRP presently calls 

for habitat in Study Area B to be improved, which would even increase use of the habitat by terrestrial 

receptors. 
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The manganese exceedance is located at the edge of the pine plantation, bordering a busy roadway. It is 28 

generally of less value as habitat for terrestrial wildlife due to the proximity of human activity. Most of 
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Study Area C is currently in an excavated condition and will ultimately support the OSDF. Once filled, 

the OSDF will be grassed and fenced, excluding terrestrial ecological receptors. 

. .  C.3.2.5.5 Locallzatlon 
As stated above for Study Area B, no soil sample concentration greater than the BTV was found when 

calculating updated representative concentrations. Since individual samples were not provided in the 

SERA, it is difficult to determine how the SERA representative concentration of 1530 mgkg was 

established. 

Around Study Area B, soil samples exceeding the BTV of 1,500 mgkg for manganese were obtained 

from only one location (2,150 mgkg), immediately adjacent to the north access road leading to the 

northeast comer of the FEMP (Addendum A). It should be noted that this soil sample actually falls 

outside of the boundary for Study Area B, which is why the exceedance does not appear in the updated 

concentrations shown in Table C-8. There is no distinct land-use history for that area compared to other 

parts of Study Area B. Soil sampling density was relatively uniform across Study Area B, and all that can 

be presently determined is that the manganese exceedance extends over several acres roughly 500 feet 

northeast from the corner of the Former Production Area. Additional'sampling would be necessary if 

there were a need to better delineate the exceedance. 

Soil samples exceeding the BTV of 1,500 mgkg for manganese were obtained from only one location in 

Study Area C, very close to the eastern perimeter fence (Addendum A). But examination of the spatial 

extent of manganese exceedances in Study Area C is not necessary since most of the entire area has been 

excavated to begin construction of the OSDF that will pennanently occupy the site. 

C.3.2.5.6 Extent of Excavation 

As stated above, the only exceedance of the manganese BTV for Study Area B is actually south of the 

study area. While this sample appears in the remnant data set, the area is fully encompassed by the FRL- 

driven footprint of excavation (Addendum A). Also, the area in question has been significantly altered in 

preparation of a rail yard for use during remedial activities and for the OSDF. Again, Study Area C has 

already been significantly altered and will contain the OSDF. 
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C.3.2.5.7 Summary and Recome ndatlow 

Based on the information presented above, further ecological investigation of manganese as an COEC is 

not recommended. Representative manganese concentrations in Study Area B exceed the BTV developed 

significant considering that the BTV was developed for average soils, and the soils on the FEW are 

1 

2 

3 

by the SERA for soil, but only by less than 2 percent. Such a slight exceedance may not be biologically 4 

5 

relatively alkaline. Manganese bioavailability is thus lower compared to many soils. Furthermore, the 

representative manganese concentration in Study Area B still falls within the range of background 

manganese concentrations obtained for uncontaminated reference soils near the FEMP. Although the 

higher manganese concentration measured for both Study Areas B and C may have formerly represented a 

potential ecological risk, these areas are presently undergoing construction activity, and Study Area C will 

remain in a permanently developed condition. 

' 

C.3.2.6 Molvbdenum 

The SERA used a BTV for molybdenum in soil of 10 mgkg (dry weight) (DOE 1995). This value was 

derived from soil threshold levels developed by the Quebec Ministry of the Environment (Direction Des 

Substances Dangereuses 1988). Molybdenum was identified as potentially toxic to ecological receptors in 

Study Area A, B, and E (Table C-1 and Figure C-7). For each study area, the representative 

molybdenum concentration represented the upper 95 percent confidence limit of the arithmetic mean of 

soil sample concentrations taken within the study area. Study Area A is described as a mixture of wooded 

areas in various stages of succession that are disturbed by grazing and include jurisdictional wetlands. 

Study Area B is a pine plantation located north of the Former Production Area. Study Area E is a mowed 

grassland south of the Former Production Area. 

C.3.2.6.1 Upda ted Representative Concentratiow 

Updated representative concentrations for molybdenum in Study Areas A, B and E have been calculated 

and presented in Table C-6. All data points and the associated range of concentrations for molybdenum 

are found in Table C-7, Table C-8, and Table C-I 1. The new results are lower than the SERA 
representative concentrations. All updated concentrations are below the BTV of 10 mgkg (8.8 mgkg, 

7.2 mgkg, and 4.3 mgkg respectively, Table C-6). 
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For Study Area A, three of the 17 samples exceeded the BTV, with a maxirnum detect at 13.3 mgkg 

(Table C-7). Two of 12 samples exceeded the BTV in Study Area B, with a maximum detect of 

12.4 gkg (Table C-8). Within Study Area E, all concentrations were below the BTV. In fact, 

molybdenum was not detected in Study Area E, with the exception of an estimated value of 0.6 mgkg. 

The maximum nondetect value is 4.3 mgkg (Table C-1 1). Again, it was difficult to determine how 

SERA representative concentrations were calculated when individual sample points were not provided in 
the SERA. 

C.3.2.6.2 &&ground Values 

Soil sampling in uncontaminated reference areas north of the FEMP reveals a background molybdenum 

concentration of 2.7 mgkg in subsurface soil ranging from 6 to 42 inches below the surface. No 

background molybdenum data has been developed for surface soil (DOE 1993b). Background 

concentrations are substantially less than the BTVs developed in the SERA. 

C.3.2.6.3 Bioa vailability 

The general toxicological properties of molybdenum are discussed in the SERA. Ruminants, such as 

cattle, are known to be 10 times more sensitive to molybdenum than other animals (DOE 1995). 

Although Study Area A is presently used for cattle grazing, the cattle will soon be removed for purposes 

of restoring natural habitat. Sensitivity data on other animals, including the common terrestrial wildlife 

and birds expected in Study Area A, is limited however (DOE 1995). 
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Most of Study Area B presently supports planted pine monocultures that provide suitable, though not 

good, habitat for most species of terrestrial wildlife common to the surrouncliig area. The natural stand of 

deciduous hardwood saplings on the slope in the northern part of Study Area B provides better habitat. 

Although bounded along much of its perimeter by low fences, these fences do not preclude use of the 

habitat by most wildlife species common to the surrounding area. Because of the dense pine canopy 

cover, high levels of noise from the Former Production Area immediately south of Study Area B do not 

appear to preclude use of the habitat by most wildlife species. The NRRP calls for habitat in Study Area 

B to be improved, which would even increase use of the habitat by terrestrial receptors. 

In contrast, Study Area E does not provide suitable habitat for most species of terrestrial wildlife. As 

stated earlier, Study Area C is presently in an excavated condition and will ultimately support the OSDF. 

Once completed, the OSDF will be grassed and fenced, excluding many terrestrial ecological receptors. 

Study Area E presently supports mowed grass of little value to terrestrial wildlife, although individuals 

may occasionally travel rapidly across it. If Study Area E is used to restore natural habitat, as presently 

under consideration withii the NRRP, use by terrestrial wildlife (and thus exposure of that wildlife) will 

increase. 

C.3.2.6.5 Jocal i-/ation 
The representative concentration of molybdenum reported in the SERA for surface soils is 11.7 mgkg in 

Study Area A and 12.4 mgkg in Study Area B, both exceeding the BTV of 10 mgkg (Table C-1). Both 

exceedances are slight; neither exceeds the BTV by more than 20 percent, although the magnitude of the 

exceedance may be underestimated considering the expected high bioavailability of molybdate ion at the 

high soil pH prevalent at the FEMP. Yet plant communities throughout Study Areas A and B appear 

normal for lands with a similar grazing history. If soil molybdenum levels are adversely affecting plant 

growth and reproduction, they do not appear to be preventing the continuation of an apparently n o d  

plant community. 

The representative concentration of molybdenum reported in the SERA for surface soils in Study Area E 

is 14.5 mgkg, exceeding the BTV of 10 mgkg by a somewhat greater factor than concentrations reported 

for Study Areas A and B. However, molybdenum contamination in Study Area E is clearly localized to a 
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well defined area at the immediate perimeter of the active flyash pile (Addendum A). In fact, 

molybdenum exceedances appear to be contained entirely within the source OU area. Although soil 

molybdenum levels in this perimeter area may pose significant ecological risk, especially to plant 

receptors that may establish there after mowing is discontinued, it can be concluded that the remainder of 

Study Area E does not present any ecological risk. 

A review of the analytical data for the perimeter areas of the FEMP indicate that the molybdenum results 

may have been influenced by sample andor laboratory bias. With the exception of one detection that falls 

below the BTV, all detections of molybdenum in all study areas were generated by a single laboratory 

during a specific period of time. These results are questionable, given that adjacent samples in each study 

area that were collected and analyzed at different times did not detect molybdenum. 

supported by Area 1, Phase 1 certification sampling results. Those results show that molybdenum was 

rarely detected in any certification unit, and the maximum reported concentration across all certification 

units surveyed was 3.10 mgkg. Therefore, when considering sample and laboratory information for all 

molybdenum samples within all study areas, serious doubt is raised with respect to the validity of the 

results. 

These findings are 

C.3.2.6.6 Extent of Exca vation 

The remnant data set shows that several of the SERA molybdenum exceedances in Study Areas A and B 

will not be enveloped within the FRLdriven soil excavation footprint. For Study Area E, it appears that 

all molybdenum BTV exceedances are associated with the Southern Waste Units, and therefore will be 

addressed through remedial activities. The remnant data set does indicate the existence of post-excavation 

concentrations of molybdenum underneath the Active Flyash Pile. However, two of the three sample 

points are anticipated to be over five feet deeper than the post-excavation ground elevation. 

C.3.2.6.7 Summary an d Recomm endatlorn 
Based on the information presented above, further ecological investigation of molybdenum as a soil 

COEC is not recommended, with the exception of post-excavation confirmatory sampling in the vicinity of 

the Active Flyash Pile. Although molybdenum levels in surface soils over much of Study Areas A and B 

could potentially pose some risk to terrestrial plants, further action in response to these exceedances is not 
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recommended. Plant communities throughout Study Area A appear normal. Except for the DipIodia tip 

blight affecting Austrian pines, vegetation throughout Study Area B also appears n o d .  Even if 

molybdenum levels were having minor impacts on seed germination and growth rate of certain plant 

species, large-scale disruption of established vegetation is not warranted considering the absence of 

ecological risk to other receptors. 

Furthermore, the data used to determine the SERA COECs appears to be suspect. All detections except 

for one were sampled and analyzed from a specific laboratory during a short span of time. Even with the 

inclusion of the suspect data, updated representative concentrations fall below the BTV. As stated 

previously, molybdenum results appear to have been compromised by sample and/or lab bias. 

Remnant data show that after the Active Flyash Pile has been excavated, molybdenum may be present in 

the remaining soil. Sampling in conjunction with the certification process will determine residual levels of 

molybdenum. Any ecological concerns will be addressed in the NRRP. 

C.3.2.7 Silver 

The SERA used a BTV for silver in soil of 10 mg/kg (dry weight) (DOE 1995). This value was derived 

from soil threshold levels developed by the Quebec Ministry of the Environment (Direction Des 

Substances Dangereuses 1988). Silver was identified as potentially toxic to ecological receptors in Study 

Area G (Table C-1 and Figure C-9). Study Area G is described as a pine plantation south of the Former 

Production Area. 

C.3.2.7.1 Updated Representati ve C- 

Updated representative concentrations for silver in Study Area G have been calculated and presented in 

Table C-6. All data points and the associated range of concentrations for silver are found in Table C-12. 

The new results are lower than the SERA representative concentrations and the BTV of 10 mgkg 

(2.4 mgkg, Table C-6). 

The maximum detected value was estimated at 9.7 mgkg, as shown on Table C-12. Six of the sixteen 

samples analyzed within Study Area G had detectable concentrations of silver. 
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e sites near FXMP have not 

been developed (DOE 1993). Neither is soil background data for silver in the eastern United States 

available from the usual source (Shacklette and Boerngen 1984). Thus it is not possible to eliminate silver 

as an ecological risk for any of the study areas based on comparison with background data. 

. . .  C.3.2.7.3 Bioa vaila- 

The general discussion of the toxicological properties of silver in the SERA addresses aquatic receptors 

only (DOE 1995). Although it is known that high levels of silver can also be toxic to terrestrial plants and 

wildlife, little information exists as to exactly how silver is toxic. Because most free silver ions are 

positively charged, it is expected that they are readily adsorbed to soil colloids, rendering them not 

bioavailable, especially at pHs over 6. However, little is known concerning silver’s behavior in soil. 

Because surface soils throughout the FEW are relatively alkaline (SCS 1980 and 1982), much of the total 

silver measured in surface soil samples taken from the site may not be bioavailable. a 
Comparison of total silver concentrations from soil samples taken from these relatively alkaline soils 

against BTVs developed for generalized soils may be an excessively conservative approach. It may be 

possible to conclude that low silver bioavailability in these soils renders this slight exceedance 

insignificant. 

C.3.2.7.4 Receptor Values 

Most of Study Area G presently supports planted pine monocultures that provide suitable, though not 

good, habitat for most species of terrestrial wildlife common to the surrounding area. Because of the 

dense pine canopy cover, high levels of noise from the Former Production Area do not appear to preclude 

use of the habitat by most wildlife species. It is noted that the NRRP presently calls for habitat in Study 

Area G to be improved, which would even increase use of the habitat by terrestrial receptors. 

C.3.2.7.5 Loca lization 

A review of soil data for silver reveals that the SERA BTV exceedance may have been located within the 

boundaries of the Southern Waste Units (Addendum A). This finding is reflected in the analysis of 
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updated representative concentrations, which did not consider data located within source OUs. As 
discussed above, no updated concentrations exceed the BTV in Study Area G. 

C.3.2.7.6 Extent of Exca vation 

As stated above, it appears that all BTV exceedances for silver in Study Area G are found within the 

Southern Waste Units (Addendum A). Therefore, elevated silver concentrations will be fully enveloped 

within the FRLdriven excavation footprint. A review of the remnant data set shows that for Area G, the 

only residual concerns regarding silver are underneath the Active Flyash Pile. As with the other metals 

found in this location, two of the samples are over five feet deeper than the anticipated post-excavation 

grade level. 

C.3.2.7.7 Summ ary and Recommendatiom 

Based on the information presented above, further ecological investigation of silver as an COEC is not 

recommended, with the exception of confirmation sampling at the Active Flyash Pile. Updated 

concentrations indicate that silver is not a concern within Study Area G. The SERA surface soil 

concentrations in Study Area G only slightly exceed the BTV and may not be sufficiently bioavailable to 

pose risk to ecological receptors, especially terrestrial receptors. Any continuing concern over the silver 

levels in soils in Study Area G would likely involve potential risk to terrestrial plants. As noted above, 

the apparently normal vegetation throughout the study area suggests that no further action is warranted. 

Even if silver levels were having minor impacts on seed germination and growth rate of certain plant 

species, large-scale disruption of established vegetation is not warranted considering the absence of 

ecological risk to other receptors. After remediation is completed, residual silver concentrations will be 

determined in the vicinity of the Active Flyash Pile. This will occur in conjunction with certification 

sampling. Any residual ecological concerns may be addressed through the NRRP. 

C.3.2.8 

The SERA used a BTV for zinc in soil of 500 mgkg (dry weight) (DOE 1995). This value was derived 

from soil threshold levels developed by the Quebec Ministry of the Environment (Direction Des 
Substances Dangereuses 1988). Zinc was identified as potentially toxic to ecological receptors in Study 

Area A (Table C-1). The representative concentration represented the upper 95 percent confidence limit 
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of the arithmetic mean of soil sample concentrations taken within the study area. Study Area A is 
described as a mixture of wooded areas in various stages of succession that are disturbed by grazing and 

include jurisdictional wetlands. 

C.3.2.8.1 Upda ted ReDresenta tive Concentrat ions 

Updated representative concentrations for zinc in Study Area A have been calculated and presented in 

Table C-6. All data points and the associated range of concentrations for silver are found in Table C-7. 

The new results are lower than the SERA representative concentrations and the BTV of 500 mgkg 

(66.0 mgkg, Table C-6). 

Out of 26 samples, the maximum detected value is 137.0 mgkg, as shown on Table C-7. These lower 

values are a result of eliminating data within the FTF, which is part of Study Area A but has since been 

remediated under Removal Action No. 28 (Addendum A). 

C .3.2.8.2 Backmound Values 

Soil sampling in uncontaminated reference areas north of the FEMP reveals a background zinc 

concentration of 59.6 mgkg in the upper 6 inches of soil and a background concentration of 82 mgkg in 

a subsurface zone ranging from 6 to 42 inches below the surface (DOE 1993b). Background 

concentrations are substantially less than the BTV used in the SERA. 

C.3.2.8.3 Bioavailability 

The general discussion of the toxicological properties of zinc in the SERA addresses aquatic receptors 

only (DOE 1995). Detailed further consideration of zinc's ecological effects is not necessary, as the only 

area at the FEMP where soil zinc concentrations exceed the BTV is at the former location of the FTF, 
where contaminated soils have already been removed. 

C.3.2.8.4 ReceDto r Value 

The representative concentration of zinc reported in the SERA for surfade soils in Study Area A is 
707 mgkg, exceeding the BTV of 500 mgkg. However, zinc concentrations in soil exceeding the BTV 

are clearly localized within the FTF, which has been addressed by Removal Action No. 28, subsequent to 
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the SERA. The highest zinc concentration found in soil samples taken from elsewhere in Study Area A is 
137 mgkg, well below the BTV (Table C-7, Addendum A). 

. .  C.3.2.8.5 b L , ~ n  t v i  

Data indicated that elevated levels of zinc within Study Area A were limited to the FTF. The FTF has 

been remediated under Removal Action No. 28, and it is also fully enveloped within the F'RL-driven soil 

excavation footprint. The remaining sample reporting an elevated zinc concentration sample is from an 

area that has been remediated by RA No. 28. Even though the soil that the sample was taken from is now 

gone, the sample result remains in the data base. 

C.3.2.8.6 Summarv and Recomm endat io= 

Based on the information presented above, further ecological investigation of zinc as a COEC is not 

recommended. Surface soil concentrations in Study Area A potentially posing ecological risk were clearly 

localized at the time of the SERA to the FTF. These soils have since been removed. Updated 

representative concentrations that include soil verification data following Removal Action No. 28 reflect 

the elimination of zinc as a COEC. 

C.3.2.9 OrrJanics 

The SERA considered a variety of organics, including several pesticides, polynuclear aromatic 

hydrocarbons (PAHs), and a number of other industrial solvents. Of the organic constituents considered, 

only the PAHs were found in soil samples, from any of the study areas, approaching the values used by 

the SERA as BTVs. Thus the following discussion addresses only the following group of PAHs: 
benzo(a)anthracene, benzo(a)fluoranthene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g ,h,i)perylene, 

benzo(k)fluoranthene, chorines, dibenzo(a,h)anthracene, and indene( 1,2,3d)pyrene. The BTV used by 

the SERA for dibenzo(a,h)anthracene was 0.088 mgkg, based on soil screening values that were 

developed based on human health and ecological risks by the EPA Region III (1994). The BTV used by 

the SERA for each of the other PAHs was 1 mgkg, based on soil screening developed for general risk 

assessment purposes by the Quebec Ministry of the Environment (Direction Des Substances Dangereuses 

1988). 
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One or more PAHs were identified as potentially toxic to ecological receptors in Study Areas A, C, and 

E. The representative soil concentrations in each of these study areas exceeded the BTV of 1 mgkg 

[except for dibenzo(a,h)anthracene, which exceeded a BTV of 0.088 mgkg in Study Areas C and E] 

(Table C-1). The representative concentrations of each PAH was defined as the lesser of the 

95th percentile of the concentration distribution or the maximum detected soil sample concentrations taken 

within the study area. 

C.3.2.9.1 Ypdated Uesenta t i  ve Concentratiom 

Updated representative concentrations for PAHs in Study Areas A, C, and E have been calculated and 

presented in Table C-6. The new results are lower than the SERA representative concentrations. All 

updated concentrations are below their corresponding BTV. 

All data points and the associated range of concentrations for PAHs are found in Table C-7, Table C-9, 

and Table C-1 1 . For Study Area A, none of the PAHs were detected, with the exception of several very 

small estimated concentrations that fall two orders of magnitude below the BTV of 1 mgkg. The highest 

nondetected value was 0.47 mgkg (Table C-7). One of 13 samples exceeded the BTV in Study Area C, 

with a maximum detect of 1.8 mgkg for benzo(b)fluoranthene, 1.1 mgkg for benzo(g,h,i)perylene, 

1.3 mgkg for bem(k)fluoranthene, and 1.5 mgkg for indeno(l,2,3-cd)pyrene (Table C-9). No other 

concentrations were detected (maximum nondetect value: 0.56 mgkg) with the exception of several very 

small estimated values that are well below the BTV. Within Study Area E, all concentrations are below 

the BTV. In fact, no PAHs were detected in Study Area E, with the maximum nondetect value at 

0.42 mgkg (Table C-11). 

C.3.2.9.2 Backgound Value 

Background soil concentrations for the subject PAHs have not been developed for the FEW or for 

uncontaminated soils in the eastern United States as a whole. PAHs are not common in nature, and thus 

detectable concentrations would not be expected in uncontaminated soils anywhere. It is not possible to 

eliminate PAHs as an ecological risk for any of the study areas based on comparison with background 

data. 
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C.3.2.9.3 Bioa va ilability 

The general toxicological properties of PAHs are discussed in the SERA. Some are known to be 

carcinogens and mutagens, and may thus result in similar cellular abnormalities in mammalian species of 

terrestrial wildlife (DOE 1995). Little is known concerning their toxicity to plants. Except for certain 

organic chemicals with distinctively herbicidal properties (such as the phenoxyacetic acids), plants are not 

generally as sensitive as fauna. Certain PAHs may form cations in the soil solution and become adsorbed 

to the soil colloids and rendered not bioavailable. However, this tendency is not as pronounced as it is for 

most inorganic contaminants. 

C.3.2.10 Receptor Values 

Although most of Study Area A provides excellent habitat for a diversity of terrestrial receptors, the FlT 
is located at the edge of the Former Production Area and does not provide quality habitat. Removal 

Action No. 28 has eliminated the contaminated surface soil at the FTF and thus the potential for exposure 

of wildlife visiting that location in the future. 

No parts of Study Areas C or E provide suitable habitat for most species of terrestrial wildliie. As stated 

earlier, most of Study Area C is presently in an excavated condition and will ultimately support the 

OSDF. Once filled, the OSDF will be grassed and fenced, excluding terrestrial ecological receptors. 

Study Area E supports mowed grass of little value to terrestrial wildlife, although individuals may on 

occasion travel rapidly across it. The active flyash pile supports no vegetation and will not attract any 

wildlife. 

. .  C.3.2.10.1 Localizat ion 

I Various figures in Addendum A illustrate the extent of PAH soil concentrations at the FEW. In Study 

Area A, soil samples exceeding the respective BTV for any of the PAHs were obtained only from the FTF 

immediately north of the Former Production Area. Concentrations of the subject PAHs in each of the soil 

samples taken from other parts of Study Area A did not exceed the Corresponding BTV. The closest 

result from soil samples taken elsewhere in Study Area A was a nondetect' value of 0.47 mgkg, well 

below the corresponding BTV of 1 .O mgkg (Table C-7). The density of sampling around the 'FTF was 
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sufficiently high to clearly suggest that the PAH exmedances are limited to within the well defined 

boundaries of that facility (Addendum A). 

PAH exceedances in Study Area C tend to be localized around the Sewage Treatment Plant 

(Addendum A). However, examination of the spatial extent of the exceedances is not necessary, since all 

of Study Area C has been or will be excavated since completion of the SERA to begin construction of the 

OSDF. 

In Study Area E, soil samples exceeding corresponding BTVs were obtained only from the Southern 

Waste Units, which will be removed as part of remedial activities. Concentrations of the subject PAHs'in 

the soil samples taken from other parts of Study Area E did not exceed the corresponding BTV. The 

closest result from soil samples taken elsewhere in Study Area E was a nondetect value of 0.42 mgkg, 

well below the corresponding BTV of 1.0 mgkg [0.088 mgkg for dibenzo(a,h)anthracene] (Table C-11). a 
C.3.2.10.2 Exten t of Excava tiQB 

All SERA PAH exceedances either have already or will be enveloped within the FRL-driven soil 

excavation footprint. PAHs are not found in perimeter areas. The fact that some PAHs have already 

been addressed through removal actions is reflected in the updated representative concentrations shown on 

Table C-6. The remnant data set does not show any PAH exceedances within Study Areas A, C, or E. 

C.3.2.10.3 Summary an d Recommen datiON 

Based on the information provided above, it is recommended that PAHs be eliminated as soil COECs. 

Updated concentrations and the localization of contamination illustrate that PAHs have already or will be 

addressed through existing excavation plans. 

C.3.3 Res ults and Discussion of Surf ace Water and Sedime nt Evaluation 

Since soil excavation is the primary means of addressing surface water and sediment ecological concerns, 

this evaluation focused on modeling based on remnant soil concentrations. In general, there is much more 

information available with respect to BTVs for surface water and sediment than for soil. The BTVs used 
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in the SERA were usually chronic ambient water quality standards. These values are considered 

appropriate for a sitewide screen of protectiveness to ecological receptors. 

Table C-13 summarizes the results of the SERA for surface water, sediment and drinking water. The 

SERA evaluated drinking water from several sources on and off FEMP property to terrestrial receptors. 

This evaluation considers both aquatic and t e ~ e ~ h i a l  receptors by screening against the lower of the two 

BTV concentrations. As Table C-13 shows, many of the water and sediment COECS have FRLs at a 

lower concentration than the corresponding BTV. Also, several COECs were reported only in the Great 

Miami River.’ Because of the reasons summanzed ‘ above, and because of the fact that remedial activities 

will remove most sources of contamination at the FEMP, surface water and sediment modeling efforts 

were based on remnant soil data rather than existing conditions. 

Surface water and sediment modeling was conducted for COECs using remnant concentrations in several 

source blocks across the FEMP. The surface water modeling results for each drainage basin modeled are 

listed in Table C-14. Sediment results are presented in Table C-15. These results illustrate that the only 

calculated post-excavation exceedance is manganese. This finding appears to be an artifact of the way 

data gaps were handled in this modeling exercise. When a representative remnant concentration was not 

available for a given sub-basin, the FS background concentration was used. In the case of manganese, 

this value was 1,400 mg/kg. (Table C-16). This background value was high enough to dominate the 

modeling results. 

For sediments, the manganese background concentration exceeds the BTV. No single SERA BTV was 

established for silver, so a BTV was derived from the Oak Ridge National Laboratory screening 

benchmark for ecological risk assessment database (1996b). Silver ex& this BTV slightly, but the 

The Great Miami River flows through several urban areas before joining the Ohio river. It receives both point 
and nonpoint discharges from a variety of sources like industries, municipalities, and agricultural areas. Data 
characterizing this river was limited, particularly in the upstream direction. The results with respect to the Great 
Miami River are suspect. 

4 

5 

6 

7 

a 

9 

10 

11 

12 

15 

16 

17 

la 

19 

20 

21 

22 

23 

24 

FER\OUS\SEP\APPCUuly IO. 1997 4:48 pm C-44 



FEMP-OSSEP D m  
July 14, 1997 

conservative nature of the modeling suggests that silver will not be an ecological concern in restored 

aquatic habitats. 2 
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c.4 y N C E R T A I m  

Areas of uncertainty are associated with any risk assessment. In general, for a screening exercise such as 

this, conservative decisions are made during the evaluation process. Several key aspects of the COEC 
evaluation that contribute to uncertainty are described below. 

One key uncertainty associated with the evaluation is the use of the BTVs for assessing potential 

ecological risk. The BTVs are screening values that are derived from literature based sources and are not 

risk based cleanup levels. It should be emphasized that the intent of these values is to identify potential 

ecological risks that require additional evaluation. In essence, they have been used for that purpose as 

demonstrated in this evaluation. Four constituents out of the potential COEC list are likely to have 

remnant concentrations above the BTVs. Therefore, the conservative nature of the BTVs strengthens the 

case for negligible ecological risk after remediation. 
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Another uncertainty associated with the evaluation is the use of existing data from the SED to evaluate 

pre-remedial and remnant soil concentrations. The only reason thii is identified as an uncertainty is that it 

may result in areas of the site being over- or under-represented. Generally, samples were concentrated in 

areas where there was suspected contamination. Therefore, the number of samples taken in the 

production area is far greater than the number taken in the areas west of Paddys Run, for example. While 

this does introduce some uncertainty, it appears insignificant because the areas that were not sampled 

extensively should be relatively clean. Likewise, the areas of the site that are the more contaminated have 

significant amounts of data. 

The final area of uncertainty that should be discussed is the use of the uranium footprint to identify The 

remnant data set. The reason that this introduces uncertainty is that it does not reflect all remediation that 

will take place. There will be areas that are remediated outside of the uranium footprint to meet other 

FRLs (e.g., lead). Although the initial remnant data set identified everything outside the uranium 

footprint, additional excavations for other FRLs were taken into consideration as part of the evaluation. 

Therefore, the screening process does accurately reflect all remediation that will occur no matter what the 

FRL is. Related to this, the evaluation does not consider the final grading that will occur in order to 

prepare the site for restoration. In other words, it identifies remnant concentrations based on the 
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“moonscape” that will remain after excavation. While this does introduce uncertainty, it is conservative 1 

because the evaluation does not a s m e  that any remnant concentration will be removed or addressed as 

part of the final grading activities. 
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The results of the postexcavation COEC evaluation concluded that only three soil COECs are l iely to be 

present in sufficient amounts in postexcavation soils (i.e., antimony, cadmium and silver). In two of the 

cases (cadmium and silver), the remnant sample concentrations are just slightly above the BTV. In the 

case of antimony, the remnant sample concentrations are all approximately twice the BTV of 10 mgkg. 

Furthermore, the above-BTV remnant sample concentrations of these three soil COECs are liniited to the 

Solid Waste Landfill, Active Flyash Pile, Sewage Treatment Plant, K-65 Silos and the Production Area 

within the vicinity of the Boiler Plant and Building 12. The area in the vicinity of the Active Flyash Pile 

also shows sample concentrations of molybdenum in the remnant data set. From the results of this 

evaluation it appears that soil remediation to meet FRLs will address above-BTV concentrations of 

COECs in all cases, except for three parameters which are located in six isolated areas, as well as 

molybdenum around the Active Flyash Pile. The sample locations for remnant detections of these three 

COECs are shown in Figures C-5, C-6, and C-8. It should be noted that not all of the locations indicated 

on these figures represent an actual remnant detection, since the remnant data set was conservatively 

estimated using the uranium footprint of excavation. Many of these sample locations, such as around the 

Waste Storage Area, will be excavated during remedial activities. 

No postexcavation surface water or sediment concentrations are expected to be an ecological concern. 

Routine sampling by the IEMP will monitor surface water and sediment to verify that this is true. Any 

concerns will be addressed through IEMP protocols. 

Based on the postexcavation evaluation, DOE-FEMP is recommending that soil remediation be planned 

and implemented to meet only the FRLs as established in the OU5 ROD. The results of this evaluation do 

not warrant that soil excavation be driven by BTVs or that new ecological cleanup levels be established at 

the FEMP. The results of the COEC evaluation further support that cemfication sampling for all 

excavation areas be driven by FRLs and not BTVs. However, the three COECs retained as a result of the 

evaluation will be added to the sampling parameters for each of the certification units in which the 

remnant data identified a potential exceedance. Molybdenum will also be sampled for around the Active 

Flyash Pile. 
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The certification data for all areas of the site, once collected, will be compared with the BTVs to identify 

any actual exceedances in the field. The existence of a post-excavation, above-BTV soil concentration 

could trigger further evaluation by the NRTs and be factored into the natural resource restoration planning 

process as appropriate. However, certification of an area as clean will not be dependent on whether all 

BTVs are met. 

In addition, there also appears to be no reason why above-BTV concentrations should affect the 

implementation of the NRRP once soil remediation is complete. The restoration plans as outlined in the 

NRRP will not be jeopardized by isolated, above-BTV concentrations in remediated areas of the site. 

Steps can be taken as part of restoration (e.g., bacWing, installing liners) to minimize the exposure of 

ecological receptors to above-BTV concentration, if determined appropriate by the NRTs. 

In summary, it is DOE's position that there is a limited potential for postexcavation exceedances of 

BTVs. In other words, remediation to meet FRLs at the FEMP will essentially address areas of potential 

ecological risk at the site. Therefore, DOE is recommending that sampling be conducted for the four 

COECs concurrently using certification sampling in the appropriate certification units. DOE is further 

recommending that the NRTs move forward with restoration planning at the FEMP in an effort to resolve 

DOE'S liability for natural resource injury. The NRRP will contain provisions for dealing with 

unanticipated future and residual impacts. Therefore, upon approval of the N W ,  a mechanism will be 

in place to deal with above BTV concentrations should they occur post-excavation. No additional action is 
recommended for evaluating COECs and/or BTVs except for those outlined in this recommendation. 
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TABLE C-2 

SOIL COECS WITH FRLS LESS THAN BTVS 

COEC FRL 
aroclor-1254 
radium-228 
thorium-232 
armlor- 1260 
uranium, total 
uranium-238 (carcinogen) 
radium-226 

technetium-99 
arsenic 
beryllium 
cesium-137 
lead-2 10 
dieldrin 

thori~m-228 

thorium-230 
plutonium-238 
tetrachloroethene 
trichloroethene 
neptunium-237 
strontium-90 
octachlorodibenzo-pdiodioxin 
carbazole 
4-methyl-2-pentanone 
bromodichloromethane 
carbon disulfide 
chlordane (alpha) 
chlordane (gamma) 
chlorobenzene 
chloroform 
di-n-octyl phthalate 
methylene chloride 
plutonium-239/240 

0.13 mgkg 
1.8 pCi/g 
1.5 pCi/g 

0.13 mgkg 

262 pCi/g 
1.7 pCi/g 
1.7 pCi/g 
30 pCi/g 
12 mgkg 
1.5 mgkg 
1.4 pCi/g 
38 pCi/g 

0.015 mgkg 
280 pCi/g 
78 pCi/g 

3.6 mgkg 

3.2 pCi/g 
14 pCi/g 

0.0088 mgkg 
12 mgkg 

2500 mgkg 
4 mgkg 

5000 mgkg 
0.19 mgkg 

82 m a g  

25 mgkg 

340 mgkg 
45 mgkg 

1100 mgkg 
37 mgkg 
77 pci/g 

BTV (mgkg) Failed SERA Screen? 

1 
340000 
240000 

1 
230 Yes 

12000 
670 

1400000 
93000 

30 
56 

12000 

0.04 
21oooo 
3800000 

25 
58 

2800 
4 
32 

3900 
10 

7800 
0.49 
0.49 
1600 
100 
1600 
85 

4100000 - 



92 5 

TABLE C-3 

SOIL COECS EVALUATED 

COEC soil soil FS Detection FS Lowest Soil 
all v- 

1. ldichloroethene 
1 , 1 , 1 -trichloroethane 
1.1 .2-mchloroethane 
1,2dichloroethane 
2-butanone 
2-methylnaphthalene 
3.3'dichlorobemidine 
4-methyluhenol 
4-nitroaniline 
4.4'-DDE 
4,4'-DDT 
acenauthene 
acenauhthy lene 
acetone 
aluminum 
antimony 
barium 
benzene 
benzoic acid 
benzo(a)anthracene 
benzo(a)pvrene 
benzo(b) fluoranthene 
benzo(n, h, i)perylene 
benzo(k) fluoranthene 
bis(2chloroisopropyl)ether 
bisQ-ethy lhexy1)phthalate 
boron 
bromoform 
bromomethane 
butylbenzyl phthalate 
cadmium 
carbon tetrachloride 
chromium (chromium vi) 
chrysene 
cobalt 
~DDer 
cyanide 
dibenZOfuran 
dibenzo(a. hbthracene 
diethyl phthalate * 
di-n-butyl phthalate 
endrine kewone 
ethylbenzene 
fluoranthene 
fluorene 
fluoride 

0.41 

4.3 
0.16 

- 

0.55 
250 
150 

- 
- 

43000 

96 
68000 
850 

20 
2 

20 

200 
420 
820 
7400 
31 

8200 

82 
2.1 
300 
2000 
740 

2 2 m  
1 2 m  

2 

- 

- 

- 

- 

5 100 

78000 

0.001 M 
7000 0.001 M <0.3 (1) 

0.001 M <0.3 (1) 
0.001 M 870 (2) 

47000 M 
M 

0.2 M 
M 

0.9 M 
0.1 M <0.1 (1) 
0.1 M <0.1 (1) 

4700 - M 0.1 (1) 
na <0.1 (1) 

8000 0.007 

500 

3 loo00 
1 
1 
1 
1 
1 

1.3 
0.001 

0.0007 
0.0007 
0.0007 
0.0007 
0.0007 
0.22 

1 20 
M 
M 
M 
M 
M 
M 
M 
M 

208 (4) 
0.1 (1) 

0.1 (1) 
0.1 (1) 
0.1 (1) 
0.1 (1) 

- 
70 0.22 M 

7000 M 

0.001 na 
0.001 M 

1600 M 

- 

- 
5 0.1 0.91 2.5 (3) 

250 (0.05) 
1 0.002 M 0.1 (1) 

50 0.3 16 20 (5) 
100 0.5 50 
50 

0.088 

63000 
23 

10 
3100 

0.0005 

- 

0.01 

- 
0.7 

M - 
M 0.1 (1) 
M 100 (5) 
M 200 (5)  

M 0.1 (1) 
M 0.1 (1) 
M 0.1 (1) 
M 1 (3) 

M 
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TABLE C-3 (Continued) 

0 SOIL COECS EVALUAmD 

FS Detection FS Lowest Soil 
FRI. BTV 

COEC soil soil 
all v- BTV 6-e) 

heDtachlordibemfuram 
heptachlorodibenzo-pdioxins 
indene( 1,2.3-cd)pyrene 
lead 
manganese 
mercury 
molybdenum 
naphthalene 
nickel 
n-nitrosdiphenylamine 
n-nitrosodi-n-propy lamine 
octachlorodibenzofuran 
pentachlorophenol 
phenanthrene 
phenol 
pyrene 
selenium 
silver 
thallium 
toluene 
tributyl phosphate 
vanadium 
vinyl chloride 
xylenes, total 
zinc 

0.00088 
0.00088 

20 
400 
4600 
7.5 

2900 

15OOO 
51 
0.2 

0.0088 
2.3 

5400 
29000 

91 
1OOOOO 

250 
5100 
0.13 

92oooo 
1 2 m  

- 
- 
1 

200 
1500 
5 
10 

3100 
100 

5 
1 
10 
3 
10 
6.3 

150 

160000 
500 

0.000006 M 
0.000006 M 

M 

0.2 M 20 (6) 
0.2 M - 

O.ooOo13 M 
M 

0.001 M 0.1 (1) 
M 0.1 (1) 

0.001 M 0.1 (1) 
0.04 M - 

0.001 M 0.3 (1) 
0.001 

Shaded cells indicate an existing and/or lowest BTV value that is lower than background and/or detection limits. 
na = not analyzed 
nd = not detected 

Lowest Soil BTV Sources: 
1. U.S. €PA Region 111 Flora and Fauna 
2. U.S. EPA Region 111 Fauna 
3. U.S. EPA Region 111 Flora 
4. Oak Ridge National Laboratory Wildlife 
5 .  Oak Ridge National Laboratory Flora 
6. Oak Ridge National Laboratory Soil and Litter 
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TABLE C-8 

AREA B SUMMARY STATISTICS 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Samples 
Hits 
Min Hit 
Max Hit 
Min Result 
Max Result 

Distribution 
UCL o\r) 
UCL (L) 
UCL (M) 

Aluminum Manganese Molybdenum 
1 18500 - 1480 J 12.4 - 

13300 J 
12700 - 
12300 - 
11500 J 
10400 - 
9670 - 
9350 - 
8790 - 
6580 - 

5850 NV 
1300 J 

12' 
12 

1300 J 
18500 - 
1300 J 
18500 - 

Normal 
1246 1 

1470 - 
1170- 
1110- 
838 J 
648 - 
641 J 

441 J 
430 J 

621.23 NV 

10 
10 

430 J 
1480 J 
430 J 
1480 J 

Lognormal 

1248 

11.3 - 
7.2 - 

6.6 NV 
4.7 u 
4.6 U 
4.4 u 
4.3 u 
4.0 U 
3.6 U 
1.1 J 

0.31 UJ 

12 
5 

1.1 J 
12.4 - 

0.031 UJ 
12.4 - 

Undetermined 

7.2 - 
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TABLE C-10 

AREA D SUMMARY STATISTICS 

Antimony Lead 
1 10.6 J 2180 - 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
I5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Samples 
Hits 
Min Hit 
Max Hit 
Min Result 
Max Result 

Distribution 
UCL W) 
UCL (L) 
UCL (M) 

7.6 UJ 
7.4 u 

7.3992 NV 
4.1 J , 
3.8 J 
2.8 J 

2.6 UJ 
2.5 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.3 UJ 

13 
5 

2.8 J 
10.6 J 
2.3 UJ 
10.6 J 

Undetermined 

7.4 u. 

2160 - 
2020 - 
1150- 
693 J 
541 J 
216 J 
205 J 
142 J 
117 J 
91.8 J 

52.1 J 

26.2 J 
22.5 - 
22.2 - 
20.8 - 
19.7 J 
19.2 J 

61.5 - 
32 - 

18 - 
17.8 - 
17.5 J 
14.6 - 
14.4 - 
13.7 - 

26 
26 
13.7 
2180 
13.7 

2180 

Lognormal 

998 
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TABLE C-12 

AREA G SUMMARY STATISTICS 

Antimony Cadmium Silver 
1 3.6 UJ 6.1 - 9.7 J 
2 3.5 u 4.7 - 8.4 J 
3 3.5 u 2.5 - 3.8 J 
4 3.4 u 1.3 - 2.4 U 
5 3.4 u 1.3 U 0.51 UJ 
6 3.3 u 1.2 u 0.5 U 
7 3.3 u 1.2 UJ 0.49 U 

9 2.7 UJ 1.2 u 0.48 U 
8 3.2 UJ 1.2 u 0.48 - 

10 1.8 J 1.2 u 0.47 - 
11 1.2 u 0.47 - 
12 1.2 u 0.46 UJ 
13 1.1 u 0.25 U 
14 0.22 u 0.06 U 
15 0.18 U 0.06 U 
16 0.14 U 0.05 U 
Samples . 10 16 16 
Hits 1 3 6 

Max Hit 1.8 J 6.1 - 9.7 J 
Min Result 1.8 J 0.14 U 0.05 U 
Max Result 3.6 UJ 6.1 - 9.7 J 
Distribution Undetermined Undetermined Undetermined 
UCL (N) 
UCL 6) 
UCL (MI 3.5 u 1.3 - 2.4 U 

Min Hit 1.8 J 1.3 - 0.47 - 



a TABLE (2-13 

SERA SURFACE WATER, SEDIMENT, AND DRINKING WATER ECOLOGICAL COCS BY AREA 

COC Representative Concentrations by Area (ugA) 
Surface Water COC FRL BTV Norther Southm Pilot PROn- PROff- GMR GMR GMR 

(ug/L) (ugL) nDD DDs Plant DD Prop. hop.  Upstrm Efflnt. PR 
aluminum M 87 M M M 145 -- -- 674 19,100, 

Wf) 
-- 228 

cadmium 9.8 3.5 M M M 5.00 -- -- 5.3(f) 18.0 
cyanide 12 12 M M M _- -- 16.8(f) 21.4 
lead 10 30 M M M 156 69.7 -- -- 44.2 

-- 561 manganese 1,500 98 M M M 28.6(f) -- __ 
mercury 0.2 0.2 M M M -- -- 0.700, -- -- 
silver 5 1.3 M M M 4.00(f) -- -- __ __  
ammonia M 1,000 M M M -_ -- 1,900 -- -_ 
bis(2-ethylhexyl)phthalate 8.4 8.4 M M M 40.0 22.0 -- __  160 
di-n-octyl phthalate 5 47.7 M M M 52.0 89.0 -- __  -_ 

_- _- -- barium 100,OOO 145 M M M 

-- 

0.200(f) 

Sediment COC FXL ER-L 
( m g k )  (mgkg) 

barium M 40 M M M 58.7 -- -- 130 89 
cadmium 71 5 M M M 5.50 -- 
cyanide M 0.10 M M na 0.490 - 
iron M 17,000 na M M __ - -- 19,800 -- 
lead M 35 M M M -_ -- 39.7 -- 
manganese 410 300 M M M 1,070 499 -- 729 667 
uranium M M M M M -- ll.O(a) -- 2.00(a) 3(a) 

- 171 zinc M 120 M M M 
phenanthrene 0.003 0.3 (b) M M M - -_ -- 0.0147 -- 

__ _- -- __  __ -- a -- 

-_ I __ 
Drinking Water COC FRL BTV 

(ug/L) (ug/L) 
aluminum M 87 232 __  14,400 145 -- -- 674 

beryllium 
cadmium 
lead 
mercury 

1.2 4 __  66.0 -_ _- 
9.8 5 6.30 -- . - 5.00 

-- _- 156 10 50 _- 
0.2 0.2 0.600 -- -- - 

uranium 530 890 930, __ 2,890, -_ 

1.2-dichloroethylene M 55 _- -- 67.0 -_ 
bis(2ethylhexyl)phthalate 8.4 18 -- 

trichloroethylene M 5 _ _  __  18.0 -- 

2,360(f) 

__ -_ 40.0 
di-n-octyl phthalate 5 47.7 -- -- -_ 52.0 

gwf) 

f filtered sample 
a retained as a COC, even though no medium-specific BTV was identified 
b AWQC, ug/l 
-- = representative concentration less than corresponding BTV(s) 
na = not analyzedhot applicable 
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Develop preli Jnary COEC list 
by combining SERA COECs 

and OU5 FRL COCs 

Evaluate the COEC based on 
existing maximum sitewide 

concentration 
L 

. concentration 

YES 

I- Evaluate the COEC based on 
the remnant data set 

NO 

.- 
Delete the COEC from future I evaluation > tV0 concentrations 

indicate a potential 

1 
YES 

concern? v 
Comrnit to additional sampling 

within affected certification 
units for the COEC 

1"" Address any remaining 

FIGURE C-2 SOURCE AREA SOIL EVALUATION BASED ON SITEWIDE DATA REVIEW a 
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Develop SERA soil 
COEC list from SERA 
findings by study area 

Receptor values 

w 
Conduct qualitative evaluation 

of SERA findings by - 
I considering the follovhg I 
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* Extent of excavation - 

4 Sitewide data review - 

t Updated representative 
concentrations 

SERA soil COECs by area based 
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within affected certification units I 
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I Address any remaining concerns I through revision of the NRRP 

FIGURE C-3 PERIMETER AREA SOIL EVALUATION OF SERA OU5 RI FINDINGS 
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FEMP-OSSEP DRAFI' 

July 14, 1997 

COMPARISON OF REPRESENTATIVE CONCENTRATION DATA 

FROM THE SERA AND NRRP 

This addendum provides a point by point comparison of the data sets used to select COECs in the 

SERA and in Appendix C of this document. The information is presented in Tables C.A-1 through 

C.A-32, And Figures C.A-1 through C.A-7 depict the locations where the surface soil samples were 

taken. The tables are organized alphabetically by SERA COC in each study area. 

SERA Data Set 

Some assumptions had to be made to perform this analysis. The SERA report did not list all the sample 

locations included in its investigation. Information about the total number of samples and the 

percentage of detections in each SERA study area were used to deduce which samples were originally 

assigned to each area. For Study Areas A through D, the reconstruction appears fairly complete. 

However, for Study Areas E and G, sample points for the SERA representative concentrations could 

not be determined. Based on the total number of samples used in the SERA, it appears that data from 

samples taken within source areas were included in its analyses.' 

Revised SERA Data Set 

The revised analysis presented in this report is based on an updated data set. All available surface soil 

(0-6 inches deep) data were obtained for each SERA COEC within each study area, excluding all 

source areas (Southern Waste Units, Sewage Treatment Plant, etc.). Data from locations that were 

previously remediated were removed from the data set and replaced with verification sample 

concentrations. Also, post-RI data were used if available and are noted in each table. 

' The undocumented use of source area data in the SERA was confirmed during a review of SERA representative 
concentrations. It appears samples taken within the Inactive Flyash Pile and the Sewage Treatment Plant (STP) boundaries were 
used to develop the representative concentrations for several COECs. 

8 
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11 
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FEMP-OSSEP DRAFT 

Representative Concentrations 1 

Once the individual data points had been compiled, representative concentrations were calculated for 

seven separate study areas. The statistical procedures used to for determine these representative 

results of this data compilation and statistical analysis. 

2 

3 

concentrations are described in Sections C.2 and C.3. The remainder of this addendum presents the 4 

5 

6 
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TABLE C.A-1 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA A - CADMIUM 

Sample Location Concentration Usedinthe Usedinthe ’ Comments 
( m g W  SERA? Update? 

1508 
1508 
1668 
1669 
1670 
1671 
1672 
1673 
1679 
1729 
1730 
1732 
1734 
1735 
2728 

5003 18/SS-01 
5003 18/SS-02 
5003 186s-16 
5003 18/SS-17 
5003 18/SS-18 
500318/SS-19 
500318/SS-20 
5003 18/SS-21 
500318/SS-22 

11367 
044703-034 
044703-035 
044703436 
044703-038 
044703-039 
044703-040 
044703-042 
044703-044 
044703-045 

Representative Conc. 

1.20 
1.10 
4.60 
4.10 
5.20 
5.40 
7.80 
5.90 
1.70 
0.53 
0.51 
0.49 
0.51 
0.54 
0.51 
1.60 
1.40 
1 :90 
1.40 
1.30 
1.40 
1.30 
1.30 
1.30 
0.14 
0.46 
0,46 
0.48 
0.48 
0.48 
0.47 
0.48 
0.49 
0.54 

uj 

j 
j 
j 
j 
j 
j 

U 

U 
U 
U 

U 
U 

U 

U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

j =estimated value 

Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 

Sample collected July, 1994 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 



TABLE C.A-2 

FOR SURFACE SOIL IN STUDY AREA A - MOLYBDENUM DETERMINATION OF SERA AND UF+DATED REPRESENTA'llVE CONCENTRATIONS 

Sample Location Concentration Used in the Used in the comments 
(mgkg) SERA? Update? 

1668 2.50 no Removed by R.A. No. 28 in 1994 
1669 
1670 
1671 
1672 
1673 
1679 
1729 
1730 
1732 
1734 
1735 
2728 

5003 18/SS-O1 
5003 18/SS-O2 
500318/SS-16 
5003 186s- 17 
500318/SS-18 
500318/SS-19 
5003 18/SS-20 
5003 18/SS-2 1 
5003 18/SS-22 

11367 
1736 

Representative Conc. 

2.30 
2.20 
2.40 
3.10 
2.40 
11.70 
6.90 
8.80 
8.90 
10.80 
13.30 
2.60 
4.20 
4.70 
4.70 
4.80 
4.60 
4.20 
4.50 
4.30 
4.50 
1.1 

7.20 

Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 

Sample collected July, 1994 

SERA cited 10 of 24 detections (42%) 
Inferred: located outside of Area A, but 



92 5 

TABLE C.A-3 

FOR SURFACE SOIL IN STUDY AREA A - ZINC DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

Sample Location Concentration Usedinthe Usedinthe Comments 
( m g W  SERA? Update? . 

1508 
1668 
1669 
1670 
1671 
1672 
1673 
1679 
1729 
1730 
1732 
1734 
1735 
2728 

5003 18/SS-0 1 
5003 18/SS-02 
5003 18/SS-16 
500318/SS-17 
500318/SS-18 
5003 1 8/SS- 19 
500318/SS-20 
500318/SS-21 
5003 18/SS-22 

1736 
11367 

044703-034 
044703-035 
044703436 
044703-038 
044703-039 
044703-040 
044703-042 
044703-044 
044703-045 

Representative Conc. 

72.7 
84.1 
81.9 
173.0 
707.0 
2150.0 
351 .O 
47.4 
28.5 
54.2 
37.1 
40.8 

38.4 
62.1 
80.4 
137.0 
76.8 
66.7 
39.8 
51.6 
52.7 
62.5 
30.7 
47.7 
48.6 
51.6 
59.1 
64.2 
65.6 
53.3 
65.9 
65.4 
76.2 

61.8- 

Inferred: SERA indicated 24 detections 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 

Inferred: SERA indicated 24 detections 
Sample collected July, 1994 

R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 
R.A. No. 28 verification samples 



a TABLE C.A-4 
DETERMINATION OF SERA AND UPDATED REPRESENTATTVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA A - BENZO(A)ANTHRACENE 

Sample Location Concentration Used in the Used in the Comments 
(mgfl<g) SERA? Update? 

1508 
1668 
1669 
1670 
1671 
1672 
1673 
1679 
1729 
1730 
1732 
1734 
1735 
2728 

5003 18/SS-16 
5003 18/SS- 17 
500318/SS-18 
500318/SS-19 
5003 18/SS-20 
5003 18/SS-2 1 
5003 18/SS-22 
044703-040 
044703-042 

Representative Conc. 

1.700 
0.160 
3.900 
0.370 
4.200 
2.700 
4.100 
0.430 
0.450 
0.430 
0.410 
0.430 
0.450 
0.430 
0.460 
0.470 
0.450 

0.048 
0.420 
0.440 
0.075 
0.400 

0.410 

U 

j 
U 
U 
U 

j 
U 

U 

U 
U 
U 

U 

U 
U 
U 

U 
U 
U 

j 
uj 

j 
U 

U 

no 
no 
no 
no 
no 
no 
no 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

0.450~ 

Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 

R.A. No. 28 verification samples 
R.A. No. 28 verification samples 

. .  
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TABLE C.A-5 0 DETERMINATION OF SERA AND UPDATED REPRESENTATNE CONCENTRATIONS 
FOR SURFACE SOIL IN STUDY AREA A - BENZO(A)PYRENE 

Sample Location Concentration Used in the 
(mgkg) SERA? 

1508 1.700 U Yes 
1668 0.370 u . Yes 
1669 3.900 U Yes 
1670 0.370 U Yes 
1671 4.200 U Yes 
1672 1.600 j Yes 
1673 4.100 U Yes 
1679 0.430 U Yes 
1729 0.450 U Yes 
1730 0.430 U Yes 
1732 0.410 U Yes 
1734 0.430 U Yes 
1735 0.450 U Yes 
2728 0.430 U Yes 

500318/SS-16 0.460 U Yes 
500318/SS-17 0.470 U Yes 
5003 18/SS-18 0.450 U 

500318/SS-22 0.440 U Yes 
044703-040 0.077 j no 
044703-042 0.400 U no 

Representative Conc. 1.60 

Used in the Comments 
Update? 

no Estimated use in SERA 
no 
no 
no 
no 
no 
n0 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

0.45011 

Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 

R.A. No. 28 verification samples 
R.A. No. 28 verification samples 



. .  ., . . .. . .. . - _ .  

TABLE C.A4 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA A - BENU)(B)FLUORANTHENE 

Sample Location 

1508 
1668 
1669 
1670 
1671 
1672 
1673 
1679 
1729 
1730 
1732 
1734 
1735 
2728 

5003 18/SS- 16 
500318/SS-17 
5003 18/SS-18 
5003 18/SS-19 
500318/SS-20 
500318/SS-21 
500318/SS-22 
044703-040 
044703-042 

Representative Conc. 

Concentration 
(mnkg) 

1.700 
0.370 
3.900 
0.370 
4.200 
7.700 
4.100 
0.430 
0.450 
0.430 
0.410 
0.430 
0.450 
0.430 
0.460 
0.470 
0.450 
0.410 
0.056 
0.420 
0.440 
0.120 
0.400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

j 
uj 

j 
U 

U 

Used in the Comments 
Update? 

no estimated use in SERA 
no 
no 
no 
no 
no 
no 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

0.45011 

Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 
Removed by R.A. No. 28 in 1994 

R.A. No. 28 verification samples 
R.A. No. 28 verification samples 



TABLE C.A-7 0 DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 
FOR SURFACE SOIL IN STUDY AREA A - CHRYSENE 

~~ 

Sample Location Concentration Used in the Used in the Comments 
( m n W  SERA? Update? 

1508 no estimated use in SERA 
1668 no Removed by R.A. No. 28 in 1994 
1669 no Removed by R.A. No. 28 in 1994 
1670 no Removed by R.A. No. 28 in 1994 
1671 no Removed by R.A. No. 28 in 1994 
1672 no Removed by R.A. No. 28 in 1994 
1673 no Removed by R.A. No. 28 in 1994 
1679 0.430 U Yes 
1729 0.450 U Yes 
1730 0.430 U Yes 
1732 0.410 U Yes 
1734 0.430 U Yes 
1735 0.450 U Yes 
2728 0.430 U Yes 

5003 18/SS-16 0.460 U Yes 
5003 WSS-17 0.470 U Yes 
500318/SS-18 0.450 U Yes 

0.410 U Yes 
0.077 j Yes 
0.420 uj Yes 

5003 18/SS-22 0.440 U Yes 

a :::E::: 
500318/SS-21 

044703-040 0.082 j Yes R.A. No. 28 verification samples 
044703-042 0.400 U Yes R.A. No. 28 verification samples 

Representative Conc. 2.10 0.450~ 



TABLE C.A-8 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA B - ALUMINUM 

Sample Location Concentration Usedinthe Usedinthe Comments 
(mg/kR) SERA? Update? 

1736 6580 Yes Yes 
1737 12700 Yes Yes 
1738 5850 nv Yes Yes 
273 1 10400 Yes Yes 

5003 18/SS-O3 11500 J Yes Yes 
5003 18/SS-04 8790 Yes Yes 
500318/SS-05 9670 Yes Yes 
5003 WSS-06 1300 J Yes Yes 
5003 18/SS-07 9350 Yes Yes 
5003 18/SS-08 12300 Yes Yes 

11378 13300 j no Yes Sample collected July, 1994 
11379 18500 no Yes Sample collected July, 1994 

Representative Conc. 10700 12461 
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TABLE C.A-9 0 DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 
FOR SURFACE SOIL IN STUDY AREA B - MANGANESE 

Sample Location Concentration Usedinthe Usedinthe Comments 
(mgflriz) SERA? Update? 

1736 648.0 Yes  Y e s  
1737 11 10.0 Yes Yes 
1738 591 .O Yes Yes 
273 1 1170.0 Yes Yes 

5003 18/SS-04 1480.0 j Yes Yes 
5003 18/SS-O5 430.0 j Yes Yes 

5003 18/SS-O7 641.0 j Yes Yes 
5003 18lSS-08 838.0 j Yes Y e s  

5003 18/SS-O3 1140.0 r no no Rejected data 

5003 18/SS-06 223 .O r no no Rejected data 

11378 1470.0 no Yes Sample collected July, 1994 
11379 441.0 j no Yes Sample collected July, 1994 

Representative Conc. 1530 1248 

TABLE C.A-10 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA B - MOLYBDENUM 

Sample Location Concentration Used in the Used in the Comments 
(mgkg) SERA? Update? 

1736 7.2 Yes Yes 
1737 12.4 Yes Yes 
1738 6.6 Yes Yes 
273 1 11.3 Yes Yes 

5003 18lSS-03 4.3 U Yes Yes 
5003 18/SS-04 4.4 U Yes Yes 
500318/SS-O5 4.7 U Yes Yes 
5003 18/SS-O6 3.6 U Yes Yes 
5003 18/SS-O7 4.0 U Yes Yes 
5003 18/SS-O8 4.6 U Yes Yes 

11378 1.1 j no Yes Sample collected July, 1994 
1 1379 0.31 uj. no Yes Sample collected July, 1994 

Representative Conc. 12.4 7.2 



TABLE C.A-11 
DETERMINATION OF SERA AND UPDATED REPRESENTAm CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA C - ALUMINUM 

Sample Location Concentration Usedinthe Usedinthe Comments 
SERA? Update? (mgflcg) 

1739 7280 Yes 
1740 
1741 
1742 

500318/SS48 
5003 18/SS49 

500318/SS-10 ' 

' 5003 18/SS-5 1 
5003 18/SS-53 
5003 18/SS-54 
5003 1 8/SS-55 

ASI-08 (103683) 
ASI-08 (103677) 
ASI-08 (103680) 

ASI-13 
ASI-19 

11376 (200128) 
11377 (200142) 

1 1377 (200074428) 
Representative Conc. 

7090 
7380 
6280 
9180 
10100 
11600 
8680 
7440 
7370 
7420 
15400 
lo900 
15400 
18100 
25700 
11500 
15600 
15100 

Yes 
Yes 
Yes 
Yes 
Yes 
Y =s 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
n0 

no 
Yes Sample collected July, 1994 
Yes Sample collected July, 1994 
Yes Sample collected July, 1994 

Located in the STP area 
Located in the STP area 

11812 



TABLE C.A-l2 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA C - ANTIMONY 
Sample Location Concentration Used in the Used in the Comments 

(mg/kg) SERA? Update? 
1739 
1740 
1741 
1742 

5003 18/SS-48 
5003 18/SS49 

500318/SS-10 

500318/SS-51 
5003 18/SS-53 
5003 18/SS-54 
5003 18/SS-55 

ASI-08 (103683) 
ASI-08 (103677) 
ASI-08 (103680) 

11376 (200128) 
11377 (200142) 

1 1377 (200074428) 
Representative Conc. 

ASI-19 

7.4 uj 
7.2 uj 
7.5 uj 

2.8 j 
2.9 j 
2.9 uj 

3.7 j 
2.5 uj 
3.5 uj 
15.2 uj 
19.3 uj 
21.5 j 
14.2 uj 

7.5 r 

2.7 uj . 

0.55 r 
0.53 r 
0.53 r 

Yes 
Yes 
Yes 
no Rejected data 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
no 
no Rejected data 
no Rejected data 
no Rejected data 

Located in the STP area 

15.2~ 



TABLE C.A-13 

FOR SURFACE SOIL IN STUDY AREA C - LEAD 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

Sample Location Concentration Usedinthe Usedinthe Comments 
( m g k )  SERA? Update? 

1739 
1 740 
1741 
1742 

5003 18/SS48 
5003 18/SS49 

500318/SS-10 

500318/SS-5 1 
5003 18/SS-53 
5003 18/SS-54 
5003 18/SS-55 

ASI-08 (103683) 
ASI-08 (103677) 
ASI-08 (103680) 

11376 (200128) 
11377 (200142) 

11377 (200074428) 
Representative Conc. 

ASI- 13 

13.3 
15.0 
18.3 
23.5 
24.7 
29.9 
32.0 
16.8 
27.4 
23.8 
19.2 
137.0 
87.7 
101 .o 
570.0 
22.8 
22.2 
23.4 

Located. in the STP area 
Sample collected July, 1994 
Sample collected July, 1994 

'. Sample collected July, 1994 
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TABLE C.A-14 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA C - MANGANESE 

Sample Location Concentration Usedinthe Usedinthe Comments 
(mgkg) SERA? Update? 

1739 506 Yes 
1740 
1741 
1742 

5003 181SS-48 
5003 18/SS-49 

5003 18/SS-10 

5003 18/SS-51 
5003 18/SS-53 
5003 18/SS-54 
5003 18/SS-55 

ASI-08 (103683) 

ASI-08 (103680) 

11376 (200128) 
11377 (200142) 

11377 (200074428) 
Representative Conc . 

ASI-08 (103677) 

ASI-13 

902 
369 
712 
1210 
2040 
420 
802 
709 

4400 
53 1 
1060 
369 
558 
913 
416 
510 
530 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Ye= 
Yes 
Yes 
Yes 
no 
Yes Sample collected July, 1994 
Yes Sample collected July, 1994 
Yes Sample collected July, 1994 
1284 

Located in the STP area 



TABLE C.A-15 

FOR SURFACE SOIL IN STUDY AREA C - BENZO(B)FLUORANTHENE 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

~~ 

1 740 
1741 
1742 

5003 18/SS-48 
5003 181SS-49 

500318/SS-10 

5003 18/SS-5 1 
5003 18/SS-53 
5003 18/SS-54 
5003 18/SS-55 

ASI-08 (103683) 
ASI-08 (103677) 

Representative Conc. 
ASI-19 

Sample Location Concentration Usedinthe Usedinthe Comments 
(mgfltg) SERA? Update? 
0.410 U Yes Yes 
0.420 
0.420 
0.390 
0.420 
0.450 
0.400 
0.440 
0.380 
0.420 
1.800 
0.110 
0.400 

U 
U 
U 
U 
U 
U 
U 

uj 

j 

U. 

U 

Unval. samples=O. 130 & 0.430 mgkg 

Located in the STP area 

TABLE C.A-16 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA C - BENZO(G,H,I)PERYLENE 

Sample Location Concentration Used in the Used in the Comments 
(mgn<g) SERA? Update? 

1 740 
1741 
1742 

5003 181SS-48 
5003 18/SS49 

5003 18/SS-10 ' 

5003 18/SS-5 1 
5003 18/SS-53 
5003 18/SS-54 
5003 18/SS-55 

ASI-08 (103683) 
ASI-08 (103677) 
ASI-08 (103680) 

Representative Conc . 
ASI- 19 

0.410 U yes 
0.420 U 
0.420 U 
0.390 U 
0.420 U 
0.450 U '  
0.400 U 
0.440 U 
0.380 uj 
0.420 U 
1.100 
0.560 U 
0.460 U 
0.400 U 



TABLE C.A-17 

FOR SURFACE SOIL IN STUDY AREA C - INDENO(1,2,3-CD)PYRENE 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

____ ~~ 

Sample Location Concentration Usedinthe Usedinthe Comments 
SERA? Update? (mgncg) 

1740 0.410 U Yes Yes 
1741 0.420 U Yes Yes 
1742 0.420 U Yes Yes 

500318/SS-10 0.390 U Yes Yes 
5003 181SS-48 0.420 U Yes Yes 
5003 18/SS-49 0.450 U Yes Yes 
5003 18/SS-5 1 0.400 U Yes Yes 
5003 18/SS-53 0.440 U Y e s  Yes 
5003 18/SS-54 0.380 uj Yes Yes 
5003 18/SS-55 0.420 U Yes Yes 

ASI-08 (103677) 0.560 U Yes Yes 
ASI-08 (103680) 0.460 U Yes Yes 

Representative Conc. 1 S O  0.46OU 

ASI-08 (103683) 1 SO0 Y= Yes Unval. samples=O.llO and 0.410 mgkg 

ASI-19 0.400 U Yes no Located in the STP area 

TABLE C.A-18 

FOR SURFACE SOIL IN STUDY AREA D - ANTIMONY 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

Sample Location Concentration Used in the Used in the Comments 
(mgflrg) SERA? Update? 

1070 7.6 uj Yes Yes 
1747 7.4 U Yes Yes 
1748 7 .3W nv no Yes 

trap box west (126500) 2.6 uj no Yes 
trap box west (126503) 2.8 j no Yes 

trap box east 2.4 uj no Yes 
trap box north 4.1 j no Yes 
trap box south 3.8 ' j no Yes 

trap building west 2.3 uj no Yes 
trap building south 2.4 uj no Yes 
trap building east 2.4 uj no Yes 
trap building north 2.5 uj no Yes 

Representative Conc. 10.6 7.4u 

2733 10.6 j Yes Yes Unvalidated results = 7.6 mg/kg 



TABLE C.A-19 

FOR SURFACE SOIL IN STUDY AREA D - LEAD 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

~~~ ~~ 

Sample Location Concernation Usedintbe Usedinthe Comments 
SERA? Update? (mglkg) 

1070 
1744 
1745 
1746 
1747 
1748 
2733 

trap box west (126500) 
trap box west (126503) 

trap box east 
trap box north 
trap box south 

trap building west 
trap building south 
trap building east 
trap building north 

1 1373 
11374 
11375 
TR-7T 
TR-9M 
TR-11J 
TR-12L 
TR- 12M 
TR-12N 
TR-OP 

Representative Conc. 

13.7 
18 

61.5 
17.8 
14.6 
14.4 
20.8 
216.0 
205.0 
142.0 
541.0 
693.0 
17.5 
117.0 
52.1 
91.8 
26.2 
19.2 
19.7 
32.0 

2020.0 
1150.0 
22.5 

2160.0 
2180.0 
22.2 

Sample collected July, 1994 
Sample collected July, 1994 
Sample collected July, 1994 



TABLE C.A-20 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA E - ALUMINUM 

Sample Location Concentration 
(mgm) 

5003 18lSS-43 8380 
5003 18/SS-44 8330 
500318/SS-45 11600 
5003 18/SS-46 6420 
5003 18/SS47 5610 

11372 15800 
Representative Conc. 

Used in the 
SERA? 

Used in the Comments 
UDdate? 

see note 
see note 

j see note 
see note 
see note 
see note 
16300 

Yes 
Yes 
Yes 
.yes 
Yes 
Yes Sample collected July, 1994 

142% 

TABLE C.A-21 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA E - ANTIMONY 

Sample Location Concentration Used inxhe Used in the Comments 
( m g k )  SERA? Update? 

5003 18/SS43 3.3 uj see note Yes 
5003 181SS-44 3.2 uj see note Yes 
5003 18/SS45 3.4 uj see note Yes 
5003 18lSS-46 3.5 uj see note Yes 
5003 18lSS-47 3.5 uj seenote Yes 

Representative Conc. 10.2 3.5u 

TABLE C.A-22 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA E - MOLYBDENUM 

Sample Location Concentration Used in the Used in the Comments 
(mg/kg) SERA? Update? 

5003 18/SS43 4.0 u see note Yes 
500318/SS44 3.9 u see note 
5003 181SS-45 4.1 u seenote Yes 
5003 18/SS-46 4.2 u see note 
5003 181SS-47 4.3 u seenote Yes 

Representative Conc. 10.2 3.5u 

Yes 

Yes 

11372 0.6 j seenote Yes Sample collected July, 1994 



DETERMIN 
TABLE C.A-23 

FOR SURFACE SOIL IN STUDY AREA E - BENZO(A)PYRENE 
'ATION OF SERA AND UPDATED REPRE!3ENTATIVE CONCENTRATIONS 

Sample Location Concentration 
(mg/kg) 

5003 18/SW3 0.400 U 
5003 18/SS-44 0.380 U 
5003 18/SS-45 0.400 U 
5003 18/SS46 0.410 U 

5003 18/SS-47 0.420 U 

Representative Conc. 

Used in the Used in the Comments 
SERA? Update? 
see note Yes 
see note Yes 

Yes see note 
Yes see note 

see note Yes 
1.15 0.42~ 

TABLE C.A-24 

FOR SURFACE SOIL IN STUDY AREA E - BENZO(B)F'LUORANTHENE 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

Sample Location Concentration Used in the Used in the Comments 
( m g W  . SERA? Update? 

5003 18/SS-43 0.400 u see note Yes 
5003 18/SS-44 0.380 u see note . Yes 
5003 18/SS45 0.400 u see note Yes 
5003 18/SS4 0.410 u see note Yes 
5003 18/SS-47 0.420 u see note Yes 

Representative Conc. 3.70 0.42~ 

TABLE C.A-25 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA E - BENZO(G,H,I)PERYLENE 

Sample Location Concentration Used in the Used in the Comments 
(mgflrg) SERA? Update? 

5003 18/SS43 0.400 u see note Yes 
5003 18/SS-44 0.380 u see note Yes 
5003 18/SS-45 0.400 u see note Yes 
5003 18/SS-46 0.410 u seenote Yes 
5003 18/SS-47 0.420 u see note Yes 

Representative Conc. 3.10 0.42~ 



TABLE C.A-26 0 DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 
FOR SURFACE SOIL IN STUDY AREA E - BENZO(K)FLUORANATHENE 

Sample Location Concentration Used in the Used in the Comments 
SERA? Update? (mgflrg) 

' 5003 18/SS-43 0.400 u see note Y e s  
5003 18/SS4 0.380 u seenote Yes 
5003 18/SS45 0.400 u see note Yes 
5003 181SS-46 0.410 u seenote Yes 
5003 18/SS-47 0.420 u see note Yes 

Representative Conc. 3.30 0 . 4 2 ~  

TABLE C.A-27 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA E - CHRYSENE 

Sample Location Concentration Used in the Used in the Comments 
(mgkg) SERA? Update? 

500318/SS43 0.400 u seenote Yes 
5003 18/SS4 0.380 u see note Yes 
50031 8lSS-45 0.400 u seenote Yes 
5003 181SS-46 0.410 u seenote Yes 
500318/SS-47 0.420 u seenote Yes 

Representative Conc. 3.20 0 . 4 2 ~  

TABLE C.A-28 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA E - DIBENZO(A,H)ANTHRACENE 

Sample Location Concentration Used in the Used in the Comments 
(mgkg) SERA? Update? 

5003 18/SS43 0.400 u seenote Yes 
5003 18/SS4 0.380 u seenote Yes 

5003 18/SS-46 0.410 u seenote Yes 
5003 1 8/SS-47 0.420 u see note Yes 

5003 18/SS45 0.400 u seenote . yes 

Representative Conc . 1.10 0 . 4 2 ~  



- .  
. . -  ..- 

.., 

TABLE C.A-29 

FOR SURFACE SOIL IN STUDY AREA E - INDENO(l92,3-CD)PYRENE 
DETERMINATION OF SERA AND UPDATED R E P R E S E N T A m  CONCENTRATIONS 

Sample Location Concentration Usedinthe Usedinthe Comments 
(mg/kg) SERA? Update? 

Yes 
Yes 
Yes 
Yes 

5003 18/SS-43 0.400 u see note 
5003 181SS-44 0.380 u seenote 
500318/SS-45 0.400 u see note 
500318/SS46 0.410 u see note 
5003 1 WSS-47 0.420 u see note Yes 

Representative Conc. 3.00 0 . 4 2 ~  

TABLE C.A-30 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA G - ANTIMONY 
~ ~ ~ ~ ~ ~ ~~~~~ 

Sample Location Concentration Used in the Used in the Comments 
(mg/kg) SERA? Update? 

500318/SS-33 2.7 uj see note Yes 
5003 18/SS-34 3.3 u seenote Yes 
5003 18/SS-35 3.3 u see note Yes 

SS-36 3.4 u see note 
5003181SS-38 3.4 u see note Yes 

ss-39 3.5 u see note Yes 
5003 18/SS40 3.5 u seenote Yes 
5003 18ES-4 1 3.2 uj seenote Yes 
5003 181SS-42 3.6 uj see note Yes 

AFP-SS44 1.8 j see note Yes 
Representative Conc . 29.5 3.5u 

Yes 



TABLE C.A-31 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

FOR SURFACE SOIL IN STUDY AREA G - CADMIUM 

Sample Location Concenuation Used in the Used in the Comments 
( m g W  SERA? Update? 

5003 186s-33 
5003 18/SS-34 
5003 18/SS-35 

SS-36 
5003 18/SS-38 

ss-39 
5003 18/SS40 
5003 18/SS41 
5003 18/SS42 

AFP-SS44 
WPA-23 
WPA-24 
WPA-25 

11369 
1 1370 
11371 

Representative Conc. 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1 .1  
1.3 
1.2 
6.1 
4.7 
2.5 
0.22 
0.18 . 

0.14 

uj 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 

see note 
see note 
see note 
see note 
see note 
see note 
see note 
see note 
see note 
see note 
see note ' 

see note 
see note 
see note 
see note 
see note 

5.80 

need to find location on map 
need to find location on map 
need to frnd location on map 
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TABLE C.A-32 

FOR SURFACE SOIL IN STUDY AREA G - SILVER 
DETERMINATION OF SERA AND UPDATED REPRESENTATIVE CONCENTRATIONS 

Sample Location Concentration Used in the Used in the Comments 
SERA? Update? (mg/kg) 

Yes 5003 18/SS-33 0.25 u see note 
500318/SS-34 
5003 1 WSS-35 

SS-36 
5003 1 8/SS-38 

ss-39 
5003 18/SS-40 
500318/SS-41 
5003 WSS-42 

AFP-SS-04 
WPA-23 
WPA-24 
WPA-25 

11369 
11370 
11371 

Representative Conc. 

0.47 
0.47 
0.48 
0.48 
0.49 
0.50 
0.46 
0.51 
2.40 
9.70 
8.40 
3.80 
0.05 
0.06 
0.06 

see note 
see note 

u see note 
see note 

u seenote 
u see note 
uj see note 
uj see note 
u seenote 
j see note 
j seenote 
j see note 
u see note 
u see note 
u see note 

10.3 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
2 . 4 ~  

need to find location on map 
need to find location on map 
need to find location on map 
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The Fernald Environmental Management Project (FEMP) is progressing into the Remedial Design 

phase of remediation, which will involve removal of saplings and mature trees as a result of 

construction and excavation activities. As a waste minimization practice, the intent is to recycle 

cleared trees by chipping and applying the chips as mulch cover for areas that have been excavated. It 

was therefore necessary to provide information on the contaminant uptake of these trees before they 

could be used as mulch. The purpose of this sitewide tree tissue sampling program was to provide data 

on site-specific contaminant concentrations in tree tissue to support a decision to use the tree tissue for 

mulch application. Tree tissue concentrations were compared to soil final remediation levels (FRLs) in 

the Operable Unit 5 Record of Decision (DOE 1996d) to ensure that areas of mulch application would 

not be recontaminated if tree tissue was free-released for use as mulch on-site. Soil FRLs were 

determined based on modeled reductions in risk to human receptors. 
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D. 1 SAMPLING METHODOLOGX 
Thirty-six (36) live, standing trees of various species at the FEMP were sampled and analyzed by an 

offsite laboratory for metals and radionuclides (Table D-1) according to the criteria set forth in the 

"Project Specific Plan for Tree Tissue Sampling" Project No. 50.03.44, November 5 ,  1996. Tree 

sampling locations were determined by comparing forested areas shown on aerial photographs of the 

site with anticipated areas of excavation. Forested areas likely to be felled during remediation were 

determined by cross-referencing aerial photographs with a surface soil database. This database 

contained information on areas where contaminant concentrations exceeded soil FRLs. Individual trees 

in these areas with a minimum diameter (diameter breast height or DBH) of 10 centimeters (cm) were 

selected to obtain sufficient sample (Figure D-1). Tables D-2 and D-3 list tree tissue sampling locations 

based upon geographic proximity. Sampling points 1E-7E are designated as East; Sampling points 8E- 
13E and 1W-6W are designated as North; and Sampling points 7W-21W are designated as South. 

Each tree to be sampled was identified in the field with reflective tape containing the sample number. 

Samples were numbered in relation to their position to the former North Access Road. Those samples 

located east of the North Access Road were sequentially designated with the project number and an "E" 
suffi, and those samples located west of the North Access Road were sequentially designated with the 

project number and a "W" suff i  (see Figure D-1). For each tree sample, additional data were 

recorded, such as tree type, diameter breast height, location, and general health condition. 

Sampling was conducted using a portable, l8-volt drill with 1-inch carbon steel drill bits. Tree tissue 

was collected approximately 4.5 feet from the base of the trunk and consisted of the outer bark to the 

inner pith of the tree. Polyethylene sheeting was positioned in an apron formation directly below the 

drilling location to collect wood tissue. Each individual wood tissue sample was transferred from a 

plastic apron into a 12-ounce, wide-mouth, glass sample jar. To obtain adequate mass for analysis, 

more than one hole was drilled in each tree. A duplicate tree tissue and d a t e  sample was collected 

for every 20 samples in accordance with the SCQ, by drilling an additional hole@) immediately 

adjacent to the location of the original sample location. Approximately 330 grams of tree tissue were 

required from each tree for analysis. Excess wood tissue sample was placed into a waste container. 
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Sampling equipment was decontaminated (Level II) prior to transport to the each sampling location, 

before re-use, and after sampling was complete to limit the introduction of contaminants from 

equipment to the sampled media. Decontamination was conducted in accordance with SCQ 

requirements in Appendix K, Section 11.2, of the SCQ. Equipment was dried with a lint-free wipe 

after final rinse. 

D . 1 . 1 SAMPLE ANALYSIS 

All tree samples were homogenized, and each aliquot was weighted and ashed prior to analysis. 

Table D-1 lists the laboratory methods used to analyze the tree samples. Analyses were conducted in 

accordance with analytical support level (ASL) B as outlined in the SCQ. Results were reported on a 

dry-weight basis (mgkg dry wt). 

D. 1.2 RESULTS AND DISCUSSIW 

To determine whether chipped tree tissue from excavated areas could be applied as mulch, the 

representative concentrations of tree tissue were calculated. Representative concentrations were 

calculated using the 95 percent upper confidence limit (UCL) on the arithmetic mean for primary 

constituents of concern (total uranium, radium-226 & 228, and thorium-228 & 232) and the 90 percent 

UCL on the arithmetic mean for secondary constituents of concern (all metals and cesium-137, 

strontium-90, and technetium-99). 

Soil FRLs for the FEMP were determined based on modeled reductions in risk to human receptors. 

Comparing tree tissue concentrations to soil FRLs ensured that areas would not be recontaminated if 

tree tissue was free-released for use as mulch on site. All area-specific tree tissue representative 

concentrations were at levels less than the established soil FRLs (Tables D-2 and D-3); therefore, felled 

trees encountered during site remediation will be chipped and used as mulch. 

An additional comparison was performed to identify potential impacts on ecological receptors from 

possible chemical exposures. Field observations indicate that the trees which exhibited tissue 

concentrations at or slightly above the benchmark toxicity value (BTV) for molybdenum were in good 

condition (no signs of disease or dying). 
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Some constituents of area-specific tree tissue slightly exceeded some soil BTVs, which are media 

concentrations considered protective of ecological receptors. The use of BTVs is a conservative 

screening process to indicate whether there is a potential risk to ecological receptors. BTVs are not 

in detail in Appendix C. 

1 

2 

3 

cleanup levels that must be achieved to ensure protection of ecological receptors. BTVs are discussed 4 

5 

Specific sampling locations exhibited tree tissue concentrations of selenium and molybdenum at or 

slightly above the BTV for these constituents. The representative tree tissue concentrations for 

selenium and molybdenum were influenced from one tree sampling point in each geographic area. The 

representative tree tissue concentrations for selenium range from 3.23 to 3.74 parts per million (ppm) 

compared to the selenium BTV of 3 ppm. The representative tree tissue concentrations for 

molybdenum range from 10.09 to 11.17 ppm compared to the molybdenum BTV of 10 ppm. The 

results of the tree tissue sampling program do not indicate an impact to the trees from molybdenum 

and/or selenium. Based on this information, there is no restriction for applying the tree tissue as 
mulch. 
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TABLE D-2 

REPORTED CONCENTRATIONS OF METALS IN WOOD 

n Concentra tion (mg/kn drv wt.1 soil FRL 
Analyte NorthArea EastArea SouthArea (mgkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 

59.9 
0.65 
0.135 
23.5 
0.28 
0.2 

5520 
1.527 
2.12 
61.55 
20.4 
0.568 
71 1 

82. 6b 
10.09 
0.069 
3.73 
2037 
3.48 
1.221 

20 
1.297 
0.871 
19.54 

27.5 
0.4 

0.108 
33.7 
0.149 
0.052 
26,289 
1.129 
1.31 
3.33 
39.5 
0.834 
505 

66.5 
11.15 
0.043 
4.94 
2929 
3.74 
0.76 
313 
0.81 
0.514 
9.28 

23.6 
0.797 
0.119 
17.7 
0.26 
0.064 
20,200 

1.02 
1.6 

4.07 
36.6 

0.892 
926 

26.3 
10.4 
0.143 
2.15 
2420 
3.22 

0.925 

229 
0.989 
0.664 
11.5 

a - 
96 
12 

68,000 
1.5 
82 
1 

300 
740 

220,000 
1 

400 
1 

4,600 
2900 
7.5' 

15,000 
1 

5,400 
29,000 

1 
91 

5,100 
120,000 

'Analytes do not have soil FRLS. 

areas a total of 17 time, and 14 of those analyses were performed by one laboratory 
between December 1991 and January 1992. Subsequent sampling and analysis 
programs in these areas do not confirm these results. 

Data on molybdenum should be used cautiously. It was detected in soil in these three 
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TABLE D-3 

REPORTED CONCENTRATIONS OF RADIONUCLIDES IN WOOD 
____ ~ 

M a n  ConcentratioaCilP dw WLX Soil FRL 
Analyte North Area East Area South Area (pCi/g) 

Thorium 228 0.138 0.053 0.068 1.7 
Thorium 230 0.104 0.049 0.05 280 
Thorium 232 0.035 0.021 0.031 1.5 
Radium 226 0.215 0.159 0.966 1.7 
Radium 228 0.337 0.261 0.287 1.8 
Cesium 137 0.082 0.062 0.064 1.4 

Strontium 90 0.313 0.185 0 14 
Technetium 99 4.463 5.458 4.379 29.1 
Total Uranium 0.048 0.058 0.108 55 

a Preliminary data. Validation pending. 
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INTRODUCTION - 
The goal of a quality-oriented project is to produce a product that will meet the stated or implied needs 

and expectations of the project. Quality Assurance (QA) is an integrated system of management 

activities involving planning, implementation, assessment, reporting, and quality improvement to 

ensure that data and products are of the type, quantity, and quality needed. Quality Control (QC) is the 

overall system of technical activities that measure the QA attributes and how well the processes and 

results meet defined standards to verify that the stated objectives of the activity are met. The purpose 

of the SEP QAPP is to establish the necessary QNQC framework to support SEP-related plans, design, 

construction, sampling, analysis, and resulting data to satisfy stated objectives. Effective 

implementation of detailed QA program objectives and specifications is required in management 

functions to effectively measure and control remediation work scopes so products and services are of 

the appropriate type and quality for their intended use. Activities that generate environmental data will 

be conducted in a manner that produces legally defensible data. e 
The SEP QAPP criteria were based on the current version of the Fluor Daniel Fernald (FDF) Quality 

Assurance Program Description (RM-0012) and the SCQ Sitewide CERCLA Quality Assurance Project 

Plan (FD-1000). Additional considerations include QNQC requirements relative to 10 CFR 830.120, 

Quality Assurance Requirements; DOE Order 5700.6(3, Quality Assurance; ANSIIASQC E4, 
Specifications and Guidelines for Quality Systems for Environmental Data Collection And 

Environmental Technology Programs; and ASME NQA-1, Quality Assurance Requirements for 

Nuclear Facilities. 

Scor>e 
The scope of the QAPP covers all SEP activities carried out by FDF and its subcontractors. Key 

activities covered under this QAPP include radiological surveys, field measurements, sampling, and 

analysis carried out during pre-excavation investigations; preparation of the data quality objectives and 

project sampling plans (DQOPSPs); engineering controls of the remedial design; preparation of the 

' IRDPs; soil excavation and segregation; WAC attainment; preparation of the Certification Design 

Letter and implementation of the certification process; and preparation of the certification report. e 
FER\OUS\SEFUPPEVuly 1 I ,  1997 1057 am E- 1 
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Should SEP requirements differ from established FEMP QA programs, SCQ, or the SEP QAPP for 

substantive technical considerations, the SEP planning document must justify the basis for change and 

obtain DOE and EPA concurrence. 

E.l PROGRAM 

General flowdown from FEMP site policies and programs regarding quality affecting requirements will 

be applicable in SEP planning and implementation processes. The matrix correlating SEP content to 

FDF QAP RM-0012 is summarized in Table E-1. Organizational structures will be established to 

adequately support the FEMP and SEP functions necessary to accomplish planned QNQC objectives. 

The SEP QA program organization is presented in Figure E-1 . 

E.l.l Orpan ization 

SEP functional organizational interfaces with FDF management and DOEEPA interfaces will be 

defined to establish roles and responsibilities for decisions directing work and certifications. This 

includes soil excavation activity interfaces when crossing other FDF project work scopes. 

Integrated remedial design packages (IRDPs) and PSPs will define operational roles of SEP functions as 
they pertain to SEP implementation. Planning documents for SEP activities will describe how 

supporting organizations controlling work such as health and safety, industrial hygiene, radiation (rad) 

control, waste disposition, validation, and quality assurance applies to work activities. The extent of 

decision authority to stop-work will be defined. The Quality Assurance organization has stop-work 

authority. 

. . . .  E. 1.2 Roiect F u n c t i o n a l i l i t i  es 

YSEPA 
DOE-FEMP submits SEP deliverables to USEPA and OEPA. The USEPA reviews and comments on 

SEP submittals. The comments and/or approvals are then presented by letter to DOE-FEMP. 

Deviations or changes to the SEP, if needed, will be described in subsequent IRDPs, which require 

USEPA approval. As soil remediation progresses, deliverables such as IRDPs and Certification 
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Reports will be submitted by DOE-FEMP for USEPA acceptance. The USEPA has access to SEP 

activities, documents, and data bases to assess and verify submittal compliance to SEP requirements. 

OEPA 
The OEPA provides the same approval and oversight functions as the USEPA relative to SEP 

submittals. Additionally, OEPA has operations oversight responsibility for OEPA and FEMP regulatory 

agreements, such as NPDES, RCRA, dust and noise control, groundwater monitoring, air and water 

radiological pathways, and related split-sampling programs. The OEPA has ready access to SEP 

activities pertaining to implementation of EPA-related agreements to conduct audits, surveillances, and 

inspections. 

DOE Fernald Field Off ice (DOE-FEMP) 

The DOE-FEMP Remediation Program Manager reviews and concurs with FDF SEP submittals. 

Upon acceptance, DOE-FEMP submits SEP project documents to USEPNOEPA for approval. The 

Remediation Program Manager designates a DOE-FEMP SEP representative as a field oversight 

interface for SEP remediation design, construction, QA/QC control, and health and safety. The DOE 

SEP representative will immediately notify the DOE Remediation Program Manager in an effort to seek 

prompt resolution of any issues or problems that affect quality. The DOE Remediation Program 

Manager determines performance measures in attaining compliance with DOE and EPA requirements 

and milestones pertaining to SEP project-specific tasks. 

FDF P r m  

The FDF President is the highest FDF authority responsible for the FDF .Quality Assurance Program. 

The authority for establishing, administering, and evaluating the effectiveness of the QA program is 
delegated to the FDF Director of Quality Assurance. 

FDF Vice Presida 

The FDF Vice President is the highest SEP project authority needed to approve deliverables to DOE- 

FEMP and USEPAiOEPA. Because the SEP program impacts other FDF projects, this authority 

should ensure effective integration to accomplish SEP objectives. 
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F SEP Proiect 

The FDF SEP Project Manager is responsible for implementing this SEP QAPP. This authority assures 

that project documents are controlled and SEP records are properly maintained until project closure. 

The SEP project will be accessible to internal and external assessment groups. The SEP project will 

allow for organizational QA independence not tied to schedule or cost, and will support evaluation and 

verification of IRDPsIPSPs and subsequent deliverables for subcontractors and FDF SEP tasks. The 

SEP Project Manager assigns SEP-specific assignments to project functional managers and determines 

schedule and cost considerations to stage and resource load the planning and implementation processes. 

FDF SEP Project Lea& 

FDF SEP Project Leads are responsible for the training and qualification of personnel so technical 

functions can be performed in accordance with SEP requirements and professional standards. Project 

Leads develop DQOs, PSPs, IRDPs, implementing procedures, assessment plans, Certification Design 

Letters, and Certification Reports. Documents and related changes must be controlled by the 

respective functional Project Leads. The Project Leads interface with other FDF-related organizations 

needed to facilitate SEP work processes and is responsible for approving budget resource and cost 

allocations to execute assigned Scopes of Work. Anticipated project support functions are as follows: 

e 

e 

e 

e 

e 

e 

' e  

Engineering. Remedial design, IRDP preparation, Title I and II design, procurement Certified 
for-Construction (CFC) and subcontract procurement package 

Construction. Determines subcontract award, monitors subcontract performance to final 
deliverables, which includes Title III execution, construction turnover package, and subcontract 
closure 

Characterization. Prepares DQOPSPs, sampling, field scanning with R W  /HPGe, lab 
analysis, data management, software V&V 

Certification. WAC and FRL attainment data packages, qualification and validation of data 
deliverables 

Waste Disposition. Controls access to certified areas, soil stockpiles, debris stockpiles, 
maintains waste stream profiles, prepares WAC attainment data package 

Regulatory. Environmental compliance, natural resources, cultural affairs, IEMP compliance 

Health and Safety. Rad control, industrial hygiene, and general safety site requirements will be 
monitored, enforced, and verified by the respective health and safety discipline. 
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0 Quality Assurance. Provides independent assessment verification of SEP requirements and 
processes, approves project plans, procedures, and purchase requisitions. WAC and 
certification attainment deliverables will be independently verified by the sitewide QA function. 
All construction QC inspections will be performed by QA, except where specified that the 
construction subcontractor will perform inspections. External SEP audits, surveillances, and 
other types of assessments will be facilitated by project QA. Project QA will conduct audits, 
surveillances, inspections, vendor qualification surveys, and other internal assessments required 
to verify quality in SEP-related work processes. 

Subcontractors 
Subcontractors will be monitored for compliance with submitted QNQC plans required to meet 

contract specifications. The subcontractor will have a QNQC officer who conducts internal 

assessments and reports observations, test acceptance, and nonconformances to the FDF Construction 

Manager and SEP QA program lead. Subcontractor work will be performed to the requirements 

described in the SEP, the SEP QAPP, and QNQC specification in the FDF contract. The 

subcontractor must meet all DOE, FDF, and SEP QNQC requirements. Expected types of 

subcontractors include laboratories, construction, cultural resources, waste disposition, and suppliers 

providing items and materials. The SEP QA function must determine prequalification requirements for 

subcontractor approval and the required periodic qualification assessment to measure QNQC 

performance in maintaining qualification status. 

E. 1.3 Project P l a m  

Project planning should include measurement systems for schedules, resources, and costs to discrete 

project tasks; charge numbers, procurements, etc. Project Leads typically are Control Account 

Managers (CAMS) for project-specific scopes of work. Budget tracking and control is accomplished by 

the FDF Primavera project control system. 

Project IRDPs, sampling plans, DQOs, and subcontract task orders are used'to describe how SEP work 

will be accomplished in accordance with accepted standards and practices. All associated hold points, 

inspection criteria, and verification requirements will be specified. 
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E.2 PERSONNET. TRAINING AND OUAIJFICAl'ION 

All personnel performing SEP work will be trained for their function commensurate to the skill level 

required by assigned tasks. General Employee Training (GET) will be required for FDF employees, 

subcontractors, and other individuals needing access to the FDF work sites. 

The IRDP, PSP, and subcontract QA plans will identify work functions requiring special training when 

certification is required. Training records will be maintained for skill-specific training needed to 

perform procedure-specific tasks that verify training, proficiency demonstration, when required, and 

qualification status. Training will be provided on the use of equipment, the nature of particular 

excavation areas, or conditions requiring special consideration (e.g., unusual hazards, motor vehicle' 

operators, confined-space workers). Specific examples include: 

1. Field sampling technicians for RTRAK and HPGe will be trained to respective operations 
manuals and demonstrate ability to calibrate gamma-sensitive detectors and associated QC 
controls in system functions and data transfer. Sampling technicians will be trained to 
complete chain-of-custody and field logs in a manner that will be traceable to original work 
and legally defensible. 

2. Personnel conducting analysis of soil and debris samples will be certified to complete analyses 
in accordance with established methods. Periodic requalification will be required to maintain 
qualification. Requalification may involve satisfactory performance sample analysis. 

3. Health and safety training requirements will be met by completing site access training and 
job-specific radcon qualifications necessary for Radiological Work Permit (RWP) compliance. 

4. Subcontractor training plans will address the personnel qualification process needed to certify 
any nondestructive examination (NDE) testing for Title III placements and inspections to 
those specified in IRDPs. This includes geomembrane weldments/sealing , soil construction, 
concrete testing, steel weldments, and HDPE manholes and associated piping. All 
certifications will be submitted to FDF project management upon request. 

5 .  Personnel handling data transfer or manipulation, data statistical treatment, data validation, 
and subsequent report generation will be technically capable of determining 
acceptance/validation and abnormal conditions necessary to control data to support 
precertification and certification reports from verifiable database fields. 
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E. 3 QJAJ .lTY IMPROVEMENT 

Improvement of quality in the work to be performed is a goal of the DOE throughout remediation. 

FDF and DOE encourage a policy of "no fault" attitude toward the identification of nonconfokces.  

E.3.1 Nonconformance 

Tracking of internal and external deficiencies with respect to SEP work processes and deliverables will 

follow established FEMP QA nonconformance reporting and corrective action procedures. Process 

controls will be established to identify nonconforming conditions that apply to procedure noncompliant 

field practices, field samples, analytical method QC failure, incomplete data packages, off-specification 

materials and services, and deviations resulting from construction inspections. Items, activities, and 

processes that do not meet specified requirements are to be identified, controlled, and corrected to 

prevent their inadvertent use. Project QA will have the authority to place hold tags on nonconforming 

items. Documentation of nonconformances will be in the respective project records. a - 
E.3.2 Jessons Je- 

A lessons-learned survey should be completed at the end of each IRDP to assess the effectiveness of 

implementing SEP programmatic requirements. The survey should include effectiveness of corrective 

action implementation for nonconformances. Recommendations identifying strengths and weaknesses 

should be incorporated into subsequent project plans. 

E.4 DOCUMENTS AND RECORDS 

The SEP Functional Project Leads will prepare, review, approve, distribute, and revise project-specific 

plans, procedures, drawings, specifications, instructions, and other work affecting documents in 

accordance with FEMP document control, engineering, and construction procedures. Project QA will 

review all work-affecting documents to verify compliance to established site policies and procedures. 
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waste characterization plans and related soil-tracking records, Certification Design Letter, Certification 

Report, and final construction turnover documents such as as-built drawings. Data collected during 

SEP implementation will be traceable to the planning and operating documents actually used and to the 

1 

2 

3 

personnel collecting the data. 4 

E.4.1 
1. 

2. 

- 
Centralization and Indexing will include a master index of project-specific documents. ECDC 
will assign document numbers and distribution where applicable. Copies of this index will be 
distributed to design and quality engineers and other impacted personnel within the project. 

Document issuance and distribution will include the project manager authority, and when 
required, QA approval prior to controlled distribution. Project-related plans will be routed to 
internally affected organizations for review prior to approval such that affected external 
organizations such as subcontractors may provide comments. Planning documents will include 
titles, unique project numbers, effective date, revision number, approval signatures, and a 
unique document control number. 

A partial list of documents to be controlled includes: 

0 Design Specifications 
0 

Test Reports 

0 Initial Calibration Records . 

0 IRDPs, DQOs, PSPs, Procedures 

0 Field Logs 

Design and Work Drawings, Certified-for-Construction and As-Built Drawings 

SpreadsheetDatabase Revisions and V&V Calculations 

Field Change Requests and Design Change Notices 
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and hard copies pertaining to PSPs, IRDP, and certification will be controlled by instructions 
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4. Document revisions will be approved by the same level of approval as the original document. 32 

33 PSPs may be amended in accordance with the SCQ. Engineering and construction revisions 
will follow engineering and construction change-control processes. 34 
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5 .  Revisions to electronic media, such as software, spreadsheets, and databases, will require 
change controls, such as software validation criteria NQA-1 11-S2. 

6. Construction, engineering, and environmental document control will be centralized in ECDC. 
Engineering and construction drawings will be controlled in the field. "For Information" 
drawings will not be used to perfom field work. 

7. SEP agency reports: Certification Reports (CR), Remedial Action Report (RAR), Site 
Closeout Report (SCR) will have established reviews to effectively control deliverable 
reporting between SEP project and agency interfaces and subsequent distribution. 

E.4.2 Document Control 

1. ECDC will maintain documents in a manner conducive to FDF records archiving 
requirements. 

2. For SEP activities, QA records must be retained in ECECdesignated project files. Project 
personnel will maintain active records until task completion. Upon completion of PSP and 
IRDP work scopes, active records are considered to be complete and will be placed in ECDC 
custody. Typical examples of records are IRDPs, DQO/PSPs, construction as-built drawings 
and associated field logs, subcontractor submittals, contracts, analytical data, sample field 
logs, geotechnical data, waste manifests, waste disposition logs, WAUCertification reports, 
and all QA/QC oversight documentation and inspection reports. 

E.5 WORK PROCESSES 

SEP environmental and engineering work processes that will be controlled to ensure that tasks 

performed meet the QA/QC objectives of the QAPP include collection and recording of field data, 

sampling and analysis, engineering design, construction controls, document preparation and review, 

database management and control, and project management controls. 

E.5.1 Proce dures and Instru ctions 

Procedures will be developed, documented, and implemented for appropriate routine, standardized, 

special, or critical operations. Procedures that specify technical requirements will be reviewed for 

adequacy and approved by qualified personnel before use. During implementation, the need for 

expedited changes to established plans should be addressed. When expedited changes are made, prior 

verbal authorization is always required, and approval by normal review and approval will be conducted 
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within a subsequent time frame. Planning documents, such as IRDPs and PSPs, may contain sufficient 

description for field use and may be considered as instructions. 

W E.5.2 0 A/OC Obiecti V es for Fnvironm- 

During the predesign investigation (Section 3. l), field data will be collected and recorded, and 

sampling and analysis will be implemented to define above-WAC and above-FRL boundaries of the 

COCs . The geotechnical properties of the soil in the defined excavation volumes will be determined. 

Environmental activities will be planned using accepted EPA protocols, such as DQOs and PSPs. The 

content and execution of environmental planning is described in the EPA-approved SCQ. Ail 

environmental activities supporting the SEP will be in compliance with SCQ requirements. The SCQ is 

the principal environmental QAPP for the FEMP, which has been developed to cover the EPA QAMS- 
005/80 requirements for environmental sampling and analysis to support ultimate remediation of the 

site. Table E-2 lists typical sampling functions and correlating reference documents. 

. .  

E.5.3 Collect ion and Record& of Field DaQ 

Field data will be recorded in accordance with the performance criteria outlined in SCQ. Instruments 

used to characterize gamma radiation in the field (NaI and HPGe detectors) will undergo performance 

testing of their gamma detector systems to document that the systems perform within acceptable bounds 

(FDF procedure EQT-22). Portable instruments used to record field information on organic vapors 

(e.g., HNu and PID meters) will be maintained and operated in accordance to the performance criteria 

defined in SCQ. Precision, accuracy, calibration, and minimum detectable activities of the HPGe 

instrument are presented in the FEMP Characterization Comparability Study (in preparation). 

E.5.4 Field S- 

Sample collection, containers, preservatives, handling, and analytical protocols for radionuclides, 

metals, and organic constituents will conform to the performance criteria defined in SCQ. Trip blanks, 

equipment rinsates, and field duplicates will be collected at a minimum rate of one each per 20 samples 

for analytical sampling level (ASL) C and D data. In-place sampling for combinations of WAC, 

precertification, and certification will include the required QC samples and field control of the highest 

ASL level. Field personnel will record sampling location and date on the chain-of-custody forms, and 

a 
i 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

e 
15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

2a 

m 
FER\OUS\SERAPPEUuly 11.1997 1057 am E-10 080585 



FEh4FWSEP DRAFT 
July 14, 1997 

laboratory services will follow chain-of-custody requirements in demonstrating sample traceability from 

sampling events to analytical data package transmittal for validation. Only lab services that qualify to 

SCQ requirements will be used. If analytical results cannot be related to a date and location, the data 

are unusable for quantitative decisions for SEP report deliverables. 

E.5.5 
Sample analysis for investigative characterization, WAC attainment, pre-certification, waste 

characterization, and certification sampling will be conducted at on-site laboratories for ASL A, B, C, 

and D, as specified in IRPD, DQO, and PSP planning documents. For certification analyses, 

90 percent of the samples will be analyzed on site, and 10 percent will be analyzed off site to 

demonstrate interlaboratory comparability verification. Currently, the on-site laboratory capability is 

limited for organic COCs and TC-99 analysis. Therefore, these analyses will be sent to off-site 

laboratories until on-site capability is developed. The ratio of on-site to off-site sample analysis may 

change if laboratory capacities are reached, as determined by the volume of submitted samples. 

Certification analysis will be to ASL D for all primae and secondary radiological analytes. 

Certification analysis for non-rad metals and organics will be to ASL C or D. On-site ASL C and D 

analyses will be performed only if the on-site laboratory can submit data packages equivalent to off-site 

data packages meeting data validation criteria. Typically, all non-certification analyses should be to 

ASL B, unless otherwise specified in Imps or DQOs. Only laboratory services that qualify with SCQ 

requirements will be placed on the laboratory Approved Vendor List (AVL). 

Lndependent data verification and validation will be performed on all analytical data commensurate to 

the ASL level required in planning documents (e.g., ASL B, ASL C, or ASL D). The assessment of 

data quality will determine data usability. Quality indicators to be evaluated include completeness, 

comparability, representativeness, precision, and accuracy. The highest level of validation will be 

performed on ASL C and D data packages and at a minimum 10 percent of data packages for a 

sampling event. Additionally, all field sampling data packages pertaining to ASL C&D sampling will 

be validated. a 
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E.5.6 

All documents prepared as milestone deliverables for work performed under the SEP (Section 7.0) will 

be reviewed by project management and appropriate QA personnel to ensure completeness and quality 

have been met. Appropriate document review forms will be routed and signed by the designated 

reviewers. Document control will be implemented as discussed in Section E.4. 
Work processes resulting in recorddreports will be reviewed to check validity of information as inputs 

to post-remediation documents, such as Certification Reports. A typical listing of these reports is 

described in Table E-3. 

PocuIlbent Prep- Re v' ie w 

E.5.7 W u t e r  Hard W Software. and Databas e M a n w e n t  

Computer hardware/software configurations will be tested prior to actual use, and the results will be 

documented and maintained. Computer hardware/software configurations that are commercial grade 

and are configured or calibrated for a specific purpose do not require further testing unless the scope of 

the software usage changes, or modifications are made to the configuration. If any 

componentskoftware are changed or modified and a new configuration results, the configuration must 

be retested and redocumented. 

The SEP database integrity is maintained in accordance with the FEMP Computer Software 

Management Plan (FDF, PL-3058). Database access will be controlled and access will be granted on 
an as-needed basis using the standard FDF Computer Access process (FDF, PL-3058). In general, 

users will be granted access to read-only operations, with entry and edit privileges restricted to the 

database custodian and/ or his/her designee. 

Data change control for SEP data entered into the Sitewide Environmental Database (SED) will be 

documented by the data user requesting changes. Each database custodian and/or the custodian's 

designee will record additions, updates, and deletions through the use of a "history" table, which 

maintains the original data prior to each change. The date of the change, the user requesting the 

change, and the individual who makes the change will be recorded to provide a means of tracking all 

changes made to the database. Records that have been added, changed, or deleted will be summarized 

in a database change report. 
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Before new data packages or transmittals are placed in the database, a QC hold point will be established 

where each data set will be verified and validated. The database custodian and/or a designee will 

confirm which records in the database have had adequate QC control and will flag these records as 
"verified". Records which are not initially flagged as verified because of missing documentation 

and/or analytical problems will be updated to indicate QC verification if the necessary documentation 

and/or analytical information is provided. 

Data sets used in statistical calculations will be controlled from the SED in a manner that can be traced 

from the Certification Report back to the SED CU data set. All associated calculations and 

Treadsheets will be tied to the proper data in the SED. 

E.5.8 Access Control 

Certified clean areas must be posted and access to posted areas must be controlled to prevent 

recontamination. Impacted soil stockpiles are fenced and secured for authorized access. Access 

documentation and traceability will be a part of access control measures used. Movement of impacted 

materials around certified clean areas to stockpiles, and from stockpiles to the OSDF, will be monitored 

for compliance to waste disposition programmatic controls established to track clean areas, impacted 

material volumes, and the associated decontamination to prevent cross-contamination during SEP 

remediation. Inspections will be performed by waste disposition functions and SEP QA to verify cross- 

contamination control systems. 

a 

E.5.9 Pro! 'ect M- C o n a  

Project management controls will include measurement systems for schedules, resources, and cost 

ftacfig 'as well as procedures for implementing nonconformance and change-order policies. The 

Project Lead will be responsible for executing these controls and dealing with personnel issues that 

affect quality-related objectives of the SEP. Section E. 1.3 provides additional information on project 

management responsibilities. 
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E.5.10 OA/OC Ob iectives for E-struct i W  on Q&..Processes 

During the preparation of the remedial design and performance of the remedial actions, a variety of 

work processes will be carried out that require QA review. Examples include issuing a statement of 

work (SOW) for area-specific excavation; preparation of engineering drawings, specifications, and the 

IRDP; preparation of construction quality control plans, measurement tests, and equipment; and 

technical review of documents. Each of these areas must be reviewed with respect to attainment of QA 

objectives to demonstrate that soil excavation was carried out as designed. 

E.5.10.1 of Work (SOW) 

The statement of work will be prepared and reviewed with the appropriate project manager, engineers, 

and procurement individual to ensure the successful solicitation of contractor services. The quality 

control provisions for excavation activities are specified in the remediation subcontract. The 

remediation subcontractor is responsible for developing a QA/QC plan that will be approved by the 

SEP QA representative. An example of QA elements associated with a subcontract SOW request-for- 

proposal (RFP) is described in Attachment E. Additionally, the remediation subcontractor will be 

required to submit, in conjunction with or separately from the QA elements, a detailed Construction 

Quality Control Plan. The subcontractor will also prepare a Health and Safety Plan which will detail 

plans and instructions necessary for project workers to determine the tools and equipment needed top 

perform work in a safe manner. 

E.5.10.2 Wtruc t ion  Oualitv Control Plm 

Prior to initiating construction activities, a construction quality control plan will be prepared by the 

contractor with input from FDF. This plan must address, as a minimum, access controls, 

decontamination areas and procedures for personnel and equipment, line management coordination of 

safety controls between tasks occupying the Same work area, guidance for posting and control of soil 

contamination areas, maintenance of segregated soil piles, attainment of excavation design 

specifications, and reporting of survey and field test information used to demonstrate attainment of the 

design specifications. All construction testing and inspection methods will be specified. Any QC hold 

points necessary for construction staging will be identified with applicable acceptance criteria. This 
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plan will be reviewed by FDF to ensure all applicable F E W  QA and construction specification 

criteria are satisfied. 

E.5.10.3 m e r i n g  Dra wings. Spec&ations. and the IRDP 

The area-specific remedial design will be presented in the IRDP. All engineering drawings and 

specifications specified in the IRDP will meet FDF engineering drawing and specification protocols 

(ED-12-4006, Specifications Preparation and Issue and ED-124007, Drawing Preparation and Issue). 

Appropriate independent verification of QC design criteria will be completed prior to regulatory review 

of the IRDP. Technical specifications include those developed the ASTM, IEEE, EPA, and other 

national standarddmethods required to demonstrate acceptability of design criteria (e.g., 

SpeciicationRequirement Identification Document). 

E.5.10.4 Measurement Tests and J3ggp . ment 
~ 

Measuring tests and equipment (MT&E) used during construction tasks will be of the proper type, 

range, and accuracy and will be properly calibrated, maintained, and used according to design 

specifications and other planning documents. Equipment found unsatisfactory for its prescribed use 

will be recalibrated and certified within tolerances before being used. The validity of any 

measurements and tests performed with out-of-calibration equipment will be evaluated, and such 

measurements and tests will be repeated, as required, at the contractors expense. All measuring and 

test equipment used in construction and fabrication work that affects the quality of the f d  product will 

be calibrated. The basis for calibration will be documented and maintained as a record that is traceable 

to the equipment. Traceability of calibrated equipment to nationally recognized performance standards 

will be required. All analytical methods and equipment used to demonstrate attainment of the design 

specifications will be calibrated to NIST traceable standards. Calibration and control measures may not 

be required for some devices (e.g., rulers, tape measures, levels) if normal commercial equipment 

provides adequate accuracy. 
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E.5.10.5 Technical Re view of Do- 

All engineering design documents and final survey records that establish the attainment of the design 

specifications will be reviewed by the appropriate registered engineer to ensure QA protocols are met. 

A document review form will be circulated and signed by the designated individuals to establish a 

record of the review process. The review form will become a formal project record and will be 

controlled with the document as discussed in Section E.4.2. Final construction punchlist walkdown 

will require QA participation, and the QA representative will approve the Final Acceptance Form for 

completed turnover punchlists (per FDF procedure CT-3.6.1). 

E.6 RESIGN 
Engineering design for SEP tasks will provide control of design of items and processes to appropriate 

standards necessary for project support functions and subcontractors to accomplish IRDP objectives. 

E.6.1 pes i gn Document Preparation 

The results of the final design will be appropriately documented in specifications and/or drawings that 

define design baseline. Design documents will specify the necessary technical and quality acceptance 

criteria and detail the required inspections and tests to verify acceptable construction. 

E.6.2 Tech nical Review -R V eadiness 

E.6.2.1 &view 

Design documents will be peer reviewed by technically qualified discipline experts to verify compliance 

with SEP program criteria. The project manager will assure that all relevant interfaces to design 

implementation are involved in the design review process. Quality Assurance will be part of the design 

review. 

External independent reviews by DOE-FEMP and/or EPA may be performed upon request. In project 

planning, it should be determined whether the DOE field office may wish to conduct Management 

Reviews on any given project. 
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Typical design review stages are at Title I (30 percent), Title I (60 percent), Title II (90 percent), and 

final CFC, which readies the design package for the IRDP and the procurement bid package when 

subcontractors are utilized. 

E.6.2.2 Verification and Validation 

At appropriate stages of design, independent design review will be performed to verify and Validate 

systems, structures, components, computer programs, calculations, and tests. Designs must be verified 

for adequacy as early as practical, but in all cases, prior to dependence upon the design to perform its 

intended function. All V&V will be documented. 

E.6.2.3 Readiness A s s e m  

Required readiness assessments (RAs) will be conducted on systems requiring formal start-up 

evaluations in accordance with Conduct of Operations criteria. The necessity of SSRs, RAs, and ORRs 

will be determined by the appropriate level of quality as specified in 10 CFR 830.120. Engineering 

will specify Performance Grade of structures, systems, or component (SSC). Health and Safety will 

determine the Nuclear Hazard Category. 

Quality Assurance will determine the Quality Level associated with Performance Grades and Hazard 

Categories. Quality Level 4 applies to work processes, purchased services, or commercial-grade items, 

which are not safety-significant. QA requirements for Quality Level 4 items and services are listed in 

project-specific plans or the purchase order. 

E.6.3 Design Chaape Control 

Changes affecting approved design documents will be standardized. A ,Request for Clarification of 

Information (RCI) formally documents additional information which does not affect approved 

documents or configuration. A Design Change Notice (DCN) provides a method for requesting a 

change to CFC design documents, existing installations, or modifications to SSCs. DCNs may also 

change the project scope to meet additional design basis performance requirements. All previous 

DCNs and related design documents are to be considered when evaluating the proposed change. When 

DCNs affect requirements documents such as Records of Decision (RODS), Remedial Work Plans, 
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SEP, SCQ, or other OEPA and USEPA approved documents, annotation will be provided showing that 

the effects of the change have been reviewed and will be incorporated. The same levels of review that 

were imposed during the initial design will also be rendered for subsequent changes. 

The RCIs and DCNs will be controlled in the same manner as original design documents by ECDC. 

Project QA receives copies of completed RCIs and DCNs. 

E.6.4 Procur- R e a u i r m  
Design documents will identify acceptability criteria for purchase items, initial conditions, intermediate 

and end products. 

E.6.5 m i r e d  Hold Po ints 

Design documents will specify QC hold points and provide inspection and/or acceptance testing criteria 

to verify conformity. to design specifications. 

E.7 PROCUREMENT 

Evaluation of SEP quality criteria in procurement documents is part of the selection and award 

function. When required, subcontractors will submit QA plans supporting work scopes. 

Subcontractors will pass down SEP quality elements to the lowest-tier subcontractor. QA review 

signatures are required on all procurement ordering documents. 

E.7.1 Vendor Oualification. Selection. and A ward 

Engineering and construction will develop procurement documents, which include Purchase 

Requisitions, Invitation for Bid (IFB), Request for Quote (RFQ), or Request for Proposal (RFP), in 

accordance with FDF engineering, construction and procurement procedures. Procurement documents 

will identify systems, structures, and components requiring inspection and/or acceptance testing. 

Associated quality verification of design specifications will be clearly defined in subcontractor 

deliverables. Title II phase will include QA on the planning and bidding teams, and QA will finalize the 

QA plan. Potential subcontractors will submit a QA plan and be prequalified prior to contract award to 
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verify ability to perform to contract requirements. Environmental procurements relating to field 

sampling, sample analysis and validation will be performed in accordance with the SCQ. 

E. 8 

Inspections and testing may involve survey, surveillance, and other assessment evaluations 

commensurate to establishing verification of specifications, operability, and performance of 

components and systems. Results of these activities will be documented and retained as project 

records. Inspection and testing used to evaluate and verify design will be planned, controlled, and 

documented. 

TION AND ACCEPTANCE TESTING 

Work that is nonconforming to design specifications or good practice will be identified, documented, 

and corrected by the appropriate project lead. Corrective measures will be completed in a timely 

manner. Items rejected by inspection will be tagged, segregated, and dispositioned in accordance with 

FEMP QA procedures. a 
E.8.1 minee- and ConstructiQg 

All Title III inspections will be performed by the appropriate FDF QA qualified andor subcontractor 

QA certified inspector. Punch list and final turnover acceptance activities will include the project FDF 

QA representative who signs the Final Acceptance Form verifying construction subcontractor closure 

for completed construction tasks. 

E.8.1.1 Weld@ 

Welding inspections consist of welder certifications, weld filler materials, and welded joints performed 

to AWS standards. All welding inspections will be performed by FDF QA and/or the QA 

subcontractor representative. 

E.8.1.2 

Geomembrane liners used in sediment basins will satisfy the requirements of OAC 2745-27-08(C)(2). 

The liners will be manufactured of at least 60-mil-thick, highdensity polyethlyene; be physically and 

chemically resistant to attack by solid waste, leachate, or other materials which may come in contact 
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with the geomembrane; be seamed to allow no more than negligible amounts of leakage with the 

seaming material physically and chemically resistant to attack. Geomembrane seaming apparatus will 

be tested each day of use by peel and shear tests on scrap pieces at the beginning of each seaming 

period and every 4 hours thereafter. Nondestructive testing will be performed on 100 percent of the 

geomembrane seams. Destructive testing for peel and shear will be performed at least once every 

550 ft of seam length. 

E.8.1.3 Geote- 
Geotechnical investigative sampling will be conducted to determine the geotechnical properties of soils 

within areas of excavation, including the coarse- and line-grained materials for use in design and 

evaluation of excavation, dewatering, grading, borrow fill materials and site restoration. 

Penetratiodresistance testing performed in the field will be used to correlate strength and consistency 

(or density) of soils. Geotechnical testing required to determine soil classification, moisture content, 

strength, and permeability will be performed on samples obtained from test borings for subgrade 

characterization. Typical QMQC measures associated with geotechnical analysis are described in 

respective ASTM methods and are presented in Table E-4. Geotechnical physical soil testing is 

considered to be ASL E. Geotechnical laboratories will be pre-qualified by SEP QA. 

E.8.1.5 &rthwo& 

SEP project QA will monitor the subcontractor earthwork activities to verify compliance to technical 

specifications. During construction, conformance and performance testing of the subgrade soil 

materials will be performed. For soil materials obtained from on-site borrow areas or stockpiles, visual 

inspections and conformance tests will be performed by construction QC prior to material excavation. 

For off-site borrow material sources, the visual inspection and conformance testing may be performed 

at the source location or as the borrow materials arrive at the FEMP. Initia1,evaluation of various soil 

types by construction QC personnel may be largely visual. Therefore, QC personnel must be 

experienced with visual-manual soil classification procedures (ASTM D 2488). Compacted fill 

materials placed to achieve grades will be tested by construction QC to specified test methods and 

frequencies. Areas of proofrolling or compacted fill that do not meet technical specifications will be 
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delineated and reported to the Construction Manager. The areas will be retested after any reworking 

by the subcontractor. The proofrolling and testing will be repeated until passing results are achieved. 

QC will monitor the repair and rework of subgrade that is damaged by moisture (causing softening) and 

insufficient moisture (causing desiccation and shrinkage), or by freezing. If such conditions are 

determined to exist, the suitability of the subgrade will be evaluated by moisture/density testing, 

continuous visual inspection during proofrolling, and checking consistency of cohesive soils using a 

penetrometer or other suitable field-expedient measurement device in suspect weak soil areas. 

E.8.1.6 S u r v e w  

Land surveying will be performed at all locations using the 1983 NAD coordinate system. Surveying 

results for construction process and final as-builts will be approved and certified by a State of Ohio 

Registered Professional Land Surveyor. All surveyed locations will be accurate to the nearest 0.01 ft 
elevation accuracy. Survey paints will be located to within 0.5 ft horizontal accuracy and integrated 

into the existing FEMP Geographic Information System (GIs), and incorporated into the site 

Geotechnical Database and the SED. Periodically, the construction subcontractor will submit as-built 

surveys to indicate compliance of excavation lifts, residual contours, lines, and grades. The SEP QA 

representative will review the information in a timely manner and notify the construction manager of 

any noncompliance. 

The Global Positioning System (GPS) may be used during surveying to mark locations for in-process 

and as-built topographic contours. Additionally, the GPS will be used extensively to mark sampling 

locations, extent of surface impacted areas, hot spots, and Geoprobe or other borings to determine 

depth of contamination. The use of GPS must be proceduralized with the necessary calibration 

program that will periodically verify GPS unit accuracy. 

E.8.2 @vir- 

The SCQ contains the acceptance requirements for field sampling, analytical analysis, and data 

validation. Special considerations outside the SCQ must be defined, technically justified, and the 

appropriate QNQC Gecifications established. 
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E.8.2.1 h-Situ G m a  T- 
Quality Control performance specifications for gamma-sensitive detectors such as used in RTRAX and 

HPGe systems will be commensurate to field application. A discussion of in-situ gamma systems is 
provided in Appendix H, which includes related performance QC criteria required for acceptable field 

use. GPS readings must accompany in-situ gamma readings related to RTRAK and HPGe. 

RTRAK 
Current RTRAK performance criteria allows the system to scan surface areas for average gamma 

activity with confidence at 3 times the FRLs. Additional work is being performed to determine the 

proper ASL for data collected in the scannning mode. When completed, this work will include the 

related QC data pertaining to field screening methods. 

HPGe 
The HPGe system is capable of scanning for isotopic uranium, thorium and radium with confidence at 

and below primary COC FRLs. Calibration will be required at the beginning of a scanning event at the 

beginning of the day and at the end of the same day. Acceptable calibration criteria are described in 

the HPGe calibration procedure. The applicable ASL level can be B or D, depending on the area 

specific application and the respective performance criteria. 

E.8.2.2 Sediment Basin 

Sediment basin monitoring will be monitored in accordance with the IEMP and SWPPP programs. The 

IRDP will specify maximum acceptable sediment and uranium loadings before corrective actions must 

commence. The frequency and conditions for sampling will be specified in the IRDP. 

. .  E.8.2.3 Waste Characterization 

Waste characterization for waste disposition materials will meet the SCQ requirements for sampling and 

analysis. Appropriate DQOs and PSPs will describe acceptable QC performance criteria. 

. .  E.8.2.4 Dust Moni tow 

Dust control management will follow requirements specified in EPA Method 9, Visual Determination 

of the Opacity of Emissions From Stationary Sources, and EPA Method 22, Visual Determination of 
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Fugitive Emissions From Material Sources and Smoke Emissions From Flares. Observers must be 

EPA certified opacity readers and must recertify every 6 months in order to retain certification. 

1 

2 

3 

E.9. E 
SEP Project Leads will assess effectiveness of IRDP implementation. The SEP management assessment 

plan will encompass SEP activities. At a minimum, an annual management assessment report will 

summarize project specific assessments, management surveys, and effectiveness of corrective action 

implementation. Process improvement actions should be applied to subsequent SEP planning and 

operations. 

E. 10 INDEPENDENT ASSESSMENT 
Planned and periodic independent assessments will be conducted on SEP activities to measure item 

quality and process implementation to established plans, procedures, and standards. 

0 E.lO.l Assessments 
Assessments include inspection, surveillance, audit, peer review, and readiness review and should be 

performed at a frequency commensurate to the activity and as required by planning documents. 

Planning documents such as PSPs and IRDPs will designate a QA representative to conduct 

independent assessments. The QA representative will be responsible for verifying subcontractor quality 

performance to contract requirements. Assessments conducted by outside organizations will be 

facilitated by the QA representative. Personnel performing independent assessment must have no direct 

responsibilities in the area they are assessing. Results of assessments will be documented, reported to, 

and reviewed by management. 

E. 10.2 Correct ive A c t b  

Nonconforming conditions will be identified and addressed promptly. Appropriate corrective actions 

will be taken and their adequacy verified and documented in response to the findings of the 

assessments. 

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 

FER\OUSSEP\APPAJuly 11,1997 1057 8311 E-23 
000598 



92 5 

Sitewide Excavation Plan 

TABLE E-1 

FDF Quality Assurance Criterion - RM-0012 

Purpose & scope 
Key Components of the Selected Remedy (SR) 
Remedial Management Strategy 
Contracting during RD & RA 

~ ~~ 

r 2  3 4 5 6 7 8 9 10 

J J J 
J J 

J J 

Innoduction I 

Application of the SR 
Application of New Technologies 
Regulations, Permits, and Enforceable 
Agreements 
ARARs (Appendix) 
Permits 

J d  
J J  J J 

4 J d 
J J J  4 '  

Natural Resource Trustees 
RA Implementation 
Contracting and Preparation 
Existing and Anticipated Site-Wide Conditions 
for At-and Below-Grade Features 
Area-Specific Excavation Control 

Enforceable Aereements I J  J J J 

J J J  4 
J J  d 

d d J J d . 1  J 

Environmental Monitoring 
Excavation Material Management 
Remediation Maintenance Procedures 
Encounters with Threatened and Endangered 
Species, Artifacts, and Historical Landmarks 

Criteria for Implementation of the SR 

Environmental Monitoring 1 J J d J 
J J 

J J  d J 
J J  . . I  

J J 

Project Health and Safety 
Sitewide Health and Safety Matrix (appendix) 
Remediation Access Controls 
Emergency Preparedness 

Application of Selected Remedy Terminology I 4 

4 . J 
d 

J J  

Precenification Sampling and Analysis 
(Environmental Reference Document) 

J J J  J 

Certification Samding and Analvsis I J  J J  J J 

QA Criterion 1 - ProgmdOrganization a QA Criterion 2 - Personnel Training and Qualification 
QA Criterion 3 - Quality Improvement 
QA Criterion 4 - Documents and Records 
QA Criterion 5 - Work Processes 

QA Criterion 6 - Design 
QA Criterion 7 - Procurement 
QA Criterion 8 - Inspection and Acceptance Testing 
QA Criterion 9 - Management Assessment 
QA Criterion 10 - Independent Assessment 



._ . . 
. *. r .  
. .  

TABLE E-2 

SAMPLING REFERENCE GUIDELINES 

Administrative Procedures Reference Documents 

QMQC SCQ Sections 4, 5 ,  10, and 11; Appendix M a b l e  2-2; Appendix D; Apendix J 
chain of custody SCQ Volume I, Section 7.1; 

RI/FS Fernald Project Policy and Procedures Manual, FPP-401, Section 5.1.12 
Corrective Action 

Daily Logs 
Document Change Request 

Field Procedures Reference Documents 
General Drilling Practices 

Subsurface Sampling 
Surface Sampling 

SCQ Volume I, Section 15.2; 
RI/FS Fernald Project Policy and Procedures Manual, FPP-210 
SCQ Appendix J, Subsecton J.4.1 

SCQ Volume I, Section 4.4.3.2; 
RI/FS Fernald Project Policy and Procedures Manual, FPP-200 

SCQ Section 5.2.1; Appendix J, Subsection J.4.2 
SCQ Appendix K, Section K.5.3 
SCQ Appendix K, Section K.5.1 

Abandonment ASTM D5299-42 "Standard Guide for Decommissioning of Groundwater Wells, 
Vadose Zone Monitoring Devices, Boreholes and Other Devices for 
Environmental Activities" ; 

OAC 3745-9-10 "Abandonment of Test Holes and Wells"; 
ASTM C150-92 "Standard Specification for Portland Cement" 

Field Screening of Samples SCQ Appendix K, Subsection K.5.3.2; 
for Radioactive Contamination RI/FS Fernald Project Policy and Procedures Manual, FPP-600 
Decontamination SCQ Appendix K, Subsection K. 11 

Sample Handling/ Reference Documents 
Laboratory Procedures 

and Shipment of FEMP RI/FS 
Samples 
Geotechnical Sampling and 
Testing Methods 

. Classification, Transportation, RI/FS Fernald Project Policy and Procedures Manual, FPP-601; 
SCQ Appendix K, Subsection K. 10; Volume 1, Subsection 6.7; 
Compendium of Superfund Field Operations Methods, Section 6.0 
ASTM reference standards as shown in Table E-4 
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TABLE E-3 

RECORD KEEPING AND REPORTING REQUIREMENTS 

Post-Remediation 
Method Document Record/Report 

Chronology - Activities Log 0 Field log/WP log 

Performance Standards and Construction QNQC Field l o w  log CR, RAR, SCR 

Design criteria 0 Change-order summary 
Construction specifications IIMS 
Field log 0 IEMP 

As-built drawings 

Certification - Area OperationaVFunctional 0 

0 Certification data for in-place materials (lab 

0 Certification of substantive RCRA closures 
and field) 

of HWMUs, Le., CERCLA FRLS met 
0 Certification of characteristic WAC areas 0 

(TCLP/S W-846) 
OSDF manifesting requirements 0 

0 Maintain characterization of excess soil from 
point of generation through final disposition 
Accountability for volumes of excavated 
materials (estimated) 

0 

Certification, in-place: CR, RAR, SCR 
IIMS 
Certification, HWMUs: 
IIMS 
Certification, TC WAC: 
IIMS 
OSDF Manifesting: 
IIMS 
Excess material: IiMS 

IEMP Monitoring Results: Groundwater (GMA), 
Surface Water, Air 
Remediation Standards 

CR, RAR, SCR 

Sitewide Risk Assessment SCR 

Other OU documentation 

Institutional Controls Documentation NRRP, SCR 

Notes: 

CR = Certification Report 
RAR = Remedial Action Report 
SCR = Site Closeout Repoi . 

NRRP = Natural Resource Restoration Plan 



_. 
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TABLE E4 

SUMMARY OF ASTM GEOTECHNICAL PROCEDURES 

ASTM Test No. Title 
D 420 
D 421 

D 422 
D 698 
D 854 
D 1452 
D 1586 
D 1587 
D 2166 
D 2216 

D 2217 

D 2434 
D 2487 

D 2488 
D 3080 

D 3550 
D 4220 
D 4318 
D 4767 

D 5084 

D 5299 

Standard Guide for Investigating and Sampling Soil and Rock 

Standard Practice for Dry Preparation of Soil Samples for Particle-Size Analysis 
Determination of Soil Constants 
Standard Test Method for Particle Size Analysis for Soils 
Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 
Standard Test Method for Specific Gravity of Soils 
Standard Practice for Soil Investigation and Sampling by Auger Borings 
Standard Test method for Penetration Test and Split-Barrel Sampling of Soils 
Standard Practice for Thin-Walled Tube Sampling of Soils 
Standard Test Method for Unconfined Compressive Strength of Cohesive Soil 
Standard Test Methods for Laboratory Determination of Water (Moisture) Content of Soil 
and Rock 

Standard Practice for Wet Preparation of Soil Samples for Particle-Size Analysis and 
Determination of Soi Constants 
Standard Test Method of Permeability of Granular Soils (Constant Head) 
Standard Classification of Soils for Engineering Purposes (Unified Soil Classification 
System) 
Standard Practice for Description and Identification of Soils (Visual-Manual Procedure) 
Standard Test Method for Direct Shear Test of Soils Under Consolidated Drained 
Conditions 
Standard Practice for Ring-Lines Barrel Sampling of Soils 
Standard Practices for Preserving and Transporting Soil Samples 
Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
Standard Test Method for Consolidated-Undrained Triaxial Compressive Test on Cohesive 
soils 
Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous 
Materials Using a Flexible Wall 
Standard Guide for Decommissioning of Ground Water Wells, Vadose Zone Monitoring 
Devices, Boreholes, and Other Devices for Environmental Activities 
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U.S. EPA Reaion 5 
Remedial Project 
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Femald Project 
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Remedial Project 
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Fluor Daniel Femald 
President 
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A. GENERAL REOUIREMENTS 

Refer to the General Provisions, Part 3, Quality Assurance Program, which requires that the 
subcontractor comply with the Fluor Daniel Fernald's Quality Assurance Program. Fluor Daniel 
Fernald's Quality Assurance Program Description (RM4012) satisfies the requirements of 
ANSI/ASME NQA-1, EPA QAMS - 005/80, DOE Order 5700-6C and 10 CFR Part 830.120. 

Fluor Daniel Fernald has incorporated quality requirements throughout the subcontract documents. 
Those quality issues not identified in other sections are incorporated within Part 9, Quality Assurance 
Requirements. 

By complying with all requirements of this contract, including those contained in this section, the 
subcontractor will comply with parts of Fluor Daniel Fernald's Quality Assurance Program applicable 
to this subcontract. 

B. SUBCONTRACTOR OUALITY PLAN REOUIREMENTS 

Within 10 calendar days after Notice to Proceed, the subcontractor shall submit a Quality Plan, for 
Fluor Daniel Fernald compliance review, meeting the following requirements: 

Organization 

1.1 
from the company's top manager through the lowest level of field managementhpervision, 
including those responsible for assessing the adequacy of work on this project. 

Describe, and show with an organization chart, the company organizational structure 

1.2 
managers/supervisors to employees on the necessity and expectation of performing quality work. 
Maintain on-site records and names of persons oriented. 

Provide an orientation outline for an orientation to be given by subcontractor 

Documents and Records 

2.1 
approved, issued, used, revised and stored by the subcontractor. This should address internal 
subcontractor procedures, not Fluor Daniel Fernald review, etc., of subcontractor submittals. 

Describe how and by whom subcontractor documents and records are reviewed, 

2.2 
specifications, procedures, etc., are controlled to assure that only current revisions are used. 

Describe how and by whom Fluor Daniel Fernald and subcontractor-issued drawings, 

2.3 
steps and how these records will be reviewed by subcontractor management. 

Describe how the subcontractor will document the completion of designated process 

2.4 
the following requirements will be met: 

Describe what organizational position has the responsibility to maintain records and how 

FER\OU~ERAttE1Uuly 11.1997 1201 PM E. 1 
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A. 
the subcontractor when reproduced and issued to lower-tier subcontractors such that only 
current, controlled revisions are in the field and used for work. 

Ensure controlled documents issued by Fluor Daniel Fernald are controlled by. 

B. 
documents, and returned to Fluor Daniel Fernald Construction Document Control 
(CDC). 

Fluor Daniel Fernald transmittal forms shall be signed, indicating receipt of 

C. 
subcontractor which do not have a "CDC/Controlled Copy" stamp with red control 
numbers shall be returned to CDC. 

Certified for Construction (CFC) engineering documents received by the 

D. 
required by reference, marked "VOID" and removed from the field or work area. 
"VOID" drawings shall be maintained only in the subcontractor's field ofice. 

Superseded and canceled controlled documents shall be either destroyed or, if 

E. Controlled documents reproduced by the subcontractor shall have a 
subcontractor control number designated on the document in red. The subcontractor 
shall maintain a log of its control numbers showing to whom they were issued. 

F. 
"CDC/Controlled." 

No work shall be performed from documents other than those marked 

G. Upon receipt of a Fluor Daniel Fernald transmittal of controlled documents, the 
subcontractor shall verify that the document numbers and revision numbers correspond 
to those on the transmittal. Deviations shall be reported to CDC. 

H. 
stamp shall be annotated by the subcontractor on the affected documents. 

Approved Design Change Notices (DCN) containing the "CDC/Controlled" 

I. 
that current, controlled documents are in use, that DCNs are properly noted on the 
affected documents, and that work is performed in accordance with all applicable design 
documents. 

The subcontractor shall routinely review documents used in the work to assure 

2.5 Control of Subcontractor Submittals 

2.5.1 
position the following requirements are met: 

The Subcontractor will describe how and by what subcontractor organizational 

39 ' 
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A. 
Records Technical Specification" in Part 7. 

Submittals will be made in accordance with the "Subcontractor Submittal 

B. 
contract requirements and so marked in accordance with Part 3, General Provision, 
Specifications and Drawings for Construction. 

Submittals will be reviewed for accuracy, completeness, and compliance with 

C. 
when revised. Revisions shall be made using a line through the error or items deleted 
and shall be initialed and dated by the person making the revision. 

The Subcontractor will ensure that QA records are not erased or obliterated 

Design Control (ADDlicable onlv when subcontractor provides design.) 

3.1 
tier subcontractor. Include the following: 

Describe how control is maintained of designs produced by the Subcontractor or a lower- 

Describe the process for ensuring that sound engineering/scientific principles and 
standards are used 

Describe how design criteria are transmitted from subcontractor to the designers 

Describe how the design process is controlled using design inputs/outputs, processes, 
changes, verifications, interfaces, records and organization interfaces 

Describe the process for ensuring that revisions to the final design (including "Use-As-Is" 
and "Repair" dispositions are subjected to the design control process and original 
review/approval process. 

Describe how issues of documents are controlled to ensure that the correct revisions are 
used for this work. 

3.2 
Fernald and subcontractor drawings. Include provisions for assuring that changes, including 
"Use as is" or "ReworkRepair" dispositions of nonconfohing items, are subjected to the design 
and control and review/approval process as the original design. The subcontractor is not 
required to incorporate Fluor baniel Femald Design Change Notices @ a s )  in the red line 
marking. Redlined documents must be clearly identified as containing As-Built information. 
They must be a clear, concise, up-to-date, legible representation of the changes. 

Describe how and by whom as-built drawings are maintained for both Fluor Daniel 

RESOLUTION OF OUALITY PROBLEMS 

1. Quality problems identified by subcontractor personnel shall be identified, in writing, to Fluor 
Daniel Fernald's Tecipical Representative immediately after discovery. The Technical 
Representative may require that the subcontractor use Fluor Daniel Femald forms to report 
quality problems. 
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I 2. Fluor Daniel Fernald shall have the right of rejection of any "rework," or "repair" or 
2 "accept-as-is'' disposition. 
3 

4 The subcontractor shall identlfy and, where applicable, segregate nonconforming items so 
5 that they will not be used prior to resolution of the nonconformance. 
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SITEWIDE EXCAVATION PLAN 

I 

SECTION 2 
Identifies the major programmatic issues that 

I 

SECTION 3 

I 

Provides the gen 
projectspecific I rnonitorina durina remediation. 

Specifies the project-level health and safety 
requirements and organizational responsibilities 

durina remediation. 

SECTION 7 
Discusses the general purpose and 

contents of the required remediation 
documents. 

APPENDIX A - Soil Remediation ARARs and TBCs 
APPENDIX 6 - Sitewide Sequencing Pian 

APPENDIX C - Constituent of Ecological Concern Selection 
APPENDIX D - Wood Sampling Program 

APPENDIX E - SEP Quality Assurance Project Plan (QAPP) 
APPENDIX F - Implementation of Construction 
APPENDIX G - Certification Design Rationale 

APPENDIX H - Summary of Field Measurement and Laboratory Analytical Technologies 
APPENDIX I - Sitewide Extent of Contamnation by Constituent 
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APPENDIX F IMPLEMENTATION OF CONSTRUCTION 

INTRODUCTION ? 

Appendix F presents material associated with the implementation of construction activities. 

Procurement and subcontracting of services is discussed in Section F. 1. Standard practices associated 

with preparing a site for excavation are reviewed in Section F.2. Section F.3 summarizes the 

excavation of soil and at- and below-grade structures. Contingency plans for unexpected excavations 

scenarios are described in Section F.4. Management of excavated soil and debris is discussed in 
Section F.5. Section F.6 deals with the management of monitoring wells. Sections F.7, F.8, and F.9 

deal with the restoration guidelines, maintenance activities, and surveillance and inspections. 
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F. 1 PROCUREMENT AND SUBCONTRACTING 

Procurement and subcontract awards for all activities to support and implement remediation projects 

will generally be performed through fixed price/unit price subcontracts. The FDF acquisition system 

follows requirements of the Federal Acquisition Requirements (FARs) and is designed to ensure 

adequate and effective competition among prospective bidders/proposers. The procurement process is 
described in the following sections. 

. .  . F. 1.1 Sollcltatlon Process 

The general solicitation process involves prequalification of prospective subcontractors, issuance of an 

Invitation for Bid, a pre-bid meeting and tour, receipt and review of bids, and award. Each of these 

steps is discussed in the following subsections. 

F . l . l . l  Prea ualificaw 

Prospective constructiodexcavation subcontractors will be prequalified as the first step in the 

procurement process. Minimum qualifications will be established in a prequaliication solicitation 

package for each project or group of projects. Such qualification criteria include: 

A minimum number of similar size and scope of projects successfully completed; 

An acceptable safety performance record; 

Minimum bonding and insurability requirements; 

Ability to complete the work; and, 

Availability of qualified personnel. 

To be considered for the solicitation process, each prospective subcontractor must demonstrate 

compliance with these minimum qualifications. Those firms not meeting these minimum qualifications 

will be eliminated from further consideration. 

F. 1.1.2 hvitation for Bid 

A statement of work, technical specifications, and design drawings will be prepared during the design 

phase of each project by the FDF Construction Engineering Planning and Bidding Group, with input 
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from Engineering, Health and Safety, QNQC, and Procurement personnel, and other applicable 

disciplines. These will be combined with the General Conditions and Special Conditions to complete 

the contract documents. The contract documents will be sent to prequalified, prospective bidders in a 

solicitation package, which includes an Invitation for Bid specifying the date and time of the pre-bid 

meeting and the date and time bids are due. Development of a clear and complete solicitation package 

will be emphasized to avoid protests, minimize change orders, and establish the framework for 

compliance with ARAB and construction quality acceptance and health and safety requirements. 

F. 1.1.3 Re-Bid M e e w  and T o u  

A pre-bid meeting will be conducted for each project, as necessary, to ensure a consistent 

understanding of the overall requirements and to solicit clarification requests prior to receipt of bids 

and contract award. Prospective bidders will be required to attend the pre-bid meeting and work site 

tour. 

The pre-bid meeting is intended to provide an opportunity for all bidders to ask questions about the 

solicitation package, site policy, and existing site conditions. Questions will be answered in writing and 

will become an addendum to the solicitation package. Typical topics covered at the pre-bid meeting 

include introductions, bid and award process, statement of work and design, terms and conditions, 

project labor agreement, substance abuse program, PSHSP, QNQC requirements, 'training, regulatory 

compliance, site security, access controls, temporary utilities and facilities, potable water sources, 

schedule and milestones, reporting, and submittals. 

F.1.1.4 Receipt and Re view of Bids 

Bids will be received at the time and place specified in the solicitation package. Bids not received by 

the specified time will be returned to the bidder unopened. The bids will then be reviewed to 

determine if they are responsive to the terms and conditions of the solicitation package. Determination 

of responsiveness is based on proper completion of forms, acknowledgment of amendments, submission 

of bond, and any other submittal requirements specifically identified in the solicitation package. If a 

bid is determined to be nonresponsive, it will be eliminated from further consideration. a 

i 

2 

3 

6 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

to 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

FER\OUS\SEWPNuly 1 I, 1597 1 1 :3 1 am F-3 



; .  , 

, . .  . 

FEMP-OSSEP D m  
July 14, 1997 

F. 1.1.5 Subcontract A ward 

Following the determination that the bid is responsive, the FDF Contract Administrator will 

recommend and make the final award. Each solicitation package will specify the approximate dates of 

award and Notice to Proceed. 

As the lead agency responsible for CERCLA activities at the FEMP, the DOE retains final approval 

authority for any procurement action which exceeds established dollar thresholds for each type of 

procurement action. Any projects with costs over the established limits will require approval by the 

DOE Contracting Officer prior to award. The time for this approval will be built into the schedule 

established in the solicitation package. 

F. 1.2 Material Procure- 

The majority of the equipment and materials for the excavation projects will be procured by the 

subcontractor(s) performing the remediation (construction). Procurement of equipment and material 

will be in accordance with specification requirements and the schedule included in the subcontract. 

Vendor data will be submitted by the subcontractor, in accordance with the submittal schedule, for 

review to ensure design and specification requirements are achieved. The subcontractor is responsible 

for maintenance and repair of procured equipment and material until final acceptance and turnover to 

FDF on behalf of the DOE. 
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F.2 SITEPREPARATiON 

The IRDP plans and specifications for excavation will be developed based on information contained in 

the FEMP Integrated Information Management System (IIMS) (Section 2.3 of the SEP) to establish 

proposed limits of excavation. This information will include remedial design phase (Section 3.1 of the 

SEP). This information will be presented to the excavation subcontractor in IRDPs. 

As described in Section F. 1, soil excavation will be implemented by a subcontractor to FDF. The 

subcontractor will be responsible to prepare a detailed construction work plan that describes how the 

remediation shown on the drawings and described in the specifications will be implemented. The work 

plan will describe excavation tasks and activities necessary to complete excavation. The plans will 

present a remediation sequence and schedule and describe how excavation will be performed. 

One of the first activities that will be completed by the subcontractor will be site preparation. Site 

preparation consists of construction activities and tasks necessary to prepare the site for actual soil 

excavation and at- and below-grade D&D activities. Site preparation consists of the following: 

a 

a 

a 

a 

a 

a 

m 

a 

a 

Establishing excavation boundaries and access controls 

Establishing support areas 

Installation of decontamination facilities 

Clearing and grubbing 

Removal of surface material 

Implementation of surface water management systems 

Installation of erosion and sediment control measures 

Establishing survey controls 

Field layout of excavation 

Utility maintenance 

Each of these activities is discussed in the following subsections. 
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. .  F.2.1 

Initial site preparation activities will include establishing defined construction areas and access controls 

in the field and posting appropriate signs at construction boundaries. Construction areas will be 

established based on potential radiological exposure, the type of work to be performed (excavation, 

D&D, etc.), and location. Areas will be posted based on radiological requirements. The types of 

radiological postings that are anticipated for soil excavation areas include: 

Establishtngca vat ion B o u n m s  and Access Controls 

Radiation Area: Areas accessible to individuals in which radiation levels could result in an 
individual receiving a deep dose of radiation equivalent in excess of 5 mrem in 1 hour at 30 
centimeters from the source or from any surface that the radiation penetrates. 

Contamination Area: Areas where removable contamination levels are greater than the 
removable values specified in Appendix D of Rh4-0020, but less than or equal to 100 times 
those values. 

Soil Contamination Area: Areas where radioactive material contamination exists in a matrix 
(e.g., soil) at levels exceeding natural background and has not been released for unrestricted 
use in accordance with DOE Order 5400.5, Radiation Protection of the Public and the 
Environment (DOE 1990). 

Controlled Area: Areas to which access is managed to protect individuals from exposure to 
radiation and/or radioactive material. Two categories of controlled areas are anticipated: 

- Category I (controlled area): Category I controlled areas are considered to have a potential 
for individuals to be exposed to low levels of radioactive contamination when working in 
the area. Eating, drinking, smoking, and/or chewing is prohibited within a Category I 
controlled area except for controlled break areas approved by the Manager of Radiological 
Control. Personnel and material monitoring is required to exit a Category I controlled 
area. 

- Category I1 (controlled area): A Category I1 controlled area is an area that has been 
surveyed and released from contamination controls. No personnel or material monitoring 
is required to exit. 

Radiological Buffer Area (RBA): Intermediate areas established to prevent the spread of 
radioactive material and to protect personnel from radiation exposure. 
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Fencing will be used to establish the construction boundary. The type of fencing used will be based on 

several factors, including location, amount of traffic in the area, expected depth of excavation, and 

radiological classification. Some examples of types of boundary fencing and their typical uses are: 

Chain link fencing, which may be used in highly congested traffic areas and may include 
pedestrian and vehicle access gates. 

Perimeter rope and stakes, which will be placed at the boundary of remote, relatively low 
contaminated areas. The construction area will be defined by stakes, yellow rope and signs. 
The perimeter rope will also define the radiological control boundary for the site. Chain link 
fencing and gates may be installed at vehicle access points. 

Construction fencing, which is a cloth, plastic or similar material used to delineate construction 
areas and restrict access. 

Silt fencing, which may be used in some locations to delineate construction boundaries and 
provide sediment control. 

Combination fencing, which is a combination of chain link fencing and rope. The rope and 
stakes will define the site boundary in remote areas. Fencing and gates may also be installed at 
the perimeter of sensitive areas such as the support area and retention basins. 

The guidelines referenced in this section represent the current standards that are to be followed during 

the development of each IRDP (see Section 7.1 of the SEP). These guidelines may be revisedhpdated 

during the development of each IRDP to reflect changes in the current standards or specific conditions 

encountered in each of the remediation areas for which an IRDP is being developed. 

F.2.2 fitabl i s h i o p o r t  Areas 

Support areas will be established in the vicinity of the construction area. Access to the construction 

area will generally be provided through a support area. The support area will include vehicle and 

personnel radiological monitoring and decontamination facilities, office and storage trailers, parking, 

storage yard, restroom, and other subcontractor facilities. If properly located, one support area may be 

used for multiple construction areas. The size, location, and complexity of each support area will vary 

depending upon area-specific requirements that will be identified in each IRDP (Section 7.1 of the 

SEP). . 
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. .  . . .  F.2.3 hstallation of D e c o m n  Facilitiq 

Decontamination facilities will be used to monitor and decontaminate personnel and equipment leaving 

a controlled area. Each IRDP will identify specific requirements related to the construction of new, or 

use of existing, decontamination stations. Personnel decontamination stations will generally be located 

in the support area at the entrance to the construction area. The stations will typically consist of one or 

more trailers containing radiological monitoring equipment, emergency showers, wash basins, and 

change-out room(s) . 

Similarly, equipment decontamination facilities will also be located in the support area and be used to 

decontaminate equipment before it leaves the construction area. Again, depending on its location, the 

facility may be used to support multiple remediation areas. In addition, it may be necessary to 

construct a decontamination facility for construction equipment that leaves the FEMP. These facilities 

will be used within a controlled area to minimize the spread of soil and mud onto haul roads and other 

areas of the site. These facilities will typically consist of vehicle and wheel wash facilities and be 

constructed where haul vehicles exit excavation areas onto dedicated haul roads within contaminated 

areas. Their function is to remove larger pieces of soil and debris from vehicles before they leave the 

excavation area. These facilities will typically consist of high pressure wash equipment and a concrete 

pad with a trench drain and sump. Water collected in the sump will be managed in accordance with 

existing site procedures. Specific decontamination requirements for each phase of remediation will be 

identified in area-specific IRDPs . 

F.2.4 Clear@ and Grubbing 

Clearing (cutting and removal of trees) will typically be the first step of excavation. There is no 

evidence that the majority of trees are contaminated, based on the results of the wood sampling 

program (Appendix D). Therefore the upper sections of trees (greater than 2 feet above the ground 

surface) are considered to be below FRLs. The tree trunks and upper branches can be chipped and 

temporarily stored near the excavation for later use as mulch. This material will be hauled to a wood 

chipper located within the control area boundary. Logshrush below FRLs will enter the chipper in the 

controlled area and exit the chipper outside of the controlled area. Utilizing the trees for mulch will 
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minimize the amount of organic material going into the OSDF and provide mulch to later restore the 

excavation. 

The stumps, roots, and above-ground portions of trees with demonstrated contamination will be 

considered part of the contaminated surface soil and dspositioned according to the Waste Disposition 

Program (Section F.5). 

F.2.5 m v a l  of S e e  M a t d  

Surface material such as gravel, pavement, and railroad ties and ballast will be removed during 

excavation. This material will be managed according to the Waste Disposition Program (Section F.5). 

F.2.6 V c e  Water Management S v s t a  

Surface water management systems will be installed during the site preparation phase to control surface 

water run-offlrun-on, provide erosion and sedimentation control, minimize potential recontamination of 

remediated areas, and to minimize discharges of potentially contaminated surface water during 

remediation. Surface water management and erosion and sediment control facilities will be designed 

for each specific area as the IRDPs are developed. The following documents will be used as guidance 

andlor for reference during the development of specific plans: 

a 

Rainwater and Land Development, Ohio's Standard for Storm Water Management Land 
Development and Urban Stream Protection. Ohio Department of Natural Resources (ODIW), 
Division of Soil and Water Conservation, Columbus OH. Second Edition, January 1996. 

Storm Water Pollution Prevention Plan (SWPPP) Checklist, Ohio EPA, Division of Surface 
Water, 1995. 

Construction and Material Specifications, State of Ohio Department of Transportation (ODOT), 
1995. 

FEW Storm Water Pollution Prevention Plan (SWPPP) (DOE 1996a). 

Surface water management systems and sediment and erosion control measures will be designed using 

the appropriate design guidance, engineering judgment and experience from earlier phases of 

remediation. Surface water management systems will be designed to divert storm water run-off from 
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upgradient areas around excavations, collect run-off from areas that will be disturbed during 

excavation/ remediation, convey water to appropriate facilities, and provide the necessary and 

appropriate controlled and/or treatment facilities. 

4 

The overall approach for remediation activities and surface water management system practices will be 5 

performed to achieve, to the extent practical, the following objectives: 6 

7 

Minimize storm water run-off from contaminated areas 

Minimize storm water run-on to remediated areas 

Minimize the acreage of disturbed area actually undergoing excavation at any one time 

Collect, control and provide adequate hydrologic and sedimentation wastewater/storm water 
capacity for run-off from disturbed areas 

Collect and treat potentially contaminated run-off in existing F E W  treatment facilities, as 
appropriate. 

Run-on and run-off will be minimized through the installation and construction of diversion channels, 

diversion berms, culverts, and similar drainage control structures. The area disturbed at any one time 

will be minimized and disturbed areas will be stabilized in accordance with recognized design 

standards. Sumps, traps, basins, and/or ponds will be constructed in and near disturbed areas to 

provide sedimentation capacity. Collection channels will be constructed to collect and convey nui-off 

from disturbed areas to sedimentation facilities. All storm water run-off currently conveyed to the 

controlled storm sewer system (former production and waste pit areas) will continue to be collected and 

treated through the AWWT until these areas have been certified clean. Run-off from radiologically 

contaminated areas (above FRLs) and potentially contaminated areas located outside of the controlled 

storm sewer system will be controlled, monitored, and treated if degradation of run-off quality is 

expected. As necessary, specific details on the control, monitoring, and potential treatment of storm 

water from each remediation area will be provided in subsequent IRDPs. 
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The general components of the surface water management system will consist of 

Diversion channels and related devices 

Excavation sumps 

Collection channels 

Traps, basins and ponds 

Existing wastewater/storm water treatment facilities. 

Surface water management systems will address run-off from disturbed areas during each phase of 

remediation (i.e. soil excavation). Run-off from all disturbed areas will be collected and conveyed to 

appropriate erosion and sedimentation control devices andor wastewater treatment facilities prior to 

discharge. The Sitewide Sequencing Plan (SSP) conceptually addresses run-off for each phase of 

F.2.6.1 Piversion Channels and R elated De vices 

Surface water run-on from areas that are upgradient or adjacent to a disturbed areas will be diverted 

away from disturbed areas and the associated surface water collection systems to the extent possible. 

Diversion devices may include diversion ditches, berms, grass swales, pipes, and other control devices 

used to convey storm water run-on away from undisturbed or previously remediated areas. 

Diversion ditches will generally be constructed on relatively flat slopes (typically 1 to 5 percent slope). 

Because of their relatively flat slope, the ditches will typically be stabilized with vegetation. Diversion 

ditches convey large flows or are excavated with steeper bottom grades (25 percent) will be engineered 
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and stabilized with erosion control matting or other appropriate stabilization techniques. 24 

25 

F.2.6.2 Exca vation Sumps 26 

Where practical, active areas of excavation will be graded to drain to collection points located within 21 

the excavation as remediation is performed. Temporary "Excavation Sumps" will be installed in these 

collection points. Excavation sumps will minimize the amount of run-off that may flow overland and 
28 

29 

provide sedimentation capacity near the active area of excavation. An excavation sump will include: 30 
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Sediment Storage Capacity 

Sediment Filter Device(s) 

Pump. 

FEMP-OSSEP D W  
July 14, 1997 

Sediment storage capacity will be provided within the sump and below the pump intake. Water will be 

pumped out of the sumps and into sediment traps, basins, or ponds as necessary to keep the excavation 

area functional. Multiple excavation sumps may be used at one time. They will be continually moved 

as remediation progresses to keep them in close proximity to the active excavation. The excavation 

subcontractor may propose alternate means of controlling sediment within the excavation. 

F.2.6.3 Collection Channels 
Collection channels will be constructed at the downstream area of excavation to collect run-off from the 

disturbed areas and convey it to collection areas, traps, basins opponds. Collection channels will be 

designed to handle the flow that will be generated in the upgradient areas and safely convey it to the 

appropriate facilities. Generally, collection channels in areas where overflow has the potential to 

discharge off site will be designed for the 10 year 24 hour storm. Channels will be lined with 

vegetation, matting material, or other material based on the design flow. When necessary, an 

infiltration barrier (typically clay) will be installed in collection channels where excavation to construct 

the channels extends into the sands and gravels of the Great Miami Aquifer. 

F.2.6.4 Tram. Bas ins. and Ponds 

Traps, basins, and ponds will be constructed to provide storm water management and sedimentation 

control. Run-off from disturbed areas will discharge directly into these facilities, or will be collected 

and conveyed to them through collection channels. The.decision to use traps, basins, or ponds will be 

based on area-specific conditions and presented in IRDPs. These area-specific conditions include: site 

of disturbed area, existing conditions (before excavation), expected final conditions (after excavation), 

location of nearby water management facilities and other conditions. Traps, basins and ponds will be 

sited to provide both sediment and storm water storage capacity. Each facility will have appropriate 

outlet devices. Larger basins and ponds will have both principal and emergency spillways. Priicipal 
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spillways will include pumps, risers, outlet barrels, and open channels. Emergency spillways will 

generally consist of open channels. 

. . .  F.2.6.5 E x l s t i n g o l  Fa- 
Existing water handling and treatment facilities will be utilized during construction to take maximum 

advantage of existing FEMP infrastructure, and to minimize construction costs to the extent practical. 

These facilities include: 

Bio-surge lagoon. 

Storm sewer (collection and conveyance) systems 

Storm water retention basins (SWRB) 

Advanced wastewater treatment (AWWT) facility 

F.2.7 Installation of Erosion a& SedimnGontrol D evices 

Storm water management system components (such as channels, basins, etc.) will also provide erosion 

and sediment control. However, additional measures will be used as required to provide control of 

erosion and sedimentation. These measures may include but are not limited to: 

Silt fence 

Temporary seeding 

Permanent seeding 

Crusting agents 

Other devices. 

Erosion and sediment control components will be selected and utilized in general conformance with 

applicable ODNR, OEPA, and ODOT requirements. Specific components will be presented on the 

construction drawings and specifications of the IRDPs. 
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. .  F.2.8 E&j&Mug Survev C- 

Existing benchmarks and survey monuments will be provided by FDF and shown on the drawings. The 
subcontractor will establish project site survey control points (including baselines and temporary - . 

benchmarks) in the field based on the coordinate system shown on the drawings. 

F.2.9 Field Lavout of Ex cavatiog 

All areas to be excavated will be staked in the field and approved by FDF before actual excavation. 

F.2.10 

FDF will identify and address all underground utilities in areas before excavation begins. All active 

utilities within areas to be excavated will be either permanently shut off or rerouted. Utility lines will 

be shown on the drawings. The excavation subcontractor will be responsible to protect utilities at the 

edge of areas to be excavated and remove those within the excavation as shown on the drawings. The 

Sitewide Sequencing Plan (SSP) (Appendix B) was developed to be performed in a logical manner by 

sequencing areas of the site that can be "shut down" without affecting future areas to be excavated. 
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F.3 EXCAVATION 
The IRDP plans and specifications for excavation will be developed based on information contained in 

the FEMP Integrated Information Management System (IUIS) (Section 2.3 of the SEP) to establish 

proposed limits of excavation. This information will include data collected during the RUFS process as 

well as during predesign investigations associated with the remedial design phase (Section 3.1 of the 

SEP). This information will be presented to the excavation subcontractor in IRDPs. When the limits 

of the excavation shown on the IRDP construction drawings are achieved, confirmation sampling for 

precertification and certification will be performed as described in Section 3.0 of the SEP. 

As described in Section F. 1 ,  soil excavation will be implemented by a subcontractor to FDF. The 

subcontractor will be responsible to prepare a detailed construction work plan that describes how the 

remediation shown on the drawings and described in the specifications will be implemented. The work 

plan will describe excavation tasks and activities necessary to complete excavation. The plans will 

present a remediation sequence and schedule and describe how excavation will be performed. 

Depending on the existing conditions in an area, the plans will address the following excavation 

activities: 

Removal of shallow utilities 

Excavation of shallow soil 

Deep excavation 

Excavation of special materials 

Demolition of at- and below-grade walls and structures 

Removal of roads and transportation systems 

Removal of existing water management systems. 

. . .  F.3.1 

Shallow utility lines (typically less than 4 feet deep) include storm, sanitary, water, electric, gas, and 

sump lines. Excavation of utilities will include the utility lines themselves and backfill material which 

typically consists of s&d or gravel and extends below the lines. 

V a l  of Shallo w UtllitieS 
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All utilities will be shut off or rerouted before excavation. Excavated material will be managed 

according to the Waste Disposition Program (Section F.5). 

F.3.2 E x c a n  V of Shallo w Sod 

Excavation of shallow contaminated soil (less than 4 feet) will be perfonned using standard excavation 

equipment, including scrapers, dozers, loaders, or similar equipment. Excavation Approaches A and E 

in Section 4.0 provide conceptual details regarding the procedures to be used in shallow excavation 

areas to meet remediation goals. The excavated soil will be managed according to the Waste 

Disposition Program (Section F.5). 

F.3.3 Demo lition of At- md Belo w-Grade Walls and Structures 

This work includes the removal of interior walls, slabs, and structural steel below the existing 

groundlslab levels. 

F.3.3.1 Interior Walls and Structur es 

The interior walls of basements that are not support walls will generally be removed before exterior 

wall and foundation removal. The type of equipment used will depind on the location and construction 

of the structures. This material will be managed according to the Waste Disposition Program 

(Section F.5). 

F.3.3.2 Exten 'or Walls and F o u m  

This work involves the excavation of soil along the outside of walls and foundations sufficient to 

remove the exterior walls and foundations and to provide access to the subbasement slabs and sumps. 

Slabs and foundations will be systematically cut or broken up within each working excavation area. 

During soil excavation and size reduction of slabs and foundations, water misting or other methods will 

be used for dust control. Excavation for foundations, slabs, and piers will be done with proper shoring 

techniques or will be laid back on a safe cut slope. Excavated material will be managed according to 

the Waste Disposition Program (Section F.5). 
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F.3.4 Beep Fsca V m  ' 

This work involves the excavation of below-grade building footers, slabs, grade beams, piles, and deep 

contaminated soil, including perched water and sand lenses. Deep excavation of contaminated soil will 

be accomplished with dozers, loaders, excavators, and backhoes. Storm water will be contained by the 

installation of storm water run-odrun-off controls, such as collection ditches, berms, and sumps. 

Excavation Approaches B, D, and F in Section 4.0 provide conceptual details regarding the procedures 

to be used in deep excavation areas to meet remediation goals. 

As described in the Sitewide Sequencing Plan (Appendix B), surface water will generally be pumped 

into the existing storm water facilities on the FEMP. Perched groundwater will be addressed based on 

the specific conditions anticipated for each area. Perched groundwater will generally be pumped to the 

AWWT for treatment. However, if the groundwater has contacted a listed hazardous waste, 

pretreatment will be required prior to treatment through the AWWT. The IRDPs will describe the 

anticipated groundwater conditions expected in the areas, the conceptual requirements for dewatering 

systems (i.e., number and location of wells and pumping rates), the required pretreatment, and 

compare expected flow and quality to waste acceptance criteria for the AWWT facility. The 

subcontractor's Safe Work Plan will describe specific methods, equipment, and procedures that will be 

used for excavation dewatering. 

F.3.5 Exca v m  * of SDecial M m  
Special materials that are known to exist as a result of RI/FS data, predesign data, or process 

knowledge should be addressed as early as possible in a given remediation area to allow for laboratory 

turnaround times, archaeological excavation or surveys, or to prevent potentially adverse 

environmental conditions. The requirements for excavation will be identified in the IRDPs. The 

subcontractor will describe the specific methods that will be used for special materials in the Safe Work 

Plan and the associated standard operating and health and safety procedures. The subcontractor will 

submit this information for review prior to commencing excavation activities. All special materials will 

be managed in accordance with the Waste Disposition Program (Section F.5). 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 ' 

21 

22 

23 

24 

25 

26 

n 

28 

29 

FER\OUS\SEWPNuly II. 1997 11:31 am F-17 



. .  
. .  ' .  . 

FEMP45SEP DRAFT 
. July 14, 1997 

Special materials that are encountered unexpectedly during excavation activities will be managed in 

accordance with contingency plan outlined in Section F.4. 

F.3.6 -0 Val of Roads and T- 
Existing roads will be used to transport impacted material from excavation areas to the OSDF and 

interim storage areas whenever possible. In some cases, new haul roads will be constructed to 

transport material. To the extent practical, paved roads will be used for hauling, because this will 

provide a more durable and reliable surface and will minimize dust generation. Also to the extent 

practical, nonessential vehicular traffic will be minimized on haul routes. In general, roads will remain 
in operation through remedial activities, as long as they are needed, and be one of the last materials 

remediated. 

F.3.7 Removal of Exist i np Water Mana gement Svstems 

The FEMP maintains and operates a complex water management system. The major components of 

this system include a storm water collection system, storm water retention basins (SWRBs), and an 

advanced wastewater treatment (AWWT) facility. Excavation plans will utilize the components of the 

existing systems, to the extent practical, during remediation for conveyance and appropriate treatment. 

Proposed conveyance routes and treatment systems are described in the Sitewide Sequencing Plan 

(SSP) (Appendix B). Like roads, the water management systems will be among the last to be 

remediated. 
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F.4 CONTINGENCY PLANS 

Contingency plans are provided here for those circumstances when unexpected conditions or materials 

are encountered. Typicaily, these events will require special handling which cannot be managed 

through standard excavation guidelines or analytical methods. The three general categories of 

unexpected events are: 

The unearthing of materials which require special handling 

The discovery of unexpected cultural or historic resources 

Encountering contamination or soil conditions which may pose a risk to human health or the 
environment if standard excavation practices are used, or which are significantly different than 
expected, or which may affect other operations. 

F.4.1 Materials Wh ich Reauire Spe- 

The following potentially contaminated or hazardous materials will require special handling if 

encountered during soil excavation activities. The management strategy for each category is provided 

in the following subsections. Planning for boxes, drums, bags or other containers potentially required 

for disposal or storage of non-conforming materials is the responsibility of each project. Each project 

is also responsible for recording and transferring information required for subsequent management of 

the discovered materials (Section F.5). 

Asbestos 

Construction debris 

0 e 

Lead acid batteries 

Medicalhfectious waste 

Miscellaneous debris 

Nonpressurized containers 

Piping 

Pressurized containers 

Non-soil residues 

Tires 
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. Transformers 

Uraniummetal. 

It may be determined during the development of an IRDP that a specific area has the potential to 

contain significant quantities of one or more of these materials. In those instances, special programs 

for handling the material may be presented within the IRDP that incorporate the procedures outlined in 

the following subsections and area-specific economics of scale. In all cases, the Construction Manager 

or designee will coordinate field activities relevant to non-conforming materials. The SCEP Waste 

Programs Core Services (WPCS) Representative will be contacted for assistance in field decisions and, 

if applicable, movement of materials to appropriate FEMP storage and handling areas for 

characterization, treatment evaluation, and final disposition arrangements. Existing waste storage and 

handling facilities will be utilized for the processing of special materials until those facilities are 

dismantled. A new temporary central facility will be utilized thereafter. The location of the temporary 

facility will be selected to facilitate ease of operation and to prevent contamination of certified areas 

during the movement of affected materials. 

The Impacted Materials Placement (IMP) Plan (DOE 1996b) includes further details regarding OSDF 

waste acceptance criteria and impacted material categories. 

F.4.1.1 Asbestos 

Potential forms of regulated and non-regulated asbestos-containing materials (ACM) include, but are 

not limited to, transite panels, floor tile, electrical cable, and piping insulation. All such material will 

be managed in accordance with the Waste Disposition Program (Section F.5). 

In general, insulation from wrapped pipe will be segregated, optionally size-reduced, and double- 

bagged or equivalent. Other ACM meeting OSDF Category 5 criteria will be segregated from the soil, 

double-bagged for on-site disposition and, if necessary, containerized for interim storage. ACM which 

does not meet the OSDF WAC will be containerized and moved to a FEMP interim storage area for 

characterization, treatment evaluation, and final disposition. 
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F.4.1.2 -on Deb& 

Construction debris will be managed in accordance with the Waste Disposition Program 

(Appendix F.5). In general, construction debris will be evaluated for OSDF Categories 2 , 3  and 5. 

Category 2 material includes materials with a loose thickness of no more than 18 inches. Typical 

Category 2 materials include compactible construction materials and concrete. in contrast, Category 3 

items are primarily structural and require individual handling and placement. These items may be no 

more than 4 feet high and must be of regular geometry. For Category 3 items, voids greater than 1 ~ 

must be filled with flowable, cohesionless material or a quick set grout. Category 5 allows case-by- 

case evaluation of materials requiring special handling, placement and compaction. If the debris does 

not meet one of these OSDF categories, it will be containerized and moved to a FEMP interim storage 

area for characterization, treatment evaluation, and final disposition. 

F.4.1.3 Lead Acid Batt er ies 

Lead acid batteries will be managed in accordance with the Waste Disposition Program 

(Appendix F.5). In general, intact lead acid batteries will be containerized and taken to a FEMP 
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interim storage area for subsequent off-site recycling or disposal. Broken batteries and battery pieces 16 

will be segregated from soil, containerized, and stored for subsequent off-site disposal. 

F.4.1.4 &giical&&&us Waste 

Examples of medical/infectious waste include syringes and vials. These and related materials will be 

managed in accordance with the Waste Disposition Program (Section F.5). In general, 

medical/infectious waste will be containerized and moved to a FEMP interim storage area for 

characterization, treatment evaluation, and off-site disposal. 

F.4.1.5 Miscellaneous Debris 

Miscellaneous debris includes oil/air filters, PPE, radiators, cable/wire, tools, heavy equipment, office 

materials and documents. These materials will be managed in accordance with the Waste Disposition 

Program (Section F.5). In general, miscellaneous debris will require evaluation against the OSDF 

WAC on a case-bycase basis . a 
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F.4.1.6 Non-Soil &si,&gs 
Examples of non-soil residues that are readily identifiable in the field include, but are not limited to, 

green salt, black oxide, orange oxide, sump cake, and flyash . Veins or pockets of this material of 

sufficient size to excavate will be field screened and surveyed to determine radionuclide content. If 

field screening indicates that the material is a radionuclide-bearing residue, appropriate health and 

safety procedures must be implemented (Section 6.0 of the SEP). Non-soil residues will be managed in 

accordance with the Waste Disposition Program (Section F.5). 

In general, the material will be excavated, containerized and moved to a FEMP interim storage area 

where it will be evaluated for sale as nuclear material. If the residues do not meet nuclear material 

criteria or if a buyer cannot be found, they will be characterized as waste, evaluated for treatment, and 

dispositioned off site. Non-uranium residues will be stockpiled or containerized based upon operational 

contingencies. These materials will be evaluated against OSDF WAC and will be managed as 

Category 1 material if acceptable. Some non-soil residues may require additional physical processing, 

including dewatering, compaction, or blending with impacted soil before OSDF placement. Non- 

uranium residues which cannot be placed in the OSDF will be containerized for off-site disposal. 

F.4.1.7 Containen 

Containers include intact drum, metal and wood boxes, cans, and other types of containers. Such 

materials will be managed in accordance with the Waste Disposition Program (Section F.5). 

In general, containers will be segregated from excavated soil and visually inspected for leaks and 

indications of the contents. When safety considerations allow, the container will be opened and a 

description of contents recorded on a Visual Inspection Form. Leaking containers will be either 

overpacked or repacked before movement from the immediate area of discovery. When these actions 

have been completed, containers will be moved to a FEMP interim storage area for characterization, 

treatment evaluation, and final disposition. Off-site disposition is expected for most containerized 

materials. Empty containers will be managed as OSDF Category 2 debris and staged in an approved 

stockpile for on-site disposition. The containers will be dismantled as necessary to meet Category 2 

criteria. 
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F.4.1.8 B u r i z e d  Con- 

Pressurized containers that may be encountered include aerosol cans, Freon containers, gas cylinders, 

propane tanks and fire extinguishers. These materials will be managed in accordance with the Waste 

Disposition Program (Section F.5). 

In general, pressurized containers will be segregated from the excavated soil and container integrity 

evaluated. All intact pressurized containers will be handled as though they contain material. Intact 

containers will be overpacked and moved to a FEMP interim storage area where they will be emptied 

or otherwise appropriately managed. Any contents will be characterized, evaluated for treatment, and 

dispositioned either on or off site. The OSDF IMP Plan prohibits pressurizable gas cylinders; therefore 

all empty pressurized containers must be punctured, crushed or cut so that the interior is open to the 

atmosphere before OSDF disposition. Damaged pressurized containers (i.e., no longer containing 

material at the time of discovery) will either be disposed off site or managed as OSDF Category 2 ,3 ,  

or 5 debris for on-site disposition. 

F.4.1.9 me/PumDS 

Drain lines, sewer lines and process piping and pumps are expected to be encountered during soil 

excavations. To the extent possible, excavations will be designed so that sections of piping are exposed 

intact. One end of the piping will then be elevated, cut, and any flowable material contained therein 

drained into a container. The length of piping may then be capped and removed. 

Containerized pipe and pump contents will be managed in accordance with the Waste Disposition 

Program (Section F.5). In general, this material will be moved to a FEMP storage area and evaluated 

for on-site treatment in the AWWT or disposal off site. The empty piping and pumps will also be 

managed in accordance with the Waste Disposition Program (Section F.5). Typically, they will be 

managed as OSDF Categories 2 and 3. The piping may be no more than 10 feet in length; voids 

greater than 1 e must be filled with flowable cohesionless material or a quick set grout. 

Characterization of impacted materials (piping, soil, others) from trenches that contain process piping 

will include review of Waste Programs Material Evaluation Form (MEF) files for containerized process 

residues/equipment that were managed in the associated plant. 
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F.4.1.10 Tires I 

Tires will be managed in accordance with the Waste Disposition Program (Section F.5). In general, 

tires will not be placed in the OSDF. They will be containerized and moved to a F E W  interim storage 

2 

3 

area for characterization, treatment evaluation, and final off-site disposition. 4 

5 

F.4.1.11 5 6 

7 Transformers and electrical equipment will be managed in accordance with the Waste Disposition 

Program (Section F.5). In general, this material will be segregated from the excavated soil and 

evaluated to determine if it contains fluids. Empty transformers will be evaluated against the OSDF 

WAC and, if found to be acceptable, managed as OSDF Categories 2, 3 or 5 .  If an empty transformer 

does not meet one of these OSDF categories, it will be containerized and moved to a designated FEMP 

interim storage area for characterization and treatment evaluation, with arrangements for off-site 

8 

9 

10 

11 

12 

disposal. Transformers containing fluid will be containerized for interim storage and management. 

The contents will be evaluated for treatment, drained and containerized by WPCS. Containers of 0 
drained transformer fluid will be disposed at appropriate off-site facilities in accordance with the Waste 1s 

Disposition Program (Section F.5). After appropriate flushing (if required), emptied transformers will 

be filled with grout or crushed to meet the OSDF WAC and will be managed as OSDF Category 2, 3, 

16 

17 

or 5 material. 18 

19 

F.4.1.12 Uranium Meta 1 20 

Uranium metal may be encountered in various forms, including but not limited to derbies, ingots, and 

irregularly shaped scrap. These metals will be managed in accordance with the Waste Disposition 

Program (Section F.5). In general, uranium metal will be segregated and moved to a FEMP interim 

storage area and evaluated for classification and sale as nuclear material. If the metals do not meet 

nuclear material criteria or if a buyer cannot be found, they will be characterized as waste, and 

21 

22 

23 

24 

2s 

disposed off site. 26 

21 

. .  F.4.2 UnexDe cted DISCO verv of Cu ltural or Historic Resourc es 

The FEMP site is located within a 4.8 kilometer-wide (3 mile-wide) subterranean valley formed as a 

result of Pleistocene glaciation. The remaining glacial overburden made the valley soil rich for 

28 
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farming. The FEMP site and surrounding area are also located near the Great Miami River, which 

provided a source of water for early residents. Historically, these combined factors made the FEMP 

site and surrounding area desirable as a settlement place. As a result of this desirability, the area is 

rich with diverse cultural resources. 

The DOE acknowledges the cultural and scientific value of cultural resources at the FEMP site and 

recognizes its responsibility for stewardship of these cultural resources. DOE-FEMP's proactive 

approach to protecting cultural resource at the FEMP site and land impacted by FEMP activities 

consists of identifying, avoiding (if possible), and mitigating (when necessary) any cultural resources 

affected by actions at the FEMP. 

Management of cultural resources, particularly archaeological sites, is mandated by the National 

Historic Preservation Act (NHPA, 16 U.S.C. §470), the Native American Graves Protection and 

Repatriation Act (NAGPRA, 25 U.S.C. $3001, et seq.), and the Archaeological Resources Protection 

Act (ARPA, 16 U.S.C. §470aa-47011). The associated regulations for these laws are found at 36 CFR 

800.43 CFR 10, and 43 CFR 7, respectively. These laws and associated regulations ensure that 

archaeological resources are managed appropriately. Section 106 of NHPA ensures that DOE takes 

into consideration the effect of its undertakings on properties eligible for listing on the National 

Register of Historic Places, and that the Advisory Council on Historic Preservation has an opportunity 

to comment on those effects. NAGPRA and 43 CFR 10 establish that the rightful possession and 

control of Native American human remains, funerary objects, sacred objects, and objects of cultural 

patrimony that are discovered at the Fernald site belong to the most closely culturally affiliated 

federally-recognized tribe. These regulations and their implications to remediation activities at the 

FEMP are summarized in Appendix A. 

DOE has finalized a Programmatic Agreement with the Advisory Council on Historic Preservation and 

the Ohio Historic Preservation Office that will streamline the NHPA Section 106 consultation process. 

In addition, DOE has completed surveys of all areas scheduled for disturbance during remediation 

(approximately 450 acres). Four sites have been identified as requiring additional investigation if they 

are scheduled for disturbance in the future. Monitoring provisions will be included within the 
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individual IRDPs to ensure that previously identified sites are not disturbed and that any inadvertent 

discoveries in previously surveyed areas are managed accordingly. Additional areas of the Fernald site 

will only be surveyed if activities are proposed in the future that result in a disturbance. 

This plan provides a method to ensure compliance with the NHPA, NAGPRA, and other applicable 

cultural resource regulations in the event personnel, subcontractor personnel and/or any other persons 

working or assisting with a project (performing any ground disturbing activity) discover a cultural 

resourcehistoric property. 

. . . .  F.4.2.1 Proce dural R e m  

In the event that a remedial action affects an unidentified cultural resource, project staff will ensure safe 

handling by isolating the affected area until an emergency on-call contractor (within 4 hours) can 

perform the necessary data recovery. A contract is in place for such eventualities and has been used 

during installation of the public water supply. The DOE will consult with the appropriate parties, such 

as the State of Ohio Historic Preservation Office, pursuant to federal regulations (36 CFR Part 800) to 

determine an appropriate course of action as necessary. The DOE will avoid and minimize any adverse 

impacts to the extent practicable. 

A site procedure at the FEMP (currently designated as SP-0oO3) has been established to formalize the 

notification and consultation process that must follow the unexpected discovery of cultural resources. 

All grounddisturbing field activities must comply with that site procedure. 

In the event that human remains or an associated funerary object, unassociated funerary object, sacred 

object, or object of cultural patrimony are discovered during ground disturbing activities, the 

appropriate Native American tribes will be consulted to expedite removal of the remains and/or objects. 

While this consultation takes place, the DOE must cease activity in the immediate area and make a 

reasonable effort to secure the remains and/or objects. Work stoppage in the immediate area could last 

up to 30 days. 
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F.4.2.3 Trainlng 
Subcontractors will be trained to this plan (e.g., how to recognize a cultural resource), as needed. 

Additionally, the substantive text of this section will be included in any pertinent procurement packages 

in order for the subcontractor to estimate potential down time. 

. .  . .  F.4.3 u e c t e d  C o m o n / S o i l  Co- 

In the iterative process of excavating, precertifying, certifying, and re-excavating areas, some 

excavations may progress to a point where continued work would cause the remedial action to differ 

from the design. Such a difference could include: 

A contaminated area that extends outside the area of feasible storm water control 

An encounter with soil types or depths of excavation that were not within the design parameters 

A contaminated area that extends laterally to impact site facilities that are currently active or 
have a planned future use. 

In cases where the difference would not be considered significant, it will be addressed via the FEMP 
design change process. In the event the difference is significant from the design, one of the following 

options will be exercised: 

Revise the design within the guidelines established in this SEP, submit a letter describing the 
design change to the regulatory agencies, and proceed with excavation. 

Stop the job at the boundary of the problem condition and address the continued excavation in a 
subsequent Integrated Remedial Design Package. 

Discuss optional approaches with the regulatory agencies to determine if the area must be 
addressed as an exception to guidelines otherwise presented in this SEP. 
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F.5 EXCAVATED MATERIAI, MANAGEMENT 

This appendix provides guidelines for managing excavated soil, debris, vegetation, and special 

materials. Details for management of these excavated materials, where different or more detailed than 

contained herein, will be provided in the area-specific IRDP (Section 7.1) and will be based on the 

guidelines established in this section for staging, disposition, data-tracking, and management of 

impacted materials. Additionally, health and safely issues (Section 6.0) may be associated with some 

special materials. Further discussion of excavated material management, staging, and disposition 

procedures is provided in the following subsections. 

.. F.5.1 Conceptual Waste Di- Process 

The objective of the waste disposition process is to integrate all aspects of remediation associated with 

the handling, excavation, removal, and disposal of soil, debris, and special materials. Four basic steps 

have been identified for this process (Figure F.5-1): 

Waste planning, where waste streams are identified and characterized 

Waste generation, where waste is excavated or removed from existing stockpiles 

Waste stream segregation into appropriate OSDF and off-site waste categories 

Waste storage, treatment (if applicable), and disposal 

On Figure F.5.1, the process begins with waste identification, data review, and characterization 

activities to estimate excavation volumes of the waste streams (Section 3.1). Waste planning is 

finalized by preparing the IRDP, which contains the remedial design to conduct the excavation (Section 

3.2). Excavation activities generate the waste and it is segregated into the appropriate OSDF and off- 
site categories for storage, treatment, and disposal (Section 3.3). Excavated material that is not 

designated for disposal will be placed under one of the following disposition options: 

Reuse of the material on site (e.g., soil with COCs below FRLs) 
Sale of noncontaminated materials (e.g., scrap metal) 
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F.5.2 Off-Site Dispod 

Material that exceeds the radionuclide, chemical, or physical WAC will be profiled as such and staged 

for off-site disposal as bulk or containerized material (Figure F.5-1). Bulk materials may be segregated 

further based on the need for treatment prior to disposal (Le., the presence or absence of the toxicitiy 

characteristic). Containerized materials may include special materials (Section F.5.4) Or material that 

could not be processed to meet the OSDF WAC. 

A Field Transfer Log (FTL) will be completed at the initial excavation point prior to moving the 

material to the designated staging area. The FTL will contain the characterization profile of the 

material, the approximate volume, the original Material Transfer Location (MTL) (Le., the initial 

excavation area), and the destination MTL. All FTLs will be delivered to the Waste Acceptance 

Operations Project (WAOP) so the material transfer can be matched to its source and destiny via data 

input to the IIMS. The IIMS will be used to monitor the status of materials staged for off-site disposal. 

. .  F.5.3 Placement of Material in the OSDF 

Bulk and discrete placement of material in the OSDF is tied to the five general waste-stream categories 

defined for the OSDF: 

Category 1 Soil and soil-like material 

0 Category 2 Debris for bulk placement 

Category 3 Debris for individual placement . 

Category 4 High-organic content (humus and vegetation) 

Category 5 Case-by-case approval 

As defined in the OSDF Impacted Materials Placement Plan (IMPP), Revision G, soil and soil-like 

material (Category 1) to be disposed in the OSDF is material that: 

Contains no free liquids 

Is compactable using standard construction equipment 
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Has no hard agglomerations between 1 and 12 inches in size, except for till or ash with less 
than 25 percent natural agglomerations or manmade debris. 

During the construction of the first OSDF cells, soil determined to meet the OSDF chemical, 

radionuclide, and physical WAC will be as specified in the IRDP for temporary staging. When the 

disposal cells become available, staged soil will be taken directly to the OSDF for placement. A 

soil/debris mix will be managed as a soil-like material when placed in the OSDF. 

Debris generated from removal of at- and below-grade structures that is to be placed in the OSDF as 
bulk material or individual pieces (Categories 2 and 3) consists of 

Material that is moderately compactable with a bulldozer (e.g, concrete rubble); 

Rebar and associated concrete block 

Drained equipment 

Large building materials less than 10 feet long by 18 inches wide 

piping greater than 12 inches in diameter that is split in half 

Material that is greater than 25 percent natural agglomerations or manmade debris 

Material that has no free liquids. 

Based on the schedule dictating placement of materials in the OSDF, debris may be temporarily staged 

in a designated area until sufficient soil is available to comply with the OSDF requirements for a proper 

soilldebris balance to meet the WAC. 

Organic materials (Category 4) that may be placed in the OSDF include shrub and tree roots removed 

during excavation activities. Other pertinent materials may include lumber debris and organic material 

removed from the Solid Waste Landfill. Shrubs and trees will be managed according to the sitewide 

protocol established by the tree tissue sampling program (Appendix D). Woody plant species 

encountered before excavation activities will be cut approximately 2 inches from their base and 

stockpiled in a certified clean area to be used as mulch cover. The remaining wood material (stumps 

and associated root system) will be handled and disposed of with the excavated soil. 
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Category 5 materials that will be evaluated on a case-bycase basis include soil treated to remove the 

toxicity characteristic and special materials (Section F.5.1.2). 

Regardless of the category assigned to material designated for placement in the OSDF, tracking will be 

conduced on all materials using the FTLs and MTLs described for off-site material tracking (Section 

F.5.2). 

F.5.4 Special Materials 

Special materials may be identified in pre-excavation investigations or during excavation activities. 

When present, these waste streams require will special handling due to potential health and safety 

concerns. The special material categories are: 

a 

a 

a 

a 

a 

Asbestos 

Non-pressurized containers 

Pressurized containers 

Piping and sumps 

Non-soil residues 

Transformers 

Lead acid batteries 

Uranium metal 

MedicaMnfectious waste 

Miscellaneous debris 

Tires 

Further description of these categories is provided in Section F.4.1 along with the contingency plan for 
handling their excavation. Portions of these waste streams will be eligible for OSDF disposition, but 

may require physical processing, sampling and analysis, or interim containerization. The balance will 

be evaluated for off-site disposition. The general protocols for managing special materials are provided 

in Figures F.5-2 through F.5-12. e .  
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F.5.5 

Soil with COCs below FRLs will be generated from both remedial and nonremedial (Le., maintenance, 

general nonremediation construction, and removal actions) activities. In some cases, soil with COCs 

below FRLs will be used as borrow material for construction of the OSDF liner, for surface run- 

odrun-off control in remediated areas, and/or for backfilling excavations in certified areas. However, 

no soil may be used for borrow purposes if FRLs are exceeded, and soil used as borrow material in 

-ent of So il with COCs belo W m  

remediated areas will be characterized sufficiently to ensure that recontamination is not occurring. 
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F.6 MONITORING W.1 J, MANAGEMEKE 

Monitoring wells located within each of the remediation areas (Section 1.2.2 of the SEP) will be 

plugged and abandoned, or excavated as appropriate, to facilitate remedial activities. Portions of the 

existing monitoring well network will be maintained, as described in Section 3.0 of the IEMP, to 

ensure that the appropriate groundwater monitoring data continues to be generated throughout remedial 

activities at the site. The location of specific wells within each of the remediation areas, and the 

expected status of plugging and abandonment activities, will be addressed in the area-specific IRDPs 

(Section 7.1 of the SEP). 

F.6.1 

Monitoring well plugging and abandonment will be conducted in accordance with existing site 

procedures, Appendix J of the SCQ, and OEPA's well abandonment standards promulgated in 

pluggl 'n g and Abandonmen t 

OAC 3745-9-10. Information on the abandonment of these monitoring wells will be included in the 

IMPS prepared for these areas. 

Well Exca vat ion F.6.2 mni tomg 

Soil excavations in some areas of the site will extend to a sufficient depth whereby lo00 series wells 

may be removed intact during excavation, without going through normal plugging and abandonment 

procedures. SCEP personnel will coordinate the removal of these wells with the Aquifer Restoration 

Program (ARP) to ensure the integrity of the existing groundwater monitoring program is maintained. 

. .  

Well Preservation F.6.3 Monrtonllp 

Section 3 .O of the IEMP describes the existing groundwater monitoring program and identifies the 

monitoring wells that will be maintained during remedial activities. These wells will also be identified 

in the IRDPs and protective measures, such as construction fencing, will be specified to ensure these 

wells are physically protected during field activities. New monitoring wells may be installed in some 

areas after the completion of excavation activities to ensure appropriate groundwater monitoring data is 

. .  

generated under the IEMP groundwater monitoring program. 
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F.7 PEsToRAnoN GRADING G r n E k m E s  

The DOE has made the commitment to accelerate the restoration of natural resources into the remedial 

design process whenever possible, This commitment will add some complexity into the restoration 

guidelines for design purposes, but will inevitably reduce the cost and the need for repeatedly 

disturbing the land. The ability to accelerate the natural resource restoration process will also be 

dependent on the range of environmental conditions in which a proposed habitat may thrive. The 

development of restoration guidelines is generally a three-phase process that will end with establishing 

vegetation to develop the proposed habitat for the end land use. The three major phases include: 

0 enm grading, to be performed after certification. It will begin after remediatiodexcavation 

inal gradirg, to include complete restoration grading including the use of borrow material, 

is completed and will start the restoration process 

additional excavation, placement of topsoil and construction of required drainage features 

&&&at d e v e l w  , to include planting the required vegetation for the proposed land use 

These phases are described below. 

F.7.1 

Rough or interim grading activities will be performed after each area is certified. Rough grading will 

be performed to flatten slopes (for stability) and begin the process of grading the remediated area in 

accordance with the restoration concept. This process will be developed in consultation with the 

Natural Resources Trustees as the excavation design and actual excavation is performed. Rough 

grading will consist of grading material from within the area for surface water draining and to begin 

development of the site into the restored land use type. 

F.7.2 Final Grad ing 

Final grading will include construction of drainage features, placement of topsoil, and other steps 

necessary to properly grade the area. This may include bringing in additional soil from other areas to 

restore the site. 
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F.7.3 Bbitat De vel- 

Vegetation will be established for the specific habitat. Vegetation will be established by seeding, tree 

planting and other methods as appropriate for the habitat. Specific design criteria for the design and 

development of these habitats will be identified in relevant IRDPs (Section 7.1 of the SEP) and updated 

in the NRRP. After final grading, habitat restoration, which will consist of establishing appropriate 

vegetation, will be performed. The following general guidelines were developed for wetlarids, open 

water areas, woodlands, riparian, and grasslands. These habitats have been identified as the feasible 

natural environments at the FEMP. 

F.7.3.1 WetlaghS 

Wetlands require very specific environmental conditions that are affected by saturation, slopes, water 

depth, and other mitigating factors. Gradual shoreline slopes of 6 (horizontal): 1 (vertical) or flatter to a 

depth of 1 to 3 feet will encourage plant species diversity and feeding areas. Poorly drained soil types 

are essential to supply an impermeable substrate €or holding water. For a wetland to be functional it 

must have adequate amounts of water during appropriate times of the year. Subsurface tile drains must 

be broken or removed if they are identified in a proposed wetlands location. 

F.7.3.2 Open Water Areas 

Open water areas require slopes of 3 (horizonta1):l (vertical) or higher to a depth of 8 to 20 feet. Soils 

containing textured and silty clays are most desirable. 

F.7.3.3 Woodlands 

A woodlands habitat may accept a range of soil conditions to thrive. They can be located in any area 
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F.7.3.4 Riparian Areas 26 
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Soil conditions that would support a riparian habitat would have to be located along a linear 

topographically low area that receives surface water run-off from the surrounding area. Paddys Run ' 
currently supports the only naturally occurring riparian environment at the FEMP. a 29 
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F.7.3.5 Grasslands 1 

Grassland habitat would require poorly drained soil conditions, and could be located in a wide range of 

areas on the FEMP property. 
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F.8 EDIATION MAINTENANCF A C m m  

This subsection discusses maintenance activities that will be implemented during remedial excavation. 

Post closure maintenance of excavated remediation areas (other thanthe footprint of the OSDF) will be 

addressed within the Natural Resources Restoration Plan (NRRP) as part of the site's restoration 

activities. Postclosure maintenance of the OSDF is specifically addressed within the "Post-Closure 

Care and Inspection Plan, On-site Disposal Facility. " 

Maintenance activities during remedial excavation include slope stabilization, sediment basin cleaning, 

drainage channel maintenance, and winterization. 

. .  F.8.1 Slope Stability 

Unstabilized slopes can result in unnecessary erosion. Therefore, remedial construction subcontractors 

will be required to stabilize inactive slopes via seeding, spraying of crusting agents, or other suitable 

means. Specific stabilization methods and the time requirement for application of stabilization methods 

will be presented in the specifications as part of the Integrated Remedial Design Packages for specific 

areas. Unstabilized slopes .that present a safety hazard will be handled via health and safety procedures 

presented in plans described in Section 6.0 of the SEP. 

F.8.2 Sedime nt Basin M m a n c e  

1 

2 

3 

4 

5 

6 

7 

. .  
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Sediment basin cleanout levels will be determined in the design effort. Material will be removed from 

the basins by the subcontractor when the sediment level approaches the cleanout level. The removed 

material may be managed, in accordance with the Waste Disposition Program (Section FS), as if it 

were soil originating from the area that drains to the sediment basin. 
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F.8.3 Prainage Ch annel Main tenance 25 

Drainage channels may require mowing and occasional repairs in order to convey water in a controlled 26 

manner. The subcontractor will be required to maintain vegetation in and around drainage channels n 

within the subcontractors limits of work, and to repair channels to conform to the applicable 28 

construction specifications and drawings. a 29 
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F.8.4 'v' * 

Winterization encompasses those activities necessary to ensure that an excavation area can be reentered 

for excavation purposes with minimal time needed for construction to restart. Re-shutdown activities 

include: 

Subcontractor observation of all exposed surfaces withii the subcontractors work limits, with 
follow-up stabilization as determined by that observation 

Subcontractor observation of all drainage channels and sediment and erosion control devices, 
with followup maintenance as determined by that observation 

Subcontractor identification of any liquid lines susceptible to freezing with subsequent 
modification of those lines to prevent freezing or inclusion of those lines in the plan mentioned 
in the next activity 

Subcontractor submittal of a plan which itemizes winter maintenance actions and assigns those 
actions to appropriate personnel for those project systems and/or components that cannot be 
safely left unobserved and/or unmaintained over the winter 

Followup SCEP site inspection to ensure that the above winterization steps have been 
addressed. 
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INTRODUCTION 
The objective of the statistical approach set forth in this appendix is to provide a specified level of 

confidence that the excavations at the site comply with the release criteria developed during the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process at the 

Fernald Environmental Management Plan (FEMP). Although compliance at a 100 percent confidence 

level cannot be proven because there will always be some uncertainty with the data, statistical methods 

can be used to provide a known level of assurance that the release criterion has not been exceeded. 

The statistical methods employed to assess compliance with the release criteria depend on the 

underlying spatial distribution. There are two possibilities in the real world: the residual contaminant 

may be homogeneously distributed over a given area or nonhomogeneously distributed. The two most 

common homogeneous distributions encountered when assessing environmental data are the Normal 

distribution and the Lognormal distribution. These distributions are well understood, and sample sizes 

can be easily estimated based on observed or estimated variability. The more variable the data, the 

larger the required sample size needed to attain a prespecified confidence level. 

Some environmental contaminants within a given area, however, do not follow a known homogeneous 

distribution. They may be homogeneous but from an undefined distribution, or they may be 

multimodal - having one or more areas of higher (or lower) contamination not consistent with the 

remaining area. In these situations it is possible to require a very large number of samples for 

laboratory analysis to adequately characterize the contamination over a large area. Judicial use of field 

analyses techniques can often greatly reduce this burden. 

At the FEMP, additional information on the nature and extent of contamination in a given area will be 

collected using scanning and direct measurement technologies (Section 2.4 of the Sitewide Excavation 

Plan [SEP]). This approach serves to identify areas of elevated radioactivity so they can be removed 

before soil certification sampling is performed. This selective removal minimizes the possibility of 

nonhomogeneous areas of elevated contamination and reduces the expected variability of the remaining 

soil. The remaining data distribution will most likely be homogeneous (i.e., normal or lognormal). 
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Additionally, with a known distribution and lower variability, the number of samples required to 

characterize the contamination in a certification unit’s residual soil will be significantly reduced. 

The remainder of this appendix is divided in two sections. Section G. 1 presents the statistical 

procedures to be used during certification and the recommended number of certification samples 

required to document compliance with the cleanup criteria at the FEMP. Section G.2 contains a 

description of the technical approach used to identify and define areas of elevated activity (Le., hot 

spots). 

G. 1 

A statistical sensitivity analysis was conducted to estimate the appropriate number of soil samples to 

collect from each certification unit (CU) so that reliable pasdfail determinations regarding final 

remediation level (FRL) attainment can be made after soil remediation is completed. The appropriate 

number of samples presented in this analysis is based on the expected distribution of each constituent of 

concern (COC) (Le., mean and standard deviations) and not on the sample’s physical size, the expected 

grid spacing, or the certification unit size. This analysis supports the sampling approach presented in 

Section 3.0 of the SEP. 

PETERMINATION OF SAMPLE NUMBER AND DENSITY 

. .  G. 1.1 for Esti-le Si= 

To determine the number of samples that should be collected per CU for final certification, the 

following five parameters are needed: 

1. The final COC-specific remediation levels (FRLs). 

2. The concentration that is to be reliably declared as meeting the FRL (Le., the target or 
expected average residual soil concentration), assuming the specified acceptable error 
levels. 

3. The type I error probability (a) that is acceptable. A type I error occurs by falsely 
concluding that a certification unit meets the FRL when it really exceeds it. 

4. The type I1 error probability (p) that is acceptable. A type I1 error occurs by falsely 
concluding that a certification unit exceeds the FRL when it really meets it. 
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5. The expected standard deviation of the CU soil sample population. 

These five parameters are further described below. 

. .  G.1:l.l -Le vek 

The on-property soil FRLs used for this analysis were taken from the Operable Unit 5 Record of 

Decision (DOE 1996d). 

G.1.1.2 -rev& 

Before final certification is begun, the target cleanup level of each COC is chosen as an answer to the 

question: How much less than the FRL must the CU mean COC concentration (residual COC 

concentration) be before the CU can be reliably certified for release. There are several factors to 

consider when choosing a target cleanup level, which is also known as the lower bound of the gray 

region (LBGR). The upper bound of the gray region is the FRL. The broader the gray region, the 

fewer certification samples that are required to reliably (with type I and 11 error probabilities) determine 

pass or fail of a certification unit. Conversely, the narrower the gray region (Le., the closer the LBGR 

is to the FRL) the greater the number of samples needed to reliably determine pass or fail of a 

certification unit. Since the FRLs are set, it is the LBGRs which must be chosen to provide an 

appropriate grey region. In general, the LBGR can be interpreted as the maximum expected average 

residual COC concentration in a successfully remediated area (i.e., after removing most of the above- 

FRL materials). 

As previously stated, the smaller the value of the LBGR, the fewer the number of certification samples 

required; however, the LBGR should be distinguishable from background. If background creeps up 

into the gray region, then the probability of falsely excavating clean background soil will exceed the 

type II error probability and result in wasted resources and disposal cell space. Therefore, the smallest 

LBGR considered for this analysis is the 95 percent upper confidence level (UCL) on the mean of the 

background population. The 95 percent UCLs, along with other summary statistics for metals and 

radionuclides, are presented for background surface and subsurface soil in Tables G-1 and G-2, 
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respectively. Surface soil data were used only for those COCs not included in the subsurface soil data 

set. One half of the detection l&t was used for nondetect results. 

Although the LBGR will not be used to drive any excavation decisions, it should be large enough to be 

a useful and measurable indicator of a successful remediation during pre-certification activities. For 

instance, the LBGR should be larger than the practical quantitation limit for the analytical method used 

to analyze the pre-certification and certification samples. For radionuclides, it should be large enough 

to enable investigators to use field scanning instruments during pre-certification activities. 

. .  G.1.1.3 m o r  Rob- 

The type I error probability is usually set at levels such as 10 percent, 5 percent, or 1 percent, 

depending on the potential consequences of falsely deciding the certification unit meets the FRL based 

on sample data when, in fact, the average contaminant level really exceeds the FRL. A type I error 

probability of 5 percent for primary COCs and 10 percent for secondary COCs was chosen for these 

analyses because it is sufficiently protective of the public and environment. 

.. G.1.1.4 Trpe I1 m o r  hob- 

The type 11 error probability is usually set at levels such as 20 percent, 15 percent, and 10 percent, 

depending on the consequences of unnecessarily excavating soil that, in actuality, meets the FRL. All 

three of these type 11 error probabilities were considered for this analysis. 

.. G. 1.1.5 hDected Residual Soil Standard De viatipn 

The expected standard deviation for the certification soil samples was conservatively estimated from a 

subset of the Sitewide Remedial Investigation (RI) data using the following procedure. 

The RI soil sample data were first filtered to remove any samples that had total uranium results 

exceeding the applicable area-specific uranium FRLs. This was done to create a remnant soil data file 

that should resemble the residual surface soil after uraniumdriven excavation has been accomplished. 

Two data files were then created by filtering the remnant data file to remove samples taken from the 
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top foot of soil and sample results that exceeded two and three times the FFU for each of the sitewide 

COCs considered (see Section 2.0 of the SEP). 

The standard deviations derived from this filtering process should be conservative because they are 

generated from sitewide data, and the actual remediation will target most of the soil with contaminant 

levels in excess of FRL concentration of any COC, when practical. Any individual certification unit 

would be expected to have smaller standard deviations for residual soil contaminant levels because of 

its limited aerial extent. A comparison of the estimated residual soil standard deviations based on the 

two remnant data files to background surface and subsurface soil standard deviations, for COCs that 

are expected to drive the required number of certification samples, is shown in Table G-3. 

TABLE 6-3 

COMPARISON OF ESTIMATED RESIDUAL SOIL STANDARD DEVIATIONS 
TO BACKGROUND SOIL STANDARD DEVIATIONS * a 

M y t e  Surface Soil Subsurface Soil "2x FRL" Remnant "3x FRL" R e s  
Background Background Soil Data File Soil Data File 

Radium-226 pCi/g 0.15 0.24 0.45 0.49 
Radium-228 pCi/g 0.12 0.27 
Thorium-228 pCi/g 0.23 0.32 
Thorium-232 pCi/g 0.19 0.32 
Uranium-Total mgkg 0.32 0.58 
Arsenic mg/kg 1.98 2.45 
Beryllium mg/kg 0.06 0.16 

0.38 
0.50 
0.36 
12.60 
2.96 
0.42 

0.38 
0.52 

13.90 
2.96 
0.45 

0.39 

* Calculated assuming a normal distribution for comparison purposes. 

The data in Table G-3 show that for background soil, subsurface standard deviations are larger than for 

surface soil. The same relationship is expected for nonimpacted areas where minimum excavation is 

planned before final certification sampling. These areas are expected to most closely resemble the 

background reference areas. Thus, eliminating samples taken from the top foot of soil (which may not 

necessarily be excavated) should add an additional measure of conservativeness to the estimated 

sitewide residual soil standard deviations. Eliminating .COC results that exceed "2x FRL" and "3x 

FRL" should simulate pre-certification hot-spot removal activities, which will be performed prior to 
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final certification. Inspection of the "2x FRL" and "3x FRL" estimated standard deviations reveals that 

they are all significantly larger than the subsurface soil background standard deviations, though not 

significantly different from each other. 

. .  G. 1.2 Statlstlcal Test Iblgrbds for C v  
Choice of the appropriate test method to assess compliance with the FRLs is dependent on the 

underlying distribution of the data. If the sample mean of the data is normally or lognormally 

distributed, then the Student's t-Test should be used. Alternately, if the data significantly deviate from 

the assumption of normality, then a nonparametric method would be required. A decision tree as to 

which procedure to use in the determination of FFU compliance is provided in Figure G- 1. It should 

be noted that the Student's t-Test is the preferred analytical method when its use can be justified. If the 

data are reasonably normally (or lognormally) distributed, the t-Test will provide more accurate and 

reliable test results than the nonparametric methods. If the data severely deviate from normality, then 

the't-Test results can become unreliable and a nonparametric procedure would be required. The 

analytical procedure selection process, descriptions of methods, and rationale for usage are provided 

below. 

The four basic decision points are sequentially applied to the certification data sets to select the 

appropriate analytical methodology. 

1. Is there a significantly large proportion (greater than 50 percent) of data reported as non- 
detected? If yes, use the Test for Proportions. If not, continue. 

2. Is the data normally distributed? If yes, perform the Student's t-Test. If not, continue. 

3, Will a logtransformation of the data normalize the data? If yes, logtransform the data and 
perform the Student's t-Test. If not, continue. 

Are the data symmetrically distributed? If yes, perform the Wilcoxon Signed Rank Test 
comparing the certification sampling data to the FRL. If not, calculate the upper confidence 
limit of the 50th quantile (median), based on the binomial distribution, and compare to the 
FRL. 

4. 
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A detailed discussion on determination of the appropriate statistical test to determine compliance with 

FRLs is presented in Section G. 1.3. 

I 

2 

3 

G. 1.2.1 W e n t ’ s  t-Test 4 

The Student’s t-Test is a parametric statistical method that can be used to test whether the mean of the 

probability. The following equation is applied to calculate the Student’s t-Test statistic (t): 

5 

COC sample results from the certification unit is reliably less than the FFU at the specified type I error 6 

7 

8 

FRL - x  t =  

Where: 

x = the sample mean of the certification sample results 
S2 = the sample variance of the certification sample results 

- N = the number of certification sample results 

This test is performed for each CU-specific COC in each CU that meets the minimum requirements of 

“near-normality.” The t distribution table of critical values for varying numbers of samples and type I 

error probabilities is consulted to make the pass/fail determination. If the computed value (t) exceeds 

the critical value, then the certification unit passes. The Student’s t-distribution Test requires a near- 

normal distribution of soil sampling results and is influenced more than nonparametric methods by non- 

detects. 

The Student’s t-Test will be used for both normally and lognormally distributed data. This method will 

most likely be used for the vast majority of contaminants, since environmental data usually follow a 

normal or lognormal distribution pattern. The t-Test is more accurate and reliable for determining 

compliance with FRLs than nonparametric methods, given that the underlying assumption of normality 

is not severely violated. If , however, the normality assumption is severely violated, then the t-Test 
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results become unreliable and other test methods should be employed. To simplify the process and 

interpretation of the methodology, the UCL of the mean, based on the Student's tdistribution, will be 

compared to the FFL This is equivalent to performing the t-Test of the data mean versus the FRL but 

more intuitive. 

G. 1.2.2 Prop- 

This procedure tests the hypothesis that at least 50 percent of the data are below the FRL with a given 

level of confidence. In other words, determine whether the median (a nonparametric estimate of the 

midpoint of the data) is less than the FRL with a prespecified level of confidence. With the 

hypothesized proportion set at 50 percent, this is computationally equivalent to the Sign Test. 

The Test for Proportions method will be used only in situations where a significantly large percentage 

of sample results (e.g., >50 percent) is reported as below the detection level. This situation may arise 

with some of the organic COCs, which are rarely quantifiably observed but which present a potential 

risk when present. The rationale for the use of this approach is that traditional methods require actual 

data results to calculate the test statistic. The Test for Proportions only requires that the result be 

discernible from the FRL. If the sample detection level is below the FRL, the Test for Proportions can 

be used to determine whether the midpoint of the data (a nonparametric surrogate for the mean) is 

below the FRL with a specified level of confidence. The test method is robust to wide data variations 

and large percentages of nondetects (assuming the detection level is below the FRL). The method 

does not require any prior knowledge of the underlying distribution or that the data be symmetrically 

distributed. 

The one-sample test for proportions is applied as follows. Let p denote the proportion of sample 

measurements reported as greater than or equal to the FRL for a given CU (i.e., the number of sample 

results reported as greater than or equal to the FRL divided by the total number of samples within the 
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CU). Let Po denote the acceptable proportion of samples that may exceed the FRL. The hypothesis of 

the test is that p is greater than or equal to 0.5 (i.e., the proportion of samples exceeding or equaling 

the FRL is greater than half and therefore out of compliance). The test statistic is generated as , 

i 

2 

3 

6 

p + SIn - Po 
z =  4- 

where 

n = the sample size for the given CU. 

The quantity z is compared to the critical value 1.645 ( the Z,, value where CY = .OS). If z is less than 

or equal to 1.645 than we accept the hypothesis that the CU does not meet the clean-up criteria (FRL). 

If the value of z exceeds 1.645, then we can conclude that there is Sufficient evidence to reject the 

hypothesis and designate the CU as meeting the cleanup criteria. 

Since the test statistic z does not depend on the values of the sample results nor on the FRL but only the 

proportion of results that are greater than or equal to the FRL, p, the value of p can be precalculated. 

For example, with a sample size of 16, the maximum number of results allowable to exceed the FRL is 

5 (z = 1.75) to have a 95 percent confidence level of meeting the FRL. For a sample size of 12, the 

maximum number of results allowable to exceed the FRL is 3 (z = 2.02) to have a 95percent 

confidence level on meeting the FRL. 

As shown in Figure G-1, when the Test for Proportions is applied the sample average will also be 

compared to the FRL to support the test conclusion. Additionally, the hot spot criteria will also need to 

be satisfied before a CU can be released. 

G. 1.2.3 W i l c w e d  Rank (One SamDle) Tesl 

If the data are symmetrically distributed but cannot be shown to be normally distributed nor can the 
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logtransformed data be shown to be normally distributed, then the Wilcoxon Signed Rank Test will be 

employed to assess compliance with the FRLs. For symmetric distributions, the mean and median are 

equal; therefore the hypothesis may be stated in terms of either parameter. It may also be possible to 

transfonn the data (e.g., logtransformation) to make the data symmetric. 

The basic outline of the procedure is to 

Subtract the FRL from each of the certification sample results 

Sort and then rank the absolute deviations from the FFU 

Carry over the sign of the calculated deviation (positive if the result is greater than the FRL or 
negative if it is less than) to the rank of the absolute deviation 

Sum the negative ranks (those below the FFU) and positive ranks (those above the FRL). 

Clearly, to demonstrate compliance with the FRLs, the absolute sum of the negative ranks (results less 

than the FRL) must exceed that of the positive ranks (results greater than the FRL). The exact 

probabilities can be obtained from Wilcoxon Signed Rank probability tables. If it can be shown that 

certification data-set result ranks are significantly below the FRL, then the certification unit can be 

classified as meeting the FRLs. 

. .  G. 1.2.4 g 
If the data cannot be shown to be nonnally distributed nor can the logtransformed data be shown to be 

normally distributed, then the UCL on the mean caimot be reliably estimated and the t-Test becomes 

unreliable. If the data are not symmetrically distributed, the Wilcoxon procedure should not be used to 

assess compliance with FFU. Comparing the UCL of the median to the FRL to assess compliance 

with the remedial goals can be used in place of t-Tests or Wilcoxon tests in these situations. The theory 

here is that since the actual confidence bounds on the certification unit mean cannot be directly 

estimated, then a surrogate must be used. Any random sample theoretically should demonstrate the 

same distributional characteristics as the actual population. The upper confidence on the median is a 
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conservative approach to assure that the true average con taminant level for a given certification unit is 

below the FRL with a specified level of confidence. 

1 

2 

3 

The upper confidence bound on the median is determined using tables of the binomial distribution. 

basic procedure is as follows: 

1 .  

2. 

3. 

Sort and rank the sample results for the CU from low to high. 

Locate the sample size, n, in the tables. 

Scan down the column headed "p = 30" to find the closest percentage value to the pre- 

specified confidence value of 0.95. 

Read the corresponding "y" value (this represents the rank- 1 of the UCL of the median). 

Add one to the y value. This is the rank of the result from the sample dataset that will 

4. 

5 .  

The 4 

5 

6 

7 

8 

9 

10 

I I  

12 

approximate the UCL,,,, of the Median result. 

If the y" result exceeds or equals the FRL, then we conclude that the CU is out of compliance. 

If the y" result does not exceed the FRL, then we conclude that the FRL for the CU is met. 

13 

6. 14 

IS 

Because the rank of the UCL,,, of the median is independent of the underlying distribution, it can be 

precalculated. For example, if the sample size is 16, the closest probability value from the binomial 

tables under "p = 0.50" is 0.9616, which corresponds to y = 11.  Therefore, the rank of the results 

which approximates the UCL(.,, of the median is 12 (1 1 + 1). So, if the 12" ranked result exceeds the 

FRL, then the CU would be deemed out of compliance (fail certification); otherwise the CU would pass 

certification. If the sample size is 12, the closest probability value from the binomial tables under "p = 

0.50" is 0.9270, which corresponds to y = 8. Therefore, the rank of the results which approximates 

the UCL(.,, of the median is 9 (8+ 1). So, if the 9" ranked result exceeds the FRL, then the CU would 

be deemed out of compliance (fail certification); otherwise the CU would pass certification. 

Comparing the example results of the two nonparametric procedures, it becomes evident that the UCL 

on the Median procedure is more conservative than the Test for Proportions. For the example of 

sample size equaling 16, the Test for Proportions would allow a maximum five exceedences of the FRL 
to pass certification. Under the UCL of the Median procedure, if the 12" ranked result exceeded the 
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FFU, then the CU would fail. Therefore, only four results may exceed the FRL and still pass 

certification (samples ranked 13, 14, 15, and 16). 

. .  
G.1.3 -sf- Methxkhgy to Ass- 
As outlined in Section G. 1.2, four basic decision points will be sequentially applied to the certification 

data sets to choose the appropriate analytical methodology. The analyst will apply a series of tests to 

the data set leading to the most appropriate analytical method to use. The step-by-step procedure is 

detailed below and is also summarized in Figure G-1 . 

remrted as non-detected? 

Procedure: If yes, use the Test for Proportions. If not, continue to Step 4. 

If there is a large percentage of data reported as below the detection level (greater than 50 percent), 

then the t-Test becomes invalid for assessing compliance with the FFUs. The Wilcoxon Signed Rank 
test can also be affected adversely if the detection limit is relatively close to the FRL. The direct 

corollary to a test for the mean being less than or equal to the FFU is to set the hypothesis proportion 

as 0.5, the midpoint of the distribution. This is equivalent to performing a Sign Test on the differences 

between the data and the FRL. If there are statistically significantly fewer positive differences (result 

> FRL) than negative results (result < FRL), then it can be concluded that the median concentration is 

below the FRL within the proscribed level of confidence. 

It is expected that this procedure will be used very rarely. The only anticipated usage will be for those 

ASCOCs that are rarely detected, such as some of the organic COCs and perhaps Tkchnecium-99. It 
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can properly be thought of as an "if all else fails" procedure. During Area 1, Phase I certification, 24 

only 1.5 percent of the primary radionuclide CUs and 11.3 percent overall would have required the use 25 

of this procedure. This includes all seven CUs analyzed for polychlorinated biphenyl (PCB) and 19 out 26 

of 30 CUs analyzed for beryllium. n 

i a  

Step 2: Is the data normal lv distributed? 

Procedure: If yes, perform Student's t-Test. If not, continue to Step 3. 
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The next step in determining the appropriate methodology to assess compliance with the FRLs is to 

determine whether the certification data set can be adequately described by a normal distribution. The 

normal distribution is, by far, the most studied statistical distribution, and thus more is known about its 

properties and exact probability levels than any other distribution. Consequently, the most accurate 

determination of compliance with FRLs will be achieved if the assumption of normality can be 

demonstrated. Additionally, the Central Limit Theorem states that the distribution of sample means of 

a random sample from any population, whether known or unknown, is approximately normal, provided 

the sample size is sufficiently large. This indicates that although the underlying distribution may not be 
precisely normal, the Student's t-Test can usually be used with safety. However, especially with . 

smaller sample sizes, the t-Test is not robust to outliers/extreme values, since the mean and standard 

deviation can be greatly influenced by such deviations. Tests for normality will therefore be performed 

to check for significant deviations from the assumption of normality. Data sets that significantly 

deviate from normality should be analyzed by the Wilcoxon Signed Rank nonparametric procedure, 

which is far less sensitive to extreme values. 

Additionally, a large percentage of nondetects can also affect results adversely. The sample mean and 

standard deviation become greatly influenced by the MDL (method detection level). In this case, the 

Test for Proportions is more appropriate. 

Tests for normality are widely available though computerized statistical packages. Two widely 

accepted methods that are mosi commonly used are the Kolmogorov-Smirnov one-sample test (for 

larger sample sizes) and the Shapiro-Wilk test (for smaller sample sizes). Additionally, normal 

probability plots are an invaluable tool to an experienced statistician to assess normality. Probability 

plots can be very helpful in identifying the cause of a data set failing a test for normality and help to 

lead the analyst toward a more appropriate analytical method. 

Sten 3. Will a log-transformah 'on of the data normah e the distribution of t he data, 3 

Procedure: If yes, log-transform the data and perform Student's t-Test. If not, continue to Step 4. 
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Often environment data can be described by a lognormal distribution. A lognormal distribution is 

simply a distribution whose data are normally distributed once they have been transformed using the 

natural log function. In this step the log-transformed data are checked for normality as in Step 1. The 

same limitations apply as above. 

It is expected that the vast majority of the data will be analyzed using the t-Test on either the straight 

data or the logtransformed data. During Area 1, Phase I certification, 89 percent of the primary CUs 
and 81 percent overall would have passed normality checks for either the straight data or the log- 

transformed data. 

SteD 4: Are the -tricallv -but& 

If yes, perform the Wilcoxon Signed Rank (One Sample) test comparing the certification sampling data 

to the FRL. If not, calculate the upper confidence limit of the 50th quantile (median) based on the 

binomial distribution and compare to the FRL. 

. .  

The Wilcoxon (One S m l e )  Test 

The Wilcoxon Signed Rank test does not require that the data be normally distributed but assumes that 

the data be symmetrically distributed. Tests for symmetry are often devised from the chi-square 

distribution. Unfortunately, these tests require large sample sizes to provide meaningful results. 

Fortunately, though, simple histograms can provide enough information to be able to assess the 

appropriateness of using the Wilcoxon procedure. Generally speaking, the distribution of sample 

results should be evenly (but not uniformly) distributed on either side of a central point. Assuming that 

the data are approximately symmetric and there are not too many results with the same value, then this 

procedure should provide reliable results. 

It is not expected that this procedure will be used very often. During Area 1, Phase I certification, 

only 4.9 percent of the primary CUs and 3.5 percent overall would have required the use of this 

procedure. 
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on the Median with the F U  
If the data cannot be assumed to be symmetrically distributed, then the Wilcoxon test should not be 

used. Instead, the UCL on the 50th quantile (the median) will be compared to the FRL. The median is 

a nonparametric corollary to the mean. Comparing the UCL of the median versus the FRL would be a 

nonparametric corollary to the Student's t-Test. If the UCL on the median does not exceed the FRL, 
then we would conclude that the CU should pass certification. 

It is not expected that this procedure will be used very often. During Area 1, Phase I certification, 

only 4.2 percent of the primary CUs and 3.9 percent overall would have required the use of this 

procedure. 

Table G-12 summarizes how often each of the analytical procedure would have been used if this 

process had been implemented for Area 1, Phase I, certification. 

. .  G. 1.4 Determimon of Nmber of Samples for Cert- 

To certify a CU as meeting the FRL clean-up criteria, it must be demonstrated that the average 

concentration or activity level for each of the CU-specific COCs, with an acceptable level of 

confidence level, is below its respective FRL. To estimate of the number of samples required per CU 

to certify the CU, the following formula was employed: 

where 
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a = probability of a TVpe I Error 
p = probability of a Type II Error 
2 = critical level (for the designated probability) the normal distribution 

- RG = the Remedial Goal (i.e. FRL for the given analyte) 
xmTer = target clean-up level mean 

= LBGR 
S,, = standard deviation estimated the remnant soil .data 

This equation is based on the assumption that the data are (relatively) normally distributed. The 

justification for this assumption is that the majority of environmental data follow either a noma1 or 

lognormal distribution. A review of the data gathered during the Area 1 Phase 1 sampling and analysis 

effort indicates that this assumption is valid. The overall percentage of analyte/CU datasets that would 

have passed normality (or lognormality) checks was 81 percent (89 percent for primary COCs). But 

this percentage is deceptively low. Three of the analytes were seldom detected above their detection 

limits with the majority of the analyte/CU datasets having too few detects to determine the distribution. 

For beryllium, 19 out of 30 CUs had too few detects; for cesium-137, 3 out of 5; and for Aroclor- 

1260, all 7 had too few detects. If we remove these three secondary COCs as erroneously skewing the 

results, the overall percentage of analyte/CU datasets that are nonnal/lognormal climbs to 90 percent. 

Clearly, the vast majority of datasets could be analyzed using normal probability theory. Therefore, 

estimating sample sizes based on the assumption of normality is valid. 

To meet the confidence levels for certification (95 percent for primary COCs and 90 percent for 

secondary COCs) additional assumptions are required. The first assumptions are the false negative 

error rate (Type I Error) and false positive rate (Type I1 Error). The acceptable false negative rate, the 

probability of declaring a CU as meeting the FRL when in fact the average exceeds the FRL, for the 

primary COCs has been established at the 5 percent level, whereas for secondary COCs the rate is set 

at 10 percent. The false positive error rate, the probability of declaring a CU as not meeting the FF2L 

when in fact the average is below the FRL, was varied over three levels, 10, 15 and 20 percent. A 

sensitivity analysis of the effects of varying the false positive rate on the estimated sample sizes is 
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given in Tables G-4 through G-6, assuming the "2x FRL" remnant dataset and Tables G-7 through G-9, 

assuming the "3x FRL" remnant dataset as described in G. 1.1.5. 

The second assumption is the maximum expected average concentration or activity level for the CU at 

the time of certification sampling. This is being referred to as the "target cleanup level" or the LGBR. 

This assumed target level (LGBR) was varied over four levels and is expressed as a percentage of the 

FRL. This is the assumed maximum expected average concentration or activity level at the time that 

certification sampling is to begin. The two levels are 75 and 80 percent of the FRL. The results are 

provided given in Tables G-4 through G-6 assuming the "2x FRL" remnant dataset and Tables G-7 

through G-9 assuming the "3x FRL" remnant dataset. 

The last assumption required to calculate certification sample size is an estimate of the data variability 

(standard deviation) for post-remedial conditions. This has been discussed in section G. 1.1.5. a 
Another way of presenting the estimation of sample size results is provided in Table G-10. This table 

presents the resultant target levels (LBGR) and percentages of FRL if the samples size was set at 12 

samples under the same assumptions listed above. 

G. 1.4.1 -le S u  Size C a l c u m  

An example calculation of estimated sample size using this method is provided below. The example 

calculation is based on Thorium-228 remnant soil data, a type I error of 0.05, a Type I1 error of 0.20, 

and a target mean (LBGR) of 75 percent of the FRL. These were the parameter values assumed in the 

estimation of certification sample sizes used in Area 1, Phase I. The standard deviation used in this 

sensitivity analysis was estimated from the remnant dataset, as previously described. Under the current 

recommended scenario of 

0 Type I error rate = 0.05 (primary COC) 

0 Type 11 error rate = 0.20 
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An assumed estimated maximum residual level of approximately 75 percent of the FRL 

the following example equation is presented. Starting with the initial equation: 

Then, substituting the values for 

a = probability of a Type I Error = 0.05 

p = probability of a Type II‘Error = 0.20 

RG = the Remedial Goal, FRL = 1.7 pCilg 

Z(I-0.OS) = zo.9, = 1.645 

zt,-o.20) = Zo,m = 0.842 
- 
x , ~ ~ , ~  = target clean-up level mean 

= 75% of the FRL = 1.28 pCilg 
S,,, = standard deviation estimated Remnant dataset = 0.498 @om Table x x x )  

yields 

= 7.2 (1.645 + .842)2 

0.498 
(1.5 - 1.28)2 

n =  

5 

6 

To ensure that the alpha and beta error rates are satisfied, under the given assumptions, we always 

round the calculated number up to the next highest integer. In this case, the calculated value of 7.2 is 

rounded up to 8. The additional 20 percent safety factor is added to bring the sample size to 10. 

Therefore, under the given assumptions, we would need to collect a minimum of 10 samples per CU 

and analyze 8 samples for Thorium-232 in order to certify the CU. 
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G.1.5 r+&tiOm 

Determination of the appropriate sample size to assess compliance with the FRLs is highly dependent 

on each one of the assumed parameters. The only fixed parameters in the equation are the remedial 

goal (FRL) and the false negative rate (5 percent for primary COCs and 10 percent for secondary 

COCs); all others are subject to sensitivity analysis. Briefly, this interdependence on the estimated 

sample size can be summarized in the following table 

Parameter Increase Value Decrease Value 

False Positive Rate (Type 11 Fewer Samples More Samples 

Error) 

Target Level More Samples 

Estimated Standard Deviation More Sample 

Fewer Samples 

Fewer Samples 

A review of Tables G 4  through G-9 indicates that, based on the remnant data, certification of 

Thorium-228 is most sensitive to sample size limits. The calculated sample sizes used in Area 1, Phase 

I, were based on estimated residual standard deviations calculated from "unimpacted" areas based on 

database queries. More refined estimates were derived using the block modeling technique previously 

described to generate the remnant datasets. Clearly, if the remnant dataset standard deviation is a good 

estimate of the residual standard deviation and the target level of 75 percent of the FRL is a good 

estimate of the residual activity level after remediation, then a sample size of 12 used in Area 1, Phase 

I was very conservative (greater then sufficient size), indeed being a full 50 percent greater than the 

estimated sample size (Table G4 ,  LBGR=75%, maximum N = 8 for Thorium-228). 

Further evidence of the conservative sample size (greater then sufficient size) used in Area 1, Phase I, 

can be seen from the summary of analytical results from Area 1, Phase 1, presented in Table G- 1 1. 

The actual average residual CU mean level for the primary COCs are all below the estimated 75 

percent level with Total Uranium concentrations being less than 15 percent of the FRL. For the 

secondary metals COCs the arsenic results were similar, whereas beryllium was less then 44 percent 
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(many being nondetects). But, even stronger evidence of the conservative nature of the sample size 

estimation is the observed variability levels. The actual standard deviations observed in the Area 1,  

Phase 1, certification datasets were, on average, well below the estimated values. Primary COCs 

average observed standard deviation was actual down in the range of approximately 35 to 55 percent of 

estimates, whereas the metals were about 65 to 76 percent of estimates. As shown above, the amount 

of variability of the data within a CU greatly influences the required number of samples to demonstrate 

compliance with the FRLs. The lower the variability the fewer sample points are required to accurately 

estimate the true CU average levellconcentration. Observing that the Area 1 ,  Phase I, CUs are far less 

variable than estimated, especially for the primary COCs, there is strong evidence that the estimated 

sample size of 12 was very conservative to determine compliance with FRLs. 

Because of the apparent conservativeness of the sample size estimation used in Area 1 ,  Phase I, the 

actual sample sizes will be calculated and justified during the development of the Certification Design 

Letter for the area to be certified. Better estimates for expected standard deviations may be obtained 

from pre-certification sampling. 

The parameters and assumptions to be used in the calculation of sample size are as follows: 

0 Data are normally distributed, 

0 Type I error rate = 0.05 (primary COCs) and 0.10 (secondary COCs) 

0 Type 11 error rate = 0.20 

0 An assumed estimated maximum residual level of approximately 75 percent of the FRL. 

For Group 1 CUs, the number of certification samples for primary COCs will be established at a 

minimum of 12 samples but no greater than 16. In the rare and unforeseen situation where 16 samples 

would not be enough to meet the Type I and Type 11 error rates, the target cleanup level may need to 

be adjusted downward based on actual conditions. Secondary COCs will be sampled in Group I CUs at 

a rate of 8 to 12 samples. For Group 2 CUs, the sampling rate will be set within the range of 8 to 12 
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samples for both primary and secondary COCs because the expected variability should be very low, 

since there should be little or no secondary contamination prior to excavation. Regardless of the 

numbers of .laboratory samples determined, the HPGe gamma spectrometry field measurement will also 

be conducted at all potential random sampling locations (Le., 16 locations per CU) for certification 

purposes as discussed in Section 2.4 and Appendix H of the SEP. 

G.2 ICATION FOR SCANNING AS AN INTEG-T OF PRE-CEIU'IFICATION 

The goal of certification is to document that the release criteria for a certification unit (set forth in the 

IRDP and Certification Design Letter) are met. This will be done by taking direct measurements using 

a HPGe and by collecting samples of surface soil and analyzing them. This information will be 

supplemented by the use of scanning technologies during pre-certification activities. 

A typical soil sampling program depends on a finite number of individual samples taken over the 

surface of an area. It is possible that such a program will miss elevated areas of contamination located 

between the sampling points. The propensity of the sampling program to miss a hypothetical hot spot 

depends on the spacing between the sampling points. As the distance between two sampling points 

increases, the possibility of missing an area containing contaminated soil also increases. Performing a 

100 percent scan of the surface for gamma-emitting radionuclides addresses this information by 

supplying semiquantitative information between the points. 

At the FEMP, for example, approximately 125 feet separate sampling locations on a triangular grid in a 

5OO-ft by 500-ft certification unit with 16 sampling points.' This spacing would encompass an 

unsampled circular area of 24,544 f?. For a 2 5 0 4  by 2504 area with 16 sampling points, the distance 

between points shrinks to about 62.5 ft, and the unsampled area becomes 6,136 ftz. In order to justify 
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the size of these certification units and the resulting grid spacing, it is necessary to demonstrate that any 

areas that might be missed by this sampling do not significantly affect the f m l  risk to humans. 

G.2.1 Impact of Area 

The risks to the undeveloped park user from a large area of soil containing the uranium FFtL at 82 parts 

per million @pm) were determined during the Operable Unit 5 RIES process. Using these risks as a 

starting point, the impact on the risks to this receptor from shrinking the area was investigated. A well- 

known computer code, known as RESRAD (DOE 1993c), was used to calculate doses from circular 

areas of soil containing 82 ppm natural uranium. Table G-13 lists the site-specific parameters used in 
this exercise. A'series of RESRAD runs was performed using the scenario for the undeveloped park 

user. The only variation between the runs was the sue of the contaminated area by varying the area of 

the contaminated soil. 

The result of these RESRAD rum were then used to calculate a ratio of the risks produced by a 

certification unit with soil containing 82 ppm uranium ratio to the dose produced by a smaller soil area 

with the same uranium concentration. This ratio, called the Area Factor, provides a measure of the 

effect that area size has on risk to the receptor from residual levels of uranium. These Area Factors, 

based on a certification unit size of 5 0 0 4  by 5004, are plotted in Figure G-2. 

The uranium concentration required to produce the same exposure to the undeveloped park user 

increases as the area decreases for both sets of areas factors. For example, the maximum size of a 

circlular hot spot that may be missed in a 5 0 0 4  by 5 0 0 4  certification unit with 16 samples laid out in 

a randomly placed systematic grid like the one in Figure G-2 is about 25,000 f?. The area factor for a 

hotspot this size would approach 10. This means the uranium concentration in that limited area would 

have to approach 10 times the FRL of uranium to produce the same level of risk to a roving receptor 

like the undeveloped park user as concentrations of one FRL would in a 5 0 0 4  by 5Wft area. 

Similarly, soil concentrations in a 6,000 f? unsampled area would need to exceed 40 times the FRL to 

match the risks from one FRL of uranium in soil in a 5 0 0 4  by 5004 certification unit. 
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i 

This exercise is not intended to justify leaving such material in place, but rather to point out that 

inadvertently leaving a few isolated hot spots does not necessary result in unacceptable risks to users of 

the site. The "Manual for Implementing Residual Radioactive Material Guidelines Using RESRAD" 
(DOE 1993c) for states that: "Every reasonable effort shall be made to identify and remove any 

source that has a radionuclide concentration exceeding 30 times the authorized limit, irrespective of 

area." ALARA implies that it is desirable to minimize the possibility that these hot spots will remain 

after excavation. Figure G-1 plots both relationship between area and the FRL, for uranium and this 30 

times the authorized limit value. Above the 30 times value, the health effects calculations (shown by 

the dotted line) are provide for reference only, since they are superceded by the DOE directed limit of 

30 FRLs. 

. .  G.2.2 V' 

The proper use of wide area scanning such as RTRAK at the FEMP will greatly reduce the possibility 

that hot spots will remain undetected. A hot spot is an identifiable area of soil containing radionuclides 

that is measurably elevated when compared to surrounding areas. The ability of available 

instrumentation to detect such areas depends on the amount of activity in the area and the size of the 

area. Larger areas are easier to detect than smaller areas with the same activity, and areas with higher 

activity are easier to detect than similar sized areas with less activity. 

Recent work with the RTRAK and other large volume NaI detectors, and the HPGe systems currently 

deployed at the FEMP indicate that these systems can be used to identify areas of soil containing 

elevated uranium concentrations. Running at 1 mph and using a spectrum acquisition time of 4 seconds 

allows these systems to discriminate uranium, radium-226 and thorium-232 concentrations at levels 

equal to three times the Operable Unit 5 FRL in areas larger than 300 ftz (DOE 199%). These 

performance-based screening levels, presented in Table G-14 are much lower than the health-based 

limits derived by the scoping calculation presented in Section G.2.1. 
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1 
. .  G.2.3 EEMP-SpeW Hot-Spot C m  

Specific hot spot criteria were developed using the concentration and area size criteria developed in 

Because the performance based screening levels are practical goals for 

field surveys, they will be adopted as the hot spot criteria for the gamma-emitting radionuclides. Table 

2 

Sections G.2.1 and G.2.2. 3 

4 

G-15 summarizes the final hot-spot criteria selected for the FEMP. 5 

6 

G.2.4 7 

Because area scanning will be able to reliably detect the activity from most hot spots, and procedures 8 

such as the ones described in the precertification activities defined in Section 3 of the SEP will be in 

place to remove the soil in those areas if required, then the scanning technology can be used to provide 

assurance that no areas between the fmed sampling points will exceed the hot spot criteria set forth in 

G.2.3. Since these criteria are well below the health based limits for contamination in small areas, this 

9 

10 

I I  

12 

provides additional confidence the final certification decision is health protective. 

Scanning with large-volume NaI detectors currently available at the FEMP will be sufficient to detect 

elevated areas of radioactivity in surface soils. This technology, when combined with direct 

measurements taken by HPGe instrumentation and supplemented be discrete soil sampling and analysis, 

will be adequate to identify elevated areas that may pose a health risk. This implies that the 

combination of 100 percent scanning, selective use of the HPGe to characterize areas of elevated 

activity, and a combination of HPGe measurements and the sampling and analysis of discrete soils 

samples taken on a random sampling pattern for certification will be sufficient to certify that the 

remediation has met the specific certification criteria set forth for soils. 
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Number of 

Samples 
, Analyte 

TABLE G1 
BACKGROUND SURFACE SOIL SUMMARY STATISTICS 

Number Statistical 95% UCL on the 

Detected Distribution Mean 

Radium-226 

Radium-228 

30 30 Normal 1.223 

30 30 Undefined 1.101 

Arsenic 26 26 Lognormal 6.03 

Source: CERCLNRCR4 Background Soil Study, November 1992. 

Beryllium 

Lead 

* Uranium, Total was not included in the Background Soil Study and has been calculated from the 

original background data. 

14 1 Undefined 0.31 

27 27 Lognormal 18.24 
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Analyte 

Radium-226 

Radium-228 

Thorium-228 

Thorium-232 

~ 

Sample Depth Number of Number 

Interval Samples Detected 

36"-42" 30 30 

48 "-54 'I 21 21 

36"-42" ' 30 30 

48 "-54" 21 21 

36"-42" 30 25 

48"-54" 21 16 

36"-42 " 30 20 

48"-54" 21 16 

Uranium, Total* 36"-42" + 48"- 51 - 
54" 

Cesium- 137 

Lead-2 10 

Strontium-90 

~~~~~~ 

36"-42" - - 

48 "-54 " - - 
36 "-42" 30 26 

48 "-54" 21 17 

36 "-42" 30 0 

FEMP-OSSEP D m  

TABLE 6-2 

BACKGROUND SUBSURFACE SOIL SUMMARY STATISTICS 

i 

2 

3 

4 .  

5 

6 

7 

* 
9 

10 

I I  

12 

13 

14 

Statistical 

Distribution 

95% UCL on 

h e  Mean 

Undefined 1.021 

Undefined 0.923 

Lognormal 0.91 1 

Lognormal 0.865 

Normal 0.955 

0.856 Normal 

Undefined 0.91 

Normal 0.846 

Normal 2.572 

- 
0.658 Undefined 

Undefined 0.684 

~~ ~~~ 

48"-54" 

36"-42" 

48"-54" 

Undefined 0.283 

Normal 1.268 

Normal 1.311 
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Lead 

TABLE 6-2 
(Continued) 

36 "-42 " 28 28 Lognormal 10.93 

48'l-M " 19 19 Normal 8.8 

Source: CERCLA/RCRA Background Soil Study, November 1992. 

* Uranium, Total, was not included in the Background Soil Study and has been calculated from the 

original background data. 
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TABLE 6-4 

ESTIMATED SAMPLE SIZES COMPARING LBGR LEVELS, 2x FRL REMOVED: 

Type I Error Rate = 5 % .  Type II Error Rate = 20% 

LBGR* = 75% 
FRL 

Radium 226 1.7 
Radium 228 1.8 
Thorium 228 1.7 
Thorium 232 1.5 
Uranium, Total 82 
Uranium, Total 50 
Arsenic 12 
Beryllium 1.5 

LBGR* = 80% 
J?xu 

Radium 226 1.7 
Radium 228 1.8 
Thorium 228 1.7 
Thorium 232 1.5 
Uranium, Total 82 
Uranium, Total 50 
Arsenic 12 
Beryllium 1.5 

* as a percent of the FRL 

LBGR 
1.28 
1.35 
1.28 
1.13 
61.5 
37.5 

9 
1.13 

LBGR 
1.36 
1.44 
1.36 

1.2 
65.6 

40 
9.6 
1.2 

Stand. Dev. 
0.448 
0.376 
0.498 
0.364 

12.602 
12.602 
2.962 
0.419 

Stand. Dev. 
0.448 
0.376 
0.498 
0.364 

12.602 
12.602 
2.962 
0.419 

calc N N 
6.5 7 
5.2 6 
7.2 8 

6 7 
3.8 4 
6.2 7 
4.5 5 

5 6 

calc N N 
8.1 9 
6.5 7 
9.1 10 
7.5 8 
4.8 5 
7.8 8 
5.6 6 
6.3 7 
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N+20% 
9 
8 

10 
9 
5 
9 
6 
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N+20% 
11 
9 

12 
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10 
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TABLE G 5  

ESTIMATED SAMPLE SIZES COMPARING LBGR LEVELS, 2x FRL REMOVED: 

Type I Error Rate = 5 % ,  Type II Error Rate = 15% 

LBGR* = 75% 
FRL 

Radium '226 1.7 
Radium 228 1.8 
Thorium 228 1.7 
Thorium 232 1.5 
Uranium, Total 82 
Uranium, Total 50 
Arsenic 12 
Beryllium 1.5 

LBGR* = 80% 
FRL 

Radium 226 
Radium 228 

- 
Thorium 228 

1.7 
1.8 
1.7 

Thorium 232 1.5 
Uranium, Total 82 
Uranium, Total 50 
Arsenic 
Beryllium 

* as a percent of the FRL 

12 
1.5 

0 FER\OUs\sEPMPPGUuly 10. 1597 3:11 PM 

LBGR 
1.28 
1.35 
1.28 
1.13 
61.5 
37.5 

9 
1.13 

LBGR 
1.36 
1.44 
1.36 
1.2 

65.6 
40 

9.6 
1.2 

Stand. Dev. 
0.448 
0.376 
0.498 
0.364 

12.602 
12.602 
2.962 
0.419 

Stand. Dev. 
0.448 
0.376 
0.498 
0.364 

12.602 
12.602 
2.962 
0 .49  

G-29 

calc N 
7.6 

6 
8.4 

7 
4.4 
7.2 
4.5 

5 

calc N 
9.5 
7.5 

10.5 
8.7 
5.5 
9.1 
6.6 . 

7.5 

N 
8 
7 
9 
7 
5 
8 
5 
6 

N 
10 
8 

11 
9 
6 

10 
7 
8 

N+20% 
10 
9 

11 
9 
6 

10 
6 
8 

N+20% 
12 
10 
14 
11 
8 

12 
9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 
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23 
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25 

2b 
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TABLE 6-6 

ESTIMATED SAMPLE SIZES COMPARING LBGR LEVELS, 2x FRL REMOVED: 

Type I Error Rate = 5%,  Type II Error Rate = 10% 

LBGR* = 75% 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 
Uranium, Total 
Uranium, Total 
Arsenic 
Beryllium 

LBGR* = 80% 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 
Uranium, Total 
Uranium, Total 
Arsenic 
Beryllium 

* as a percent of the FRL 

FRL 
1.7 
1.8 
1.7 
1.5 
82 
50 
12 

1.5 

FRL 
1.7 
1.8 
1.7 
1.5 
82 
50 
12 

1.5 

LBGR 
1.28 
1.35 
1.28 
1.13 
61.5 
37.5 

9 
1.13 

LBGR 
1.36 
1.44 
1.36 
1.2 

65.6 
40 

9.6 
1.2 

Stand. Dev. 
0.448 
0.376 
0.498 
0.364 

12.602 
12.602 
2.962 
0.419 

Stand. Dev. 
0.448 
0.376 
0.498 
0.364 

12.602 
12.602 
2.962 
0.419 

calc N 
9 

7.2 
10 

8.3 
5.3 
8.6 
6.5 
7.3 

calc N 
11.3 
8.9 

12.5 
10.4 
6.6 

10.8 
8.1 
9.2 

N 
10 
8 

11 
9 
6 
9 
7 
8 

N 
12 
9 

13 
11 
7 

11 
9 

10 

N+20% 
12 
10 
14 
11 
8 

11 
9 

10 

N+20% 
15 
11 
16 
14 
9 

14 
11 
12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I I  

12 

13 

14 

IS 

16 

a 19 

20 

21 

22 

23 

24 

25 

26 

21 
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TABLE 6-7 i 

ESTIMATED SAMPLE SIZES COMPARING LBGR LEVELS, 3x FRL REMOVED: 2 

LBGR* = 75% 
FRL 

Radium 226 1.7 
Radium 228 1.8 
Thorium 228 1.7 
Thorium 232 1.5 
Uranium, Total 82 
Uranium, Total 50 
Arsenic 12 
Beryllium 1.5 

LBGR* = 80% 
FRL 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

1.7 
1.8 
1.7 
1.5 

Uranium, Total 82 
Uranium, Total 50 
Arsenic 12 
Beryllium 1.5 

* as a percent of the FRL 

a FER\OUSSEWPGUuly 10, 19973:ll PM 

Type 1 Error Rate = 5 % , Type II Error Rate = 20% 

LBGR 
1.28 
1.35 
1.28 
1.13 
61.5 
37.5 

9 
1.13 

LBGR 
1.36 
1.44 
1.36 
1.2 

65.6 
40 

9.6 
1.2 

Stand. Dev. 
0.492 
0.376 
0.515 
0.387 

13.895 
13.895 
2.962 
0.451 

Stand. Dev 
0.492 
0.376 
0.515 
0.387 

13.895 
13.895 
2.962 
0.451 

calc N 
7.2 
5.2 
7.5 
6.4 
4.2 
6.9 
4.5 
5.4 

calc N 
8.9 
6.5 
9.4 

8 
5.2 
8.6 
5.6 
6.8 

G-3 1 

N 
8 
6 
8 
7 
5 
7 
5 
6 

N 
9 
7 

10 
8 
6 
9 
6 
7 

N+20% 
10 
8 

10 

6 
9 
6 
8 

9 .  

N+20% 
11 
9 

12 
10 
8 

11 
8 
9 

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 
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TABLE 6-8 I 

ESTIMATED SAMPLE SIZES COMPARING LBGR LEVELS, 3x FRL REMOVED: 2 

Type I Error Rate = 5 !% , Type 11 Error Rate = ' 15 96 

LBGR* = 75% 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 
Uranium, Total 
Uranium, Total 
Arsenic 
Beryllium 

LBGR* = 80% 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 
Uranium, Total 
Uranium, Total 
Arsenic 

FXL 
1.7 
1.8 
1.7 
1.5 
82 
50 
12 

1.5 

FIU 
1.7 
1.8 
1.7 
1.5 
82 
50 
12 

Beryllium 1.5 

* as a percent of the FRL 

F E R \ O U S \ S ~ P G W u l y  IO, 1997 3: 1 I PM 

LBGR 
1.28 
1.35 
1.28 
1.13 
61.5 
37.5 

9 
1.13 

LBGR 
1.36 
1.44 
1.36 
1.2 

65.6 
40 

9.6 
1.2 

Stand. Dev. 
0.492 
0.376 
0.515 
0.387 

13.895 
13.895 
2.962 
0.451 

Stand. Dev. 
0.492 
0.376 
0.515 
0.387 

13.895 
13.895 
2.962 
0.451 

G-32 

calc N 
8.3 

6 
8.7 
7.4 
4.9 

8 
4.5 
5.4 

calc N 
10.4 
7.5 

10.9 
9.3 
6.1 
10 

6.6 
8.1 

N 
9 
7 
9 
8 
5 
8 
5 
6 

N 
11 
8 

11 
10 
7 

10 
7 
9 

3 

4 

N+20% 5 

9 7 

10 9 

6 IO 

10 11 

6 12 

11 6 

11 8 

c 

8 13 

14 

IS 

N+20% 16 

14 19 

12 20 

9 21 

12 22 

9 23 

11 24 

25 

26 

27 
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TABLE G9 

ESTIMATED SAMPLE SIZES COMPARING LBGR LEVELS, 3x FRL REMOVED: 
Type I Error Rate = 5 % , Type II Error Rate = 10% 

LBGR* = 75% 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 
Uranium, Total 
Uranium, Total 
Arsenic 
Beryllium 

LBGR* = 80% 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 
Uranium, Total 
Uranium, Total 
Arsenic 
Beryllium 

* as a percent of the FRL 

FRL 
1.7 
1.8 
1.7 
1.5 
82 
50 
12 

1.5 

FRL 
1.7 
1.8 
1.7 
1.5 
82 
50 
12 

1.5 

0 FER\OUSSEWPGUuIy 10.1997 3:11 PM 

LBGR 
1.28 
1.35 
1.28 
1.13 
61.5 
37.5 

9 
1.13 

Stand. Dev. 
0.492 
0.376 
0.515 
0.387 

13.895 
13.895 
2.962 
0.451 

LBGR Stand. Dev. 
1.36 0.492 
1.44 0.376 
1.36 0.515 
1.2 0.387 

65.6 13.895 
40 13.895 

9.6 2.962 
1.2 0.451 

G-33 

calc N 
9.9 
7.2 

10.4 
8.8 
5.8 
9.5 
6.5 
7.9 

calc N 
12.4 
8.9 
13 
11 

7.3 
11.9 
8.1 
9.9 

N N+20% 
10 12 
8 10 

11 14 
9 11 
6 8 

10 12 
7 9 
8 10 

N N+20% 
13 16 
9 i i  

13 16 
12 15 
8 10 

12 15 
9 11 

10 12 
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9 
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11 

12 

13 

14 
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17 
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TABLE G10 

ESTIMATED TARGET LEVELS (LBGR) REQUIRED FOR A SAMPLE SIZE OF 12: 

ANALYIE 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 
Uranium, Total 
Uranium, Total 
Arsenic 
Beryllium 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 
Uranium, Total 
Uranium, Total 
Arsenic ' 
Beryllium 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 
Uranium, Total 
Uranium, Total 
Arsenic 
Beryllium 

FRL 
1.7 
1.8 
1.7 
1.5 
82 
50 
12 

1 .5 

FRL 
1.7 
1.8 
1.7 
1.5 
82 
50 
12 

1.5 

FRL 
1.7 
1.8 
1.7 
1.5 
82 
50 
12 

1 .5 

FER\OUS\SEPMPPGLIuly 10,1997 3:11 PM 

Type I Error Rate = 5 %  

Type 11 Error rate = 0.20 

LBGR % of FRL LBGR 
2x FRI, Removed 

83 % 1.41 
87 % 1.57 
81 % 1.38 
84% ' 1.26 
90% 73.80 
84% 42.00 
88% 10.56 
87 % 1.31 

Type II Error rate = 0.15 

2x FRL Removed 
LBGR % of FRL 

81% 
84% 
78 % 
82 % 
88 % 
81 % 
86 % 
84% 

LBGR 
1.38 
1.51 
1.33 
1.23 

72.16 
40.50 
10.32 
1.26 

Type 11 Error rate = 0.10 

2x FRL Removed 
LBGR % of FRL 

77 % 
82 % 
74 % 
79% 
86% 
78 % 
83 % 
81 % 

G-34 

LBGR 
1.31 
1.48 
1.26 
1.19 

70.52 
39.00 
9.96 
1.22 . 

3x FRL Removed 
LBGR % of FRL LBGR 

82% 1.39 
87 % 1.57 
81 % 1.38 
84% 1.26 
89% 72.98 
82 % 41.00 
88 % 10.56 
86% 1.29 

3x FRL Removed 

79 % 
84% 

78 % 
81 % 
87% ' 

80 % 
86% 
83 % 

LBGR % of FRL 

3x FFU Removed 

75 % 
82 % 

77 % 
85 % 
76% 
83 % 
80 % 

LBGR % of FRL 

74% , 

LBGR 
1.34 
1.51 
1.33 
1.22 

71.34 
40.00 
10.32 
1-25 

LBGR 
1.28 
1.48 
1.26 
1.16 

69.70 
38.00 
9.96 

1.2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I I  

12 

13 

14 

IS 

16 

0 
20 

21 

22 
23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

36 

31  

38 

39 

e 



FEMP-OSSEP DRAFT 
July 14, 1997 

TABLE Gll 

COMPARISON OF AREA 1 PHASE 1 CERTIFICATION RESULTS TO ESTIMATES USED IN 
THE DETERMINATION OF SAMPLE SIZE 

Avg CU 

PrimaryCOCs FRL Mean 
Radium-226 1.7 1.210 

Radium-228 1.8 1.241 

Thorium-228 1.7 1.224 

Thorium-232 1.5 1.117 

Uranium, Tot 82 11.712 

Arsenic 

Beryllium 

12 8.310 

1.5 0.648 

%FRL 
71.2% 

69.0% 

72.0% 

74.5% 

14.3% 

69.2% 

43.2% 

Remnant SD 

(2xFRL) 
0.448 

0.376 

0.498 

0.364 

12.602 

2.962 

0.419 

Avg CU 

St.Dev. 
0.188 

0.208 

0.175 

0.150 

6.625 

2.258 

. 0.271 

% Remnant 
42.0% 

55.2% 

35.2% 

41.1% 

52:6% 

76.2% 

64.8% 

1 

2 

3 

4 

5 

6 

7 

a .  

9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

G-35 



FEMP-OSSEP DRAFT 
July 14, 1997 

COCS 

TABLE 6-12 
SUMMARY OF ANALYTICAL METHODS THAT WOULD HAVE BEEN USED FOR AREA 1, 

PHASE I IF SEP PROCESS WERE IMPLEMENTED 

Test for Wilcoxon Median UCL 
Proportions Signed Rank (Percentile Test) 

cus t-Test 

SECONDARY COCs 
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TABLE 6-13 

SITE-SPECIFIC VALUES IN RESRAD AREA SIZE ANALYSES 

Parameter Name ID Value Units Reference 
Exposure Duration 
Exposure Frequency 
Exposure Time 
Inhalation Rate 

Soil Ingestion Rate 

Soil Porosity 
Effective Porosity 
Density of Contaminated Zone 
Radon Emanation Fraction 
Radon Diffusion Coefficient . .  
Thickness of Contaminated Zone 
Erosion Rate 
Hydraulic Conductivity 
Mass Loading in Air 

ED 3a 
EF 40 
ET 2 

IRair 0.83 
IRair 66.7 
IRsoil 13 
IRsoil 0.52 

P 0.457 
0.25 

RHO 1.44 
E 0.2 
D -1 

0.45 
o.oooo1 

22 
2.00E-05 

0 FER\OUS\SMAPPGUuly 10, 1997 3:11 PM G-37 

ynife 
d/Y 
h/d 

m3h 
m3ly 
mgld 
g/Y 

unitless 

glcm 
unitless 
cm2ls 

m 
m/Y 
m/Y 
g/m3 

OUS FS 
OU5 FS 
OUS FS 

OU5 FS (20124) 

OUS FS 
40*13/1000 

o.a333*2*40 

OUS RI Appendix A.VIII-5 
OUS FS 
ow RA 

OUS RI Appendix A.VIII-5 
Flag indicating code calcs 

OU5 FS 
OU5 FS 
OU5 FS 
OU5 FS 
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INTRODUCTION 
This appendix identifies the instruments and analyses to be used by the SCEP. The first portion of the 

appendix provides a description of the in-situ gamma spectroscopy systems currently being tested at the 

site. Subsequent sections identify other kinds of instruments that can be used for specialized scanning 

applications, and equipment suitable for a fields lab. The final portion of the appendix directs the 

reader to sources of information on the sampling and analytical methods routinely employed by the 

FEMP to analyze environmental samples. 

H. 1 GAMMA SPECTROSCOPY 

Two different gamma spectroscopy systems will be used to support the data collection phases defined in 

Section 2.4. One is build around a large volume sodium iodide (NaI) detector and is intended to 

provide wide area scanning capabilities which can identify areas of soil containing gamma emitting 

COCs exceeding 3 times the FRL. The second system is configured around a high purity germanium 

(HPGe) detector which can characterize concentrations of gamma emitting COCs in soil at or below the 

FRL level. 

H . l . l  u r g e  Volume NaI Svstems 

There are two configurations of large volume NaI spectrometers currently deployed at the FEMP. 

Both are based on are based upon the same hardware and software. The first configuration deployed 

was a tractor-mounted gamma spectrometry system called the RTRAK. The second configuration, 

known as the BTRAK, is mounted on a small manually driven three-wheeled platform. Both systems 

utilize an on-board GPS for precise location of measurements. With heavy tree cover, the three- 

wheeled system measurements are referenced to known boundaries to interpolate the measurement 

locations. While usually deployed in the mobile mode, each are capable of stationary measurements. 

The detector in each is a 4 x 4 x 16 inch NaI (Tl) gamma scintillator detector mounted within foam 

packing within a thin aluminum housing. On the RTRAK, the long axis of the detector is positioned 

perpendicular to the direction of travel. The BTRAK has the long axis mounted in the direction of 

travel. The detector center in both systems is at a height of 31 cm above the ground level. 0 
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The gamma scintillation signals from the detectors are processed through an on-board high speed multi- 

channel analyzer and laptop computer. The typical accumulate time for each spectrum ranges from 2- 

seconds to 16-seconds depending on the DQO. The specific location is tagged to each spectrum file by 

input from the on-board GPS. Another alarm is sounded at the end of the spectrum accumulate if the 

proper GPS information has not been received (interference or reduced satellite coverage). While the 

system is usually involved with accumulating spectra, the imbedded software system will also permit 

for data reduction for individual (or collective) spectra in the field. The files are collected in the 

computer hard drive. 

Typically, the computer is taken to an on-site facility where the hard drive files are downloaded for 

data reduction. Following data reduction, the files are transferred to the sitewide Oracle database for 

archiving and potential retrieval and assessment. 

A rudimentary screening is enabled by simply summing each spectrum for the total count rate for each 

accumulate period. The relatively large size of the detector (256 in3) affords a very sensitive level of 

screening. An alarm can be set to sound when the count rate exceeds a pre-set level. 

The software is set up to provide additional diagnostics. Specific regions of interest for integration are 

set for gamma ray peak energies at 2.615 Mev (Tl-208 daughter of Th-232), 1.765 Mev (Bi-214 

daughter of Ra-226), 1.46 Mev (naturally occurring K-40), 1.001 Mev (Pa-234m daughter of U-238), 

and a region encompassing 62.9 Kev, 63.3 Kev, and 92.6 Kev (Th-234 daughter of U-238). The 

analyzer automatically compensates for any significant gain shift by re-computing proper gain (channel 

location for a specific energy) based upon continual re-assessment of designated and abundant gamma 

energy peaks that are always present in natural background. To account for variations in the associated 

Compton continuum, additional regions of interest are summed just above and just below the peak 

energies and normalized to the peak width to allow a net integration of the characteristic peak. The net 

count rates are used to compute the isotopic concentrations in the scanned soil surface. The basis for 

that calculation is a cross-reference to the HPGe system as a secondary standard. The HPGe system 

performance has been characterized in the previously cited Characterization Comparability Study. 
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While rudimentary scanning based upon total count rate is both sensitive and effective, field experience- 

has been accumulated using the automated spectral stripping and analysis. Characteristic sensitivity 

demonstrates a mean equivalent to less than one FRL. Statistical confidence shows a UCL equivalent 

performance at the FRL level; however, none have been encountered which have denied performance 

i 

2 

3 

to less than two FRLs. There are a multitude of potential field conditions which could affect 4 

5 

at the three FRL level. Obviously, performance is more confident for the relatively high levels for the 6 

OSDF WAC. 7 

8 

The software used for data reduction also allows for the summing of adjacent or sequential spectra 

which can improve statistical confidence; for example, summing of two eight second spectra to yield an 

equivalent 16 second spectrum. This allows averaging over a larger area. 

9 

10 

11 

12 

The spectral acquisition time and the speed the detector is moved over the ground determines the 

detector's viewing area. As the count time increases, the accuracy of the results increases. As the 

speed increases, the area viewed increases. A proper balance of these two variables will allow the 

system to meet DQO requirements and cover the most ground in a given time. 

From the screening data provided by resolution gamma spectrometry systems, specific locations can be 

identified as candidates for high resolution HPGe gamma spectrometry. Specifically, these are 

locations statistically within the range of the hot-spot criteria and WAC concentrations. Again, 

confirmation at critical levels are ultimately supported by appropriate sampling and analysis for both 

radiological and non-radiological contaminants. Table H-1 contains a summary of the potential uses 

and current capabilities of this system. It is anticipated that continued development of this system will 

expand these capabilities and that new uses will be found for the equipment as its performance is 
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H. 1.2 Resolution Gamma SDectroscoDy n 

The HPGe gamma spectrometry system is used for stationary measurements with the detector mounted 28 

on a tripod. The usual height is one meter above the surface to yield a field of view covering an 29 
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approximate 10 meter diameter (78.5 m2). Equivalent parameters have been established for 

measurements taken with the detector at 30 cm from the surface covering approximately 12.6 m2. 

Laboratory analysis of discrete samples tends to minimize measurement error. However, while 

analyzing only a limited number of discrete samples in the laboratory may be practical, each sample 

may only be representative of a small point in space. Thus, the sampling error may be large. 

Conversely, HPGe measurement error may be somewhat larger than laboratory analyses error. 

However, the advantages of HPGe measurements are that high quality measurements can be made 

quickly, a number of radionuclides can be analyzed simultaneously, and HPGe has a large field of view 

which enables it to characterize a sizeable area. Thus, HPGe tends to minimize sampling error and is' 

superior to laboratory measurements of discrete points, particularly in heterogeneous areas. 

The HPGe n-type detector is rated at 90 percent efficiency [relative to NaI (Tl)]. The energy resolution 

is better than two percent at 1.332 MeV. The field package includes a high speed multi-channel 

analyzer and laptop computer. The usual accumulate time is 15 minutes. The location is identified by 

a GPS and each data file includes the corresponding coordinates for each recorded spectrum. 

' 

The software employed for data reduction identifies gamma energy peaks based upon specific Gaussian 

shape attributes. Following a series of fitting tests for a peak, the best final shape is determined and the 

Compton continuum is subtracted to yield the net integrated count for the specific energy peak. This 

process is repeated over the entire range of energies (40 Kev through 3 Mev), and the area of each 

peak is calculated. The software includes a number of input parameters in order to compute soil 

concentrations. For this FEMP application, the computed soil concentrations were compared, for 

correlation, with analytical data from soil samples collected on a series of test areas. The 

Characterization Comparability Study compared the soil sample data to the gamma spectrometry data 

output. 

The precision of the gamma spectrometry system was tested by periodic repeat analyses of reference 

locations to produce control charts. An example of the precision experience is shown below. 
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Conc-n (DOL@ One Standard Deviation .. .IsotoDe 
IPercent) 

Total U 74.37 

Ra-226 0.83 

3.1 

13.3 

K-40 10.4 3.7 

For accuracy, the Characterization Comparability Study showed relative agreement between analytical 

laboratory results and the concentrations reported by the HPGe system. The typical range of relative 

standard deviation (covering a broad range of concentrations) amounted to 10 to 11 percent for total 

uranium, approximately 7 percent for thorium-232, and 27 to 31 percent for radium-226. 

Another touchstone of performance, from the Comparability Study is an assessment of the Minimum 

Detectable Concentrations afforded by the HPGe systems compared to the FRLs. 0 
Analvte MIX FRL 
Total U 4.06 ppm 50 or 82 ppm 

Th-232 0.061 pCi/g 1.5 pCi/g 

Ra-226 0.055 pCi/g 1.7 pCi/g 

The MDCs demonstrate sensitivity and also a sense of the relatively good statistical performance at 

concentrations equivalent to the respective FRLs. 

The relatively large uncertainty associated with the radium-226 determinations is the consequence of 

the temporal variation in the radon flux which effects the degree of equilibrium of the short half-lived 

gamma emitters which are bismuth-214 and lead-214. These are daughters of radon-222 (and. 

radium-226). This temporal variability has been identified to depend upon factors such as soil 

temperature and atmospheric stability. The depth of the radium-226 contamination and the rate of 

radon-222 escape from the matrix also appear to be variable. Through further studies, it may be 

possible to relate the influence of various parameters to the degree of equilibrium of the lead and 
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bismuth-214 relative to the radium-226. The generic experience is an expectation of 80 percent 

equilibrium. However, as the correlation demonstrates, this is subject to many variables some of which 

can change significantly within a matter of hours. 

On the other hand, because of the good sensitivity to low concentrations of radium-226, the 

performance may be adequate for the intended application. Additional testing is planned to' further 

explore this issue. The findings of this study will be presented in a later submission. 

The strengths of the HPGe are its ability to accurately quantify a variety of isotopes, its high degree of 

energy resolution (which makes interferences less likely), its ability to average data over either large or 

small areas, thereby minimizing sampling error and maximizing data representativeness, and its 

capability to delineate footprints of hot spots or WAC exceedances by lowering the detecter height to 

focus in on smaller areas. These characteristics dictate the HPGe's use in providing high-quality data 

for certificatiodverification activities relative to remediation of soils for hot spots, WAC exceedances, 

and FRLs. Additionally, HPGe's strength in footprint delineation indicates that it should be used as a 

confirmatory tool to evaluate potential hot spot and WAC exceedance areas noted by RTRAK surveys. 

Table H-1 contains a summary of the potential uses and current capabilities of this system. 

H.2 OTHER FIELD SURVEY EOUIPMENT 

A large number of technologies suitable for field screening exist. Types of radiological survey 

equipment include alpha particle detectors, beta particle detectors, gamma particle detectors, and X- 
rayhow energy gamma ray detectors. This equipment may be used for specific screening tasks during 

excavation. Because of the number of instruments available and the different tasks that will be 

undertaken during the remediation of the site, a detailed description of these technologies will not be 

undertaken here. The Nuclear Regulatory Commission has published two general references on survey 

equipment that discuss the current types of equipment generally available and its uses and limitations: 

"Proposed Methodologies for Measuring Low Levels of Residual Radioactivity for 
Decommissioning. NUREG- 1506, Draft Report for Comment and 
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Minimum Detectable Concentrations with Typical Radiation Survey Instruments for 
Various Contaminants and Field Conditions, NUREG/CR-1507, Draft Report for 
Comment. 

The IRDPs will introduce and discuss the supplemental survey equipment as required. 

H.3 ORATORY M E A S m E N T S  

The field laboratory is beyond the conceptual stage, however the equipment has not been procured, set 

up and tested. Potential vendors of the hardware and software have provided information and the 

following represents preliminary plans which are subject to change. 
e 

The low resolution NaI (Tl) detector will be a large well crystal capable of analyzing a soil sample of 

approximately 500 grams. For a number of obvious reasons, the same analytical software, used for 

field measurements with the 4, x 4 x 16 NaI (Tl), is planned for use. Of course, independent calibration 

to gamma emitting calibration standards will be used to compute contaminant concentrations in relation 

to the counts integrated within the specific energy regions of interest. Based upon typical experience, it 

is expected that the statistically confident performance, at the FRL level, can be achieved with count 

times on the order of 15 minutes. 

The high resolution HPGe system will consist of an n-type detector similar to that utilized for field 

spectrometry measurements. Sample aliquots of approximately one kg will be used to fill a 550 ml 
Marinelli beaker which, when place over the detector, affords in excess of a 3x solid angle of gamma 

emissions from the sample, relative to the detector. The experience with count times of 50 minutes at 

various analytical laboratories, demonstrate statistically confident performance at levels well below 

FRL concentrations. 

As it may be required, or appropriate, the samples can be recounted, over a period of several days, to 

establish the rate of in-growth of the lead and bismuth-214 daughters of radon-222. This will identify 

the analytical degree of disequilibrium of these gamma emitting daughters of radium-226 to improve 

the analytical confidence. 
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Each detector system will utilize a suitable counting shield to minimize the influence of background 

gamma rays associated with naturally occurring radioactive materials. 

A low background alpha and beta counting system will also be a component of the field laboratory. 

The primary use will be to count swipe samples for contamination control within the analytical 

instrument spaces and the separate sample preparation area. Certain other gross screening may be 

afforded through use of the low background counters. One example could be short gross counts of one 

gram soil samples slurried with alcohol onto a planchet for counting after drying. 

A separate controlled area will include facilities for sample receipt and preparation. As much as 
reasonably practical, for a field laboratory, procedures and good housekeeping will minimize the 

potential for cross contamination of samples. Portable radiation detection instruments are not 

sufficiently sensitive to monitor and control contamination levels significant to analytical controls. That 

monitoring, along with counting of swipe samples, will be used to maintain rigorous controls. 

The functions within the field laboratory will include means to accurately weigh the "wet" and dry 

weights of sample aliquots, means to dry soil samples (80-100" C), and equipment to homogenize dried 

soil samples. Only two sample containers will be used: 550 ml Marinelli beakers for HPGe gamma 

spectrometry and 500 gram containers for the NaI (Tl) well detector. Swipe samples will be placed 

into planchets for low background alpha and beta counting. 

Other analytical capabilities have been considered for the field laboratory, however, neither the need 

nor suitability for supplemental analyses has been demonstrated. However, current and new 

technologies will be assessed for potential addition to the field laboratory capabilities. If these 

additional capabilities are found to be needed and practicable, each will be studied and performance 

tested for approval prior to implementation in the field. . 

H.4 ANALYTICAL LABORATORY SERVICES . 

Performance requirements for contracted analytical laboratory services are explicit and are contained 

within bid packages and contracts which constitute the Basic Ordering Agreements. The specifications 
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have evolved after several years of development. Contributors included experts both within and 

without the DOE analytical community. Through subsequent experience, including data validation and 

quality assurance surveillance, the original requirements have been extended to cover greater and more. 

specific details for analytical procedures and performance. This does not guarantee performance. 

However, it does help assure that data validation at the analytical laboratories, and again within FEMP 

data validation process, can qualify any non-performance or questionable performance. 

Table H-4 lists some of the COCs detected in soil and suitable analytical techniques. It is not intended 

to be all inclusive, but rather addresses the more common COCs and techniques. The QAPP should be 

consulted for a complete list of approved methods. ' 

Some of the related quality assurance measures are provided in Appendix E of this report. The blanket 

Quality Assurance program is provided in the Sitewide CERCLA Quality Assurance Manual. The 

Basic Ordering Agreements document the specific analytical procedures to be employed, specific 

features to be followed within these procedures, and the performance required. Data validation and 

quality assurance is monitored by the analytical laboratory, and by the FEMP. The FEMP also 

performs periodic on-site QA audits of the laboratory facilities. 
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FEMP-OSSEP DRAFT 
July 14, 1997 

As described in Section 2.1.3.3 of the Sitewide Excavation Plan (SEP), spatial extent of area-specific 

constituents of concern (ASCOCs) was determined by comparing their relationship to Final 

Remediation Levels (FRLs), Benchmark Toxicity Values (BTVs), and Waste Acceptance Criteria 

(WAC) for the On-Site Disposal Facility (OSDF). To do this, the series of maps contained in this 

appendix was assembled to display the actual distribution of contamination sitewide and identify the 

extent of contamination within the eight Remediation Areas described in Section 1.2.2 and shown on 

Figure 1-3. These maps also indicate if a COC distribution is confined to a limited area or if it impacts 

larger areas. The ASCOCs for each of the remediation areas were identified based on the sample 

results represented by these maps, augmented by process knowledge. The results of this analysis are 

shown in Table 2-9. 
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July 14, 1997 

Primary ASCOCs 

Uranium, total 

Radium-226 

Radium-228 

Thorium-228 

Thorium-232 

Secondary ASCOCs 

Aroclor- 1254 

Aroclor-1260 

Arsenic 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b) fluoranthene 

Beryllium 

Bis(2-ch1oroisopropyI)ether 

Cesium- 137 

Dibenzo(a, h)anthracene 

1,l-Dichloroethene 

Dieldrin 

Fluoride 

- 

I- 1 

1-2 

1-3 

I 4  

1-5 

LIST OF FIGURES 

doroc 1-6 Heptac 

1-7 

1-8 

1-9 

1-10 

1-1 1 

1-12 

1-13 

1-14 

1-15 

1-16 

1-17 

(a) 

ibenzo-pdioxin 

Indeno( 1,2,3d)pyrene 

Lead 

Lead-2 10 

Manganese 

Neptunium-237 

4-Nitroaniline 

Octachlorodibenzo-p-dioxin 

Pl~toni~m-238 

. .. Strontium-90 

Technetium-99 

Tetrachloroethene 

Thori~m-230 

Trichloroethene 

Note: (a) No data for soil in the SED. 

1-18 

1-19 

1-20 

1-2 1 

1-22 

1-23 

1-24 

1-25 

1-26 

1-27 

1-28 

1-29 

1-30 

1-3 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

a 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

FER\OUS\SEPMPPAUuly 11,1997 3 5 3  pm 1-2 



't- 9 2 5  

+ 

+ 

? 
+; 4 

i 
4 4 

4 

t 
? 4 

4 
I 
I4 
I 

+ 

:*! 
i.: 

4 

sw)IC DCU W nOR DPTH SL83-054-DCN 1-22-97 STATE R A M  CmRDiNATE SYSTEY 1983 



.. 
Y 9 2  5 $.. 

t 

W 
L L  

L , - .  W 

-.:... . . .  ...... ..... 0 
0 
CD 

In mo 0 0 0 v 

0 
0 
aD 

. .  .. .:’ .. : .... .._ . ’ ”., -. ..... + .... ,- 
+ + 

+ 

+ + 

J 
LI: 
LL 

W 
I 

+ + 

4 

+ 

I 

+ 

4 

I- 
LL 
< 
n 



r - - - - - -  

+ 

+ 

4 +  

4 4  

W 
W 
LL 

0 
0 
OD m0 V m 0 0 v 

0 
0 
OD 

J 
z 
LL 

W 
I 

0 0 0 0 0 0 0 

H g f f H 4 E 4 t s i? . t t . t . 
SROfC Dclc MAP HOR OPW SL83-058.m 1-22-91 STATE PLANAR CCDROINATE SYSTEM 1983 



! !  . 9.2 5 

7. !i 

C 

+ 

. \\, 

4 

+ 

4 

+ 

L 

.. 
0 z 
W 
(3 
W 
J 

t 
W 
W 
LL 

0 0 H f g f m E m H ? f 2 * . . . * 
y(DIC Dcw YIP cu)I( DPTH SL83-055.DCN 1-22-67 STATE 4AMR COORDINATE SYSTEY 1983 

I- 
LL 
4 
aL 
n 

a 
a 
n 
I- 

cn 
LL 
\ 

cr 
z 
0 

LJ 
m 

..4 

n 

a 
a3 

a3 
cv 
cv 
I 
z 
I) 

LT 
0 
I 
I- 

LL 
0 
Z 
0 
I- 
3 

[r 
I- 
m 

I 

- 
m - 
I 

n 

n W 

3 
W 
t- 

In 

- 
- 
T 
I - 

JJ x 
3 
3 
4 

L 



- 1 1  
7 + -. + + 

4 4 + 

4 

+ 
L 

+ 

+ 

+ 

I- 
W 
W 
LL 

0 0 

P f 3 E a x H h t t t t 

0 

. * s 
8 

SRDIG DGN YLP W O R  DPTH SL83-056.Dw 1-20-97 STATE PLANAR COORDINATE SYSTEY 1983 

a 
a 
l- 

0 
In 
LL 
\ 

c 
Z 
0 
0 
W 
In 

I 

a 
m 
N 
M 
N 
I z 
3 

cx 
0 
I 
I- 

LL 
0 
Z 
0 
+ 
3 

c 
I- 
In 

- 

- 
m - 
- 
n 

n W 

3 
W 
I- 

LA 

c-( 

-. 

n 
I 
I 

UJ 

3 
L3 - 
L 



0 

0 

o +  

4 

0 

0 

4 

4 

J 

LL 

W 
I 
I- 

a 

- 

t 

I 
I 
I 
I 

. e  0 4 

t- 
W 
W 
LL 

0 
0 
QD 

0 

0 
0 
v 

0 
0 
QD 

H 
t t 

E f ' b  f t 1 '  - 
? s s ? t t 

0 Q f 
YLOlG DCN Y I P  WOR DPTW SL83-014.DtN 1-22-97 STATE PtANAR COORDINATE SYSTEM 1983 

U 
l- 

0 

m 
LL 
\ 

U 

z 
0 

cl 
W 
m 

a 

- 

a 
m 
tT 
In 
N 

I 
U 
0 
-I 
0 
0 
U 
U 

LL 
0 

z 
0 

t- 
3 

rx 
t- 
m 
Q 

W 

3 
W 
I- 

Ln 

Lo 
I 

c- 

- 
m 
I 

I 

n 
u 

- 

- 
rl 
x 
3 
3 - 
L 



n f 
n 
'1 

f 
0 

f I 

8 
% 
0 

f 
3 

x 
i 

f 
3 

. -  
+ + 

+ 

.-. . . .. .. 

fl 0 

0 '+ 

4 

0 

. .  

+ 

+ 

t- 
W 
W 
LL 

J 
CK 
LL 

W 
I 
I- 

0 0 0 0 0 8 . t . Q n 8 E f (D L . . 8 
3 I. 

W I G  DGN U P  HOR OPTW U83-013-0GN 1-22-97 STATE PLANAR CMROINATE SYSTEU 1983 



ii 925 
I 

. .. . 
. .:.._ 
" ..;.;'., 

. .  
.._ . . .> i  5 

' +>. .._ \ + .. .. \> ..* 

/J 

4 4+ 

4 
4 

4 

4 4  + 

44 

4 

4 +  

w 

4 

s :: c 8 s E 
1: 

I 

+ 

+ 

.. 
a 
Z 
W 
0 
W 
J 

I- 
w 
W 
LL 

J cr 
LL 

I 

I i.0 4 

I 
I 

I- 
LL 
< 
CK 
n - - 

.OGN 1-22-91 STATE P L W R  CDDRDtNAE SYSTLY 1983 

L L  
0 



+ 9 2 5  

4 4 +  

4 
4 

4 

4 4 *  

4 4  

4 

4 

4 

4 

4 
4 

4 

+ 

I 
RDlG DCU Y I P  MOR OPTW SL83-017.DuJ 1-22-97 STATE PLANAR COORDINATE SYSTEM 1983 



. .. : 

-- ' !  1 

I- 
LL 

K 
0 x m P ? f E 2 * t * t 

f 

4 
4 

4 

4 4, 

4 
4 

4 

4 4  
44 

4 

4 +  

. . . . 0 - .  
0 
I 4 \\ 

__._.: 

i 

,/ 

i 

L 

I 
1.0 + e4 

z 
3 

9 
JJ n a n 

L 
3 

Z 
3 - 



.,.. 
; 

: ! . . .  . ... * 

\j, 
. _ _  ._ . 

+ 

+ 

I 

. i  

+ 

I 

.@ + 

+ 

+ 

L 

> 
I- 
m 
W 
I 
I- 

ntn 
00 
I W  m 
I-w w 
W O  - 

J I X r r  

t 

t- 
LL 

CK 
n 

I 
SROIC OW YIP ntm own SL83-018.OGN 1-22-97 STATE PLANAR COOROINATE SYSTEM 1983 

000738 



+ 

+ 

4 

4 

4 
4 

+ 1 

+ 

+ 
I , 

.: . . *  

+ 

+ 

I- 
W ~ 

W 
LL f 0 

VI 

0 
0 
U 

0 
0 
a3 

J 

L L  

W 
I 

a 

.. 
a 
Z 
W 
0 
W 
J 

0 

080739 



1 
1 

-. . . 
'-.i.--L... * . .  

I .. :: 
+ :. 

, . . . .  + + + + + 

. .  . .. 
I 

-+I 
i . 

+ 

0 
0 

0 

IW 

0 

3 

W 
I 
t- 

a + + 

i 

+ 

0 
0 

0 

O O +  

00 
I o 0  I. .. 

n z 
W 
0 
W 
J 

0 

z < +  I 

f 
D 

f 
c . 



a 

a 

0 

f 
1 

f 
5 

f a 

8 
g 
5 

t 
i 

8 t 
i 

f 
i 

4 
w 

w$ 
n + 

t 

# 
# r - - - - - -  

I 

+ 

+ 

t- 
W 
W 
LL 

t- 
LL 



+ 

+ 



' '. ._ .. . .  ..- ' .I ,,.>. i .  

' \  

/J 

f . 

4 4  

4 
4 

4 

4 4  

44 

4 

4 

x 
4 

4 
4 
4 

4 

E 
? 

.. 

J H 
8 

p 
t. . 0 

'D . 8 

c 
w 
W 
lL 

0 z 
w 
0 
W 
J 

I- 
LL 
< 
nL 
n 

=IC Owc UAP HOR DPTH SL83-022.DCN 1-22-97 STATE PLANAR C ~ I Y A T E  SYSTEY 1983 
/' 



I- 
W 
W 
LL . .  . . .  .. . - ,..._ 

E 
J 

! 
3 

t a 

f 
zi 

f a 

c 8 
i 

P 
4 

+ .:;.- .. 
.. '.. .. .\; \.. + + 1 \. 

4 \\ 
+ + 

+ t 

J 
lx 
LL 

W 
I 
c 

0 + 

0 c 

0 + 

4 

0 ' n  z 
W 
c3 
W 
1 

0 

I- 
LL 
4 
c1L 
n 

r' 
0 

. . . I. 

E f 0 0 H h f 2 : t . 
*DIG OW YIP HOR OPTH SL83-016.DCN 1-21-97 STATE PLANAFI CDQIDINATE SYSTEU 1983 



I- 
W 
W 
LL 

0 
0 
Q) 

0 

0 
0 
v 

0 
0 
CD 

\ 

.... I . . . . .  '.+ ' 

--. . \ 
. .  . . . . .  

. . .  . .  . .  - .  

. .  , ... 
+ I. 

'. __..---I 

. .  
-. 

..: .. :. 
+ .- 1 .... I ..% + . > .'.. 

* 

I 
I 

+ 

+ + 

d 1 
E 
LL 

W '  
I 

\\ 

+ + 

+ 

+ I 
I 

I U 
U 
u 

I a 

I 

0 

f 



. . ,r 
,'/+ 
i 

j/ 
\ 

i.. 
z 4 4+ 

4 
4 

4 4  

4 4  + 

44 

4 

4 +  1 

+ 

+ 

LL 
1 
Q: 
U 
lL 

-1 
E 
L L  

I- 
W 
W 
LL 

0 
0 
aY 

I 
! 
I 
i 
i o  

0 
0 

! T  

! 
! 

1s 
a3 

I 

I 
' 0 0  +* 

t- 

0 f Q f f . s z 3 . t t t t 
c3 p 

RDlG DGN UAP HOR DPTH Y83-021.0CN 1-22-97 STATE &MAR COORDINATE SYSTEU 1983 



8 
2 

8 
H 2 

i 
I 

f 
2 

f 
3 

P 
i 

f 
ii 

..:. ~ 

. . . .. .. . ._ . .;." . +.< 
+ 'b.. .:..+ .... 

+ 

+ 

i 

+ 

+ 

I- 
W 
W 
LL 

0 W J a ~~ 

m 
0 
0 
v 

! O  
a0 

4 

I--- 
LL 
4 
K 
n 



92 5 
I- 
W 
W 
L 

+ + + + + 

.\ '-: + . .. 

4 
r - - - - - -  

L 
I 
I 
t ,:, 

+ 

+ 

I 
I- 
LL 
4 
OL 
n 



-. - <. ,,-: ;. ... . " 8  '.- : >.. . 
- . .  <..? 

. ,  + . .  '2.L .:. -:... 
. .  j-. . . '. . 
&:.? : - .  

i 

+ 

+ 

e 
W 
W 
LL 

ln 
W 
I 

I 

! . + 4  
.. I 
W = I  
w I  -J 

0 '  

0 '  



- 925 

I 

t 

+ 

i 

+ 

+ 

.. 
n z 
W 
0 
W 
J 

0 
m 

-I c 
LL 

W 
I 
c 

I- 
LL 
LL 
LL 

C 
C 
a 

C 

C 
C 

0 
a0 
a 

0 t t L ; 
s f 

? ? a t t t 

t 
SRDIG DCN MAP HOR DPIH SC83-004.DCN 1-22-97 STATE PLANU COORDINATE SYSTEY 1983 



- 925 

.. + + 1 + + 

0 0 

0 
O O +  

00 

0 

+ 

+ 

+ + 

+ 

ln W 0 ; t- 
W 
W 
LL 

0 
0 
CD 

0 

0 
0 
T 

0 
0 
a, 

0 
3 
a 

W 
I 

.. 
3 
z 
J 
3 
J 
J 

1 

i -  
' o o. 
I 
I 
I 

I- 
LL 
4 
E 
n 

.DCN 1-22-91 STATE PLANAR COQU)INATE SYSTEY 1983 

0 8 07 5% 



92 5 

'i 
. .  _. i; 

+ + + + + + + + -11. - 
. .  \ '..  . .  

0 
e 

I - - - - - -  
I 
I 

Y;, 

w 
-$  =: 

n 

\\ 

+ 

w 

+ 

+ 

+ 

W 
c3 
W 
1 

I- 
W 
W 
LL 

0 
0 
Q) 

0 

0 
0 
CT 

0 
0 
Q) 

m 
W - 

I 

5 4  
I 
I 

I 
I- 



92 5 

+ 

I- 
W 
w 
LL 

I- 
LL 
< 
0-L 
n 



L..> ::-' ..: . !: .. . ..... 
. ..- 

+ + + + 
,.: :I 

+ + ! j  :. -.. + 

+ 

' +  

4 

4 i 4 

I- 
W 
W 
LL 

0 
0 
a0 

. u m mo 0 0 

v 

0 
0 
a0 

I 

I- 
LL 
4 
c1L 
n 0 0 P E f ; E f z f L 

t t . . t . .  . z f 
S O l G  OCN YIP HOR DPTH SLB3-006.0CN 1-22-97 STATE PLANAR COORDINATE SYSTEU 1983 



e 
I 

+ 

4 4  

4 

4 

+ 

4 
4 

+ 

c 
W 
W 
LL 

5ffOlt Dw( u*p HOfI DPTH SL83-007.DtN 1-22-97 STATE PLANAR COORDINATE SYSTEY 1983 

QQQ755 



92 5 

/ 
i i 

4 4  

4 
4 

4 

4 4  

44 

4 

\ t 

. .  

. .  
. .: 
1, i, 
......... 

+- 
c 

f f 
t t 

.. 
n z 
W 
0 
W 
-I 

--.' 
0 
m 

I- 
W 
W 
LL 

0 
0 
Q 

0 

0 
0 
v 

0 
0 
Q 

J 

LL 

W 
I + 

a 

n 

I 

I 
I .  O 

I 
I 

I- 
LL 
4 
cr 
n 

a 
i- 

0 
cn 
LL 
\ 

c 
z 
0 

I 

n 

m 

W 
L n  
a 

W 
z 
W 
I 
I- 
w 
0 c 
0 
J 
I 
0 
[r: 
I- 
W 
I- 

LL  
0 

z 
0 
I- 
3 

Cr 
I- 
m 

a 

I 

a 
I 

I 

n 

n 
W 

3 
w 
I- 

rn 

- 
- 
cn 
N 
I - 

W 
U 
3 
L3 - 
L 



..- 92 5 

e 

I 
,i 

t 

+ 

I 

+ 

+ 

.. 
n 
Z 
W 
0 
W 
-I 

I- 
w 
W 
LL 

e 4 

t- 

4 
K 

0 n 0 f f f (D E 8 2 E 
t ? ? 9 t . x f 

SRDlG DCN W HOR DPTH SL83-008-DCY 1-22-97 STATE PLANAR CCKRDINATE SYSTEM 1983 

.- 



92 5 

a 

a 

a 

I 

f 
I 

I I 

t 
i 

f 
i 

x 
5 

f 
i 

4 4+ 

4 
4 

4 

4 4  + 

44 

4 

4 +  

4 
4 

4 
4 

4 y 
4, + 

c 
W 
W 
LL 

0 
0 
a0 

0 

0 
0 
v 

0 
0 
OD 

I- 

o a 0 0 8 ; 3 f I? 65 g t * * t t . t 

s 
t t 

S D l C  DGN Y I P  M O R  DPTH SL83-024.DC-N 1-22-97 STATE P L A N A R  COOADINATE SYSTEY 1983 




