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1.0 INTRODUCTION 
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1 

The Operable Unit 2, Operable Unit 3, and Operable Unit 5 Records of Decision (RODS) established 

on-site disposal as the selected remedy and established the applicable or relevant and appropriate 
requirements (ARARs) for the remediation. This Permitting Plan takes into account all waste that 

will be disposed in the on-site disposal facility (OSDF) from Operable Units 2, 3, and 5.. ARARs for 
these three operable units are consistent with each other; the only variations are based on different 

waste types that will be generated during remediation. . The remedial actions performed at the Femald 

Environmental Management Project (FEMP) are regulated under the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA), as amended. 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 action conducted entirely on site, where such remedial action is selected and carried out in 
compliance with Section 121. While an on-site action is exempted from complying with the 

administrative requirements associated with a permit (e.g., administrative reviews, reporting and 

recordkeeping requirements, etc.), it is not exempt from complying with the substantive requirements 
that would have been imposed by each permit. 

To determine if 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 United States Environmental Protection Agency (EPA) and Ohio Environmental Protection 

Agency (OEPA) have established a consensud strategy for permitting activities at the FEW. This 

strategy determined that air releases, fill/dredging of wetlands, and construction and operation of the 

OSDF would be considered "on-site activities" and not subject to the administrative requirements of a 

permit. It was further decided that waste water and storm water discharges to the Great Miami River 

and Paddys Run would be considered "off-site" activities subject to both the administrative and 
substantive requirements of the National Pollutant Discharge Elimination System (NPDES) Permit. 

' 

Paragraph XIII.B of the Amended Consent Agreement requires that the following information be 

compiled for the remedial action: 

0 identification of each permit that would have been required in the absence of the 
CERCLA 12 1 (e) permitting exemption; 
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0 identification of the standards, requirements, criteria, or limitations that would have 
had to have been met to obtain the permits; and . 

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

Paragraph XI.A of the Amended Consent Agreement also requires that a "plan for satisfaction of 
permitting requirements" be prepared. 

This Permitting Plan will provide the information required by the Amended Consent Agreement in 
accordance with the decisions made with EPA and OEPA. This document will identify the 

administrative and substantive requirements for the NPDES Permit and the substantive requirements 

for all ofthe operable units' on-site disposal needs for the following permits: 

0 Wetlands Nationwide Permit 
0 

0 
Ohio Solid Waste Permit to Install (pn) 
Resource Conservation and Recovery Act (RCRA) Permit 

Additionally, this Permitting Plan will discuss how the requirements relate to the OSDF, present the 
plan for compliance with the requirements, and discuss additional ARARs that are not related to the 

issuance of a specific permit. Appendix A and Appendix B present a detailed listing of the 

substantive requirements and ARARs, respectively. These tables will be used throughout the remedial 

design as a checklist to ensure that the requirements are being met. As the project continues through 

the design process and additional documentation is completed, the details regarding specific 

implementation of the substantive requirements will be revised or updated, as needed. When the 

design is completed, the tables will be finalized to clearly show how the substantive requirements and 
ARARs are met. 
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2.0 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

2.1 PERMIT INFORMA TION 
Section 402 of the Clean Water Act establishes the NPDES program. This program is implemented by 
40 Code of Federal Regulations (CFR) Part 122 and regulates the discharge of waste water to waters of 
the United States through the issuance of an NPDES permit which specifies discharge limitations 
necessary to comply with applicable technology-based effluent standards and/or water quality-based 
standards. This permit will also include monitoring requirements and additional conditions regulating 
the discharge. Discharges of storm water from specific types of activities (e.g., RCRA Subtitle C and D 
landfills; construction activities including clearing, grading, and excavation activities) have also been 
included under the NPDES permit program. Authority for administering the NPDES permit program 
has been delegated to the State of Ohio. 

2.2 J~PPLICABILITY TO THE OSDF 

During the active life of the OSDF (Le., construction, waste placement, and closure activities), 
construction water, impacted storm water, and leachate will be generated. After placement of a stable 
vegetative layer on the top of the cap system and closure of the OSDF, only leachate will continue to be 
generated. 

All leachate will be collected in a leachate collection system and transmitted to the Advanced Waste 
Water Treatment (AWWT) facility for treatment. Storm water from the active portions of the OSDF 
(those areas where waste placement is occurring) will also be collected and transmitted to the AWWT. 
Following treatment, the leachate and contaminated storm water will be discharged to the Great Miami 
River via a permitted outfall. Uncontaminated construction water (Le., perched water encountered 
during excavation and storm water contacting uncontaminated disturbed areas) generated during the 
construction of the liner system and the cover system (but pior  to the placement of the vegetative layer) 
will be conveyed to a permitted storm water outfall at Paddys Run. Appropriate erosion control 
measures will be designed and installed to mitigate sediment loading to Paddys Run. 

2.3 PERMITR EOUIREM ENTS 
The FEMP currently has a NPDES permit for storm water and waste water discharges to Paddys Run 
and the Great Miami River (OEPA Permit Number 11000004*ED). The permit contains effluent 

limitations and monitoring requirements for six separate outfalls from the FEMP to receiving waters. 
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The FEMP NPDES Permit contains conditions which require OEPA notification of any significant 

change in the character of the discharge, or of any facility expansion or process modifications resulting 
in new, different, or increased levels of pollutants. This notification may trigger NPDES Permit 
modifications. 

The storm water discharges from the OSDF are considered to be already covered under NPDES Permit 
11000004*ED through the implementation of the permit-required Site Storm Water Pollution 
Prevention Plan. However, the leachate from the OSDF will constitute a new and different source of 
waste water and, as such, Will require OEPA notification. 
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3.1 PERMIT INFORMATION 

Pursuant to Section 404 of the Clean Water Act, any activity that results in the discharge of dredged 

or fill material into wetlands or waters of the United States requires permit authority from the United 

States Army Corps of Engineers (ACOE). The ACOE authorizes dredging and filling activities in 
wetlands and waters of the United States through the issuance of three types of permits: Nationwide 

permits (NWPs), regional general permits, and individual permits. NWPs are promulgated in 

Appendix A to 33 CFR Part 330 and are "designed to regulate with little, if any, delay or paperwork 

certain activities having minimal impacts." [33 CFR $330.l(b)] The ACOE has established N W P s  

and conditions for 40 distinct activities associated with dredging and filling wetlands and waters of the 

United States. An activity is authorized under a NWP only if the activity meets all the conditions 
established for that particular NWP. Activities that do not qualify for a NWP may seek a regional ' 

general permit or an individual permit from the ACOE. . 

In addition to Section 404 permitting requirements, activities resulting in the discharge of dredged or 

fill material to wetlands or waters of the United States are also required to obtain authorization under 
a Section 401 State Water Quality Certification. In Ohio, the Section 401 certification process is 
administered by the OEPA pursuant to Chapter 3745-32 of the Ohio Administrative Code (OAC). 

3.2 APPLICABLW TO THE OSDF 

Construction of the OSDF will dredge and/or fill less than one acre of wetlands. This activity will be 

regulated under Section 404 of the Clean Water Act and, because the activity will be conducted 

entirely on site, must meet the substantive requirements of the ACOE's permit program. Based upon 

review of the NWPs promulgated by the ACOE in Appendix A to 33 CFR Part 330, United States 
Department of Energy (DOE) has determined that the impact from construction of the OSDF is 

authorized, under NWP 26, Headwaters and Isolated Waters Discharge. NWP 26 is applicable 
because the wetland area that will be impacted by the OSDF drains to Paddys Run (via the Storm 
Sewer Outfall Ditch), within the headwater area of the stream. Under this NWP, discharges of 

dredged or fill material into headwaters and isolated waters are allowed if the following conditions are 

met: 
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e The discharge does not cause the loss of more than 10 acres of waters of the United 
states; 

e The permittee notifies the district engineer if the discharge would cause the loss of 
waters of the United States greater than one acre. For discharges in wetlands, the 
notification must also include a delineation of affected special aquatic sites, including 
wetlands; and 

e The discharge, including all attendant features, both temporary and permanent, is part 
of a single and complete project. [Section (B)(26) of Appendix A to 33 CFR Part 3301 

In addition to the specific requirements of a particular NWP, the activity must also comply with a 

series of general NWP conditions, including erosion and siltation controls, protection of endangered 

species, and notification requirements [Section (C) of Appendix A to 33 CFR Part 3301. The general 
conditions also require that, if applicable, an individual state water quality certification must be 

obtained or waived. The Director of the OEPA granted State Water Quality Certification on January 
17, 1992 for a series of NWPs, including NWP 26, in a letter to the Chief of the ACOE. In this 

letter, OEPA specified additional general and specific requirements that must be met in order for an 

activity to be authorized under a NWP. 

The substantive requirements specified in Appendix A to 33 CFR Part 330 will be demonstrated in 
the following documents: 

e 

e Sitewide Excavation Plan. 
e 

Operable Unit 2 Feasibility Study Report; and 

Map of FEW Jurisdictional Wetlands and Waters of the United States 

The substantive requirements associated with NWP 26 are presented Table A-1 of Appendix A. As 

the project continues through the design process and additional documentation is completed, Table A- 

1 will be revised or updated, as needed. 

3.3 WETLAND MITIGATION 
Wetland impacts associated with the construction of the OSDF were considered during the remedial 

investigatiodfeasibility study (RIFS) process and have been avoided/minimized to the maximum 

extent practicable. The unavoidable impact that will result from the construction of the OSDF will be 

conducted in accordance with the substantive requirements of NWP 26 and its corresponding Section 
401 State Water Quality Certification. To ensure a consistent approach to mitigation, wetland impacts 
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will be mitigated on a site-wide basis. The wetland mitigation strategy will be addressed by the Site- 

Wide.Excavation Plan which will be submitted to EPA and OEPA in March 1997. 

3.4 ADDITIONAL ARARs 

The Operable Unit 2, Operable Unit 3, and Operable Unit 5 RODs identify additional location- 

specific ARARs related to the protection of wetland and floodplain areas during the construction and 

operation of the OSDF. These include National Environmental Policy Act (NEPA) and DOE 
requirements to avoid, to the extent practicable, adverse impacts to wetland and floodplain areas and 
Ohio requirements associated with the placement of solid waste in or near wetlands or floodplains. 

Table B-1 of Appendix B lists these ARARS from the RODs. As the project continues through the 
design process and additional documentation is completed, Table B-1 will be revised or updated, as 
needed. 
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4.0 RESOURCE CONSERVATION AND RECOVERY ACT 

4.1 PERMIT INFORMATION 

Subtitle C of RCRA requires all facilities that treat, store, or dispose of hazardous waste (TSD 

facilities) to have a permit. The permit consists of two parts (Part A and Part B) and must be 

obtained before construction of a TSD facility begins. Part A includes basic information about the 

facility, such as name, location, and type of activities performed. Part B requires detailed 

information about the facility, such as types of waste to be handled, groundwater monitoring plans, 
and design of the facility. These permit requirements are established in 40 CFR Part 270 and reflect 

the requirements of 40 CFR Part 264. The State of Ohio has been authorized by the EPA to 

administer the RCRA program. The general RCRA permit requirements are equivalent to the Federal 

requirements and have been promulgated in OAC 3745-50. 

4.2 APPLICABILITY TO THE OSDF 

Because the OSDF will contain hazardous waste, design and construction of the OSDF must comply 
with the substantive requirements of the RCRA permit. The FEMP submitted a RCRA Part B Permit 
Application (this includes the information required under the RCRA Part A Permit) to OEPA in 
October 1991 in accordance with the Consent Decree with OEPA and its stipulated amendment. 
Therefore, the design and construction of the OSDF must address the substantive requirements that 

were not included in the site RCRA permit application, namely the requirements for landfills [40 CFR 

5270.21 or OAC 3745-5W(C)(7)]. Compliance with the RCRA substantive requirements will be 

demonstrated in the following documents: 
e 
e 

e OSDF Design Review Package; 
e 

a Integrated Environmental Monitoring Plan. 

Operable Unit 5 Feasibility Study Report: 
Operable Unit 5 Record of Decision; 

OSDF Remedial Action Work Plan and Support Documents; and 

Some of these documents have been approved and finalized; others are being prepared for future 
submittals to the regulatory agencies. The substantive requirements for the OSDF associated with the 

RCRA permit are presented in Table A-2 of Appendix A. As the project continues through the 
design process and additional documentation is completed, Table A-2 will be revised or updated, as 
needed. 
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The OSDF at the FEMP is designated as a Corrective Action Management Unit (CAMU) in the 
approved Operable Unit 3 and Operable.Unit 5 RODs. The C A W  designation may be considered as 
a substantive permitting requirement because this designation information is typically included in a 

C A W  criteria, alternate standards for the land disposal restrictions (LDRs), and minimum 

2 

3 

RCRA permit. Designation information would include a description' of compliance with the seven 4 

5 

technology requirements (MTRs). 6 

7 

The LDRS for Operable Units 3 and 5 will not be invoked with consolidation of remediation waste 

into the OSDF. The MTRs for a CAMU are also not invoked, although the design standards of the 

OSDF exceed the MTRS. The CAMU is designated in the Operable Unit 3 and Operable Unit 5 
RODs based on site-specific risk-based concentration standards. These standards were used to 
establish 1) final remediation levels in soil and water, and 2) waste acceptance criteria of the OSDF* 
for consolidation of those remediation wastes which are to be managed on-property. These site- 

specific remedial action objectives and cleanup levels are defined for the selected remedy in Section 

9.2 of the Operable Unit 5 ROD. 
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The Operable Unit 3 and Operable Unit 5 RODs identify additional ARARs associated with hazardous 

waste disposal in the OSDF. These include design requirements, protection of groundwater, and 
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5.0 OHIO SOLID WASTE DISPOSAL REGULATIONS 1 

5.1 PERMIT INFORMATION 

Under the Ohio Solid Waste Disposal Regulations, a PTI is required before constructing a new solid 

waste disposal facility (OAC 3745-27-06). The PTI application must provide all information specified 

in OAC 3745-27-06, including detailed infohation on the following topics: 
> 

e 

e 
e 

e construction and operational plans; 
e 
e 

conditions surrounding the proposed location (e.g., topography, wetlands, floodplains, 
water supply wells, buildings, etc.); 
the proposed configuration of the solid waste landfill; 
geology and hydrogeology of the site; 

design of the solid waste landfill; and 
monitoring plans for surface water, groundwater, and leachate. 

If the facility will impact wetlands, additional.information on mitigation and restoration must be 

provided. 

5.2 APPLICABILITY TO THE OSDF 
Because the OSDF will contain solid waste, an Ohio PTI would have been required. However, 

because the OSDF will be located entirely on site, the design and construction must only comply with 

the substantive requirements of the permit, not the administrative requirements. The substantive 

requirements specified in OAC 3745-27-06 will be demonstrated in the following documents: 
e 
e 
e 
e 
e 
e 
e 
e 

e 
e OSDF Design Review Package; 
e 
e 
e 
e 
e 

Operable Unit 2 Feasibility Study Report; 
Operable Unit 3 Remedial InvestigatiodFeasibility Study Report; 
Operable Unit 5 Feasibility Study Report; 
Operable Unit 2 Record of Decision; 
Operable Unit 3 Record of Decision; 
Operable Unit 5 Record of Decision; 
FEMP Sitewide CERCLA Quality Assurance Project Plan; 
Project Specific Plan for Phase I and II of Operable Unit 2 Predesign Field 
Investigation; 

, Predesign Investigation and Site Selection Report for the On-Site Disposal Facility; 

Leachatekiner Compatibility Study Final Report; 
OSDF Remedial Action Work Plan and Support Plans; 
Design of Haul Road and Rerouted North Entrance Road; 
Integrated Environmental Monitoring Plan; and 
Soil Remediation Project Area 1, Phase I Remedial Action Work Plan. 
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Some of these documents have been approved and finalized; others are being prepared for future 

submittals to the regulatory agencies. The substantive requirements associated with the Ohio Solid 

Waste PTI are presented in Table A-3 of Appendix A. As the project .continues through the design 

process and additional documentation is completed, Table A-3 will be revised or updated, as needed. 

5.3 ADDITIONAL ARARs 

The Operable Unit 2, Operable Unit 3, and Operable Unit 5 RODs identify additional ARARs 

associated with solid waste disposal in the OSDF. These include siting criteria and design 
requirements. Table B-3 of Appendix B lists these ARARs from the RODs. As the design of the 
OSDF proceeds and additional documentation is completed, Table B-3 will be revised or updated, as 
needed. 

A CERCLA waiver from an Ohio solid waste disposal facility siting criteria was granted in the 

Operable Unit 2, Operable Unit 3, and Operable Unit 5 RODs. This waiver allows construction of 

the OSDF over a high-yield, sole-source aquifer although it is prohibited in the Ohio Solid Waste 
Disposal Regulations [OAC 3745-27-07(H)(2)(c) and (H)(2)(d)]. This waiver is based on the 
condition that the OSDF be located in the area of the F E W  which exhibits the best hydrogeologic 
conditions to ensure protection of human health and the environment. 
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,y~~v..,y, rr ’ x..,... >.v. ;,y.q,, 

$@ Th@orrow \.... Area Management and Restoration (BAMR) Plan describes the management and 
restc&tion asvities that will be undertaken for obtaining on-site borrow soils for construction, filling, and 
closd$$ of @%ernald Environmental Management Project (FEMP) On-Site Disposal Facility (OSDF), 
Fed&T%o. These activities are conducted primarily at the East Field Borrow Area (borrow area) located 
south of the OSDF and e a t  of the South Entrance Road. Borrow activities conducted within the footprint of 
the OSDF are also briefly described. 

This plan addresses management and restoration activities at the borrow area throughout construction, 
impacted material pla 
Remedial Actions at 
activities beyond final 

and closure of the OSDF, as prescribed in the “Find Record of Decision for 
Unit 2 (OU2 ROD).” [DOE, 1995aI. The plan does not address maintenance 
on of the borrow area. 

m is 

The OSDF will be constructed to permanently contain impacted materials derived from remediation of 
the operable units at the FEMP. All material destined for OSDF disposal will be required to meet OSDF 
waste acceptance criteria (WAC). The estimated total volume of material destined for OSDF disposal is 2.5 
million cubic yards (1.9 million cubic meters) nbulked. Approximately 80 percent of this material is 
impacted soil, with the remainder consistin 
solid waste, and small quantities of miscellan 

rubble, fly ash, lime sludge, municipal 

The design approach for the OSDF ument, “Final Remedial Design Work Plan 
for Remedial Actions at Operable Unit 2” POE, 1995bI. The design of the OSDF,, as currently developed, is 
presented in the “Final Design Package, On-Site Disposal Facility ” [GeoSyntec, 1996al. The design of the . 
OSDF includes a liner system, impacted material placement, final cover system, leachate management system, 
surface-water management system, and other ancillary features. , 

The construction, impacted material placement, and closure 
occur over a period of approximately 7 years, as described in the Ac 
due to the potential for variations in the pace of remedial action act 
constructed,’filled, and closed in phases. 

DF is currently scheduled to 
Remediation Plan. However, 
OSDF has been designed to be 

1.3 Pian ScoDe 

The scope of this BAMR Plan is to identify the development, management, a#&xst@ation activities 
that the Subcontractor shall follow to ensure proper development of the borrow area m a&rdhce with the 
design. Activities to be undertaken by the contractor before, during, and after borrow e&vation <e.:. occurs are 
discussed in this plan. 

:.:.:.:.: _,.,. . 
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1.4 Plan OrPanization 

The remainder of this BAMR Plan is organized as follows: 

FBb the design requirements applicable to this work plan are presented in Section 2; 
~~M.>,&#.. %?*p +,, 
fp :** & $9) 

a ,&' a description of the borrow area is presented in Section 3.0; 
x<:$ 

&i x<.: $g 
.....A 

,,.&j<;5&+:,$Y 

e borrow area operations are described in Section 4.0; 

e the borrow area sequence of development is contained in Section 5.0 and; 

ies at the OSDF footprint are described in Section 6.0. 

1.5 

4 
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17 

Several other implementation plans have been prepared for the OSDF that contain information relevant 18 

to this BAMR Plan. Other plans of direct relevance to this BAMR Plan are listed below along with a brief 19 

statement of the relationship of the work plan to this plan: m 
21 

- '  '6 e OSDF Surface-Water ManagemenEand ,&& Erosion Control (SWMEC) Plan 
[GeoSyntec, 1996bJ provides d:&$€s of temporary and permanent erosion and 
sediment controls and surface-pate&,@ontrols for the borrow area; 

Final Design Package [GeoSyntec, 19%a]: provides project drawings and specifications that 

,?$ &> 

;$ & 
25 .$ 

&+h 

e m 

shall be followed during construction and; n 

e OSDF Construction Quality Assurance (Cm) Plan [GeoSyntec, 1996~1: 
provides soil testing standards and frequencies that will ....:m.::ys;::<<: be j p  implemented to 
evaluate soils from the borrow area. @ q  
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APPLICABLE REOU"REMENTS 

'w~~.i?<Rp+., 
@$ Re@@tory and other requirements applicable to the BAMR Plan are.contained in the Design Criteria 

P a c G e  @&I >:*. for the OSDF. The DCP is contained within the overall OSDF Design Package 
[G&teca&!196a]. These requirements take the form of applicable or relevant and appropriate requirements 

various FEW operable units, functional requirements, and general design criteria. There are no ARARS, 
TBCs, or functional requirements for the development of the borrow area. The general design criteria 
applicable to the BAMR Plan were obtained from the DCP. 

(&.y..V>' arid to be considered criteria (TBCs) as determined in by the record of decision for each of the 

2.2' 

ber of general design criteria for the OSDF.. The general design criteria that 
the Subcontractor s eloping the borrow area: 

a The borrow area should be laid out in a manner that provides easy ingress and 
egress. 

a The borrow area shall be developed in a manner that requires minimal 
additional earthwork after 
required restoration grades. 

vities are complete to achieve the 

a Restoration shall be perf0 
of the borrow area. 

ively as work is completed in portions 

a Erosion and sediment controls shall be implemented in the borrow area during 
construction and restoration. 

a The borrow area shall be developed in a manner th 
materials for construction of the OSDF and effectiv 
topography to control stormwater runoff and runon. 

Processing of borrow area soils shall be in accordance with the applicable 
requirements of the project specifications. Such processing includes moisture 
conditioning and screening. 

. Before the start of construction in the borrow area, the following acti@.$&#,g33xB, g w* SjS .3; 

g& 
@ 

;a,: shall be performed: ::p>,:. 

..A. ...A < 

>.<;<. $2.::; establishment of temporary surface water management and 

establishment of soil processing facilities (if any are needed). 

erosion and controls for the bo'rrow area, including &$:>?%>: 

sediment basins; 
e . .  
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.O BORROW AREA DESCRIPTION 

Existing Conditions 

ow area is located in the southeast portion of the FEMP south of the OSDF. It is bounded to 
relocated North Entrance Road, to the west by the South Entrance Road,. to the south by 
d to the east by an oil pipe line easement. The total plan area of the borrow area is 

acres (20 hectares). 

The existing topography at the borrow area is relatively flat with surface elevations ranging from 606 
ft. to 575 ft. Surface water flows generally from east to west along slopes ranging from approximately one to 
eight percent. Surface water runoff crosses the South Entrance Road via three reinforced concrete pipe 
culverts and dischar to Paddys Run. 

otentiometric surfaces in the borrow area range from approximately 5 ft. to 15 
ft. (1.5 m to 4.6 m) sting ground surface. Perched ground water potentiometric levels may 
locally approach th ce after periods of heavy precipitation. Perched ground water is expected to 
be present in sand and gravel lenses below this potentiometric surface and to extend from these depths to 
below the proposed finished grades of the borrow area. 

The existing vegetative cover at the borrow area consists of long grasses in good condition. 

.2 On-Si te Borrow 'Material 

3.2.1 Uses for Borrow Soils 

Material excavated from the borrow area will be used to construct several components of the OSDF 
liner and final cover system as well as compacted fill used in construction of temporary and permanent roads 
and other site work applications. The components of the liner and final cover system to be constructed from 
borrow area materials are (from bottom to top): 

0 compacted clay liner; 
0 compacted clay cap; and 
0 vegetative support layer. 

The topsoil layer will be stripped from the borrow area and used for topsoil for the OSDF final cover 
. system. 

-If needed, material from the borrow area will also be used to .construct comp$.@&lwseasonal cover, 
the non-granular protective layer in the lining system and the contouring layer aboveae @pa&ed materials, 
should sufficient volume of suitable impacted materials not be available for the constructi&~ p of these 
components. ,,& 

$fij 
2 5 9 . 9  /di& 
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c 3.2.2 Description of Borrow Area Soils 

The soil profile at the borrow area consists of a clay-loam topsoil layer overlying a 10- to 18-foot (3-m 
thick brown till layer, overlying a 10- to 20% (3-6 m) thick gray till layer. Brown till will be used 

e earthwork components of the OSDF discussed in the previous section. The brown till layer is 
andy lean clay with the following properties and characteristics: 

plasticity index (PI): 8 to 30 
0 clay content: 12 to 48 percent 
0 moisture content (in-situ): . 10 to 28 percent 
0 perknt saturation: 86 to 100 percent 
0 dry unit weight (in-situ): 102 to 130 IbsW 

content, and moisture content of the brown till tend to decrease with depth. 

estigations conducted at both the borrow area and the OSDF. are summarized 
The percent saturation 
obtained from previ 
in Appendix A. 

unit weight of the brown till tend to increase with depth. Geotechnical data 

. .. 

Additional information on the geotechnical characteristics of the brown fill from the borrow area can 
. be found in Parsons [ 19961. 

It is anticipated that not all of the bo 
and/or clay cap. These unsuitable materials 
used in the construction of the other OSDF 
previously described., 

ils will be suitable for: construction of the clay liner 
separated as described in a later section of this report and 

tem components or general site work construction 
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3.2.3 Borrow Soils 

Prior to constructing any OSDF cells, brown till at the OSDF footprint shall be excavated to the 
required grade in accordance with Section 02200 of the technical Specifications. .A \.+,,,, .. ,a ,.a. The depth of excavation to 
subgrade at the OSDF footprint ranges from zero to 15 ft. A small prtion’bf this excavated material will be 
impacted material requiring disposal in the OSDF. The remaining p&.m&f this material will be used for 
construction of the compacted clay liner, if suitable, or other appIica@. components of the OSDF. Although 
the OSDF footprint is not within the limits of the borrow area, the p&cedures for removing and handling the 
material is similar to those procedures for materials excavated from the borrow area. Borrow activities 
associated with the OSDF footprint are, therefore, discussed in this plan (Section 6). 

..:,.:x.A~.. k..:., 

This BAMR assumes that impacted soil is removed from within the OSDF footprint prior to the start 
of excavation by the Subcontractor. If it is decided that impacted material .will be remgA$x$qcurrently with 
cell construction, this BAMR Plan shall be amended to reflect changes or additional %orlhecessitated by the 
current activities. ..,.x. 

x.:.:.: 
$$$ 
;.$$i 
<.:.:.:.: . . >y<:.:*J.<- 
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BORROW AREA OPERATIONS K General 
Q'," .?>?:a*<x*p*y,,, 

Bomw area operations include activities that occur prior to, during, and after excavation of the . 
borr& matads.  These activities are presented in detail in the following sections. At the time this BAMR 
PlanQas pr.&red, no impacted areas have been identified in the borrow area; thus, impacted material 

Plan will either be amended to reflect changes or additional work necessitated by the presence of the impacted 
material. 

re&&yT@got discuss& in this plan. Should impacted material be identified in the borrow area, this BAMR 

4.2 Erosion and Sediment Controls 
r 

amrols  that shall be implemented at tbe borrow area include silt fence, straw 
bale barriers, sedim inage channels, and vegetation. These controls shall be implemented as 
required by Section ifications and the OSDF S W C  PZan. The erosion and sediment controls 

to effectively divert surface water runon from active borrow sites within the 
borrow area, W i z e  sedimentation and erosion within the active borrow site, and collect and con& 
construction water within the area of active borrow. Erosion and sediment controls shall be established in the 
vicinity of each borrow site prior to the commencement of any soil disturbance in the borrow area. 

The OSDF Subcontractor shall maintain erosion and sediment controls in accordance with the 
pecifications and the OSDF S M E C  Plan. $?$$: y.:.:.:. ... ..? y+:<., ..:.: <.:..; ..... .::;x<:~v$g$, 

4.3 Borrow Area Haul Road 

The layout for the haul roads within the borrow area shall be planned prior to commencement of 
borrow activities. The Subcontractor may establish haul road layouts within the borrow area limits suitable 
for planned excavation sequence and for transportation of materials to the OSDF. Temporary drainage 
structures such as culverts and or drainage channels shall be established "~~~..~.,.,...~~.~,.. as necessary % so that surface water is 
not impounded in anyway by the haul road. Any temporary drainag&truiSire utilized by the Subcontractor 
shall be in accordance with the Specifications and the OSDF SW@&h&d y.. .A 

. 

<...:,.,>,>......*.... <& 

,,.::<s :s =< ._I.. 

The subcontractor shall maintain the haul roads within the &w area and haul road to the OSDF cell 
construction. Once established, fugitive emissions control of the borrow area haul roads shall be watered 
regular1 y . 

4.4 ClearinP and Grubbing 
,,Y,..>*..,,,<,..,< $$W,,flg$ &7$$ 

Clearing and grubbing shall take place in areas that will be stripped for borrdw a&ivit&s. Clearing 
and grubbing shall be performed in accordance with Section 02110 of the technical Specigpations. Disposal, 
stockpiling, or reuse of cleared and grubbed material shall also be in accordance with S&on 02110. ,&&. 

I.FMP/OSDF BAMRP REV G110-IO-% 3:W pm 4-1 
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4.5 Tomoil Removal and StockDiling 

Topsoil shall be stripped from the borrow area from an area no larger than 10 acres (4 ha). The 
thickness of the topsoil for stockpiling will be established by the Construction Manager (CM). The stripped 
topsddshdQ& stockpiled at the Subcontractor's work area at a location designated by the Construction 
Manfier tha& easily accessible by the Subcontractor for maintenance. Topsoil stockpiling and stripping shall 
be @$ccor&ce with Section 021 10 of the technical Specifications. The stockpiled topsoil shall either be 
tempamrfj&eded in accordance with Section 02930 of the technical Specifications or covered with a tarp. If 
a tarp is used, it shall be sufficiently anchored with sandbags or tires to resist uplift. 

"*~~~~>Zi&..<..~, 

&fi,, , , , , L. .::$:' 

4.6 Borrow Activities 

in the vicinity of the sediment basin and proceed upgradient. Material 
shall be excavated 
Subcontractor's so 

the Subcontractor to es e suitability of all other borrow material for the proposed end use. The CQC 
Consultant will monitor and test soil used in construction for conformance with the Specifications based on the 
end use selected by the Subcontractor. Monitoring and testing by the CQC Consultant will be in accordance 
with the OSDF CQA Plan. The Subcontractor shall manage borrow materials in two separate stockpiles: one 
stockpile containing borrow'material suitable for use as clay liner and clay cap, and one stockpile containing 

area and transported to either the point of construction or the 

C Consultant performing conformance testing. It is the responsibility of 
. Suitability of borrow material for clay liner and clay cap will be 

all other borrow material. 

4.7 Borrow Area Restoration 

As borrow activities continue, progressive restoration of the borrow area shall be implemented. As 
any active portion of the borrow area reaches final grade, it shall be permanently. revegetated in accordance 
with Section 02930 of the Specifications. The maximum area of bare soil that may be exposed at any one 
time in the borrow area is 10 acres (4 ha). Once all portions of'the borrow area within the contributory 
drainage area of a sediment basin are r&tored (Le., have established ,p>.. permanent ,....p,,.,, vegetation), the sediment basin 
shall be decommissioned by removing the riser structure and 36-iich@am&kr portion of the culvert. The 
remaining 48-inch diameter culvert will remain as a permanent drain&&3&@ture. Decommissioning of the 
sediment basin shall be in accordance with the OSDF SWMEC Plan. #@rog&ssive restoration of the borrow 
area is discussed further in Section 5.0. .Refer to Figure 5-1 for the:&proximate limits of the borrow area 
Stages. 
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UENCE OF DEVELOPMENT a:: z-1 
*?ypk??+<*.: & Thkj&rrow area shall be developed in two major stages in a manner that effectively utilizes the 

exist& top&&phy to control stormwater runoff and runon (see Figure 5-1). The dividing line between the 
two F g e s  i,&& existing swale that crosses the borrow area in the east west direction located in the northern 
half*#@aeEorrow area. The area north of the existing swale represents the early stage of the borrow area and 
the area south of the existing swale represents the late stage of the borrow area. The development of these 
two stages are discussed further below. 

& : A p  

5.2 Earlv Stage DeveloDrnent 
. ..... 

stage is approximately 21 acres (8 ha). The existing swale to the south of 
n before it enters the early stage area and direct it to the existing 30-inch 
uth Entrance Road. The sequence of development for the early stage of the 

borrow area shall be below. 

1. Erosion and sediment controls shall be implemented in the vicinity of sediment basin and to the 
west .of the South Entrance Road where a drainage channel in the borrow area will be 
constructed. 

4:. 

2. Clearing, grubbing and topsoil sf*ing operations shall take place in the vicinity of the 
sediment basin. These materi&::::W, be handled as described in Section 4.4 (clearing and 
grubbing), or Section 4.5 (to&il), ,%appropriate. uu,,..,... 

3. Construction of sediment basin shall begin. Construction activities include: (i) excavating for 
the sediment basin and removing the excavated materials as described in Section 4; (ii) 
excavating the culvert trench beneath the South Entrance Road (iii) seeding the base and side . 
slopes of the sediment basin. ...,,,. Y> ..,, uc>r..c,.:<. .,,.~.:.y* .,,... .,,>A? .:.: 

..A): &* ?. 
4. Concurrently with the construction of the sediment b&&& area suitable for establishing a 

soil processing operation, if needed, shall be establis&d :=< as'jdescribed in Section 4.7. 

The layout of the borrow area haul roads shall be planned and erosion and sediment controls 
shall be implemented in the vicinity of the haul roads and location of the first borrow site [not 
to exceed 10 acres (4 ha)] within the early stage of the borrow area. 

.:$<:A ,.,. :<.:.:.:.:. ,,A. >..,,,SA 

5 .  
' 

6.. . Clearing, grubbing, and topsoil stripping of the borrow-site shall occsjg@gsFibed in 
Section 4.4 (clearing and grubbing), or Section 4.5 (topsoil), as apprapriatb. $$; 3 

BOKOW operations shall begin. Excavated material shall be hauled and st&kpiled as described 
in Section 4.6. Excavation grades shall be established such that positivd8hage to the 
sediment basin is maintained. 

',< 
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e 8. Throughout excavation operations, the Subcontractor shall maintain erosion and sediment 
controls. 

As final grades are reached within the active borrow site, the finished areas shall be promptly 
revegetated. Topsoil need not be placed over finished grades in cut areas but the finished 

4 

5 

6 

7 

8 

9 

10 

11 

12 

subgrade shall be prepared in accordance Section 02930 of the Specifications. 

As final grades are approached throughout the first active borrow site, and vegetation has been 
established over much of the site, the next borrow site within the early stage shall be planned, 
and Step Nos. 7 through 1 1  above shall be implemented for each subsequent borrow site 
within the early stage of the borrow area. 

5 3  13 

14 

15 

16 

11 

ate stage is approximately 29 acres (12 ha). The finished grades of the early 
stage developed pr direct stormwater runoff from the early stage away from the later stage. The 
sequence of development e late stage of the borrow area shall be as presented below. 

1. 

2. 

3. 

4. 

5.  

6. 

7. 

18 

19 

P 

21 

The layout of the borrow area haul roads shall be planned and erosion and sediment controls 
shall be implemented in the vicinity of the haul road and location of the first borrow site [not 
to exceed 10 acres (4 ha)] within the late stage of the borrow area. The Subcontractor shall 
minimize erosion and/or sedimenthtion in the completed early stage of the borrow area. 

Clearing, grubbing, and topso$h&$ng of the borrow site shall occur as described in 
Section 4.4 (c1,earing and gr$&ing)?!&.+Section 4.5 (topsoil), as appropriate. 

$E$$;, 
J y&> 

,'.") 

Borrow operations shall begin. Excavated material shall be hauled and stockpQed as described 
in Section 4.6. Excavation grades shall be established such that positive drainage to relevant 
erosion and sediment controls is maintained. 

.\y<y<a>x+>v:B 
Throughout excavation operations, the Subcontractor $%all ntaintain erosion and sediment 
controls. f$ hm$j 

&! 8 fg 
As final grades are reached within the active borrow&&?, the fniished areas shall be promptly 
revegetated. Topsoil need not be placed over finished grades in cut ark, but the finished 
subgrade shall be prepared in accordance with Section 02930 of the Specifications. 

As final grades are approached throughout the fint active borrow site, and vegetation has been 
established over much of the site, the next borrow site within the late.#@ge:$mll be planned, 
and Step Nos. 2 through 10 above shall be implemented for each sub5eqf@t &-row site 

Once final grades are obtained throughout the late stage of the borrow &h, %nd vegetation has 
been established over the entire late stage. The sediment basin shall be decommissioned in 

within the late stage of the borrow area. $g 
. !*ih 
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BORROW A m  AT THE OSDF FOOTPRTNT 1 

2 

3 

4 

5 

6 

As discussed in Section 3.2.3, zero to 15 feet (0 to 4.6 m) of material will generally be removed from 
rint during excavation to OSDF cell subgrade elevation. The excavated material shall be used 
of the compacted clay liner, if suitable, or other applicable components of the OSDF. The 

ivities associated with this excavation are similar to those within the borrow area and are 
below. 7 

8 

9 

lo 

11 

12 

OSDF footprint to co 13 

borrow area. 14 

Erosion and sediment controls, including sediment basins, shall be implemented in accordance with 
Section 02270 of the Specifications and the OSDF SMMEC Plan. Excavated materials shall be hauled to the 
point of construction or the soil stockpile area. Borrow activities shall be as described in Section 4.6 of this 
plan. It is anticipated that the Subcontractor will, to the extent possible, use excavated material from the 

mpacted fill and compacted clay liner prior to obtaining material from the 
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1 

2 

3 GeoSyntec REFERENCES Consultants, “Final Design Package, ” Fernald Environmental Management Project, DOE Fernald 
Arqg$&e Fernald, OH, 1996a. 4 

wA...s.S%: 
$8 b& 5 

Env@nmerl& Management Project, DOE Fernald Area Office, Fernald, OH, 1996b. 
>$$$.>,>. , , , \.?p 

Geo!&tec C&sultants, “OSDF Sulface-Water Management and Erosion Control Plan, ” Fernald 6 

7 

8 
*<*.: ..,,,.., ..E F..... 

GeoS yntec Consultants, “OSDF Construction Qualify Assurance Plan, ” Fernald Environmental Management 
Project, DOE Fernald Area Office, Fernald, OH, 1996c. 

Parsons, “Geotechnical Investigation Report, On-Site Disposal Facilify, Operable Unit 2, Project Order 140, 
Revision 0, ” prepared: 
No. 2-21487, Decem 

Parsons, “Prelimina 

RMCO for the Fernald Environmental Management Project, Subcontract 

Borrow Area Sampling and Testing Program. ” 

U.S. Department of Energy (DOE), “Final Record of Decision for Remedial Actions a Operable Unit 2, ” 
Fernald Environmental Management Project, DOE Fernald Area Office, Fernald, OH, 1995a. 

U.S. Department of Energy (DOE), “Final Remedial Design Work Plan for Remedial Actions at Unit 2 ”, 
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1.1 overview 
Y T p .  

$4 This&rface-Water ...... % Management and Erosion Control (SWMEC) Plan describes the surface-water. 
man&ement :bd erosion control practices to be followed within the battery limit of the Fernald Environmental 
M & & ~ & r o j e c t  A< <.>....,\ki<i<,.. 

this document applies to the use of engineered features designed to manage surface water, minimize erosion, 
and control off-site sedimentation. 

(FEW) On-Site Disposal Facility (OSDF), Fernald, Ohio. The guidance provided in 

This plan addresses surface-water management and erosion control practices throughout the 
construction, impacted material placement, and closure of the OSDF. This plan does not address surface- 
water management 
in the “Final Reco 
activities are address 

1.2 Proiect DescriDtion 

control practices during or beyond the 30-year post-closure period prescribed 
Remedial Actions at Operable Unit 2* (OU2 ROD) [DOE, 1995al. Those 
Post-Closure Care and Inspection Plan. 

The construction, impacted material placement, and closure of the OSDF is currently scheduled to 
occur over a period of approximately 7 years, as described in the Accelerated Remediation Plan. However, 
due to the potential for variations in 
constructed, impacted material placed, and clo 

The design approach for the 0 in the document, “Final Remedial Design Work Plan 
for Remedial Actions at Operable Uni 1. The design of the OSDF as currently developed, is 
presented in the “Final Design Package, On-Site Disposal Facility ID [GeoSyntec, 1996~1. The “Final OSDF 
Design Criteria Package ” OCP) for the OSDF, which is contained within the overall OSDF Design Package 
[GeoSyntec, 19961 component of the Final Design Package requires preparation of a SWMEC Plan to address 
the work scope identified in Section 1.3 of this plan. This SWMEC Plan also satisfies the applicable 
requirements identified in Section 2.0 of this plan. 

action activities, the OSDF has been designed to be 

Y 

1.3 Plan Scow 
...,. . . .*%.. 

&55s*;x.: 

This SWMEC Plan establishes the surface-water management, erosion minimization, and sediment 
control practices that the Subcontractor shall follow to maintain the proper performance of the OSDF, and to 
minimize impacts to surrounding areas and stormwater conveyances from excessive sediment loading. The 
scope of this SWMEC Plan includes a description of the engineered features that will handle: 

fl<.:.-S$<<:yp?,<m 
e 

e 

Stormwater runon from outside the battery limit into the OSDF battery’fiq& .>:.* ‘ y  

Stormwater runoff from areas within the battery limit that will be dischar&d .,.,. :.:. through the 

93; $3 
..... ,.:<.x e....... temporary and permanent drainage system of the OSDF; and ,*5%;9,x 

Wastewater, which includes all waters that must be contained, collected, and ultimately 
discharged to the Biodenitrification Surge Lagoon (BSL). 
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Wastewater generated as a result of development of the OSDF area includes: 

0 Leachate from impacted material within each cell of the OSDF - leachate is defined to mean 
stormwater that percolates into the leachate collection system (La), and is discharged to the 

@ OSDF leachate transmission system (LTS); impacted material runoff retained within the OSDF .? B ,# @j cells may be pumped to the FEW former production area storm drainage control system; 
diYrn&@ 

0 Runoff from impacted-material staging areas within the OSDF battery limits; these wastewaters 
will be contained, collected, and discharged to the FEMP former production area storm 
drainage control system; 

0 Runoff from impacted-material haul roads within the OSDF battery limits; these wastewaters 
ed, collected, and discharged dependent on location of collection to the FEMP 
tion area storm drainage control system; and 

d..water that seeps into excavations within the OSDF battery limits; these 0 

wastewaters will be contained, collected, and transferred to the FEMP former production area 
storm drainage control system. 
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The engineered features are described in Sections 4.0, 5.0 and 6.0 of this plan, in the Construction 
Drawings, and in the Project Specifications. ~:~ 

fl$$, 
a:.:. <:*::> 
, i... 

1.4 Plan Oreanization 23 

24 

25 

26 

n 0 A description of the plans related to this SWMEC Plan is presented in the remainder of 
Section 1.0. 28 

The requirements from the OSDF DCP applicable to&is&WMEC Plan are described in 
29 

30 

31 

0 
Q .:.:.:.:. 

......... <. 

...... ... .... ..... .... . .... .... ..... .... ..... Section 2.0. $g$ss:!t$ ,...... 

<<...> 2 a 
0 General information regarding the development of th&)SDF as it relates to this SWMEC Plan 

is presented in Section 3.0. 
33 

<<&$;<k.: 

34 

0 Soil stabilization controls are described in Section 4.0. 

0 Runodrunoff controls are described in Section 5.0. 

0 

0 

Sediment controls are described in Section 6.0. 

References are presented in Section 7.0. 
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al.5 Related Plans 

Several other support plans have been prepared for the OSDF remedial action project and should be 
on with this SWMEC Plan. The other plans containing information relevant to this SWMEC 

elow with a brief statement of the relationship to this plan. 

OSDF Impacted Materials Placement (IMP) Plan. The IMP Plan contains the procedures that 
the Subcontractor shall use to place the impacted materials into the OSDF. 

0 OSDF Borrow Area Management and Restoration (BAMR) Plan. The BAMR Plan contains the 
procedures that the Subcontractor shall use to develop, manage, and restore the on-site borrow 
area. 

0 Plan. The Systems Plan contains the procedures that the Subcontractor shall 
and maintain the OSDF during construction, impacted material placement, and 

0 Final Design Package [GeoSyntec, 19961. This document provides project drawings and 
specifications that the Subcontractor shall follow during construction. 
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0 OSDF Construction Quality Assurance (Cm) Plan. The C m  Plan contains procedures to 
evaluate soils compaction and otber,features of the OSDF liner and final cover system. 

OSDF Post-Closure Care andj?nspec#on PCCI) Plan. The PCCI- Plan addresses inspection 

closure period. 26 

,z <::::2., g e;, 
,$!$<5sKd,$ ,.... . . 

0 
. Z&>,,. 

' and maintenance of the s u ~ ~ ~ ~ ~ a t ~ r " m a n a g e m e n t  and erosion control features during the post- z 
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2.1 
-5.-t\%ik 

#$ Re@@ry and other requirements applicable to this SWMEC Plan are contained in the DCP 
[Gd$ntec,i@96]. These requirements take the form of applicable or relevant and appropriate requirements 
(&),.:.dto &.,<<......., ..+.." be considered criteria (TBCs) as determined by the record of decision for each of the various 
FEMP operable units, functional requirements, and general design criteria. The following requirements 
applicable to the SWMEC Plan were obtained from the D O .  

2.2 ADDIicable or Relevant and ADDroDriate Reauirements 

addressed by the Subcontractor are provided here. 

1. Waste Storage Piles Collection and holding facilities associated with a runon and 
runoff control system must be inspected weekly and be emptied 
or otherwise managed expeditiously after storms to maintain 
design capacity of the system. 

OAC 3745-56-51,54 & 58, 
and 40 CFR 5264.251 
through .259 

' 

2. Ohio Solid Waste Disposal 

Regulations 
OAC 3745-27-19(J)(1),(4) constructed, maintained, and provided with surface water control 

structures, as necessary, to control runon and runoff of surface 
water to ensure minimal infiltration of water through the cover 
material and cap system, and minimal erosion of the cover 

deposited, action will to correct the conditions causing 

4. Ohio Solid Waste Disposal 
Regulations 
OAC 3745-27-1 1 (H) 

graded to prevent ponding of water where solid waste has been 
placed. Drainage facilities shall be provided to direct surface 
water from the landfill facilitv. 

~~ ~ ~ ~ 

5.  Ohio Solid Waste Disposal 
Regulations 
OAC 3745-27-1 l(0) 

Closure of the sanitary landfill facility must be completed in a 
manner that minimizes the need for ~rt&P'@aintenance and 
minimizes post-closure formation and rel&e of leachate and 
explosive gases to surface water to the exteni .:.:.:.:. Lecessary to protect 
human health and the environment. :.:.:.:.: .... .... ..... 
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2 3  Functional Reauiremmts 
2 

3 

4 
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The DCP contains a variety of functional requirements that have been established for the OSDF. 
requirements that the Subcontractor shall meet applicable to the SWMEC Plan are: 

route surface water to designated locations where it can be appropriately 
managed; 

protect the OSDF from damage caused by precipitation and stormwater runon 
and runoff; and 

discharge surface water to existing watercourses in accordance with applicable 
DOE requirements. 

1 develop a surface water management system that performs in a manner that 
r both temporary conditions (Le., during construction, impacted material 

placement, and closure of the OSDF) and long-term conditions @e., after closure of the OSDF). The system 
shall prevent stormwater runon to the OSDF and uncontrolled stormwater and wastewater runoff from the 
OSDF. Features of the lung-term surface-water management system shall be constructed to require minimal 
monitoring and maintenance. The system shall be integrated, the extent possible, with existing topography, 

.:.:. 
.<.:.:.:.:.:. 

features, and facilities. .%<. ..:.:.:. 
3. .E: 

2.4 General Desim Criteria P 

a 
The DCP also identifies a numberb gen ‘<design criteria for the OSDF. The Subcontractor shall s 

criteria are: 27 

incorporate these criteria in its plan to manage stormwater and control erosion. The applicable general design 

Temporary erosion and sediment (E&S) control features for the OSDF shall be 
designed for the 25-year, 24-hour storm event [A 

26 

28 

29 

30 

OAC 3745-2748(C)(6)(a) and (b)]; 31 

32 

FR 8258.26 and 

Temporary E & S control features shall be designed .:&s$&: &.minimize silting and 
scouring [ARAR: OAC 3745-27-08(C)(6)(c)]; 

Temporary sediment ponds or basins, if used, shall be designed following the 
criteria of OEPA [ARAR: OAC 3745-2748(C)(6)(d)]; 

Long-term E&S control features for the OSDF shall be designed for 
year, 24-hour storm event (design criterion for assumption of a DOE 
Performance Category 2 facility); and 

Long-term runon/runoff control structures for the OSDF shall be designed to 
limit interruption and damage (i.e., washout) of the OSDF in the 2,000-year, 
24-hour storm event (design criterion for assumption of a DOE Performance 

QOQxzs 
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Category 2 facility); runon should be controlled and diverted away from and 1 

around the OSDF using swales, channels, or diversion berms. 

2.5".&$-~ther Reauirements 
g$ .q+ 

, v..:. :.>> 

y: . ,  y:i. y;c. 
E:;:;$ g In.&d .:A:> 

ition to the requirements contained in the DCP, the Subcontractor shall incorporate the 
folli&<g&er requirements into the plan to manage stormwater and control erosion: 

Disturbed areas shall be stabilized (Le., vegetated) after the area has been 
constructed to final grade; 

General practices for construction, inspection, and maintenance of erosion and 
features shall be as recommended by the Ohio Department of 

(ODNR) Division of Soil and Water Conservation document 
and Land Development" [ODNR, 19961; and 

Temporary sediment basins shall be cleaned out to the design capacity when the 
sediment retained in the basin has reduced one-half of the basin's original 
storage depth [ODNR, 19961. 
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0 3 . 0  OSDF DEVELOPMENT RELATED TO SURFACEWATER MANAGEMENT AND 1 

EROSION CONTROL 2 

3 J ~ $ $ $ a ~ + ~ t r o d ~ i o n  4 
$$$ w. ,~~ $$. 5 

T&bSDF is anticipated to be developed in stages (e.g., early, middle, and final). In general, each 6 $$ 
stag@%o&of ,.,$N><<&<<<.:;<.... . the construction of disposal cells, placement of impacted material in the disposal cells, closure 7 

3 

>A& 
2 3  

of the disposal cells. For the purposes of managing surface water and controlling erosion, each development 8 

stage is subdivided as follows: 9 

10 

preconstruction period; 
cell construction period; 

rial placement period; and 

ater management and erosion control is anticipated to be maintained 
throughout the OSDF post-closure period; however, as stated previously in Section 1.1 of this plan, post- 
closure activities are outside the scope of this plan and will be addressed in a separate forthcoming plan. 

In the remainder of the section, a description of the surface-water management and erosion control 
needed for each of the aforementio ent periods is presented. The construction, 

pection, and maintenance activities for the s 
presented in the remaining sections of this pl ' 

3.2 heconstruction Period 

water management and erosion control features are 

The preconstruction period is defined as the period of time prior to all construction. During this 
period, disturbed areas shall be kept to a minimum. Erosion prevention and sediment control deemed 
necessary by the Subcontractor shall be provided prior to earth disturbance. The first line of defense in 
minimizing soil erosion and sedimentation is the establishment of soiig,phil@ation features. The following soil 
stabilization features shall be implemented during the pre-constructio@$eriqd: z:.: :.:.:. . . . . . A:: 

A. 1... . .:.:<mfl: 
:5 

<.:.:.:..... .... :.:.:.:.: .... ......... 
In disturbed areas where additional grading or rework& is not scheduled for 
more than 45 days, temporary seeding and mulching wlll be applied to exposed 
soils within 7 days to stabilize soil and minimihe erosion; 

#&;<<$s. .... : 

Where additional grading or reworking is not scheduled for a year or more, 
disturbed areas will be permanently seeded and mulched as soon as possible to 
stabilize soil and reduce erosion; and 

Riprap will be applied within and along watercourses to prevent soil ero 
under the design flow conditions. 

Stormwater runonhnoff control measures shall be established to minimize erosion and off-site 
sedimentation. These features shall also be used to divert stormwater away from contaminated a&; thus 
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maintaining separation between clean and potentially contaminated water. Runon to areas under construction 
shall be prevented by constructing runon diversion dikes and channels to route water to a natural watercourse. 
The location of these features shall be selected by the Subcontractor based on the sequence of construction 

2 

3 
..... .... actlvpwee$A. 4 
& y;& 

J 

6 

,.., A,,, p g$$ ,..:A, 

E$ /$jy $%$ 5:s T&f s' o 11 owing runodrunoff control features may be used during the pre-construction period: 
,,&p 7 ,,.&,,,:. ' 

temporary sediment basins; 
temporary drainage channels; 
checkdams; 
temporary diversions; 
silt fence; and 12 

13 

14 

1s 

temporary drainage verts, and temporary diversions. 16 

17 

18 

19 

m 

areas shall be diverted from running on to the disturbed areas using 

Runoff from disturbed areas shall be diverted to a temporary sediment basin using temporary 
drainage channels, culverts, and temporary diversions. 

3.3 Cell Construction Period 

The cell construction period will 
The soil stabilization, runodrunoff control, 
the same as those used for the pre-construct 
Subcontractor based on the sequence of construction activities. 

Perched ground water that enters the OSDF excavation shall be collected in a toe drain, or other suitable 
sump, and pumped or otherwise transferred to the FEW former p 

cavation and construction of the OSDF disposal cells. P 

sedimentation features used during this period will be 
The location of these features shall be selected by the 

Wastewater encountered during.the cell construction period will be limited to perched ground water. 

u 
25 

26 

n 
28 

29 

ea storm drainage control r) 

system. 31 

32 

3.4 Im~acted Material Placement Period 33 

u 
34 

The impacted material placement period includes placing impacted material in the cells. Features to 
manage surface water and control erosion and offsite sedimentation will be the same as those features used 
during the construction of the OSDF. The locations of these features shall be selected by the Subcontractor 
based on the sequence of construction activities. 

In addition to these features, the leachate management system will be empl 
and impacted material runoff within the cells of the OSDF. These wastewaters shall 
and shall be discharged to the LTS or pumped to the FEW former production area 
system. Specifically, wastewaters that will be encountered in the cell filling period of the OSDF should be 
managed as follows. 

QQQx;;3 
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Leachare. All precipitation or other water that falls into an active (Le., in the 
process of having impacted material placed in accordance with the IMP Plan) 
OSDF cell and percolates into the cell LCS will be considered leachate. 
Placement of impacted material in OSDF cells shall be performed such that 
runoff from active and open portions of a cell can be managed within the cell. 

y@pw+k, 
$@ y$. 
g.:z @$ 
@: 

g fl.2 @ Runoff from the impacted material retained within the OSDF cells may be * x 

d<.,,~,v....,.,Y. &3,.,,..,,.:.+@' pumped to the FEMP former production area storm drainage control system. 

Impacted Runofl. Runoff from impacted material staging areas and haul roads 
should drain to sumps or impacted runoff sediment control structures. Runoff 
from the staging area shall be discharged to the FEW former production area 
storm drainage control system. Runoff from impacted material haul roads 

limit should be contained, and allowed to flow by gravity, to 
production area storm drainage control system. 

3.5 

The closure period includes construction of the OSDF final cover system and the long-term surface- 
water management system. Features of the final cover system that may discharge stormwater to the permanent 
drainage structures includes the drainage layer and final cover surface. 
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& 21 

The permanent drainage channels, 

During construction of the final 

e located at the perimeter of the OSDF, are shown on 

the surface-water management and erosion and 

22 

the Construction Drawings. P 

24 

23 

sediment control measures used during the cell construction period will remain in place as much as feasible. m 

3.6 Post-Closure Period 28 

27 

29 

As stated previously in Section 1.1, this plan does not ater management and Xl 

erosion control practices during or beyond the post-closure period outside the scope of this plan; 31 

32 those activities are addressed in the OSDF Post-Closure Core and 

. .  
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4.1 Introduction 

cription of the construction, inspection, and maintenance of the soil stabilization features for 
d long-term conditions are presented in this section. These features include: 

temporary seeding and mulching; 

riprap. 
permanent seeding and mulching; and 

The construction, inspection, and maintenance of these control features shall be based on standard 
engineering and soil ion practices. The methods presented in this section are taken from the ODNR 
document entitled “Ru and Land Development [ODNR, 19961. The Subcontractor shall be prepared 
to implement other m 
Manager. 

ntrol erosion of sediment at the site as deemed necessary by the Construction 

4 3  TemporarvSeed ine and Mulching 

43.1 Definition 

a 
place until 
temporary 

Temporary seeding and mulching are on soil stabilization measures that serve to hold soil in 
permanent cover is provided at the 

’ 

final grading. Temporary seeding establishes a 
vegetative cover on disturbed ar g with the appropriate rapid growing plants and is 

essential to preserve the integrity of earthen sed to control sediment, such as temporary diversion 
dikes and the banks and dams of sediment basins. Mulching involves the application of plant residues and 
other suitable materials to the soil surface and protects against rain, wind, and sun while seeds are germinating 
and helps to ensure a vegetative stand. 

4.2.2 Purpose 

The Subcontractor shall apply temporary seeding to: 

Reduce the erosion and sedimentation by stabilizing 
brought to final grade for a year or less; 

areas that will not be 

Reduce problems associated with mud or dust from bare soil surfaces during construction; 
and 

Reduce sediment runoff to downstream areas and improve the visual asp& i....,. of the 
construction area. 

5s;;$?;$~w;$,..,, >, 
:$g< -4$ 

f: ......., 

923. <c.. ..*. 3.g ..... .... ..... 
i........ I........ .... ....,.. 

,A<:?)))>,,: 

The Subcontractor shall apply mulch to: 
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Inhibit erosion by protecting the soil surface from raindrop impact and reducing the 1 

velocity of overland flow; and 

Foster the growth of vegetation by increasing available moisture and providing insulation 
against extreme heat and cold. 

2 

3 

4 
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6 

4 3  ication 7 
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43.4 Maintenan 15 

16 

17 

18 

19 

The Subcontractor shall apply temporary seed and mulch to soil surfaces where additional grading 

d mulching shall be applied in accordance with Section 02930 of the Project 

or reworking is not scheduled for a period of 45 days to less than one year. 

establish as expected, the Subcontractor shall reseed and mulch the area 
within 3 weeks. The cause of the failure should be ascertained and corrected by the Subcontractor before 
reseeding.' Physical conditions such as soil conditions may be unfavorable, resulting in the failure, and may 
require an alternative approach and/or type of cover. Areas requiring reseeding shall be prepared in the same 
manner as the original installation. Once 

* e lar maintenance program will be performed. 

The Subcontractor shall inspect appl ch periodically, particularly after rainstorms, to check 
for rill erosion. Where erosion is observed ctor shall apply additional mulch. Nets used to 24 

anchor mulch shall also be inspected after r islocation or failure. If washouts or breakage 
occur, reinstall nets as necessary after repairing damage to the slope. Inspections should take place until 
grasses are M y  established. 27 

P 

25 

26 

2s 

Additional temporary seeding and mulching planning considerations and design criteria are provided 29 
...*.:.: ................................. ......... % .... "'.."'.... ..... .:.:.:.:. 

.:.:.:.:. :.:.:.:.: ..... in uRainwater and Land Development" [ODNR, 19961. 

4 3  

4.3.1 

has been 

43.2  

Permanent Seedine and Mulching 

Definition 

Permanent seeding and mulching shall be applied to establish permanent vegetation when an area 
brought to final grade and will not be subjected to disturbance for a year or more. 

Purpose 

sp ....... :: 
.:c':.:. 

.:.x.:.: _..I: _. 
.:.:+.*.:<<.:.:.: 

..... ......... The Subcontractor shall apply seeding and mulching to: 

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

....... 

Reduce erosion and decrease sediment yield from overland flow; 

4-2 
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Permanently stabilize disturbed areas in a manner that is economical, adaptable 
to site conditions, and allows selection of the most appropriate plant materials; 
and 

yp %+&.. 

$# ..\::q J 433y - &?Plication 

f$ $ $  'r: 3 Stabilize drainage channels where concentrated flow OCCUTS. s 
dx::&,Qxx$$.... 

The Subcontractor shall apply permanent seeding and mulching to: 

Disturbed areas where permanent, long-lived vegetative cover is needed to 
stabilize the soil; and 

Permanent seeding and mulching shall be applied in accordance with Section 02930 of the Project 
Specifications. 

4.3.4 Maintenance 

Maintenance for permanent seeding lching shall be performed in accordance with 
Section 4.2.4. 

4.4 Riprap 

4.4.1 Definition 

Riprap is an erosion-resistant ground cover consisting of large, loose, angular stone installed 
wherever soil conditions, water turbulence and velocity, expected vegeptiwcover, etc., are such that soil may 
erode under design flow conditions. 

The Subcontractor shall place riprap to: 

Protect the soil surface from the erosive forces of concentrated runoff; 

Slow the velocity of concentrated runoff while enhancing the potenti 
infiltration; and 

Stabilize slopes with seepage problems and/or erosive soils. 

The Subcontractor shall calculate the size and areal extent of the riprap based on surface-water . , . 
. .  calculations performed in accordance with Section 2.0 of the SWMEC Plan. 
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4.43 Application 

The Subcontractor shall place riprap at soil-water interfaces where the soil conditions, water 
turb&rw@d velocity and, expected vegetative cover are such that the soil may erode under the design peak 
flow&nditf&. Typical uses of riprap may be at storm drain outlets, on channel banks and/or bottoms, 
with3dra@g& channels, or at the toe of slopes. , 

*.:.: e?, , . ~  /y 
&&,$h,$* 

,# 

The Subcontractor shall place riprap in accordance with the following minimum guidelines: 

Riprap used at channel transitions shall extend upstream and downstream of the 
transition a distance of five times the downstream channel depth; the minimum 
extension should be 15 ft  (4.5 m). 

lvert exits shall have a minimum width of 4 ft. wider than the 
d a minimum width based on calculated peak flow velocities 
of ODNR [ 19961. 

Geotextiles shall be used to control piping and erosion beneath riprap in 
temporary facilities. Geotextiles shall meet the requirements of Section 02714 
of the Project Specifications. 

Q 

“Ruinwufer and Land Development” [&NR, 19961 should be consulted for additional design 
criteria and planning considerations. 

:... ;:<y.::, +:. ,..., w:<, .... .:.:.:.:., 
,.:.: ..:.:.:.:.. . . . . . . . . .. .... . . . . . . . . . . . . . . ..., . . . . . . . . . . . . ...,., , , ,... . . . . . . . . , . . . . . ._ ........ . . . . . , . . . . . , , , ... .... .<.:.:.:.. ..:.:.:.:.. ........ :.. .:.:.: .,.... 

>:.:.:.:.:.:.:.:.:.: 

... ... .:.:. 
,fi:. . . . . . . . . ... . :... . . ......... . . . . . 4.4.4 Maintenance 

Once riprap has been installed it should require little maintenance though the Subcontractor shall 
periodically inspect riprapped areas to determine if high flows have caused scour beneath the riprap or 
dislodged any of the stone. If repairs are needed, the Subcontractor shall accomplish such repairs within the 

................................ %.A same work day. .:...: ........... >.,.<.. .* 
4 

4.5 Construction Entrance 
.... ..... ..:.:.:2.. . ~ , s ~ ~ < ~ < ~ . ~ . :  

4.5.1 Definition 

A construction entrance is a stabilized pad of aggregate over a geotextile base and is used to reduce 
the amount of mud tracked off-site with construction traffic. 

4.5.2 Purpose 

The Subcontractor shall use a construction entrance: 

where construction vehicles leave active construction areas; 
Q 0 8 $ 3  5 ~~ 

. -  . .  at all points of egress to public roads; and. 
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where frequent vehicle and equipment ingress/egress is expected. 

4.53 Application 

Subcontractor shall build construction entrances in accordance with ODNR [1996, page 1581. 

tenance 

The Subcontractor shall inspect the construction entrances on a weekly basis, and after rainstorms. 
The Subcontractor shall follow the maintenance guidelines provided in ODNR (1996, page 1581. 
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RUNON/RUN OFF CONTROLS 

5.1 Introduction 

cription of the construction, inspection, and maintenance of the runodrunoff control features 
for and long-term conditions are presented in this section. These features include: 

temporary diversions; 
temporary drainage channels; 
permanent drainage channels; 
check dams; and 

ection, and maintenance of these control features shall be based on standard 
ices. The methods presented in this section are taken from the ODNR 

nd Development [ODNR, 19961. The Subcontractor shall be prepared 
engineering and so 
document entitled 
to implement other methods to control erosion of sediment at the site as deemed necessary by the Construction 
Manager. 

5.2 TemDorarv Diversions e 2.1 Definition 
:.:.: ........ 

liii i... 
.-. 

.:.:. ... ....... ..... .:.:.:c; .... n...... .:.:. ___'' 
. . . ...A. ?. 

. . . . . . . . . . . . . . 
... ...... ........ ,:$? ... ....... 

.... . ......... ": , ,,_ , .:.:.:.:. ...........,. :..:.:*, 
Temporary diversions consist of an,;$hrth 't$&:.mel constructed across the slope. Adjoining the 

channel and on the lower side of the slope, &berm @iinstructed from material taken from the channel to help 
divert and contain flow in the channel. A detail of a temporary diversion is illustrated in ODNR (1996, 
page 1561. 

5.2.2 Purpose 
.q>A<.:.: ........A. A. 

. . . ..,.A '..... .. /'"'.' ' -u> .... ..... .... 

In general, temporary diversions are intended to prevent e&ion. h i s  is accomplished by diverting g::*5$5f4& 
water (overland sheet flow) from areas where the water may cause er@iori$o z.:.:,, areas where the water can be 
used or disposed, safely. $@ 

.,,&$j:., , , 
v-....,,"A 

The Subcontractor. shall use temporary diversions to: . 

Divert stormwater runon away from contaminated areas of the OSDF; 

Divert stormwater runoff away from unprotected slopes to a stabiliz&<%&Pj: <.:.x. 
.> 

Divert sediment-laden runoff from a disturbed area to a temporary sedim&F , . .... 

basin; and ...I. I __.I___ 

*A. 
,,,, 2%; .._I 

, 
Shorten the flow length within a long sloping drainage area. 

1 

2 

3 

4 

5 

6 

7 

E 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

P 

21 

22 

P 

u 
25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

do 

41 

42 

43 

44 

45 

FEMP/OSDP SWMECP-REV. G 10.07-96 8:OO 5- 1 



FEMP OSDF S W E C P  

201oo-PLoo4 

533 Application 

The Subcontractor shall construct temporary diversions in areas where runoff from higher-lying 
tential to damage or is damaging: (i) lower-lying areas; (ii) cut or fill slopes or steeply 
critical sediment source areas; and (iv) active gullies or other erodible areas. 

porary diversions shall have stable outlets. The Subcontractor shall stabilize the diversions 
ts planned life. Guidelines for stability are provided in ODNR [1996, page 1561. Temporary 

check dams may be used in conjunction with other stabilizing methods. Diversions are not recommended 
below high sediment-producing areas unless land treatment practices or structural measures, designed to 
prevent damaging accumulations of sediment, are installed with or before the diversions. The Subcontractor 
shall locate the tem ions according to outlet condition, topography, land use, soil type, and length 
of slope. Temp ns must be located so that water will empty on established water disposal areas, 
a stable watercourse, 

5.2.4 Main 

The Subcontractor shall regularly inspect and maintain temporary diversions as follows: 

Check for points of scour or bank failure, rubbish or channel obstruction, 
rodent holes, breaching or s 
or construction traffic; 

berm, excessive wear from pedestrian 

Repair damage and remove ediment from the diversion; and 
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Restabilize as needed. 26 

n 
28 If no sediment protection is provided, the Subcontractor shall periodically clean out accumulated 

sediment. 29 

5.3 Tem~oraw Drainage Channels 
30 

31 

32 
@g, .,&: :.,,.. 33 

w,.*-. . 
53.1 Definition 

Y 

34 
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39 

A temporary drainage channel is a natural or constructed channel or outlet shaped or graded to 
convey runon and runoff. The channel may have a protective lining of vegetation or erosion-resistant 
materials such as concrete, riprap, erosion mat, or grass. 

All temporary drainage channels shall have stable outlets with adequate ca@@It$Y.%&e designed 
peak flow. The outlet must discharge in such a manner as not to cause erosion. Oudets should be constructed 40 3 

41 <.>:.:: :+.:::. and stabilized prior to the operation of the temporary drainage channels. .__.. . . _. . . .,., . . ,... ...... . . ... ... 
...&$$$::.;< 
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The Subcontractor shall construct temporary drainage channels to provide for the conveyance of 
ex&q$-e water from diversions and other erosion and sediment control measures, or natural 
conc&trati-&of flow without causing erosion or flooding. 

$+. @$ 
533.g &$Plication 

&:f rzx< :;% 

*+.,y.LA.. .. ; .' 

The Subcontractor shall construct temporary drainage channels as needed to manage runon and 
runoff and to control erosion resulting from concentrated runoff. Temporary drainage channels shall be 
designed based on surface water calculations performed in accordance with Section 2.0 of the SWMEC Plan. 
Whenever possible, temporary drainage channels shall be used in such a way that preserves the existing and 
permanent drainage Temporary drainage channels shall generally be located in existing and 
permanent drainagew e water can drain in from all sides. In all situations, channels shall be located 
so that they do not m , unnatural changes in direction of flow. 

The proposed locations for temporary drainage channels shall be selected by the Subcontractor based 
on its sequence of construction activities. Supplemental measures, such as check dams may be used in 
conjunction with temporary drainage channels. 

1 

2 

3 

4 

J 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

P 

3.4 Maintenance 21 

P 

23 The Subcontractor shall inspect and ' in the temporary drainage channels in accordance with 
the following: 24 

25 

Inspection shall be frequent and repairs shall be made promptly as needed. 

All temporary drainage channels shall be inspected immediately (Le., that work 
day, or the first work day) after each rainfall event and at least once each work 
day during prolonged rainfall. Necessary repairs to-dynnds ......... shall be made 
promptly. 

Temporary drainage channels shall be kept clear of dbris at all times. 

9:s. ,....... e.5 p gFjA&4 
&. % 

<.e:$::*>>,;< 

The protective lining vegetation or erosion-resistant materials shall be 
maintained as built to prevent undermining, scour, or deterioration. 

5.4 Permanent Drainage Channels 

m 
n 
m 
29 
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~.:.:.:.:.:.:.~~~;~~~ 

39 ,,.A:.:.:. ..... x.:.:.: . .~  
)) A,... :. '.... ,:. n..... ..:. . ;+:+ ... 

$;# 
40 

;& 41 

42 

43 

44 

45 

........,.. . . . .. . . . ... 

,..,... 5.4.1 Definition @ $3 
Permanent drainage channels consist of a series of channels designed for conv:&yg runon and 

noff away from the OSDF. Details of the permanent drainage channels are shown on the Construction 
rawings. The Construction Drawings also show the proposed location of the permanent drainage channels . .  a for the OSDF. ' > . ; .  
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5.43 Purpose 
2 

3 The permanent drainage channels shall be used to divert stormwater runon and runoff from 
SDF final cover system. 4 

5 

6 

7 

8 

9 

10 

11 

Subcontractor shall construct the permanent drainage channels at the perimeter of the OSDF as 
shown on the Construction Drawings. The permanent drainage system shall divert runoff from abutting land 
north and east of the facility and rejoin the existing drainage channels north and south of the FEMP former 
production area. The permanent drainage system shall be installed in phases as the OSDF is constructed and 
closed. . 12 

5.4.4 Maintenan 14 

13 

IS 

16 The Sub hall inspect and maintain permanent drainage channels in accordance with the 
following: 

Inspection shall occur periodically to ensure that the channels are free-flowing 
and not clogged with sediment or debris. 

Permanent drainage channels s 

The protective lining of v ion-resistant materials shall be 

kept clear of debris at all times. 

maintained as built to preve g, scour, or deterioration. 

5.5 Check Dams 

5.5.1 Definitions 

Check dams consist of a section of rocks placed at the i d  
drainage feature. A detail illustrating a constructed check dam is pr 

5.53 Purpose 

the length or at the outlet of a 
n ODNR [1996, page 1331. 

Check dams may be installed in temporary diversions and temporary and permanent drainage 
channels to reduce erosion. 

5.5.3 Application 

The Subcontractor shall install check dam in accordance with ODNR [ 1996, 

17 

18 

19 

P 

23 

21 

25 

1 
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The Subcontractor shall inspect and maintain check dams in accordance with the following: 
y>y*p:.<,. , p3 -‘’%$:c, 

>$$ \.:.% 
g: 
@ J&&*& 
E.5 
*’ ,.$ 

?& Inspection shall occur periodically to ensure that the structures have not been 
A@ @ damaged by high energy flows. Repairs shall be made promptly, as needed. 

All check dams shall be inspected immediately (i.e., that work day, or the first 
work day) after each rainfall event and at least once each work day during 
prolonged rainfall. Necessary repairs shall be made promptly. 

Check dams shall be maintained as built. 

5.6 Culverts 

5.6.1 Definitio 

Culverts are temporary or permanent structures used to convey stormwater beneath a road or other 
embankment. 

related roads; and 

Permanent means to convey stormwater under OSDF access roads. 

Tfis;m+J p. 
f@ Q 

..*,J 

5.63 Application 
$:::<< 

The Subcontractor shall install temporary culverts as need@,%f@anage runon and runoff. The 
Subcontractor shall design temporary culverts based on surface water,f&lculations . ,,A. :.:.:.:.>, . . performed in accordance 
with Section 2.0 of the SWMEC Plan. Temporary culverts shall alsobs designed to withstand construction 
traffic loading. The size and locations of permanent culverts are shown on the Construction Drawings. 

5.6.4 Maintenance 

<f,;*p;q<p&s;y* 

r,:+; 6,s 
I $f $3 y; 

>..,.. + 
The Subcontractor shall inspect and maintain the culverts as follows: 

, 5. 5 

Periodic inspection shall be performed to ensure that the culverts are clea&md >:::::< 
..... ..... ..... .......... not damaged. ,;.:&A .:.: 

. -  
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Maintenance shall be performed as needed in a timely manner to ensure that 
culverts are functioning as designed. This shall include removal and disposal 
of any trapped sediment or debris. 

2 

3 
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6.1 Introduction 

Acdwcription >=* of the construction, inspection, 'and maintenance of the sediment control features for 
*yy&q,, g@ "\& 

\$. . 

bothgimporary and long-term conditions are presented in this section. These features are: 
s;; <F7 
%+,\ , +>>< .,<g;y: >%>>*> 

silt fences; and 
temporary sediment basins. 

The construction, inspection, and maintenance of these control features should be based on standard 
engineering and soil conservation practices. The methods presented in this section are taken from the ODNR 
document entitled and Land Development" [ODNR, 19961. The Subcontractor shall be prepared 
to implement other m 
Manager. 

6.2 Silt Fences 

control erosion of sediment at the site as deemed necessary by the Construction 

6.2.1 Definition 

A silt fence is a temporary sedi 
is stretched across and attached to the sup 
contour of the land near the toe of a slope. It 
detain sediment and decrease flow velociti 

6.2.2 Purpose 

nstructed of posts and filter fabric. The filter fabric 
is entrenched. The silt fence is placed on the level 

o be placed in a minor drainage way to intercept and 
age areas of limited size. 

e 
The Subcontractor shall use silt fences to: 

Intercept and detain small amounts of sediment fromdistmW .:.:.:.:. areas during 
construction operations in order to prevent sediment ing the site; and 

Decrease the velocity of sheet flows and low-to-mod 1 channel flows. 

... ...... 

6.23 Application 

The Subcontractor shall install silt fences on the downslope side of areas to be disturbed until 
permanent drainage and erosion control structures are established. The silt fence shall be placed on the level 
contour of the land near the toe of the slope. A silt fence should not be placed dirdTa@$h@$oe of the slope 
if it is at all possible to place it several (preferably at least five feet horizontal distanle) &y. "Criteria for 
establishing silt fence locations is provided on ODNR [ 1996, page 1191. 

* $2; 

,:;p , . 

:.:.:.:< 
<.:.:.; y,y..:. 
ii ..A 

>Ed>?:: 

Under no circumstances shall the Subcontractor install silt fences in streams or in channels where 
ows are likely to exceed 1 cubic foot per second (cfs). 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

P 

21 

22 

P 

2A 

25 

26 

27 

28 

29 

33 

31 

32 

33 

34 

35 

36 

37 

38 

39 

0 

41 

42 

43 

44 

45 



FEMP OSDF SWMECP 

20100-PLoo4 

63.4 Maintenance 
2 

3 The Subcontractor shall inspect and maintain all silt fences in accordance with the following. 
,q~@555?2@.<. p{ *:.:., 5 3  

#@ 
gg 4.3 J,, ,.& 
//. $2, Daily inspection of the silt fence to identify areas that require repair or removal $35 

g; of accumulated sediment. A<.? 

Silt fences shall be inspected immediately (Le., that work day, or the first work 
day) after each rainfall and at least once each work day during prolonged 
rainfall. Any required repairs shall be made within the same work day. 

Accumulated silt and debris shall be removed from behind the face of the silt 

9 

10 

I 1  

12 
..,<:::;:y::;:;:::* ,:.) 

fence.w@er&p . . . . . . . . .  silt fence deposits reach approximately one-half the height of 

ps the silt fence, flows under or around the ends, or in any 
other way becomes a concentrated flow, one of the following shall be 
performed as appropriate: (a) change the layout of the silt fence, (b) remove 

13 

14 

u 
16 

17 

18 

the accumulated sediment, or (c) install a different erosion and sediment control 19 

measure. P 

..... 

Sediment deposits should be rem&d ........ ;..A after each rainfall event (Le., that work ............. 
day, or the first work day after.,&8gainfall ...... ..........,.. :::::::s. event). 

.....):...,..,....... ......... ::::. .......... .x.:.>. ..... .:.:; W.V. ..... , ........ 
The expected usable life of &&It fe&% 6 months. Should the fabric on a silt 
fence decompose or become ineffective prior to the end of the expected usable 
life and the fence is still necessary, the fabric shall be replaced promptly. 

Any sediment deposits remaining in place after the silt fence is no longer 
required shall be dressed to conform with the existi 
Seeded. 

6.3 TemDorarv Sediment Basins 

6.3.1 Definition 

A temporary sediment basin is a structure designed to catch and store sediment and other 
waterborne debris. 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

53 

34 

3s 

24 

31 

38 

39 

63.2 Purpose 40 

41 

Temporary sediment basins are constructed downgradient of construction a Sediment basins 
are not 100 percent effective in trapping sediment which flows into them. Therefore, they should be used in 
conjunction with erosion control measures such as temporary seeding, mulching, diversions, etc. -to reduce the 
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(REV. G, October 1996) a amount of sediment flowing into the basin. Temporary sediment basins shall receive only stormwater runoff, 

not wastewater. 

Subcontractor shall construct temporary sediment basins in accordance with plans and 
be provided by the Construction Manager. Temporary sediment basins will be located to 

intercept the largest possible amount of runoff from the disturbed areas. Temporary sediment basins shall be 
removed within 36 months after its construction or after the exposed areas are adequately protected against 
erosion by vegetative or mechanical means as directed by the Construction Manager. 

Removal of a temporary sediment basin shall consist of: 

iment basin of all water; 

remay. iments from the basin; 

removing primary and emergency spillways and appurtenances 

grading the sediment basin to the lines and grades provided by the Construction 
Manager; and 

revegetating disturbed areas 

... ... .... 
~ .:,:,: ..... ,, .:.. :.:. $Zjix 63.4 Maintenance 

6-3 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 
21 

2.2 
23 

2p 

25 

26 

The Subcontractor shall inspect and maintain the temporary sediment basins. Inspections shall be n 
performed following rainstorms. Regular maintenance shall include repair of eroded areas, replacement of 
vegetation or riprap around the basins, repair of damaged or clogged spillways in the basins, and removal of 

28 

29 

30 

the basin's original- depth. 31 

32 

sediment from the basins. Sediment shall be removed from the basi e sediment has filled one-half 

6.4 Rnal Cover Svstem 33 

6.4.1 Definition 35 

34 

36 

37 

38 

39 

40 

41 

42 

43 

The final cover system of the OSDF shall consist of a layered combination of natural material 
(soil/rock) and synthetic components. A detail of the final cover system is shown in the Constniction 
Drawings. The surface of the compacted materials shall be shaped/prepared for plac 
system. This system will include a composite cap overlain by the following layers: 

%be capping 

drainage layer - placed above the composite cap to collect and convey 
infiltrating the capping system with direct discharge to the permanent drainage 
system; 44 a 45 

OGQ$q:6 
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biointrusion layer - a biointursion barrier placed above the drainage layer to 
provide long-term protection from burrowing animals and vegetative root 
intrusion; 

T$=*GJ$; 

@ A% 
3;; granular filter layer - placed above the biointrusion layer to separate the 

vegetative soil layer - consisting of a minimum of 6 in. of topsoil overlaying a 
minimum of 12 in. of soil suitable to support vegetative growth of sufficient 
thickness to maintain proper moisture control within the plant root zone; and 

. . .  
ce coverhegetation to provide, to the extent feasible, protection 

The final cover system has been designed to satisfy the following general conditions: 

isolate impacted material in the OSDF; 
protect the OSDF from inad 
promote vegetative growth; 
limit infiltration into the facili 
minimize requirements for lo pection, maintenance, and repair. 

6.43 Application 
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17 
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19 

23 

?& 

25 

24 

n 
28 The final cover system shall be constructed when the waste in the OSDF has reached its design 

elevation. The exterior side slopes will be closed as soon as possible after the planned vertical extent of waste s 
is achieved for each phase of placement activities. I) 

31 

32 In anticipation of a "seasonal" shutdown (e.g., winter wea e facility will be graded to 
promote proper drainage. Exposed surfaces will be covered with a oil. An extended shutdown of 33 

the facility (greater than one year) may necessitate partial closures. e event of an extended shutdown, a 

compliance with applicable standards, then capped with the barrier layer, drainage layer, .and vegetative zone. 

34 

partial closure will be implemented, thus creating a cell within the overall OSDF. All slopes will be graded in 3s 

36 

37 

6.4.4 Maintenance 3a 

The OSDF final cover system shall be maintained in accordance with the 
39 

40 
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The Department of Energy (DOE) recognizes its stewardship responsibilities for managing cultural 
resources at the Fernald Environmental Management Project (FEMP) site and on other lands that are impacted 
by the FEMP site. In recognizing that responsibility, DOE and its contractors are taking a proactive approach 
to acknowledge the cultural and scientific value of cultural resources at the FEMP site, and identifying, 
avoiding if possible, and mitigating when necessary, any cultural resources affected by actions at the FEMP 
site. 

This plan provides a method to ensure compliance with the National Historic Preservation Act 
(NHPA), 'Native American Graves Protection and Repatriation Act (NAGPRA), and other applicable cultural 
resource regulations in the event Fernald Environmental Restoration Management Corporation (FERMCO) 
personnel, sub-contractor personnel and/or any other persons working or assisting with the conduct of a 
project (performing any ground disturbing activity) discover a cultural resourcehistoric property'. 

2.0 BACKGROUND 

The FEMP site and surrounding area are located within a 4.8 kilometer- (3 mile-) wide subterranean 
valley formed as a result of Pleistocene glaciation. The remaining glacial outreach made the valley's soil rich 
for 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. 

Cultural resource investigations (Phase I and II) were conducted in the area of the On-Site Disposal 
Facility (OSDF) and its support operations prior to any ground disturbing activities. During the Phase I 
investigations, twenty-three (23) archeological sites were identified. Nineteen of the sites (33Ha646 through 
33Ha664) were located in Hamilton County; the remaining four sites (33Bu487 through 33Bu490) were 
located in Butler County. Three of the sites were designated as historic, and 20 were prehistoric. Two of the 
historic sites (33Ha654 and 33Bu487), and four of the prehistoric sites (33Ha646, 33Ha647, 33Ha650, and 
33Ha662) were recommended as potentially eligible for inclusion in the National Register of Historic Places 
(NRHP). The other 17 were not recommended as eligible. 

A Phase Il investigation was conducted on the six sites that were recommended as potentially eligible 
for the NRHP. The investigation involved shovel testing and test unit excavations. A subsurface feature at 
each of the two sites (33Ha646 and 33Ha662) was sectioned and proved to be prehistoric hearths. Some 
additional historic features were also identified at sites 33Bu487 and 33Ha654. 

I cultural resource, or historic uromxty means any prehistoric or historic district, site, building, or object included 
in, or eligible for inclusion in the National Register of Historic Places; term includes things such as artifacts, 
records, and human remains which are related to such district, site, building, structure, or object. Appropriate 
subcontractors will be trained to recognize if a cultural resource has been encountered during excavation activities 
(Section 5.0 of this plan). 
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.: Based on the findings of the Phase II investigation, it was determined that 33Bu487,33Ha647, and 
33Ha648 were not eligible for the NRHP. However, sites 33Ha646,33Ha654 and 33Ha662 retain the 
integrity and possess the scientific value capable of yielding data important to either the prehistory or history 
of the region. These three sites were designated as sites requiring Phase III or data recovery to ensure the 
safe removal and/or recording of the cultural resources identified. The Phase III activities will be completed 

3 

4 

5 

6 

7 

prior to any construction activities in the area of these sites designated as potentially eligible for the NRHP. 

3.0 P R O C E D W L  RESPON SrBILITIES 8 

9 

10 

11 

In the event that a remedial action affects an unidentified cultural resource, project staff will ensure 
safe handling of any cultural resource by isolating the affected area until an emergency oncall (within 4 
hours) contractor can perform data recovery as necessary; a contract is in place for this potential event and has 
been utilized during installation of the public water supply. The DOE will consult with the appropriate parties 

12 

u 
(e.g., Ohio Historic Preservation Office) pursuant to 36 Code of Federal Regulations (CFR) Part 800 to 14 

IS 

16 

17 

18 

determine an appropriate course of action as necessary. DOE will avoid and minimize any adverse impacts to 
the extent practicable. The following discussion of is an overview of responsibilities if such an event occurs 
(refer to EP4003, "Unexpected Discovery of Cultural Resources, Rev. 1"). 

3.1 Responsibilities 19 

P 

33.1 Responsible Reid Representative 

e Stops work upon discovery of a cultural resource (see Section 5.0) 
e 
0 

Notifies FERMCO Cultural Resource Coordinator upon discovery of a cultural resource 
Completes and signs Unexpected Cultural Resource Discovery Form (with assistance from the 
FERMCO Cultural Resource Coordinator) 

3.13 FERMCO Cultural Resource Coordinator 

e 

e 
e 
e Coordinates mitigation 

Notifies FERMCO Natural Resource Department Manager of unexpected cultural resource 
discovery 
Completes and signs PrehistorichIistoric Assessment Report 
Assists in completion and signs Unexpected Cultural Resource Discovery Form 

3.13 FERMCO Natural Resource Management Department Manager 

0 
e Coordinates mitigation 
e 

Notifies DOE-FEMP of unexpected cultural resource discovery 

Completes documentation (PrehistorichIistoric Assessment Report) 

3.1.4 DOEFernald Cultural Resource Point of Contact 
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e Notifies the Ohio Historic Preservation Office (OHPO) of unexpected cultural resource 
discovery 
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a 0  Negotiates mitigation 
0 Notifies FERh4CO of authorization to proceed with work 

3.2 NAGPRA 

In the event that a human remain or associated funerary object, unassociated funerary object, sacred 
object, or object of cultural patrimony is discovered during ground disturbing activity (e.g., excavation of a 
disposal cell), the appropriate Native American tribes would be consulted in order to expedite removal of the 
remains and/or objects. While this consultation would be taking 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. 

4.0 

4.1 

4 3  

5.0 

APPLICABLE DOCUMENTS 

Drivers 

0 

0 

0 

0 

0 36 CFR Part 800 
0 43 CFR Part 10 

National Historic Preservation Act (NHPA) 
Native American Graves and Repatriation Act (NAGPRA) 
Archeological Resources Protection Act of 1979 
American Indian Religious Freedom Act 

References 

0 

0 
Unexpected Discovery of Cultural Resources, EP-0003, Rev. 1 
NAGPRA (25 U.S.C. Section 3000) 

TRAINING 

Subcontractors will be trained (e.&, how to recognize a cultural resource), as needed, to this plan. 
Additionally, this plan will be included in any pertinent procurement packages in order for the subcontractor to 
accurately estimate potential down time. 
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ALARA 
ARAR 
ASTM 
BAMR 
CCM 
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CQC 
CQC 
cs 
css 
DCP 
DOE 
DOT 
FEMP 
FTMS 
HDPE 
IMP 
NSF 
O&M 
OAC 
OEPA 
OSDF 
o u 1  
o u 2  
OU3 
OU4 
OU5 
PE 
QA 
QC 

ACRONYM LIST 

As Low As Reasonably Achievable 
Applicable or Relevant and Appropriate Requirement 
American Society of Testing and Materials 
Borrow Area Management and Restoration 
Construction Manager 
Corps of Engineers 
Construction Quality Assurance 
Construction Quality Control 
Confirmatory Sampling 
Construction Safety and Security 
Design Criteria Package 
United States Department of Energy 
Department of Transportation 
Fernald Environmental Management Project 
Federal Testing Method Standards 
High Density Polyethylene 
Impacted Materials Placement 
National Sanitation Foundation 
Operations and Maintenance 
Ohio Administrative Code 
Ohio Environmental Protection Agency 
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Operable Unit 1 
Operable Unit 2 
Operable Unit 3 
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Quality Assurance 
Quality Control 
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1. INTRODUCTION 

1.1 Overview 

This Construction Quality Assurance (CQA) Plan describes the quality assurance 
and construction quality control (CQC) activities that will be undertaken during 
construction of the On-Site Disposal Facility (OSDF) at the Fernald Environmental 
Management Project (FEMP) near Fernald, Ohio. The purpose of this document is to 
define the scope, formal organization, and procedures necessary to achieve a high level 
of quality in the OSDF and assure that OSDF components are constructed in 
compliance with the approved Construction Drawings and Technical Specifications. 
This plan addresses the CQA and CQC activities to be performed during construction 
of the OSDF. 

The OSDF CQA plan will address the following elements of the OSDF 
construction: 

general earthwork; 

liner system; I 

final cover system; 

leachate collection, leak detection, and transmission systems; 

electrical and mechanical work; and 

other general site work. 

The quality assurance and quality control monitoring and testing procedures, along 
with the required frequency of tests, are provided. Also detailed in this plan are the 
organization and minimum qualifications the CQC personnel and other key parties to 
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be involved in the construction of the OSDF as well as the minimum standards for 
construction testing and documentation to assure quality. 

1.2 Project Description 

The design approach for the OSDF is presented in the document, "Final Remedial 
Design Work Plan for Remedial Actions at Operable Unit 2". The design of the OSDF , 
as currently developed, is presented in the "Prefinal Design Package, On-Site Disposal 
Facility". The OSDF Design Criteria Package (DCP) component of the Prefinal Design 
Package requires preparation of a CQA Plan to address, at a minimum, the following; 

construction of the double composite liner system; 

construction of the leachate management system; 

construction of the final cover system; and 

general site work including installation of various appurtenances such as 
general earthwork, mechanical and electrical systems, and concrete. 

This CQA Plan presented in this document has been prepared to address these 
items and to satisfy the applicable requirements identified in Section 2 of this plan. The 
interface of the CQA Plan with other related plans is discussed in Section 1.6. 

1.3 Maior Components of the OSDF 

The major components of the OSDF include the liner system, final cover system, 
leachate management system, surface-water management system, support elements, 
utilities, and temporary support facilities. 
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Liner and Final Cover System. The liner and final cover systems will be 
constructed using both soil and geosynthetic components (refer to Figure 1-1). 
The liner system consists of a double-composite liner that will have a leachate 
collection system (LCS) above the primary liner and a leakage detection 
system (LDS) between the primary and secondary liners. The final cover 
system includes a composite cap overlain by the following layers: drainage 
layer; biointrusion barrier; granular filter layer; vegetative soil layer; and 
topsoil. 

Leachate Management System. The leachate management system collects 
leachate generated by the OSDF and conveys it to a treatment facility. 
Components of the leachate management system within the battery limit 
include: double-walled gravity drain pipes from each OSDF cell, detection 
and collection manholes, double-walled gravity transmission pipe, and 
permanent lift station. 

Surface- Water Management System. The surface-water management system 
manages surface water under both short-term (i.e., during construction and 
impacted material placement) and long-term (i.e., after OSDF closure) 
conditions. The design addresses stormwater runon and runoff, perched 
ground water, other construction waters, and wastewaters from various 
sources such as the equipment decontamination facility. 

Support Elements and Utilities. Both permanent and temporary support 
elements are included in the OSDF design. Permanent support elements 
include survey benchmarks, a perimeter access corridor, and a facility access 
road. Temporary support elements include construction security fencing, 
administrative support facilities, equipment decontamination facility, impacted 
material staging areas, temporary haul roads and construction materials 
stockpile areas. Utilities include electrical, water, telephone, and wastewater 
lines for the administrative support areas. The administrative support offices 
are also provided with parking, security fencing, and all-weather ingress and 
egress. 
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1.4 COA Plan ScoDe 

The CQA Plan establishes the quality assurance and quality control procedures and 
monitoring requirements to be implemented during construction of the OSDF. The 
CQA Plan was developed to conform the Ohio Environmental Protection Agency 
(OEPA) requirements (ARAR: OAC 3745-27-08(F)) and relevant U. S. Environmental 
Protection Agency (USEPA) guidance. The scope of the CQA Plan includes: 

defining the responsibilities of parties involved with the construction of the 
OSDF; 

providing guidance in the proper construction of liner and cover system 
components; 

establishing testing protocols for the evaluation of lining and cover system 
components; 

establishing procedures for construction documentation; and 

providing the means for assuring that the facilities constructed conform to the 
Applicable or Relevant and Appropriate Requirements (ARARs) , 
specifications, and construction drawings. 

The CQA Plan is intended to give guidance to the CQC Consultant and the 
Subcontractor during the construction of the OSDF and to supplement the specifications 
of the OSDF Construction Subcontract. This plan is part of the construction 
subcontract. In the case of any conflicts between the CQA procedures described in this 
plan and the requirements of the project specifications, the specifications will govern. 

It should be noted that the scope of this CQA Plan does not cover procedures for 
CQAKQC for placement of impacted materials into the OSDF. CQNCQC procedures 
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for placemen of impacted materials into the OSDF are contained in the Impacted 
Materials Placement Plan. 

1.5 COA Plan Organization 

The remainder of this CQA Plan is organized as follows: 

other OSDF plans related to this CQA Plan are summarized in the remainder 
of Section 1; 

the requirements from the OSDF DCP applicable to the CQA Plan are 
presented in Section 2; 

the definitions of key terms are presented in Section 3; 

the project organization and definitions, responsibilities, and qualifications of 
key parties involved with the construction of the OSDF are presented in 
Section 4; 

the requirements for CQC documentation are described in Section 5 ;  

the CQC activities for the soil components of the OSDF lining and final 
cover systems and general earthwork are presented in Section 6;  

the CQC activities for geomembranes, geosynthetic clay liner, and geotextiles 
are presented in Sections 7 through 9 respectively; 

the CQC activities for the installation of HDPE manholes, pipes, fittings, and 
valves are presented in Section 10; 
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the CQC activities for appurtenant work items such as mechanical and 
electrical systems, and concrete appurtenances are described in Sections 11 
and 12, respectively; 

the CQC activities for road construction are presented in Section 13; and 

the CQC activities for general site work are presented in Section 14. 

Related Plans 

Several other plans have been prepared for the OSDF and contain information 
relevant to the CQA Plan. These other plans are listed below along with a brief 
statement of the relationship of the plan to this CQA Plan. 

OSDF Impacted Materials Placement (IMP) Plan. The IMP Plan contains 
information regarding the placement, compaction, and testing of impacted 
materials within the OSDF. 

OSDF Systems Plan. The Systems Plan contains information regarding the 
OSDF and various support elements and utilities. 

OSDF Su~ace -  Water Management and Erosion Control (SWMEC) Plan. The 
S W E C  Plan addresses stormwater runon and runoff and various aspects of 
erosion and sediment control. 

OSDF Borrow Area Management and Restoration (BAMR) Plan. The BAMR 
Plan addresses the development, operation, and subsequent restoration of the 
on-site borrow area. 

OSDF Remedial Action Work Plan. The plan identifies the implementation 
strategy and schedule for completion of construction of the OSDF. 
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2. APPLICABLE REQUIREMENTS 

2.1 Overview 

Regulatory and other requirements applicable to the CQA Plan are contained in 
the DCP. These requirements take the form of Applicable or Relevant and Appropriate 
Requirements ( A m )  for the various FEMP operable units, functional requirements, 
and general design considerations. The following requirements applicable to the CQA 
Plan were obtained from the DCP. 

2.2 ADDlicable or Relevant and ADDroDriate Reauirements 

Various ARARs provide criteria for the selection and installation of materials to 
be used in the OSDF liner and final cover systems. Many of the CQA standards 
described herein were derived from the Ohio Administrative Code (OAC) 3745-27-08. 
Specific criteria for the OSDF are presented in the following sections. 

2.2.1 Liner System 

The function of the liner system is to isolate impacted material from the 
environment while containing and collecting leachate generated by the material. As 
shown on Figure 1-1, the liner system will contain two liners ( i e . ,  primary and 
secondary liners), separated by a leak detection system, with the primary liner overlain 
by a leachate collection system (ARAR: 40 CFR 0 265.301(a)). Both the primary and 
secondary liners will consist of a geomembrane overlying a geosynthetic clay liner; in 
addition, the components of the secondary liner will be underlain by a 3-ft (0.9-m) thick 
layer of compacted, low-permeability clay (Le., a clay with a hydraulic conductivity 
not more than 1 x cm/s (ARAR: OAC 3745-27-08(C)(l)(j)(ii)). 
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2.2.1.1 Compacted Clay Liner 

The compacted clay liner shall satisfy the requirements of OAC 3745-27-08(C)(l). 
Specifically, the compacted clay liner shall be constructed: 

using loose lifts 8 in. thick, or less, to achieve uniform compaction; each lift 
shall have a maximum hydraulic conductivity of 1 x cm/s (ARAR: OAC 
3745-27-08(C)( l)(a)); 

of a soil with a maximum clod size of 3 in., or half the compacted lift 
thickness, whichever is less (ARAR: OAC 3745-27-08(C)( l)(b)); and 

of a soil with: 

- 100 percent of the particles having a maximum dimension not greater 
than 2 in.; 
not more than 10 percent of the particles, by weight, having a dimension 
greater than 0.75 in.; 
not less than 50 percent of the particles, by weight, passing through the 
standard U.S. No. 200-mesh sieve; and 
not less than 25 percent of the particles, by weight, having a maximum 
dimension not greater than 0.002 nun (ARAR: OAC 3745-27- 
08(C)(l)(C)). 

- 
- 

As part of the OSDF design, a compacted clay liner test pad program (TPP) was 
conducted using soil obtained from the area of OSDF excavation. During the TPP, two 
test pads were constructed using equipment and techniques that are suitable for use in 
construction of the OSDF clay liner and cap. Laboratory and field permeability testing 
was performed during the TPP to define the compaction conditions that yield a soil 
liner or cap with a hydraulic conductivity of not greater than 1 x cm/s. The TPP 
was organized to comply with the requirements set forth in OAC 3745-27-08(C)(l)(rn). 
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The results of the TPP, including all laboratory and field hydraulic conductivity 
test results from the program, are presented in a report entitled Test Pad Program Final 
Report. This report specifies construction equipment types and construction procedures 
that result in a compacted clay liner satisfying the hydraulic conductivity performance 
criterion of OAC 3745-27-08(C)(l). The report is available for reference by the 
Subcontractor and should be consulted for the information contained therein. 

During construction of the OSDF liner system, a detailed CQA program must be 
implemented in accordance with OAC 3745-27-0qF). The CQA activities will include 
moisture/density testing of soil liner materials at the frequency required by OAC 3745- 
27-08(C)(l)(o) (Le., no less than five tests per acre per lift) to verify that the 
compaction conditions are consistent with those established during the TPP, and 
monitoring activities in accordance with 40 CFR Q 264.303(C). In so doing, a high 
level of assurance will be provided that the hydraulic conductivity of the soil liner 
material is not greater than 1 x IO-’ c d s .  

In addition to the foregoing, the compacted clay liner shall: 

be compacted to at least 95 percent of the maximum standard Proctor dry 
density (ASTM D 698), or at least 90 percent of the maximum modified 
Proctor dry density (ASTM D 1557) (ARAR: OAC 3745-27-08(C)(l)(d)); 

be compacted at a moisture content at or wet of optimum (ARAR: OAC 
3745-27-08(C)( l)(e)); 

not be comprised of solid waste (ARAR: OAC 3745-27-08(C)(l)(f)); 

be constructed using the number of passes and lift thickness, and the same or 
similar type and weight of compaction equipment, used to obtain acceptable 
results during the soil liner test pad program (ARAR: OAC 3745-27- 
OW)( 1 )(g)); 
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be placed on the bottom and excavated exterior slope of the OSDF and have 
a minimum bottom slope of 2 percent and a maximum slope based on: 
(i) compaction equipment limitations; (ii) slope stability; (iii) maximum shear 
strength between soil-geosynthetic and geosynthetic-geosynthetic interfaces; 
and (iv) resistance of geosynthetics and geosynthetic seams to tensile stresses 
(ARAR: OAC 3745-27-08(C)(l)(h)); 

be constructed on a prepared surface that is: (i) free of debris, foreign 
material, and deleterious material; (ii) be able to bear the weight of the OSDF 
without causing or allowing a failure of the compacted clay liner to occur 
through settling; and (iii) without abrupt changes in grade that could cause 
damage to the geosynthetics (ARAR: OAC 3745-27-08(C)( l)(i)); and 

be adequately protected from damage due to desiccation, freezehaw cycles, 
wet/dry cycles, and the intrusion of objects during construction, filling, and 
closure (ARAR: OAC 3745-27-08(C)(l)(l)). 

OAC 3745-27-08(D)( 1) indicates that the following conformance tests shall be 
performed on representative samples of the clay to be used for liner construction at a 
frequency not less than one test per 1,500 yd3 of soil, except for the hydraulic 
conductivity testing, which shall be performed at a frequency not less than one test per 
10,000 yd3: 

hydraulic conductivity on specimens compacted to achieve the conditions 
described in the construction specifications; 

moisture content and dry density using an approved ASTM method; 

grain size distribution using the test method ASTM D 422 for sieve and 
hydrometer analyses; and 

Atterberg limits using the test method ASTM D 4318. 
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2.2.1.2 Geosynthetic Clay Liner 

The geosynthetic clay liner (GCL) shall satisfy the requirements of OAC 3745-27- 
08(C)(3). Specifically, the GCL shall: 

be negligibly permeable to fluid migration (interpreted herein to require that 
the GCL have a maximum a hydraulic conductivity of 5 x lo-’ cm/s); 

be installed having a minimum overlap of 6 in., or, for end of panel seams, 
a minimum overlap of 12 in. (overlap shall be increased in accordance with 
manufacturers specifications or to account for shrinkage due to weather 
conditions) ; 

have a bentonite mass per unit area of at least one pound per square foot; 

be installed in accordance with the manufacturer’s specifications in regard to 
handling, overlap, and the use of granular or powdered bentonite to enhance 
bonding at the seams; and 

be constructed above the compacted clay liner. 

2.2.1.3 Geomembrane Liner 

The geomembrane component of the liner and final cover systems shall satisfy the 
requirements of OAC 2745-27-08(C)(2). Specifically the geomembrane shall: 

be placed on a GCL which has been previously placed over a compacted clay 
liner (ARAR: OAC 3745-27-08(C)(2)); 

be manufactured of at least 60-mil thick high density polyethylene (ARAR: 
‘ OAC 3745-27-08(C)(2)); 
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be protected from the drainage layer by a cushion layer (ARAR: OAC 3745- 
27-08((3)(2)); 

be negligibly permeable to fluid migration (ARAR: OAC 3745-27- 
08(C)(2)(a)); 

be physically and chemically resistant to attack by solid waste, leachate, or 
other materials which may come in contact with the geomembrane (ARAR: 
OAC 3745-27-08(C)(2)(b)); 

be seamed to allow no more than negligible amounts of leakage; the seaming 
material shall be physically and chemically resistant to attack by solid waste, 
leachate, or other materials that may come in contact with the seams (ARAR: 
OAC 3745-27-08(C)(2)(~)); 

have acceptable properties for installation and use (ARAR: OAC 3745-27- 
08(C)(2)(d)); and 

as necessary, be protected from the overlying leachate collection system by 
a cushion layer (ARAR: OAC 3745-27-08(C)(2)(e)). 

Geomembrane seams shall be tested by the Installer in accordance with the 
following, unless the geomembrane manufacturer’s specifications for testing are more 
stringent, in which case the manufacturer’s specifications shall be used: 

for the purpose of testing every seaming apparatus in use each day, peel and 
shear tests shall be performed on scrap pieces of geomembrane at the 
beginning of the seaming period and every 4 hours thereafter (ARAR: OAC 
3745-27-08(C)(2)(g)(i)); 

nondestructive testing shall be performed on 100 percent of the geomembrane 
seams (ARAR: OAC 3745-27-08(C)(2)(g)(ii)); and 
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destructive testing for peel and shear shall be performed at least once every 
500 ft of seam length (ARAR: OAC 3745-27-08(C)(2)(g)(iii)). 

2.2.2 Leachate Collection System 

The functions of the leachate collection system (LCS) are to collect leachate, route 
it from the OSDF to the leachate transmission system, and limit the buildup of 
hydraulic head on the underlying primary composite liner (functional requirements). 
The LCS shall extend over all areas that will subsequently be used for impacted 
material disposal and function with minimal maintenance and monitoring. 

In accordance with OAC 3745-27-08(D)(2) the following conformance tests shall 
be performed on representative samples of the granular drainage components of the 
LCS : 

permeability (ASTM D 2434); 

soil classification (ASTM D 2487); 

particle-size analysis (ASTM C ,136); and 

calcium carbonate content (ASTM D 3042). 

The conformance tests described above shall be performed at a frequency of not 
less than one test per 3,000 yd3 with the exception of calcium carbonate testing which 
will be performed at a frequency of one test per 5,000 yd3. 

2.2.3 Leak Detection System 

The function of the leak detection system (LDS) is to detect leakage through the 
The LDS shall be designed to collect overlying primary composite liner system. 
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leakage, should it occur, and route it from the OSDF to the leachate management 
system. The LDS shall extend over all areas that will subsequently be used for 
impacted material disposal and as with the LCS, function with minimal maintenance and 
monitoring. 

In accordance with the ARAR OAC 3745-27-08-(D)(2), the following conformance 
tests shall be performed on representative samples of the granular drainage component 
of the LDS: 

permeability (ASTM D 2434); 

soil classification (ASTM D 2487); 

particle size analysis (ASTM C 136); and 

calcium carbonate content (ASTM D 3042). 

The conformance tests described above shall be performed at a frequency of not 
less than one test per 3,000 yd3 with the exception of calcium carbonate testing which 
will be performed at a frequency of one test per 5,000 yd3. 

2.2.4 Final Cover System 

The final cover system must isolate impacted material in the OSDF, protect the 
OSDF from inadvertent intrusion, promote vegetative growth, and greatly limit 
infiltration into the facility after closure. The final cover system must also be designed 
to minimize requirements for long-term monitoring, maintenance, and repair. The 
components of the final cover system are shown in Figure 1-1 and include (in 
descending order), topsoil, vegetative soil layer, filter layer, biointrusion barrier, cover 
drainage layer, composite cap, and impacted-material contouring layer. 
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2.2.4.1 Topsoil 

A vegetated topsoil layer will .form the uppermost component of the OSDF final 
cover system. The topsoil layer shall'have healthy grasses or other vegetation that form 
a complete and dense vegetative cover (ARAR: OAC 3745-27-08(C)(15)(e)). The 
topsoil shall satisfy the requirements of OAC 3745-27-08-(C)( 15)(e). 

2.2.4.2 Vegetative Soil Layer 

A vegetative soil layer wili underlie the topsoil component of the OSDF final 
cover system. The vegetative soil layer shall satisfy the requirements of OAC 3745-27- 
08-(C)(15)(e). The vegetative soil layer shall be a well-graded mixture of clayey, silty, 
and sandy material, at least 1.75 ft thick and have sufficient thickness to protect the 
geomembrane and compacted clay components of the geocomposite cap from damage 
due to root penetration (ARAR: OAC 3745-27-08(C)( 15)(e)). 

. .  

2.2.4.3 Granular Filter 

A granular filter will underlie the vegetative soil layer component of the OSDF 
The granular filter shall satisfy the requirements of the final cover system. 

specifications and comply with the following design criteria: 

be at least 6 in. thick; and 

prevent migration of soil from the vegetative support soil layer through the 
filter to the biointrusion barrier layer. , 
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2.2.4.4 Biointrusion Barrier 

A biointrusion barrier layer shall underlie the granular filter component of the 
OSDF final cover system. The purpose of this layeris to prevent intrusion of plant 
roots and burrowing animals into the OSDF. The biointrusion barrier layer shall satisfy 
the requirements of the specifications and consist of durable cobbles (possibly with 
gravel and boulder size fractions) at least 3 ft thick and extend at least 40 ft laterally 
beyond the limit of impacted material disposed in the OSDF. 

2.2.4.5 Cover Drainage Layer 

A cover drainage layer shall underlie the biointrusion barrier component of the 
OSDF final cover system and overlie the geomembrane cap component of the OSDF 
final cover system (OAC 3745-27-08(C)( 15)(a)). The cover drainage layer shall consist 
of a 12 in. thickness of granular drainage material, with the layer meeting the 
requirements of OAC 3745-27-08(C)(4)(a) (ARAR: OAC 3745-27-08(C)( 16)(b)(i)). 

2.2.4.6 Geotextile Cushion Layer 

A geotextile cushion layer shall satisfy the requirements of the specifications. The 
geotextile shall be installed above the geomembrane cap component of the OSDF final 
cover system to protect the geomembrane from puncture by particles in the overlying 
granular filter layer and resist the effects of construction (i.e., termed construction 
survivability). 

2.2.4.7 Composite Cap , 

The OSDF final cover system shall contain three low-permeability infiltration 
barrier layers designed to isolate impacted material from the surrounding environment 
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while minimizing liquid infiltration into the OSDF. These three layers are, from top 
to bottom (Figure 1-1): 

60-mil thick geomembrane cap; 

geosynthetic clay cap; and 

2-ft thick compacted clay cap. 

Taken together, these three layers are called the "composite cap". Applicable 
criteria for the composite cap are as follows: 

The composite cap shall overlie all areas where impacted material has been 
placed (ARAR: OAC 3745-27-08(C)( 15)). 

The composite cap shall have a permeability less than or equal to the 
permeability of the liner system (ARAR: 40 CFR 5265.310). 

The compacted clay component of the composite cap shall satisfy the 
requirements of the specifications and have a minimum thickness of 24 in. 
and a maximum hydraulic conductivity of 1 x cm/s (ARAR: OAC 3745- 
27-08(C)(15)(ii)). In addition, the compacted clay cap must satisfy the 
requirements of OAC 3745-27-08(C)(l)(a) to (C)(l)(g) and (C)( l)(m) to 
(C)(l)(o) (ARAR: OAC 3745-27-08(C)(16)(a)(ii)). 

The HDPE geomembrane component of the composite cap shall have a 
minimum thickness of 60 mils, be negligibly permeable to fluid migration, 
and satisfy the requirements of OAC 3745-27-08(C)(2) (ARAR: OAC 3745- 
27-08(C)( 16)(a)(ii)). 

The composite cap shall be constructed at a slope between 5 and 25 percent 
(ARAR: OAC 3745-27-08(C)( 15)(f)(ii)). 
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Any penetrations through the composite cap system shall be sealed so that the 
integrity of the compacted clay component of the cap is maintained (ARAR: 
OAC 3745-27-08(C)( 15)). 

2.3 Other Considerations 

This CQA Plan also reflects the guidance of the Hazardous and Solid Waste 
Amendments of 1984 to the Resource Conservation and Recovery Act (RCRA), as well 
as the following Technical Guidance Documents: 

"Construction Quality Assurance for Hazardous Waste Land Disposal 
Facilities", EPA/530-SW-86- 03 1, October 1986; and 

"Quality Assurance and Quality Control for Waste Containment Facilities", 
EPA/600/R-93/182, September 1993. 
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3. CQA PLAN DEFINITIONS 

3.1 Construction Oualitv Assurance and Construction Oualitv Control 

In the context of this document, construction quality assurance and construction 
quality control are defined as follows: 

Construction Quality Assurance (CQA) - The planned and systematic means 
and actions designed to assure adequate confidence that materials and/or 
services meet contractual and regulatory requirements, and will perform 
satisfactorily in service. 

Construction Quality Control (CQC) - Those actions which provide a means 
to measure and regulate the characteristics of an item or service in relation 
to contractual and regulatory requirements. 

In the context of this document: 

CQA refers to means and actions employed by FERMCO to assure 
conformity of the lining and final cover system component production and 
installation with this CQA plan, the Construction Drawings and Technical 
Specifications. 

CQC refers to those actions taken by the CQC Consultant, Subcontractor, 
Manufacturers, or Installers to ensure that the materials and the workmanship 
meet the requirements of the Construction Drawings and Technical 
Specifications. In the case of the geosynthetic components of these systems, 
CQC is provided by the CQC Consultant and the Manufacturers, Fabricators, 
and Installers of the various geosynthetics. 
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3.2 Geosvnthetics 

Geosynthetics is the generic term for all synthetic materials used in geotechnical 
engineering applications; the term includes geotextiles, geogrids, geonets, 
geomembranes, geosynthetic clay liners (GCLs) and geocomposites. There are four 
types of geosynthetic products referenced in this CQA Plan which are included in the 
OSDF lining and final cover systems. These geosynthetics include (i) textured HDPE 
geomembranes used in the composite 'liner and cap; (ii) GCL's used in the composite 
liner and cap; (iii) geotextiles used as filters or cushions; and (iv) high density 
polyethylene manholes and pipes used to collect and convey leachate. 

3.3 COA Lines of Communications 

The CQA lines of communication between the Construction Manager, 
Subcontractor, and CQC Consultant are defined in the OSDF Remedial Action Work 
Plan. 
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4. PROJECT ORGANIZATION AND PERSONNEL 

The OSDF construction organization chart is shown in Figure 4-1. Day-to-day 
construction activities at the OSDF will be managed though the direct interaction of 
several parties below FERMCO Project Manager level including but not limited to the 
Construction Manager, Resident Engineer, Subcontractor, and CQC Consultant. The 
organization chart for the OSDF CQC Consultant is presented in Figure 4-2. The 
definitions, qualifications, and responsibilities of the parties responsible for construction 
and CQC of the OSDF are described below. 

4.1 Construction Manaper 

4.1.1 Definition 

The Construction Manager shall be an individual responsible for site operations 
and overall management of the construction. In this CQA plan the term "Construction 
Manager" shall refer specifically to an authorized representative of the Department of 
Energy for the OSDF at the FEMP. 

4.1.2 Qualifications 

The Construction Manager will hold a baccalaureate degree in construction 
management, engineering, or related field or have 10 years of construction management 
experience. The Construction Manager will also have 3 years of environmental 
restoration plus 1 year of government experience. 

4.1.3 Responsibilities 

The Construction Manager shall be responsible for coordination and oversight of 
all construction activities including: (i) subcontract administration; (ii) construction 
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management; 
subcontract documents; and (iv) final approval authority for subcontract submittals. 

(iii) review and approval of any modifications or changes to the 

4.2 Resident EnPineer 

4.2.1 Definition 

The Resident Engineer is the individual representing the firm having responsibility 
for OSDF design. 

4.2.2 Qualifications 

The Resident Engineer will hold a minimum of a baccalaureate degree in 
engineering and be registered as a Professional Engineer and have 10 years experience 
in construction management, engineering, or related fields. The Resident Engineer 
shall have expertise which demonstrates significant familiarity with geosynthetics and 
soils, as appropriate, including design and construction experience related to lining and 
cover systems. 

4.2.3 Responsibilities 

The Resident Engineer is responsible for approving all design and specification 
changes, and making design clarifications which may be required during construction 
of the OSDF. The Resident Engineer shall assist the Construction Manager in 
reviewing and approving the Subcontractor’s shop drawings and submittals as 
necessary. The Resident Engineer will be present on-site and attend the project 
coordination meetings. The Resident Engineer will be capable of discussing and 
interpreting all elements of the OSDF design. The Resident Engineer shall have the 
authority to recommend changes or modifications to the Construction Drawings and 
Technical Specifications for approval by the Construction Manager. 
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4.3.1 Definition 

The Subcontractor is the firm or corporation having a legally binding agreement 
to construct the OSDF. The Subcontractor is represented on-site by a qualified 
individual who is authorized to act on behalf of the Subcontract in all matters pertaining 
to the construction of the OSDF. 

4.3.2 Qualifications 

The Subcontractor shall be qualified as required by the subcontract to perform all 
aspects of work required to successfully construct the project. The Subcontractor shall 
be registered in accordance with applicable local, state, and federal requirements and 
shall demonstrate significant prior related experience. The Subcontractor’s field 
representative shall be qualified individual who is able to perform all tasks associated 
with OSDF construction activities. The Subcontractor’s field representative shall 
demonstrate prior and experience similar to the Construction Manager. The 
Subcontractor’s field representative shall have the authority to direct and instruct the 
Subcontractor’s crews and its lower tier Subcontractors. 

I- 

4.3.3 Responsibilities 

The Subcontractor is responsible for all construction materials and activities. The 
Subcontractor is also responsible for scheduling and coordination of the required work 
with its lower-tier Subcontractors to complete the project within the construction 
schedule approved by the Construction Manager. The Subcontractor shall provide an 
experienced supervisory representative at all times during any construction activity on 
site. The Subcontractor is responsible for furnishing as-built record drawings and a 
copy of all documentation required during the construction of the OSDF. The 
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Subcontractor is also responsible for updating all construction drawings for any 
deviations from the original plans and specifications on a daily basis. 

The Subcontractor’s field representative is responsible for coordinating and 
supervising the work of all Subcontractors on site. At a minimum, the Subcontractor’s 
field representative will be responsible for the following: 

0 

0 

0 

0 

0 

0 

0 

4.4 

4.4.1 

informing the Construction Manager of any discrepancies between the plans 
and specifications and the field conditions; 

distributing all documentation required by the Construction Drawings and 
Technical Specifications in a timely manner; 

attending all project coordination meetings held on site; 

scheduling all phases of the construction; 

maintaining a daily log of all construction activities on site; 

implementing and verifying all QC procedures required of the Subcontractor 
and/or lower-tier Subcontractors; and 

submitting proposed alternative materials or construction methods to the 
Construction Manager for approval prior to acquisition and use. 

COC Consultant 

Definition 

The CQC Consultant is the party, independent from the Construction Manager and 
the Subcontractor, responsible for observing, testing, and documenting activities related 

~ 

e- 
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to the CQC of the soil and geosynthetic components of the OSDF lining and f d  cover 
systems and other activities related to the construction and closure of the OSDF. 

4.4.2 Qualifications 

The CQC Consultant shall be a well-established fm specializing in liner and final 
cover system design, construction management, and CQC. The CQC Consultant shall 

‘possess the equipment, personnel, and licenses necessary to conduct the monitoring and 
testing activities required by the OSDF Construction Drawings and Technical 
Specifications. The CQC Consultant shall also be experienced in the installation and 
CQC of soil and geosynthetic materials similar to those materials to be used for the 
lining and final cover system. The CQC Consultant will be experienced in the 
preparation of CQC documentation including CQC plans, field documentation, field 
testing procedures, laboratory testing procedures, construction specifications for lining 
and cover systems, construction plans, and certification reports. 

In addition, the CQC Consultant shall-provide the following, in writing, to the 
Construction Manager: 

corporate background and information; 

a detailed summary of the f m ’ s  CQC capabilities; 

a detailed summary of the f m ’ s  CQC experience; and 

a representative list of at least 10 completed facilities for which the CQC 
Consultant has provided CQC monitoring services for the installation of the 
corresponding geosynthetic material; for each facility, the following 
information will be provided: 
- -  name and purpose of facility, its location, and date of installation; 
.. name of owner; 

! 
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a- surface area of each geosynthetic material installed; and 
telephone number of person familiar with the project. 

resumes of CQC personnel to be involved in the project including the CQC, 
Managing Engineer, CQC Site Manager, and CQC Field Monitors; and 

proof of Professional Engineering registration (or ability to be registered) for 
the engineer to be the designated CQC Managing Engineer. 

The CQC Consultant's personnel shall include: 

the CQC Managing Engineer, who operates from the office of the CQC 
Consultant and who conducts periodic visits to the site as required; 

the CQC Site Manager, who is located at the site; and 

the CQC Field Monitors, who will be located at the site. 

The CQC Consultant organization will be led by the CQC Managing Engineer, 
who will hold a baccalaureate degree in engineering and be registered as a Professional 
Engineer. The CQA Site Manager will be the representative of the CQC Consultant 
on site and will have a minimum of 10 years experience in similar construction and be 
specifically familiar with the construction of soil and geosynthetic liner and closure 
system components. 

At a minimum, the lead geosynthetics Field Monitor shall have performed CQC 
activities for the installation of at least 5,000,000 fi2 of HDPE geomembrane and hold 
current certification by the National Institute for the Certification of Engineering 
Technicians (NICET) for the Installation Inspection of Geosynthetic Materials. The 
lead soils Field Monitor shall have performed CQC activities for the installation of at 
least 2,500,000 ft2 of low-permeability clay liner and cover systems. Other Field 
Monitors will be personnel who are specifically trained in the CQC of geosynthetics and 
low permeability clays and have documented CQC monitoring experience. 
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The CQC Consultant shall establish an on-site soils laboratory having qualifications 
as specified in Section 4.5.2 of this CQA Plan. 

4.4.3 Responsibilities 

The CQC Consultant shall be responsible for monitoring and documenting the 
activities of the Subcontractor relative to the installation of the liner and cover system 
components as well as various appurtenances related to the construction of the OSDF. 
The CQC Consultant will be responsible for monitoring the compliance of construction 
materials delivered to the site with the submittals and/or shop drawings previously 
reviewed by the Construction Manager. The CQC Consultant shall assure that the 
Subcontractors construction methods and workmanship are performed in accordance 
with the Construction Drawings and Technical Specifications. The CQC Consultant 
shall be responsible for obtaining samples of the various construction materials in 
accordance with the testing frequencies identified in this plan. The CQC Consultant 
shall also be responsible for obtaining, labeling, and shipping samples for off-site 
laboratory testing in accordance with the requirements of this plan and appropriate 
specifications. 

The CQC Consultant shall be responsible for soils quality control testing to be 
performed by both the on-site and off-site testing laboratories. The CQC Consultant 
shall be responsible for operating and staffing the on-site soils laboratory. Test results 
from the on-site and off-site laboratories shall be submitted to the Construction Manager 
within a time frame which will not impede or delay construction activities. 

The on-site soils laboratory shall be equipped to perform routine index testing 
including: 

standard or modified Proctor (ASTM D 698 or D 1557); 

particle-size analysis (ASTM D 422 and ASTM C 136); 
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Atterberg limits (ASTM D 4318); 

moisture content (ASTM D 2216 and ASTM D 4643); 

soils classification (ASTM D 2487); and 

percent passing no. 200 sieve (ASTM D 1140). 

The CQC Consultant shall also be responsible for conducting routine field tests 
during construction of the OSDF liner and final cover systems which shall include: 

surface moisture content (ASTM D 3017); 

in-place density by nuclear methods (ASTM D 2922); 

lift thickness by direct measurement; and 

sand cone (ASTM D 1556). 

The CQC Consultant will be responsible for the quality control of its on-site 
laboratory testing program and for documenting the calibration of the soils laboratory 
testing equipment. Equipment calibration certificates shall be maintained in the CQC 
Consultant’s on-site project file. All tests will be conducted in accordance with ASTM 
or other applicable state or federal standards. Test results shall be submitted to the 
Construction Manager within a time frame which will not impede or delay construction 
of the liner and cover systems. 

The duties of the CQC Personnel are discussed in the following subsections. 
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4.4.3.1 CQC Managing Engineer - .  

The CQC Managing Engineer: 

. reviews the liner and cover systems construction plans and Construction 
Drawings and Technical Specifications; 

reviews liner and cover system soils and geosynthetics-related documents 
(such reviews are for familiarization and for evaluation of constructibility 
only 1 ; 

attends project meetings related to construction quality activities; 

administers the CQC program (i.e., assigns and manages all on-site CQC 
personnel, reviews all field reports, and provides engineering review of all 
CQC related activities); 

provides quality control of CQC documentation; 

reviews changes to the liner and cover system design, Construction 
Drawings, and Technical Specifications; and 

with the CQC Site Manager, prepares the final report. 

4.4.3.2 CQC Site Manager 

The CQC Site Manager: 

acts as the on-site representative of the CQC Consultant; 

familiarizes all CQC Field Monitors with the site, project documents, and the 
CQC requirements; 
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manages the daily activities of the CQC Field Monitors; 

attends regularly-scheduled CQC-related meetings on-site; 

reviews the ongoing preparation of the construction record drawings; 

reviews test results provided by the Subcontractor; 

verifies the calibration and condition of on-site testing equipment; 

reviews the CQC Field Monitors: daily reports and logs; 

reports to the Construction Manager, and documents in a daily report any 
reported relevant observations by the CQC Field Monitors; 

prepares a daily report for the project; 

oversees the collection and shipping of all laboratory test samples; 

reviews results of laboratory testing and makes appropriate recommendations; 

reports any unresolved deviations from the CQA Plan, construction plans, 
and Construction Drawings and Technical Specifications to the Construction 
Manager; 

assists with the preparation of the final report; 

reviews appropriate certifications and documentation from the Subcontractor 
and the Geosynthetics Manufacturer and Installer, and makes appropriate 
recommendations; 

reviews the Geosynthetics Manufacturer’s QC documentation; 
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reviews the Geosynthetics Installer’s personnel qualifications for conformance 
with those pre-approved for work on site; and 

performs duties of CQC Field Monitor as needed. 

4.4.3.3 CQC Field Monitors 

The duties of the CQC Field Monitors are monitoring and documenting 
construction of all soils and geosynthetics components of the liner and cover systems 
and other OSDF appurtenances, as assigned by the CQC Site Manager. 

The duties of the Field Monitors may include: 

monitoring material stockpiles for any deterioration of materials; 

monitoring surface-water drainage in the areas of soil and geosynthetic 
material stockpiles; 

preparing daily field reports; 

recording CQC activities on field logs; 

reporting problems to the CQC Site Manager; 

assisting with collection of samples from the constructed soil components in 
accordance with the CQA Plan; 

monitoring soil placement and compaction operations; 

monitoring the unloading and on-site handling and storage of the 
g eos y nthetics ; 
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monitoring geosynthetic repair operations; 

monitoring geosynthetic material deployment and installation operations; and 

collecting conformance samples for testing by CQA laboratories, 

In addition to these specific duties, all CQC Field Monitors will document any on- 
site activities that could result in damage to the soils or geosynthetic components of the 
liner and cover systems. This is particularly true during the placement and compaction 
of the initial lift of soil on top of the underlying geosynthetic material. Any 
observations so noted by the CQC Field Monitors shall be reported immediately to the 
CQC Site Manager. 

4.5 Soils COC Laboratory 

4.5.1 Definition 

The Soils CQC Laboratory is the party, independent from the Construction 
Manager and Subcontractor, responsible for conducting geotechnical laboratory tests in 
accordance with standards referenced in the Construction Drawings and Technical 
Specifications and this CQA Plan. The testing results generated by the Soils CQC 
Laboratory shall be used by the CQC Consultant to verify compliance of the soils 
construction materials with the plans and specifications and submittals previously 
approved by the Construction Manager. 

It is anticipated that the Soils CQC Laboratory will be required to perform the 
conformance evaluation testing of the various soils components of the OSDF and more 
sensitive performance testing required during construction such as hydraulic 
conductivity testing which require tightly controlled laboratory conditions. 
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4.5.2 Qualifications 

The Soils CQC Laboratory will be experienced in testing of soils similar to those 
proposed for usk in the construction of the OSDF in accordance with ASTM and other 
applicable soil test standards. The Soils CQC Laboratory will be capable of providing 
test results within a maximum of 7 days of receipt of samples and will maintain that 
capability throughout the duration of the earthwork construction. 

Prior to construction, the Soils CQC Laboratory, if different from the CQC 
Consultant, shall submit their qualifications and Q N Q C  procedures to the Construction 
Manager for review and approval. The qualifications presented by the Soils CQC 
Laboratory shall, as a minimum, include: 

corporate background and statement of qualifications; 

list of testing capabilities including reference to ASTM test methods; 

a laboratory QA/QC plan: 

information on staff size and experience; and 

information regarding test result turnaround time. 

4.5.3 Responsibilities 

The Soils CQC Laboratory will be responsible for testing various soils components 
of the OSDF liner and final cover systems. These tests shall include, but not be limited 
to, material qualification (conformance) tests and material construction quality control 
(performance) tests as described in Construction Drawings and Technical Specifications. 
The CQC Consultant will be responsible for coordinating the Soils CQC Laboratory 
testing. 
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4.6 Geosynthetics COC Laboratorv 

4.6.1 Definition 

The Geosynthetics CQC Laboratory is the party, independent from the 
Construction Manager, Subcontractor, and Geosynthetics Manufacturer and Installer, 
responsible for conducting tests on samples of geosynthetic materials used in 
construction of the OSDF liner and cover systems in accordance with standards 
referenced in the Construction Drawings and Technical Specifications and this CQA 
Plan. The testing results generated by the Geosynthetics CQC Laboratory shall be used 
by the CQC Consultant to verify compliance of the geosynthetic materials with plans 
and specifications and submittals previously approved by the Construction Manager. 

It is anticipated that the Geosynthetics CQC Laboratory will be required to 
perform the conformance evaluation testing of the various geosynthetic components of 
the OSDF and the performance testing required during construction such as destructive 
seam testing. 

4.6.2 Qualifications 

The Geosynthetics CQC Laboratory shall hold current accreditation by 
Geosynthetic Research Institute (GRI) and have experience in testing geosynthetics 
similar to those proposed for use during construction of the OSDF. The Geosynthetics 
CQC Laboratory shall be familiar with ASTM and other applicable geosynthetic test 
standards. The Geosynthetics CQC Laboratory will be capable of providing destructive 
test results for geomembrane field seams within 24 hours of receipt of samples and will 
maintain that capability throughout the duration of geosynthetic material installation. 

Prior to construction, the Geosynthetics CQC Laboratory, if different from the 
CQC Consultant, shall submit their qualifications to the Construction Manager for 
review and approval. The qualifications presented by the Geosynthetics CQC 
Laboratory shall, as a minimum, include: 
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corporate background and statement of qualifications; 

listing of testing capabilities including reference to ASTM or other applicable 
test methods; 

a laboratory QA/QC plan: 

information on staff size and experience; and 

information regarding test result turnaround time. 

4.6.3 Responsibilities 

The Geosynthetics CQC Laboratory will be responsible for testing various 
geosynthetic components of the liner and cover systems. These tests shall include, but 
not be limited to, geosynthetic conformance tests and destructive testing of the 
geomembrane field seams as described in the Construction Drawings and Technical 
Specifications. The CQC Consultant will be responsible for coordinating the 
Geosynthetics CQC Laboratory testing. 

4.7 Geosvnthetics Manufacturers 

4.7.1 Definition 

The Geosynthetics Manufacturers are the firms or corporations responsible for 
production of the geosynthetic materials to be used in construction of the OSDF. 
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4.7.2 Qualifications 

The Geosynthetics Manufacturers shall be able to provide sufficient production 
capacity and qualified personnel to meet the demands of the project schedule. Prior to 
shipment of any material to the site, each Geosynthetics Manufacturer shall be pre- 
qualified and approved by the Construction Manager. The geotextile, geomembrane, 
and GCL manufacturers shall meet the qualifications outlined in Sections 02714,02770, 
and 02772 of the Technical Specifications, respectively. 

4.7.3 Responsibilities 

Each Geosynthetics Manufacturer is responsible for the production and quality 
control of its respective geosynthetic product. In addition each Geosynthetics 
Manufacturer is responsible for the condition of the geosynthetic until the material is 
accepted by the Subcontractor. Each Geosynthetics Manufacturer shall produce a 
consistent high quality product which shall meet all the requirements of the 
specifications. Each Geosynthetics Manufacturer shall submit quality control 
documentation to the Construction Manager for its respective products as required by 
the Technical Specifications. 

.. 

4.8 Geosvnthetics Installer 

4.8.1 Definition 

The Geosynthetics Installer will be experienced and qualified to install the 
geosynthetic materials of the type specified for this project. The Geosynthetics Installer 
will be approved and/or licensed by the Geosynthetics Manufacturer. A copy of the 
approval letter or license will be submitted by the Subcontractor to the Construction 
Manager as required by the Technical Specifications. 
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4.8.2 Qualifications 

The Geosynthetics Installer shall meet the qualifications outlined in Section 02770 
of the Technical Specifications. 

The Geosynthetics Installer will designate one representative as its supervisor, who 
will be responsible for acting as the Geosynthetics Installer's spokesman on site. The 
Geosynthetics Installer will provide the Construction Manager with a list of proposed 
seaming personnel and their qualifications. This document will be reviewed by the 
CQC Consultant. Final approval of the Geosynthetic Installers seaming personnel will 
be the responsibility of the Construction Manager. Any proposed seaming personnel 
deemed insufficiently experienced will not be accepted. The most experienced seamer, 
the "master seamer", shall provide direct supervision, as required, over less 
experienced seamen. No field seaming shall take place without the master seamer 
being present. 

4.8.3 Responsibilities 

The Geosynthetics Installer's supervisor will be responsible for handling 
installation of the geosynthetics used in construction of the OSDF and for providing 
supervision and guidance to the installation crew. The Geosynthetics Installer's 
supervisor is also responsible for the following: (i) obtaining samples, as required by 
the CQA Plan and the specifications; (ii) field testing; (iii) documenting quality control 
testing activities; and (iv) coordinating the geosynthetics installation activities with the 
Construction Manager. The Geosynthetics Installer's supervisor will be responsible for 
documenting the geosynthetics installation activities, including, but not limited to, on- 
site personnel, material inventories, production figures, test results, installation 
deficiencies, and resolution of construction problems. 
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4.9 Surveyor 

4.9.1 Definition 

The Surveyor is responsible for lines and grades required for control of the work 
on an ongoing basis during all phases of the OSDF construction. Close interaction 
between the Surveyor, Subcontractor, and the CQC Consultant is essential to ensure 
that construction of the OSDF is completed in accordance with the Construction 
Drawings and Technical Specifications. 

4.9.2 Qualifications 

The project Surveyor shall be a licensed Professional Land Surveyor who shall 
sign and seal all construction survey record drawings. All surveying personnel shall 
be experienced in the provision of surveying services, including detailed accurate 
documentation as required in Section 02100 of the Technical Specifications. 

4.9.3 Responsibilities 

The Surveyor is responsible for all surveying activities and products in accordance 
with Section 02100 of the Technical Specifications. 
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5. DOCUMENTATION 

An effective CQA Plan depends largely on recognition of all construction activities 
that should be monitored and the assignment of responsibilities for the monitoring of 
each activity. This is most effectively accomplished and verified by the documentation 
of quality assurance and quality control activities. The CQC Consultant shall be 
responsible for assuring that the Subcontractor’s quality control requirements have been 
addressed and satisfied. 

The CQC Site Manager shall provide the Construction Manager descriptive daily 
field reports, data sheets, and logs which document that monitoring activities have been 
carried out. Examples of some of the forms which will be used to document CQC 
activities are included in Appendix A. The CQC Site Manager shall also maintain at 
the job site a complete file of Construction Drawings and Technical Specifications, this 
CQA Plan, the Subcontractor’s Quality Control Plan(s), checklists, test procedures, 
daily logs, and other pertinent construction and CQC documents. 

5.1 Dailv RecordkeeDing 

The CQC Consultant’s daily reporting procedures shall include: (i) daily summary 
report; (ii) monitoring logs; (iii) testing data sheets; and (iv) when appropriate, problem 
identification and corrective measures reports. 

5.1.1 Daily Summary Reports 

The CQC Consultant’s daily summary reports shall include the following 
information as applicable: 

an identifying sheet number for cross referencing and document control; 

date, project name, location, and other pertinent project identification; 
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data on weather conditions; 

summary on meetings held and their results; 

process description(s) and location(s) of construction underway during the 
time frame of report; 

descriptions and specific locations of areas, or units, of work being tested 
and/or observed and documented; 

description of locations where tests and samples were taken; 

a narrative summary of field test results; 

off-site materials received, including quality control documentation; 

decisions made regarding acceptance of units of work, and/or corrective 
actions to be taken in instances of substandard testing results; 

identifying sheet numbers of data sheets and/or problem reporting and 
corrective measures reports used to substantiate the decisions described 
above; 

signature of the respective CQC Site Manager and/or the CQC Field Monitor; 
and 

any corrections to the Daily Summary Reports shall be single line crossed 
out, initialed by the correcting personnel, and dated. 

5.1.2 CQA Monitoring Logs and Test Data Sheets 

Monitoring observations, sampling information, and test results shall be recorded 
on an appropriate monitoring logs and test data sheets. The CQC Consultant shall use 
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the monitoring logs and test data sheets to ensure completeness of the required CQC 
activities. Any corrections to the monitoring logs and test data sheets shall be single 
line crossed out, initialed by the CQC personnel responsible for the correction and 
dated. Examples of relevant monitoring logs are presented in Appendix A. 

The CQC Consultant’s monitoring logs and test data sheets shall include the 
following information as applicable: 

project specific information such as project name, location; 

the date the CQC activity was performed; 

a unique identifying sheet number for cross-referencing and document 
control; 

description or title of the CQC activity or test procedure; 

location of the CQC activity or location from which the sample increment 
was obtained; 

type of CQC activity or procedure used (reference to standard method when 
appropriate) ; 

recorded observation or test data, with all necessary calculations; 

results of the CQC activity and comparison with specification requirements 
(passlfail); and 

the initials or signature of personnel involved in CQC inspection activity. 

GE3900- 16.4/F9650002 .CDG 5-3 96.10.7 



FEMP OSDF-CQAP 
20100-PL-006 

REV G, October 1996 

5.1.3 Nonconformance Identification and Reporting 

A nonconformance is defined herein as material or workmanship that does not 
meet the specified requirement@). Nonconformance identification and corrective 
measures reports should be cross-referenced to specific summary reports, logs, or test 
data sheets where the nonconformance was identified. The reports should include the 
following information as applicable: 

a unique identifying sheet number for cross-referencing and document 
control; 

detailed description of the problem; 

location of the problem; 

probable cause; 

how and when the problem was located; 

estimation of how long problem has existed; 

suggested corrective measure; 

documentation of correction (reference to inspection data sheets); 

final results; 

suggested methods to prevent similar problems; and 

signature of the appropriate CQC Field Monitor and concurrence by the CQC 
Site Manager. 

In some cases, not all of the above information will be available or obtainable. 
However, when available, such efforts to document nonconformances could help to 
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avoid similar nonconformances in the future. The CQC Site Manager shall distribute 
copies of the report to the Construction Manager for further actions. 

5.2 

The Construction Manager will be responsible for obtaining photographic 
documentation of the Subcontractor’s activities, materials installation methods, and 
testing procedures. Photographs will serve as a pictorial record of work progress, 
problems, and corrective measures. Photographic reporting data sheets should be 
utilized to organize and document photographs taken during construction of the OSDF 
also may prove useful. Such data sheets could be cross-referenced or appended to 
summary reports, CQC monitoring logs, or test data sheets and/or problem 
identification and corrective measures reports. At a minimum, photographic reporting 
data sheets should include the following information: 

a unique identifying number on data sheets and photographs for cross- 
referencing and document control; 

the date and location where the photograph was taken; and 

location and description of the work; 

These photographs will serve as a pictorial record of work progress, problems, 
and corrective measures. Color prints shall be organized chronologically and kept in 
a permanent protective file. Negatives shall be stored in a separate protective file. 

5.3 Design and/or Specifications Chanpes 

Design and/or specifications changes may be required during construction. In such 
cases, the Subcontractor must submit written requests for such changes to the 
Construction Manager. The Resident Engineer shall review and respond to these 
requests in a timely manner. Design and/or specifications changes will be made only 

GE3900- 16.4/F965O02 .CDG 5-5 96.10.7 



FEMP OSDF-CQAF' 
20100-PL-006 

REV G ,  October 1996 

with the approval of the Construction Manager. Such changes will take the form of a 
design change notice (DCN) to the Subcontract. 

5.4 Noncon formances 

The Construction Manager will be informed in writing of any significant recurring 
nonconformance with the Construction Drawings, Technical Specifications, or CQA 
Plan by the CQC Consultant. The cause of the nonconformance will be determined by 
the CQC Consultant. The Subcontractor will be directed by the Construction Manager 
to make appropriate changes in materials or procedures in order to correct the 
nonconformance. When this type of evaluation is made, the results will be 
documented, and any revision to procedures or specifications must be approved by the 
Construction Manager. 

5.5 COC Certification ReDort 

At the completion of construction phases the CQC Consultant will submit a 
construction phase final report to the Construction Manager. This report will 
acknowledge: (i) that the work has been performed in compliance with the Construction 
Drawings and Technical Specifications; (ii) physical sampling and testing has been 
conducted at the appropriate frequencies; and (iii) that the summary document provides 
the necessary supporting information. 

' 

At a minimum, this report will include: 

summaries of CQC activities; 

CQC monitoring logs and testing data sheets including sample location plans; 

laboratory test results; 

problem identification and corrective measures reports; 
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a descriptive summary of any changes from Construction Drawings and 
Technical Specifications; and 

a summary statement indicating compliance with Construction Drawings and 
-Technical Specifications which is signed and sealed by the CQC Managing 
Engineer. 

The Subcontractor’s record drawings, which include scale drawings depicting the 
location of the construction and details pertaining to the extent of construction (e.g., 
depths, plan dimensions, elevations, soil component thicknesses, etc.), and a 
geomembrane panel record drawings prepared by the CQC Consultant and included as 
part of the final certification report. 

5.6 Storage of Records 

The CQC Site Manager will be responsible for all facility CQC document storage 
during the construction of the OSDF. This includes the CQC Consultant’s copy of the 
Construction Drawings and Technical Specifications, the CQA Plan, and the originals 
of all the data sheets and reports. When the OSDF construction is complete and upon 
issuance of the final certification report, the CQC document originals will be organized 
and submitted to the Construction Manager. Records shall be filed in accordance with 
the subject file index and shall be retained for 30 years after closure of the OSDF. 
Required records shall include, but not be limited to, field logbooks, other data 
collections forms, equipment calibration records, costs data, drawings, maintenance 
records, and all associated reports. 

5-7 



FEMP OSDF-CQM 
20100-PL-006 

REV G .  October 1996 

This page intentionally left blank. 

GE3900- 16.4/F9650002 .CDG 5-8 96.10.7 



452 

FEMP OSDF-CQAP 
20100-PL-006 

REV G, October 1996 

6. SOILS CONSTRUCTION 

6.1 Introduction 

CQC monitoring and testing shall be performed during installation of the various 
soil liner and cover system and other earthwork components. Criteria to be used for 
determination of acceptability of the various soil layers are identified in the 
Construction Drawings and Technical Specifications and this CQA Plan. 

.. 

6.2 Soil Components 

There are several soil components included in OSDF liner and cover systems. The 
soil components or layers of the OSDF liner system include the following, from top to 
bottom: 

a 1-ft thick granular LCS layer and corridor having a hydraulic conductivity 
of 1 x lo-' cm/s or greater and 10 cm/s respectively; 

a 1-ft thick granular LDS layer and corridor having a hydraulic conductivity 
of 1 x 10' cm/s or greater and 10 cm/s respectively; and 

a 3-ft thick compacted clay layer having a hydraulic conductivity of 1 x lo-' 
cm/s or less. 

The soil layers of the OSDF final cover system include the following, from top 
to bottom: 

a 0.5-ft thick topsoil layer; 

a 1.75-ft thick vegetative soil layer; 
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a 0.5-ft thick granular filter layer; 

a 3-ft thick biointrusion barrier; 

a 1-ft thick cover drainage layer having a hydraulic conductivity of 1 x lo-' 
cm/s or greater; and 

a 2-ft thick compacted clay cap having a hydraulic conductivity of 1 x lo-' 
cm/s or less. 

The prepared subgrade soils which will support the OSDF liner system will require 
preparation in the form of grading, placement, and compaction prior to the installation 
of the liner system materials. The prepared soil subgrade layer will generally be 
comprised of in situ materials or borrow area fill materials which must also be 
monitored and tested in accordance with the Construction Drawings and Technical 
Specifications and this CQA Plan. 

Trench backfilling and the miscellaneous soil construction is also included in this 
section of the CQA Plan. 

6.3 Record Drawinm and As-Built Surveys 

During construction of the soil components of OSDF, the CQC Consultant shall 
routinely review record drawings submitted by the Subcontractor. The drawings are 
used to verify location of work, percent of work completed, layer thickness, or final 
grades. Prior to the placement of successive soil or geosynthetic layers the CQC 
Consultant shall review certified as-built surveys which indicate compliance of the 
preceding layer thickness, lines, and grades. Once an as-built survey has been 
reviewed by the CQC Consultant it will be the responsibility of the Construction 
Manager to review the information in a timely manner and notify the Subcontractor of 
any noncompliance. 
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6.4 Related Construction Drawinps and Technical Specifications 

Several sections of the Technical Specifications should be referenced by the CQC 
Consultant . for pertinent soil materials physical properties and construction 
requirements. Related specifications include the following: 

Section 02100 - Surveying; 

Section 02200 - Earthwork; 

Section 02215 - Trenching and Backfilling; 

Section 02225 - Compacted Clay Liner and Cap; 

Section 02250 - Vegetative Soil Layer; 

Section 02710 - Granular Drainage Layer; 

Section 02712 - Granular Filter; and 

Section 02920 - Topsoil. 

6.5 Earthwork 

Prior to the start of earthwork operations, the CQC Consultant shall review the 
information required by Section 02200 of the Technical Specifications. Compliance of 
the submittals with the Technical Specifications shall be determined by the Construction 
Manager. 

During construction, conformance and performance testing of the subgrade soil 
materials shall be performed by the CQC Consultant. The CQC Consultant shall 
monitor proofrolling of areas that are cut to achieve grade. Material placed to achieve 
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grades indicated on the Construction Drawings shall be tested by the CQC Consultant 
in accordance with the tests methods and frequencies shown in Table 6-1 and 6-3, to 
verify that the compacted fill material used by the Subcontractor complies with the 
Technical Specifications. Areas of proofrolling or compacted fill that do not meet the 
Technical Specifications will be delineated and reported to the Construction Manager. 
The areas will be retested after any reworking by the Subcontractor. This process will 
be repeated until passing results are achieved. 

The CQC Consultant shall monitor the repair and rework of subgrade which is 
damaged by excess moisture (causing softening) and insufficient moisture (causing 
desiccation and shrinkage), or by freezing. If such conditions are found to exist, the 
CQC Consultant shall evaluate the suitability of the subgrade by the following methods 
as applicable: 

moisture/density testing; 

continuous visual inspection during proof-rolling; 

checking the consistency of cohesive soils using a penetrometer, hand-held 
vane shear device, or other suitable field expedient measurement device in 
suspect weak soil areas; and/or 

other tests identified in Tables 6-1 through 6-4. 

6.6 Conformance Testing 

It will be necessary for the CQC Consultant to observe and test the soil 
components of the OSDF liner and cover systems to ensure they are uniform and 
conform to the requirements of the Technical Specifications. For soil materials 
obtained from the on-site borrow area, visual inspections and conformance tests shall 
be performed by the CQC Consultant prior to the materials being excavated. If soil 
materials are obtained from off site borrow sources, visual inspection and conformance 
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tests shall be performed at the source location or as the materials arrive at the OSDF 
site. Borrow area inspections may also be utilized by the CQC Consultant to ensure 
that only suitable soil materials are transported to the OSDF site. For both.on-site and 
off-site borrow areas containing non-uniform materials, it shall be necessary for the 
Subcontractor and the CQC personnel to coordinate excavation and monitoring of the 
segregation of substandard materials. All materials failing to comply with conformance 
standards shall be reported to the Construction Manager. 

Initial evaluation of various soil types by CQC personnel during construction shall 
be largely visual; therefore, the CQC personnel must be experienced with visual-manual 
soil classification procedures. CQC personnel shall be aware that changes in color or 
texture can be indicative of a change in soil type. CQC personnel shall observe soils 
for deleterious materials (e.g., roots, stumps, glass, and large objects). When 
necessary, the visual-manual procedure for the description and identification of soils 
shall be,conducted by the CQC Consultant in accordance with test method ASTM D 
2488. 

6.6.1 Test Methods 

Conformance tests used to evaluate the suitability of soil materials during 
construction shall be performed in accordance with the current ASTM or other 
applicable test procedures indicated in Tables 6-1 and 6-2. Documentation and 
reporting of the test results shall be the responsibility of the CQC Consultant. 

3 

The Standard Proctor Test (ASTM D 698) shall be used for the determination of 
moisture/density relationships unless otherwise indicated. In-place surface 
moisture/density nuclear test methods (ASTM D 3017 and D 2922) shall be used for 
in-situ field testing. The sand cone test method (ASTM D 1556) shall be used to 
establish correlations of moisture and density in cases of uncertainty, and as a check of 
the nuclear surface moisture/density gauge calibration. Any conflict regarding 
acceptance of test results shall be resolved by the Construction Manager. 
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6.6.2 Test Frequency 

The frequency of conformance tests shall conform to the minimum frequencies 
presented in Tables 6-1 and 6-2. The frequency of testing may be increased at the 
discretion of the Construction Manager or if variability of the materials is observed. 
The testing frequencies described herein for compacted fill shall also apply to materials 
used by the Subcontractor in areas outside the limits of the final cover system of the 
OSDF. 

6.7 Construction Monitoring I 

* During installation of the various soil components, the CQC Consultant shall 
visually observe and document the Subcontractor’s earthwork activities for the 
following: 

changes in the soil consistency; 

the thickness of lifts as loosely placed and as compacted; 

soil liner conditioning prior to placement including general observations 
regarding moisture distribution, clod size, etc. ; 

the action of the compaction and heavy hauling equipment on the construction 
surface (sheepsfoot penetration, pumping, cracking, etc.); 

the number of passes used to compact each lift; 

desiccation cracks or the presence of ponded water; and 

final lift or layer thickness. 
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6.8 Hvdraulic Conductivitv TestinP Evaluations 

As shown in Tables 6-1 and 6-2, hydraulic conductivity (permeability) tests shall 
be conducted on materials proposed for use as the soil component of the compacted clay 
liner and cap as well as the soil materials which shall comprise the LDS, LCS, and 
cover drainage layers. Permeability testing of compacted clay liner and cap materials 
shall be accomplished in accordance with ASTM 5084 at a confining stress of 5 psi. 
Permeability testing of the LDS, LCS, and cover drainage layers shall be performed in 
accordance with ASTM D 2434. Laboratory remolded samples shall be used for 
conformance evaluation of the clay liner and cap materials prior to construction. The 
CQC Consultant shall be responsible for documenting pertinent. sampling information 
including the date the sample was obtained, sample identification number, and location. 

6.9 Performance Testing 

During construction, the CQC Consultant shall observe and test the soil 
components of the OSDF liner and cover systems to ensure they are installed in 
accordance with the requirements of the Construction Drawings and Technical 
Specifications. The CQC Consultant shall also evaluate the procedures, methods, and 
equipment used by the Subcontractor to install the various soil components. 

6.9.1 Test Methods 

All performance testing shall be conducted in accordance with the Technical 
Specifications or as directed by the Construction Manager. The CQC field testing 
methods, used to evaluate the suitability of soils during their installation, shall be 
performed by the CQC Consultant in accordance with current ASTM test procedures 
indicated in Tables 6-3 and 6-4. Test results shall be documented and reported to the 
Construction Manager. 
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6.9.2 Test Frequency 

Performance testing shall be conducted during the course of the work. The 
minimum construction performance testing frequencies are presented in Tables 6-3, and 
6-4. The frequency may be increased at the discretion of the Construction Manager or 
if variability of the materials is observed by the CQC Consultant. Sampling locations 
shall be selected by the CQC Consultant. If necessary, the location of routine in-place 
density tests shall be determined using a non-biased sampling approach. 

A special testing frequency shall be used at the discretion of the Construction 
Manager when visual observations of construction performance indicate a potential 
problem. Additional testing for suspected areas shall be considered when: 

rollers slip during rolling operation; 

lift thickness is greater than specified; 

earthfill is at improper and/or variable moisture content; 

it is suspected that less than the specified number of roller passes are made; 

dirt-clogged rollers are used to compact the material; 

rollers may not have used optimum ballast; 

fill materials differ substantially from those specified; 

the degree of compaction is doubtful; and 

as directed by the Construction Manager 

, 

i 

During construction, the frequency of testing may also be increased in the 
following situations: 
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0 

0 

0 

0 

0 

6.10 

adverse weather conditions; 

breakdown of equipment; 

at the start and finish of grading; 

material fails to meet specifications; and 

the work area is reduced. 

Clav Liner and Cap Perforations 

Perforations that must be filled shall include, but not be limited to, the following: 

in-place density test probe locations; 

sand cone or drive test locations; 

survey stake locations; and 

test pit locations. 

Perforations in the compacted clay liner and cap resulting from field tests or other 
construction activities, as described above, shall be filled in accordance with the 
requirements of Section 02225 of the Technical Specifications and this CQA Plan. 
Additional density and moisture testing of these areas, if required, shall be conducted 
at the discretion of the Construction Manager. 

GE3900-16.4/F9650002 .CDG 6-9 



FEMP OSDF-CQAP 
20 100-PL-006 

REV G, October 1996 

6.11 Field EauiDment Decontamination 

The CQC Consultant shall perform decontamination of field equipment .used in the 
sampling and testing of soils known or suspected of containing low-level radioactive 
wastes in accordance with the procedures outlined in ASTM D 5608. The practice of 
decontamination is applicable to most conventional sampling or field testing equipment 
constructed of metallic and hard, smooth synthetic materials. Materials with rough or 
porous surfaces, or having a sorption rate, should not be used due to the difficulties 
with decontaminations. 

6.12 Deficiencies 

If a defect is discovered in the soils construction, the CQC Consultant shall 
immediately determine the extent and nature of the defect.. If the defect is indicated by 
an unsatisfactory test result, the CQC Consultant shall determine the extent of the 
deficient area by additional tests, observations, a review of records, or other means that 
the CQC Consultant deems appropriate. If the defect is related to adverse site 
conditions, such as overly wet soils or surface desiccation, the CQC Consultant shall 
define the limits and nature of the defect. 

6.12.1 Notification 

As soon as possible, after determining the extent and nature of substandard 
materials, noncompliant construction practice, or other such deficiency in materials or 
workmanship which cannot be immediately resolved on-the-spot, the CQC Consultant 
shall notify the Construction Manager and Subcontractor and schedule appropriate 
retests when the work deficiency is to be corrected. 
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6.12.2 Repairs and Retesting 

The CQC Consultant shall verify that the Subcontractor has corrected all noted 
deficiencies to the satisfaction of the Construction Manager. If a specified criterion 
cannot be met, or unusual weather conditions hinder work, the Subcontractor shall 
submit suggested solutions or alternatives to the Construction Manager for review. 

At locations where the field testing indicates in-situ conditions which do not 
comply with the requirements of the Technical Specifications, the failing area shall be 
reworked to the satisfaction of the Construction Manager. Alternatively, at the 
Construction Manager’s option, undisturbed samples of in-place material shall be 
obtained for hydraulic conductivity or other appropriate testing. All retests performed 
by the CQC Consultant must verify that the deficiency has been corrected before any 
additional work is performed by the Subcontractor in the area of the deficiency. 

6.13 Documentation 

The documentation of soils CQC testing activities is an important factor in 
assuring the successful construction, performance, and approval of the OSDF soil liner 
and closure system components. The CQC monitoring observations, sample location 
descriptions, field test results, and on-site laboratory test results shall be documented 
by the CQC Consultant on forms similar to the examples included in Appendix A. 
Reports and forms shall be submitted to the Construction Manager on a daily and/or 
weekly basis as requested. 
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7. GEOMEMBRANE LINER AND COVER 

7.1 Introduction 

The CQC Consultant shall perform conformance testing and shall monitor the 
installation of geomembranes as required by Section 02770 of the Technical 
Specifications and this CQA Plan. The testing used to evaluate the conformance of the 
geomembrane with the requirements of the Technical Specifications shall be carried out 
by the CQC Consultant in accordance with the current versions of the ASTM or other 
applicable test procedure indicated in Tables 7-1 and 7-2. 

7.2 Related Construction Drawinps and Technical SDecifications 

The Subcontractor shall comply with Section 02770 of the Technical 
Specifications. This specification shall be referenced for the various physical 
properties, manufacturing quality control, and installation requirements of the 
geomembrane materials. 

7.3 Manufacturinp Plant Visit 

The Construction Manager, or authorized representative, shall visit the plant of the 
Geomembrane Manufacturer for the purpose of verifying manufacturing quality control 
procedures are in conformance with Section 02770 of the Technical Specifications. If 
possible, such a visit shall be performed prior to or during the manufacturing of the 
geomembrane rolls for the OSDF project. The Construction Manager shall review the 
manufacturing process, quality control procedures, laboratory facilities, and testing 
procedures. 
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During the project specific plant visit, the Construction Manager shall: 

verify that properties guaranteed by the Geosynthetics Manufacturer meet all 
specifications; 

verify that the measurements of properties by the Geosynthetics Manufacturer 
are properly documented and test methods used are acceptable; 

spot inspect the rolls and verify that they are free of holes, blisters, or any 
sign of contamination by foreign matter; 

review packaging and transportation procedures to verify that these 
procedures are not damaging the geomembrane; 

verify that all rolls are properly labeled; and 

verify that extrusion rods and/or beads manufactured for the field seaming of 0 
the geomembrane are derived from the same base resin type as the 
geomembrane . 

Upon completion of the manufacturing plant visit, a report describing the findings 
and observations shall be completed by the Construction Manager. 

I 

7.4 Tranmortation, Handling and Storage 

The CQC Consultant shall monitor the transportation, handling, and storage of the 
The Construction Manager shall designate a geomembrane 

It will be the responsibility of the Subcontractor to protect the 
geomembrane on-site. 
storage location. 
geomembrane stored on site from theft, vandalism, and damage. 

Upon delivery at the site, the Subcontractor, Geosynthetics Installer, and CQC 
Consultant shall conduct an inspection of the rolls for defects and damage. This 
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inspection shall be conducted without unrolling the materials unless defects or damages 
are found or suspected. The CQC Consultant shall indicate to the Construction 
Manager: 

rolls, or portions thereof, which should be rejected and removed from the site 
because they have severe or nonrepairable flaws which may compromise 
geomembrane quality; and 

rolls which include minor or repairable flaws which do not compromise 
geomembrane quality. 

The CQC Consultant shall also monitor that equipment used to handle the 
any risk of damage to the geomembrane on-site is adequate and does not pose 

geomembrane when used properly. 

7.5 Conformance Testing 

7.5.1 Sampling Procedures 

Upon delivery of the geomembrane rolls to the OSDF, the CQC Consultant shall 
ensure that representative geomembrane conformance samples are obtained at the 
specified frequency and forwarded to the Geosynthetics CQC Laboratory for testing. 
Geomembrane conformance samples shall be taken across the entire width of the roll 
and shall not include the first 3 ft of material. Unless otherwise directed by the 
Construction Manager, samples shall be 3 ft long by the roll width. The required 
minimum geomembrane conformance sampling frequencies are provided in Table 7-1. 
The CQC Consultant shall mark the machine direction on the samples with an arrow 
and affix a label, tag, or otherwise mark each sample with the following information: 

date sampled; 

project number; 
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lotibatch number and roll number; 

conformance sample number; and 

CQC personnel identification. 

7.5.2 Testing Procedures 

Conformance testing of the geomemurane mater de ivered to the site w 11 be 
conducted to ensure compliance with both the Technical Specifications and the 
manufacturer’s list of minimum average roll values. As a minimum, the geomembrane 
conformance test procedures listed in Table 7-1 shall be performed by the Geosynthetics 
CQC laboratory. 

7.5.3 Test Results 

All conformance test results shall be reviewed, accepted, and reported by the CQC 
Consultant before deployment of the geomembrane. Any non-conformance of the 
material’s physical properties with the requirements of the Technical Specifications shall 
be reported to the Construction Manager. In all cases, the test results shall meet, or 
exceed, the property values listed in Appendix B. 

7.5.4 Conformance Test Failure 

In the case of failing test results, the Subcontractor may request that another 
sample from the failing roll be retested by the Geosynthetics CQC laboratory with the 
manufacturer’s technical representative present during the test procedure. If the retest 
fails or if the option to retest is not exercised, then two isolation conformance samples 
shall be obtained by the CQC Consultant. These isolation samples shall be taken from 
rolls, which have been determined by correlation with the manufacturer’s roll number, 
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to have been manufactured prior to and after the failing roll. This method for choosing 
isolation rolls for testing should continue until passing tests are achieved. All rolls 
which fail numerically between the passing roll numbers shall be rejected by the 
Construction Manager. The CQC Consultant will verify that the Subcontractor has 
replaced all rejected rolls. The CQC Consultant shall document all actions taken in 
conjunction with geomembrane conformance failures. 

7.6 Anchorage Trench 

The CQC Consultant shall verify and document that the anchor trench has been 
constructed according to Construction Drawings. The amount of anchor trench open 
at any time shall be limited to one day of geomembrane installation capacity. The 
anchor trench shall be constructed with proper drainage to prevent ponding. 

Geosynthetic materials in the anchor trench shall be temporarily anchored with 
sand bags or other suitable methods approved by the Construction Manager. The 
anchor trench shall be backfilled with suitable material as indicated in the Construction 
Drawings and Technical Specifications. In-place moisture/density by nuclear methods 
testing of the compacted anchor trench backfill shall be performed at the frequencies 
given in Table 6-3. 

The anchor trench shall be constructed with a slightly rounded inside corner where 
the geosynthetics enter the trench. No loose soil shall be allowed to underlie the 
geosynthetics in the anchor trench. The CQC Consultant shall verify that all temporary 
ballast (i.e., sandbags) and deleterious materials are removed from the anchor trench 
prior to backfilling. Backfilling of the anchor trench shall be performed when the 
geomembrane is in its most contracted state to prevent stress inducement and using 
extreme care to prevent any damage to the geosynthetic materials. 
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7.7 Geomembrane Placement 

7.7.1 Field Panel Identification 

A field panel is the unit area of geomembrane which is to be seamed in the field, 
i.e., a field panel is a roll or a portion of roll cut in the field. 

The CQC Consultant shall assure that each field panel is given an "identification 
code" (number or letter-number) consistent with the layout plan. This identification 
code shall be agreed upon by the Construction Manager, Geosynthetics Installer, and 
CQC Consultant. This field panel identification code shall be as simple and logical as 
possible. The Geosynthetic Manufacturer's roll numbers shall be traceable to the field 
panel identification code. 

The CQC Consultant shall document the correspondence between roll numbers, 
factory panels, and field panel identification codes. The field panel identification code 
shall be used for all quality assurance/quality control records. 

7.7.2 Field Panel Placement 

The CQC Consultant shall monitor that field panels are installed at the location 
indicated in the Geosynthetics Installer's layout plan, as approved or modified. The 
CQC Consultant shall record the field panel identification code, manufacturers roll 
number, location, date of installation, and dimensions of each field panel. 

Geomembrane placement shall not proceed at an ambient temperature below 40°F 
or above 104°F unless authorized in writing by the Construction Manager. 
Geomembrane placement shall not proceed during any precipitation, in the presence of 
excessive moisture (e.g., fog, dew), in an area of ponded water, or in the presence of 
excessive winds. The CQC Consultant shall monitor that the above conditions are 
fulfilled and that the supporting soil has not been damaged by adverse weather 
conditions. 
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The CQC Consultant shall monitor geomembrane deployment for the following: 

any equipment used does not damage the geomembrane by. handling, 
trafficking, excessive heat, leakage of hydrocarbons or other means; 

the prepared surface underlying the geomembrane has not deteriorated since 
previous acceptance, and is still acceptable immediately prior to 
geomembrane placement; 

any geosynthetic elements immediately underlying the geomembrane are clean 
and free of foreign objects or debris; 

all personnel working on the geomembrane do not smoke, wear damaging 
shoes, or engage in other activities which could damage the geomembrane; 

the method used to unroll the panels does not cause scratches or crimps in the 
geomembrane and does not damage the supporting soil; 

the method used to place the panels minimizes 'wrinkles (especially 
differential wrinkles between adjacent panels); 

adequate temporary loading and/or anchoring (e. g . , sand bags, tires), not 
likely to damage the geomembrane, has been placed to prevent uplift by 
wind (in case of high winds, continuous loading, e.g., by adjacent sand 
bags, is recommended along edges of panels to minimize risk of wind flow 
under the panels); and 

direct contact with the geomembrane is minimized; Le., the geomembrane is 
protected by geotextiles, extra geomembrane, or other suitable materials, in 
areas where excessive traffic may be expected. 

The CQC Consultant shall observe the geomembrane panels, after placement and 
prior to seaming, for damage. The CQC Site Manager shall advise the Construction 
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Manager which panels, or portions of panels, should be rejected, repaired, or accepted. 
Damaged panels or portions of damaged panels which have been rejected shall be 
marked and their removal from the work area recorded by the CQC Consultant. 
Repairs shall be made according to procedures described in this Section. 

7.8 Field Panel Seaming 

7.8.1 Panel Layout 

The CQC Consultant shall review the panel layout drawing previously submitted 
to the Construction Manager by the Geosynthetics Installer and verify that it is 
consistent with accepted state of practice. In general, seams should be oriented parallel 
to the line of maximum slope, i.e., oriented along, not across, the slope. In comers 
and odd-shaped geometric locations, the number of seams should be minimized. No 
horizontal seam should be less than 10 ft from the toe of the slope, or areas of potential 
stress concentrations, unless otherwise authorized by the Construction Manager. A 
seam numbering system compatible with the field panel identification numbering system 
shall be agreed upon prior to any seaming. 

7.8.2 Seaming Equipment and Products 

Approved processes for field seaming are extrusion welding and fusion welding. 
Proposed alternate processes shall be documented and submitted to the Construction 
Manager for approval. Only equipment which have been specifically recommended by 
the Manufacturer by make and model shall be used. All seaming equipment shall be 
permanently marked with an identification number. 
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7.8.2.1 Filet Extrusion Process 

The filet extrusion-welding apparatus shall be equipped with gauges giving the 
temperature in the apparatus and at the nozzle. The CQC Consultant shall verify that 
the extrudate is comprised of the same resin as the geomembrane sheeting. The CQC 
Consultant shall monitor temperatures, extrudate temperatures, ambient temperatures, 
and geomembrane surface temperatures at appropriate intervals. 

The CQC Consultant shall also monitor that: 

the number of spare operable seaming apparatus agreed by the Construction 
Manager are maintained on site; 

equipment used for seaming is not likely to damage the geomembrane; 

the extruder is purged prior to beginning a seam until all heat-degraded 
extrudate has been removed from the barrel; 

the electric generator is placed on a smooth base such that no damage occurs 
to the geomembrane; and 

a smooth insulating plate or fabric is placed beneath the hot welding 
apparatus after usage. 

7.8.2.2 Fusion Process 

The fusion-welding apparatus must be automated, self-propelled devices. The 
fusion-welding apparatus shall be equipped with gauges giving the applicable 
temperatures and welding speed. The CQC Consultant shall monitor ambient 
temperatures, and apparatus temperatures. 
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The CQC Consultant shall also monitor that: 

the number of spare operable seaming apparatus agreed by the Construction 
Manager are maintained on site; 

equipment used for seaming will not damage the geomembrane; 

the electric generator is placed on a smooth base such that no damage occurs 
to the geomembrane; 

for cross seams, the edge of the cross seam is ground to a smooth incline (top 
and bottom) prior to welding; 

a smooth insulating plate or fabric is placed beneath the hot welding 
apparatus after usage; and 

a movable protective layer is used as necessary directly below each overlap 
of geomembrane that is to be seamed to prevent build-up of moisture between 
the sheets. 

7.8.3 Seam Preparation 

The CQC Consultant shall monitor that: 

prior to seaming, the seam area is clean and free of moisture, dust, dirt, 
debris of any kind, and foreign material; 

seams are overlapped a minimum of 4 inches; 

if seam overlap grinding is required, the process is completed according to 
the Geomembrane Manufacturer’s instructions or Section 02770 of the 
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Technical Specifications, whichever is the more stringent, prior to the 
seaming operation, and in a way that does not damage the geomembrane; 

the grind depth shall not exceed 10 percent of the geomembrane thickness; 

grinding marks shall not appear beyond the extrudate after it is placed; and 

seams are aligned with the fewest possible number of wrinkles and 
"fishmouths" . 

7.8.4 Weather Conditions for Seaming 

The normally required weather conditions for seaming are as follows: 

Unless authorized in writing by the Construction Manager, no seaming shall 
be attempted at an ambient temperature below 40°F or above 104°F. 

Between ambient temperatures of 40°F and 50°F, seaming is possible if the 
geomembrane is preheated by either sun or hot air device, and if there is no 
cooling of the geomembrane to below 50°F resulting from wind. 

a .. 
.. 

In all cases, the geomembrane seam areas shall be dry and protected from 
wind. 

The CQC Consultant shall verify that methods used by the Subcontractor for 
seaming at ambient temperatures below 40°F or above 104°F will produce seams which 
are entirely equivalent to seams produced at ambient temperatures between 40°F and 
104°F and protect the overall quality of the geomembrane. The CQC Consultant shall 
monitor that seaming conducted during abnormal weather conditions is performed in 
accordance with the methods approved by the Construction Manager. 
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7.8.5 Overlapping and Temporary Bonding 

The CQC Consultant shall monitor that: 

the panels of geomembrane have a finished overlap of a minimum of 4 in. for 
both extrusion and fusion welding, but in any event sufficient overlap shall 
be provided to allow peel tests to be performed on the seam; 

no solvent or adhesive is used unless the product is approved in writing by 
the Construction Manager (samples shall be submitted to the Construction 
Manager for testing and evaluation); and 

the procedure used to temporarily bond adjacent panels together does not 
damage the geomembrane; in particular, the temperature of hot air at the 
nozzle of any spot welding apparatus is controlled such that the geomembrane 
is not damaged. 

7.8.6 Trial Seams 

The CQC Consultant shall verify that the Geosynthetics Installer performs trial 
seam tests in accordance with Section 02770 of the Technical Specifications. The CQC 
Consultant shall observe and document the Geosynthetic Installers trial seam testing 
procedures. The trial seam samples shall be assigned an identification number and 
marked accordingly by the CQC Consultant. Each sample shall be marked with the 
date, time, machine temperature@) and setting@), number of seaming unit, and name 
of seaming technician. 
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7.8.7 General Seaming Procedures 

No geomembrane seaming shall be performed unless the CQC Consultant is on- 
site. The CQC Consultant shall monitor the general seaming procedure used by the 
Geosynthetics Installer as follows: 

For fusion welding, a movable protective layer of plastic may be required to 
be placed directly below each overlap of geomembrane that is to be seamed. 
This is to prevent any moisture build-up between the sheets to be welded. 

If required, a f m  substrate shall be provided by using a flat board, a 
conveyor belt, or similar hard surface directly under the seam overlap to 
achieve proper support. 

Fishmouths or wrinkles at the seam overlaps shall be cut along the ridge of 
the wrinkle in order to achieve a flat overlap. The cut fishmouths or 
wrinkles shall be seamed and any portion where the overlap is inadequate 
shall then be patched with an oval or round patch of the same geomembrane 
extending a minimum of 6 in. beyond the cut in all directions. 

If seaming operations are carried out at night, adequate illumination shall be 
provided by the Subcontractor to the satisfaction of the Construction 
Manager. 

Seaming shall extend to the outside edge of panels to be placed in the anchor 
trench. 

7.8.8 Nondestructive Seam Continuity Testing 

The CQC Consultant shall monitor that the Geosynthetics Installer shall 
nondestructively test all field seams over their full length using a vacuum test unit or 
air pressure test (for double fusion seams only). Spark testing may be performed if the 
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seam cannot be tested using the vacuum or air pressure test methods. The purpose of 
nondestructive tests is to check the continuity of seams. Continuity testing shall be 
carried out as the seaming work progresses, not at the completion of all field seaming. 
The CQC Consultant shall: 

monitor nondestructive testing; 

document the results of the nondestructive testing; and 

inform the Subcontractor and Construction Manager of any noncompliance. 

Any required seam repairs shall be made in accordance with the Technical 
Specifications. The CQC Consultant shall: 

observe the repair procedures; 

observe the retesting procedures; and 

document the results. 

The seam number, date of observation, dimensions and/or descriptive location of 
the seam length tested, name of person performing the test, and outcome of the test 
shall be recorded by the CQC Consultant. 

7.8.9 Destructive Testing 

Destructive seam testing shall be performed during the geomembrane installation. 
The purpose of this testing is to evaluate seam strength. Destructive seam testing shall 
be done as the seaming work progresses, not at the completion of all field seaming. 
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7.8.9.1 Location and Frequency 

The CQC Consultant shall select all destructive seam test sample locations. 
Sample locations shall be established as follows. 

A minimum frequency of one test location per 500 ft of seam length. This 
minimum frequency is to be determined as an average taken throughout the 
entire facility. 

Test locations shall be determined during seaming at the CQC Consultants 
discretion. Selection of such locations may be prompted by suspicion of 
excess crystallinity, contamination, offset welds, or any other potential cause 
of imperfect welding. 

The Geosynthetics Installer shall not be informed in advance of the locations where 
the seam samples will be taken. 

7.8.9.2 Sampling Procedures 

Destructive seam testing shall be performed as the seaming progresses in order to 
obtain the Geosynthetic CQC Laboratory test results before the geomembrane is 
covered by overlying materials. The CQC Consultant shall: 

observe sample cutting; 

assign a number to each sample, and mark it accordingly; and 

record sample location on layout drawing. 

All holes in the geomembrane resulting from destructive seam test sampling 
shall be immediately repaired in accordance with repair procedures described in 
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/ Section 02770 of the Technical Specifications. The continuity of the new seams in the 
repaired area shall be nondestructively tested according to Section 7.9.8. 

7.8.9.3 Size of Samples 

At a given sampling location, two types of samples (field test samples and 
laboratory test samples) shall be taken. First, a minimum of two field samples or test 
strips should be taken for field testing. Each of these test strips shall be 1 in. wide by 
12 in. long, with the seam centered parallel to the width. The distance between these 
two specimens shall be 42 in. If both specimens pass the field test described in this 
Section, a second full laboratory destructive sample shall be taken for testing by the 
Geosynthetics CQC Laboratory. 

The full destructive sample shall be located between the two field test strips. The 
sample shall be 12 in. wide by 42 in. long with the seam centered lengthwise. The 
sample shall be cut into three parts and distributed as follows: 

one 12 in. by 12 in. portion to the Geosynthetics Installer; 

one 12 in. by 12 in. portion to the Construction Manager for archive storage; 
and 

one 12 in. by 18 in. portion for Geosynthetics CQC Laboratory testing. 

7.8.9.4 Field Testing 

The test strips shall be tested in the field, for peel adhesion, using a gauged 
tensiometer. In addition to meeting the strength requirements outlined in Appendix B, 
all specimens shall exhibit a Film Tear Bond and shall not fail in the weld. If any field 
test sample fails to meet these requirements, the destructive sample has failed. 
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The CQC Consultant shall witness all field tests and mark all samples and portions 
with their number. The CQC Consultant shall also log the date, number of seaming 
unit, seaming technician identification, destructive sampling, and pass or fail 
description. 

7.8.9.5 Geosynthetics CQC Laboratory Testing 

Destructive test samples shall be tested by the Geosynthetics CQC Laboratory. 
Testing shall include "Bonded Seam Strength" and "Peel Adhesion" (ASTM D 4437). 
The minimum acceptable values to be obtained in these tests are presented in 
Appendix B. At least five specimens shall be tested for each test method. Specimens 
shall be selected alternately by test from the samples (i.e., peel, shear, peel, shear.. .). 
Both the inside and outside tracks of the double track fusion seams shall be tested for 
peel adhesion. A passing test shall meet the minimum required values in at least four 
out of five specimens. 

. 

The Geosynthetics CQC Laboratory shall provide test results no more than 24 
hours after they receive the samples. The CQC Site Manager shall review laboratory 
test results as soon as they become available, and make appropriate recommendations 
to the Construction Manager. 

7.8.9.6 Procedures for Destructive Test Failure 

The following procedures shall apply whenever a sample fails a destructive test, 
whether that test was conducted in the field or by the Geosynthetics CQC Laboratory. 
The CQC Consultant will monitor that the Geosynthetics Installer follow one of two 
options: 

The Geosynthetics Installer can reconstruct the seam (e.g., remove the old 
seam and reseam) between any two passed destructive test locations. 
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The Geosynthetics Installer can trace the welding path to an intermediate 
location a minimum of 10 ft from the point of the failed test in each direction 
and take a small sample for an additional field testing in accordance with the 
destructive test procedure at each location. If these additional isolation 
samples pass the field test, then full laboratory samples are taken at both 
locations. If these laboratory samples meet the specified strength criteria, 
then the seam is reconstructed between these locations. If either sample fails, 
then the process is repeated to establish the zone in which the seam should 
be reconstructed. 

All failed seams must be bounded by two locations from which samples passing 
laboratory destructive tests have been taken. In cases exceeding 150 ft of reconstructed 
seam, a sample taken from the zone in which the seam has been reconstructed must 
pass destructive testing. Repairs shall be made in accordance with this Section. The 
CQC Consultant shall document all actions taken in conjunction with destructive test 
failures. 

7.9 Defects and Repairs 

7.9.1 Identification 

All seams and non-seam areas of the geomembrane shall be examined by the CQC 
Consultant for identification of defects, holes, blisters, undispersed raw materials and 
any sign of contamination by foreign matter. Because light reflected by the 
geomembrane helps to detect defects, the surface of the geomembrane shall be clean 
at the time of examination. The Construction Manager shall require the geomembrane 
surface to be broomed or washed by the Subcontractor if the amount of dust or mud 
inhibits examination. 
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7.9.2 Repair Procedures 

Any portion of the geomembrane exhibiting a flaw, or failing a destructive or 
nondestructive test, shall be repaired by the Geosynthetics Installer in accordance with 
Section 02770 of the Technical Specifications. Several procedures exist for the repair 
of these areas. The final decision as to the appropriate repair procedure shall be agreed 
upon between the Subcontractor and Construction Manager. 

In addition, the following conditions shall be monitored by the CQC Consultant: 

surfaces of the geomembrane which are to be repaired shall be abraded no 
more than one hour prior to the repair; 

all surfaces must be clean and dry at the time of the repair; 

all seaming equipment used in repairing procedures must be approved; 

the repair procedures, materials, and techniques shall be approved by the 
Construction Manager in advance of the specific repair; 

patches or caps shall extend at least 6 in. beyond the edge of the defect, and 
all comers of patches shall be rounded with a radius of at least 3 in.; and 

the geomembrane below large caps should be appropriately cut to avoid water 
or gas collection between the two sheets. 

7.9.3 Verification of Repairs 

Each repair shall be numbered and logged. Each repair shall be non-destructively 
tested using approved methods. Repairs which pass the non-destructive test shall be 
taken as an indication of an adequate repair. Large caps may be of sufficient extent to 
require destructive test sampling, at the discretion of the Construction Manager or as 
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- specified in Table 7-2. The CQC Consultant shall observe all non-destructive testing 
of repairs and shall record the number of each repair, date, and test outcome. 

7.10 Liner and Cover System AcceDtance 

The Subcontractor shall retain all responsibility for the geosynthetics until 
acceptance by the Construction Manager. The terms for liner system acceptance are 
described in Section 02770 of the Technical Specifications. 

7.11 Materials in Contact with the Geomembrane 

The procedures outlined in this section are intended to assure that the installation 
of materials in contact with the geomembrane do not cause damage. Additional quality 
assurance and quality control procedures are necessary to assure that systems built with 
these materials will be constructed in such a way to ensure proper performance. 

7.11.1 Soils 

The CQC Consultant shall monitor that the Subcontractor takes all necessary 
precautions to ensure that the geomembrane is not damaged during its installation or 
during the installation of other components of the liner or cover system or by other 
construction activities. The CQC Consultant shall monitor the following: 

placement of granular drainage materials above the geomembrane which shall 
not proceed at an ambient temperature below 40°F or above 104°F unless 
otherwise approved by the Construction Manager; 

soil placement operations above the geomembrane which shall be made by the 
Subcontractor to minimize wrinkles in the geomembrane; 
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equipment used for placing soil shall not be driven directly on the 
geomembrane ; 

a minimum soil thickness of 1 ft is used between a light track-mounted dozer 
(e.g., having a maximum ground pressure of 5 psi) and the geomembrane; 

a minimum thickness of 3 ft of soil is used between rubber-tired vehicles and 
the geomembrane; and 

soil thickness shall be greater than 3 ft in heavily trafficked areas such as 
access ramps. 

7.11.2 Appurtenances 

The CQC Consultant shall monitor that: 

installation of the geomembrane in appurtenant areas, and connection of 
geomembrane to sumps and appurtenances have been made in accordance 
with the Construction Drawings and Technical Specifications; 

extreme care is taken by the Geosynthetics Installer when seaming around 
appurtenances since neither non-destructive nor destructive testing may be 
feasible in these areas; and 

the geomembrane has not been visibly damaged when making connections to 
sumps and appurtenances; 
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TABLE 7-1: 

GEOMEMBRANE CONFORMANCE 
TESTING REQUIREMENTS 

TEST NAME TEST METHOD MINIMUM TESTING FREQUENCY''' 

Specific Gravity 

Thickness 

Tensile Strength 
at Yield 

Tensile Strength 
at Break 

Elongation at Yield 

Elongation at Break 

ASTM D792 Method A 
or ASTM D1505 

1 test per 100,000 ft2 

ASTM D 519 or GRI-GM8 1 test per 100,000 ft2 

ASTM D638 1 test per 100,000 ft2 

ASTM D638 1 test per 100,000 ft2 

ASTM D638 

ASTM D638 

1 test per 100,000 ft2 

1 test per 100,000 ft2 

Carbon Black Content ASTM D1603 1 test per 100,000 ft2 

Carbon Dispersion ASTM D5596 1 test per 100,000 ft2 

Notes: 1. Test shall be performed at a frequency of one per lot or at listed frequency, whichever is greater. A lot 
shall be as defined by ASTM 4354. 
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TABLE 7-2: 

GEOMEMBRANE SEAM 
TESTING REQUIREMENTS 

TEST NAME TEST METHOD MINIMUM TESTING FREQUENCY'4' 

Peel Adhesion ASTM D4437 l"," 1 test every 500 ft 
of seam length 

Bonded Seam Strength ASTM D4437'2.3' 1 test every 500 ft 
of seam length 

Vacuum Testing 100 percent of extrusion 
welded seams 

Air Pressure Testing 100 percent of fusion 
welded seams 

Notes: 

1. For peel adhesion, seam separation shall not extend more than 10 percent into the seam interface. Testing shall be 
discontinued when the sample has visually yielded. 

2. For shear tests, the sheet shall yield before failure of the seam. 

3. For either test, sample failure shall be a Film Tear Bond (FTB) as outlined in NSF 54, Appendix A. 

4. Testing shall be performed at a frequency of one per lot or at listed frequency, whichever is greater. 
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8. GEOSYNTHETIC CLAY LINER 

8.1 Introduction 

The CQC Consultant shall perform conformance testing and shall monitor the 
installation of the geosynthetic clay liner (GCL) and geosynthetic clay cap (GCC) as 
required by Section 02772 of the Technical Specifications and this CQA Plan. The 
testing used to evaluate the conformance of the GCL and GCC with the requirements 
of the Technical Specifications shall be performed by the CQC Consultant in 
accordance with the current versions of the ASTM or other applicable test procedure 
indicated in Table 8-1. 

8.2 Related Construction DrawinFs and Technical Specifications 

The Subcontractor shall comply with Section 02772 of the Technical 
Specifications. This specification shall be referenced for the various physical 
properties, manufacturing quality control, and installation requirements of the GCL and 
GCC materials. 

8.3 Transportation, Handling, and Storape 

The CQC Consultant shall monitor the transportation, handling, and storage of the 
GCL and GCC on-site. Handling of the rolls shall be performed in a competent 
manner such that damage does not occur to the GCL and GCC or its protective 
wrapping. Any protective wrapping that is damaged or stripped off the rolls shall be 
repaired immediately to the satisfaction of the Construction Manager. During 
transportation, handling, and storage the GCL and GCC rolls will be protected from 
ultraviolet light exposure, precipitation or other inundation, mud, dirt, dust, puncture, 
cutting or any other damaging or deleterious conditions. 
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Upon delivery at the site, the Subcontractor, Geosynthetics Installer, and CQC 
Consultant shall conduct an inspection of the rolls for defects and damage. This 
inspection shall be conducted without unrolling the materials unless defects or damages 
are found or suspected. The CQC Consultant shall indicate to the Construction 
Manager: 

rolls, or portions thereof, which should be rejected and removed from the site 
because they have severe flaws; and 

rolls which include minor repairable flaws. 

The CQC Consultant shall also monitor that equipment used to handle the 
any risk of damage to the geosynthetics on-site is adequate and does not pose 

geosynthetics when used properly. 

8.4 Conformance Testing 

8.4.1 Sampling Procedures 

Upon delivery of the rolls of GCL and GCC, the CQC Consultant will assure that 
samples are removed and forwarded to the Geosynthetic CQC Laboratory for testing 
of conformance to both the design specifications and the list of guaranteed properties 
provided by the manufacturer. Unless otherwise directed by the Construction Manager, 
conformance samples will be 3 ft long by the roll width. The CQC Consultant will 
mark the machine direction on the samples with a waterproof maker and tap or 
otherwise secure the cut edges of the sample to eliminate the loss of the granular 
bentonite. The required minimum sampling frequencies are provided in Table 8-1. 
The rolls shall be immediately re-wrapped and replaced in their shipping trailers or in 
the temporary field storage area. The CQC Consultant shall mark the machine 
direction on the samples with an arrow and affix a label, tag, or otherwise mark each 
sample with the following information: 
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8.4.2 

date sampled; 

project number; 

lot/batch number and roll number; 

conformance sample number; and 

CQC personnel identification. 

Testing Procedure 

Conformance testing of the GCL and GCC materials delivered to the site will be 
conducted to ensure compliance with both the Technical Specifications and the 
manufacturer’s list of minimum average roll values. As a minimum, the GCL and 
GCC conformance test procedures listed in Table 8-1 shall be performed by the 
Geosynthetics CQC laboratory. 

8.4.3 Test Results 

The CQC Consultant will examine all results from laboratory conformance testing 
and will report any non-conformance to the Construction Manager. The GCL and GCC 
conformance test result shall meet or exceed the minimum physical property values 
presented in Appendix C. 

8.4.4 Conformance Test Failure 

In the case of failing test results, the Subcontractor may request that another 
sample from the failing roll be retested by the Geosynthetics CQC laboratory with the 
manufacturer’s technical representative present during the test procedure. If the retest 
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fails or if the option to retest is not exercised, then two isolation conformance samples 
shall be obtained by the CQC Consultant. These isolation samples shall be taken from 
rolls, which have been determined by correlation with the manufacturer’s roll number, 
to have been manufactured prior to and after the failing roll. This method for choosing 
isolation rolls for testing should continue until passing tests are achieved. All rolls 
which fail numerically between the passing roll numbers shall be rejected by the 
Construction Manager. The CQC Consultant will verify that the Subcontractor has 
replaced all rejected rolls. The CQC Consultant shall document all actions taken in 
conjunction with GCL and GCC conformance failures. 

8.5 Surface PreDaration 

The GCL and GCC shall not be placed on surfaces which are softened due to high 
water content or cracked due to desiccation. The CQC Consultant and the 
Geosynthetics Installer will jointly verify that the surface on which the GCL and GCC 
will be installed is acceptable. The Subcontractor shall comply with the compacted clay 
liner surface preparation and acceptance requirements identified in Section 02225 of the 
Technical Specifications. Additionally, the surface shall contain no loose stones and 
no ruts greater than 1-in. depth: The CQC Consultant shall notify the Construction 
Manager of any observed change in the supporting soil condition that may require 
repair work and verify that compacted clay liner repair work is completed in 
accordance with the requirements of the Technical Specifications and this CQA Plan. 

8.6 Placement 

The CQC Consultant shall verify that the Geosynthetics Installer has taken all 
necessary precautions to protect the underlying subgrade during GCL and GCC 
deployment operations. The CQC Consultant shall verify that all GCL and GCC are 
handled in such a manner as to ensure they are not damaged in any way, and the 
following conditions are met: 
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on slopes, the GCL and GCC are secured and then rolled down the slope in 
such a manner as to continually keep the GCL and GCC panel in tension; 

in the presence of wind, all GCL and GCC are weighted with sandbags or the 
equivalent; 

GCL and GCC are kept continually under tension to minimize the presence 
of wrinkles; 

GCL and GCC are cut using a utility blade in a manner recommended by the 
Manufacturer; 

during placement, care is taken not to entrap fugitive clay, sand, stones other 
debris under the GCL and GCC; 

the exposed GCL and GCC are protected from damage in heavily trafficked 
areas; 

a visual examination of the GCL and GCC is carried out over the entire 
surface, after installation, to assure that damaged areas, if any, are identified 
and repaired; and 

if a white colored GCL and GCC is used, precautions are taken against 
"snowblindness" of personnel. 

8.7 Overlam 

The CQC Consultant shall monitor and verify the GCL and GCC overlapping 
procedures conform to the requirements of Section 02772 of the Technical 
Specifications. GCL and GCC panels shall be overlapped at a minimum of 6 inches 
along panel sides and a minimum of 12 inches along panel ends. Dry bentonite powder 
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shall be applied, at a minimum rate of one pound per lineal foot, around pipe 
penetrations or other perforations of GCL and GCC which may be required. 

8.8 Repair 

The CQC Consultant shall monitor the repair of any holes or tears in the GCL and 
GCC or the geotextile backing. Repairs shall be made by placing a patch made from 
the same type GCL and GCC over the damaged area. On slopes greater than 5 percent, 
the patch shall overlap the edges of the hole or tear by a minimum of 2 ft in all 
directions. On slopes, 5 percent or flatter, the patch shall overlap the edges of the hole 
or tear by a minimum of 1 ft in all directions. The patch shall be secured to the 
satisfaction of the Construction Manager to avoid shifting during backplacing with soil 
or covering with another geosynthetic. 
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TABLE 8-1: 

GCL CONFORMANCE 
TESTING REQUIREMENTS 

TEST NAME TEST METHOD MINIMUM TESTING FREQUENCY''' 

Direct Shear(2) ASTM D 5321 1 test per 100,000 ft2 

Hydraulic Conductivity GRI GCL-2 1 test per. 100,000 ft2 

a Notes: 

1. Testing shall be performed at a frequency of one per lot or at listed frequency, whichever is greater. A lot is defined 
by ASTM D 4354. 

2. Each sample shall be tested for the following: (i) internal shear strength; (ii) interface shear strength of geosynthetic 
clay liner and the geomembrane liner and the geosynthetic clay cap and the geomembrane cap; and (iii) the interface 
shear strength of the geosynthetic clay liner and compacted clay liner and the geosynthetic clay cap and the compacted 
clay cap. 
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9. GEOTEXTILES 

9.1 Introduction 

The CQC Consultant shall perform conformance testing and shall monitor the 
installation of geotextile filter, cushions, and separators as required by Section 02714 
of the Technical Specifications and this CQA Plan. The testing used to evaluate the 
conformance of the geotextiles with the requirements of the Technical Specifications 
shall be performed by the CQC Consultant in accordance with the current versions of 
the ASTM or other applicable test procedure indicated in Tables 9-1 and 9-2. 

9.2 Related Construction Drawinm and Technical SDecifications 

The Subcontractor shall comply with Section 027 14 of the Technical 
Specifications. This specification shall be referenced for specific details of the 
geotextile material properties, manufacturing quality control, and installation 
requirements of the geotextiles. 

9.3 Transportation, Handling and Storape 

The CQC Consultant shall monitor the transportation, handling, and storage of the 
geotextile on-site. The Construction Manager shall designate a geotextile storage 
location. During transportation, handling, and storage, the geotextile shall be protected 
from ultraviolet light exposure, precipitation or other inundation, mud, dirt, dust, 
puncture, cutting or any other damaging or deleterious conditions. 

Handling of the geotextiles rolls shall be performed in a competent manner such 
that damage does not occur to the geotextile nor to its protective wrapping. Rolls of 
geotextiles shall not be stacked upon one another to the extent that deformation of the 
core occurs or to the point where accessibility can cause damage in handling. 
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Furthermore, geotextile rolls shall be stacked in such a way that access for conformance 
sampling is possible. Protective wrappings shall be removed less than one hour prior 
to unrolling the geotextile. After unrolling, a geotextile shall not be exposed to 
ultraviolet light for more than 10 calendar days, unless otherwise specified by the 
Construction Manager. 

Outdoor storage of rolls shall not exceed the manufacturers recommendations or 
longer than 6 months whichever is less. For storage periods longer than 6 months a 
temporary enclosure shall be placed over the rolls, or they shall be moved to an 
enclosed facility. The location of temporary field storage shall not be in areas where 
water can accumulate. The rolls shall be elevated of the ground to prevent water from 
ponding . 

Upon delivery at the site, the Subcontractor, Geosynthetics Installer, and CQC 
Consultant shall conduct an inspection of the rolls for defects and damage. This 
inspection shall be conducted without unrolling the materials unless defects or damages 
are found or suspected. The CQC Consultant shall indicate to the Construction 
Manager: 

rolls, or portions thereof, which should be rejected and removed from the site 
because they have severe flaws; and 

rolls which include minor repairable flaws. 

The CQC Consultant shall also monitor that equipment used to handle the 
geotextiles on-site is adequate and does not pose any risk of damage to the geotextiles 
when used properly. 
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9.4 Conformance Testing 

9.4.1 Sampling Procedures 

Samples shall be taken across the entire width of the roll and shall not include the 
first 3 feet. Unless otherwise specified, samples shall be 3 feet long by the roll width. 
The required minimum geotextile conformance sampling frequencies are provided in 
Tables 9-1 and 9-2. The CQC Consultant shall mark the machine direction on the 
samples with an arrow and affix a label, tag, or otherwise mark each sample with the 
following information: 

date sampled; 

project number; 

lotlbatch number and roll number; 

conformance sample number; and 

CQC personnel identification. 

The geotextile rolls which are sampled shall be immediately rewrapped in their 
protective coverings to the satisfaction of the Construction Manager. 

9.4.2 Testing Procedure 

Conformance testing of the geotextile materials delivered to the site will be 
conducted to ensure compliance with both the Technical Specifications and the 
manufacturer's list of minimum average roll values. As a minimum, the geotextile 
conformance test procedures listed in Tables 9-1 and 9-2 shall be performed by the 
Geosynthetics CQC laboratory. 
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9.4.3 Test Results 

The CQC Consultant shall review all laboratory conformance test results and 
verify compliance of the test results with the specification shown in Appendix D prior 
to deployment of the geotextiles. Any non-conformance shall be reported to the 
Construction Manager. 

9.4.4 Conformance Test Failure 

In the case of failing test results, the Subcontractor may request that another 
sample from the failing roll be retested by the Geosynthetics CQC laboratory with the 
manufacturer’s technical representative present during the test procedure. If the retest 
fails or if the option to retest is not exercised, then two isolation conformance samples 
shall be obtained by the CQC Consultant. These isolation samples shall be taken from 
rolls, which have been determined by correlation with the manufacturer’s roll number, 
to have been manufactured prior to and after the failing roll. This method for choosing 
isolation rolls for testing should continue until passing tests are achieved. All rolls 
which fail numerically between the passing roll numbers shall be rejected by the 
Construction Manager. The CQC Consultant will verify that the Subcontractor has 
replaced all rejected rolls. The CQC Consultant shall document all actions taken in 
conjunction with geotextile conformance failures. 

9.5 Placement 

The CQC Consultant shall monitor the placement of all geotextiles to assure they 
are not damaged in any way, and the following conditions are met. 

On slopes, the geotextiles shall be securely anchored in the anchor trench and 
then rolled down the slope in such a manner as to continually keep the 
geotextile sheet in tension. 
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In the presence of wind, all geotextiles shall be weighted with sandbags or the 
equivalent. Such sandbags shall be installed during placement and shall 
remain until replaced with earth cover material. 

Trimming of the geotextiles shall be performed using only a upward cutting 
hook blade. Special care must be taken to protect other materials from 
damage which could be caused by the cutting of the geotextiles. 

The CQC Consultant shall monitor that the Geosynthetics Installer is taking 
necessary precautions to prevent damage to underlying layers during 
placement of the geotextile. 

During placement of geotextiles, care shall be taken not to entrap in the 
geotextile stones, excessive dust, or moisture that could damage the 
geomembrane, generate clogging of drains or filters, or hamper subsequent 
seaming. 

A visual examination of the geotextile shall be carried out over the entire 
surface, after installation, to ensure that no potentially harmful foreign 
objects, (e.g., stones, sharp objects, small tools, sandbags, etc.) are present. 

9.6 Seams and Overlam 

All geotextiles shall be continuously sewn (i.e., spot sewing is not allowed). 
Geotextiles shall be overlapped 6 in. prior to seaming. No horizontal seams shall be 
allowed on side slopes that are steeper than 10 horizontal to 1 vertical (Le. seams shall 
be along, not across, the slope), except as part of a patch. 

Any sewing shall be done using polymeric thread with chemical and ultraviolet 
resistance properties equal to or exceeding those of the geotextile. The seams shall be 
sewn using a single row type "401 I' two-thread chainstich. The CQC Consultant shall 
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monitor the geotextile seaming procedures to verify that seams and overlaps are in 
accordance with Section 027 14 of the Technical Specifications. 

9.7 Repair 

The CQC Consultant shall monitor that any holes or tears in the geotextile are 
repaired as follows: 

On slopes: A patch made from the same geotextile is double seamed into 
place (with each seam 1/4 in. to 3/4 in. apart and no closer 
than 1 in. from any edge) with a minimum 12-in. overlap. 
Should any tear exceed 50 percent of the width of the roll, that 
roll shall be removed from the slope and replaced. 

Non-slopes: A patch made from the same geotextile is sewn in place with 
a minimum of 12 in. overlap in all directions away from the 
repair area. 

Care shall be taken to remove any soil or other material which may have 
penetrated the tom geotextile. The CQC Consultant shall observe all repairs and assure 
that any non-compliance with the above requirements is corrected. 

9.8 Placement of Soil Materials 

The CQC Consultant shall monitor the Subcontractor’s placement of all soil 
materials located on top of a geotextile, to verify: 

that no damage occurs to the geotextile; 

that no shifting of the geotextile from its intended position occurs and 
underlying materials are not exposed or damaged; and 
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that excess tensile stress does not occur in the geotextile. 

Soil backfilling or covering of the geotextile with another geosynthetic shall be 
completed within 10 days or as otherwise directed by the Construction Manager. On 
side slopes soil backfill shall be placed over the geotextile from the bottom of theslope 
upward. 
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TABLE 9-1: 

GEOTEXTILE FILTER CONFORMANCE 
TESTING REQUIREMENTS 

TEST NAME TEST METHOD MINIMUM TESTING FREQUENCY1'4) 

Mass per Unit Area 

Grab Strength 

Trapezoidal Tear 
Strength 

Puncture Resistance 

Burst Strength 

Apparent Opening Size 

Permittivity 

Notes: 

ASTM D5261 

ASTM D4632") 

ASTM D4533(*) 

1 test per 100,000 ft2 

1 test per 100,000 ft2 

1 test per 100,000 ft2 

ASTM D4833") 

ASTM D3786 

ASTM D4751 

ASTM D4491 

1 test per 100,000 ft2 

1 test per 100,000 ft2 

1 test per 100,000 ft2 

1 test per 1OO,OOO ft2 

1. 

2. 
3. 

4. 

Minimum of values measured in machine and cross machine directions with 1 inch clamp on Constant Rate of 
Extension (CRE) machine. 
Minimum value measured in machine and cross machine direction. 
Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with 0.31-inch diameter 
solid steel cylinder with a flat tip centered within the ring clamp. 
Testing shall be performed at a frequency of one per lot or at listed frequency, whichever is greater. A lot is defined 
by ASTM 4354. 
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TABLE 9-2: 

GEOTEXTILE CUSHIONS AND SEPARATOR CONFORMANCE 
TESTING REQUIREMENTS 

TEST NAME TEST METHOD MINIMUM TESTING FREQUENCY'') 

Mass per Unit Area ASTM D5261 1 test per 100,000 ft2 

Grab Strength ASTM D4632") 1 test per 100,000 ft2 

Trapezoidal Tear ASTM D4533(2) 1 test per 100,000 ft2 
Strength a 
Puncture Resistance ASTM D4833(3) 1 test per 100,000 ft2 

Burst Strength ASTM D3786 1 test per 100,000 ft2 

NOTES: 

1. 

2. 
3. 

4. 

Minimum of values measured in machine and cross machine directions with 1 inch clamp on Constant Rate of Extension (CFE) 
machine. 
Minimum value measured in machine and cross machine direction. 
Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with 0.31-inch diameter solid steel 
cylinder with a flat tip centered within the ring clamp. 
Testing shall be performed at a frequency of one per lot or at listed frequency, whichever is greater. A lot is defined by ASTM 
4354. 
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10. HDPE MANHOLES, PIPES, FITTINGS AND VALVES 

._ 
10.1 Introduction 

The CQC Consultant shall monitor the installation of ancillary materials such as 
manholes, pipes, fittings, and valves for leachate collection and transmission as required 
by Section 02605 of the Technical Specifications and this CQA Plan. 

10.2 Butt-Fusion Welding Process 

The CQC Consultant shall monitor the assembling of lengths of HDPE pipe into 
suitable installation lengths by the butt-fusion process. Butt-fusion means the butt- 
joining of the pipe by softening the aligned faces of the pipe ends in a suitable 
apparatus and pressing them together under controlled pressure. Butt-fusion welding 
of the HDPE pipes and fittings shall be performed by the Subcontractor in accordance 
with the pipe manufacturer’s recommendations as to equipment and technique. 

10.3 TransDortation. Handlinp and Storape 

The pipe is to be placed on wooden pallets and bundled together with plastic straps 
for bulk handling and shipment. The packing shall be such that either fork lifts or 
cranes equipped with slings can be used for safety handling. The pipe shall be 
segregated by wall thickness and diameter. 

The CQC Consultant shall monitor the offloading of the palletized pipe to assure 
that handling of the pallets is done in a competent manner and that the pallets are not 
placed in areas where water can accumulate. The pallets shall not be stacked more then 
three high or in such a manner that could cause damage to the pipe. Furthermore, the 
pipe shall be stacked in such a manner that access for conformance sampling is 
possible. Outdoor storage should be no longer than 12 months. For outdoor storage 
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periods longer than 12 months a temporary covering shall be placed over the pipes, or 
they shall be moved to within an enclosed facility. 

10.4 Installation 

Care will be taken during installation of the HDPE manholes and pipe such that 
they will not be cut, kinked, or otherwise damaged. Ropes, fabric, or rubber-protected 
slings and straps shall be used by the Subcontractor when installing manholes and pipes. 
The use of chains, cables, or hooks inserted into the pipe ends shall not be approved 
by the Construction Manager. 

The Subcontractor shall install the manholes, pipe fittings, and values in such a 
manner that the materials are not damaged. Slings for handling the pipeline shall not 
be positioned at butt-fused joints. Sections of the pipes with deep cuts and/or gouges 
shall be removed and the ends of the pipeline rejoined. Care shall be exercised when 
lowering pipe into the trench to prevent damage or twisting of the pipe. 
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11. MECHANICAL AND ELECTRICAL 

11.1 Introduction 

The CQC Consultant shall monitor the materials used in and installation of all 
mechanical and electrical systems to assure compliance with Division 15 and Division 
16 of the Technical Specifications. The mechanical and electrical systems include, but 
are not limited to, the following: 

0 

0 

11.2 

permanent lift station electrically actuated isolation valve, lift station control 
panel, associated instrumentation, alarm light and siren, and all orher work; 

leak detection manholes control panels and associated instrumentation, alarm 
lights, and all other work; 

leachate collection manholes manual valves and all other work; 

decontamination facility pumps, and electrical and potable water service; 

overhead power distribution system, power wiring, including power circuit 
connections for pump motors, and equipment mounting boards; and 

temporary support facilities electric, water, and sanitary sewer services. 

Related Construction Drawings and Technical SDecifications 

The mechanical work performed by the Subcontractor shall comply with Division 
15 of the Technical Specifications. These specifications shall be referenced for specific 
details of the mechanical equipment requirements and installation. The electrical work 
performed by the Subcontractor shall comply with Construction Drawings and Technical 
Specifications. These specifications shall be referenced for specific details of the 
electrical requirements and installation. 
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11.3 Codes, Rules, Inspections, and Workmanshb 

The CQC Consultant shall monitor the work of the Subcontractor in the installation 
of all mechanical and electrical appurtenances in accordance with national codes and 
other regulations or authorities having jurisdiction over the work. The CQC Consultant 
shall observe and document construction acceptance testing procedures performed by 
the Subcontractor. The CQC Consultant shall also observe and document operational 
all construction acceptance testing procedures performed by the Subcontractor. 

11.4 Record Drawings 

The CQC Consultant shall monitor the maintenance by the Subcontractor of a set 
of prints on which the actual installation of all mechanical and electrical work shall be 
accurately shown, indicating any variation from Construction Drawings. Changes in 
layout or circuitry shall be clearly and completely indicated as the work progresses. 
These progress prints shall be inspected by the Resident Engineer and Construction 
Manager and used to determine the progress of mechanical and electrical work. 

At the completion each phase of the work, the CQC Consultant shall obtain from 
the Subcontractor a set of record drawings of the work to include marked-up prints 
showing the dimensioned location of all underground systems. 
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12. CONCRETE 

12.1 Introduction 

This CQC Consultant shall monitor the construction and perform conformance 
testing of all concrete materials and finished products to assure compliance with 
Construction Drawings and Technical Specifications. 

12.2 InsDections 

The CQC Consultant shall monitor concrete workmanship to assure that the 
Subcontractor does not place concrete until foundations, forms, reinforcing steel, pipes, 
conduits, sleeves, anchors, hangers, inserts, and other work required to be built into 
concrete has been inspected and approved by the Construction Manager. The 
Subcontractor is required to notify the Construction Manager and CQC Consultant at 
least 24 hours in advance of concrete placement activities and scheduling the inspections 
activities described above. 

12.3 Field Oualitv Control Testing 

Concrete conformance testing shall be the responsibility of the CQC Consultant. 
The concrete test program shall meet the following requirements. 

Concrete samples will be obtained by the CQC Consultant at a frequency of 
one set of standard cylindrical test specimens for the first 5 cubic yards and 
every 25 cubic yards of concrete or any portion of thereafter for each 
structure. For each work shift, when concrete is delivered, at least one set 
of specimens will be made. A set of test specimens will consist of at least 
three standard cylinders. Each set of test specimens will be tested for 2-day, 
7-day , and 28-day compressive strength. 
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Compressive strengths shall be determined from the standard test specimens 
taken according to ASTM C 31 and ASTM C 172, and cured and tested in 
accordance with ASTM C 39. Core drilling, if required, and testing will be 
in accordance with ASTM C 94. 

Slump and air content shall be determined with no less frequency than that 
of casting strength specimen sets. Air content and slump shall be determined 
in accordance with ASTM C 231 and ASTM C 143, respectively. 

The CQC Consultant shall be responsible for reporting all test results to the 
Subcontractor and the Construction Manager. Materials determined by the Construction 
Manager to fail the requirements of the Construction Drawings and Technical 
Specifications shall be rejected. 
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13. ROAD CONSTRUCTION 

13.1 Introduction 

The CQC Consultant shall monitor and test materials used in the construction of 
the various roads and paved surfaces to assure compliance with Construction Drawings 
and T e c h c a l  Specifications. 

13.2 Submade PreDaration 

In-place moisture/density testing by nuclear methods (ASTM D3017 and D2922) 
shall be performed by the CQC Consultant for all compacted fill materials. Fill 
placement and compaction shall be conducted in accordance with Section 02200 of the 
Construction Drawings and Technical Specifications. For road subgrades, nuclear 
moisture/density tests shall be performed at a minimum frequency of 1 test per 500 
lineal ft per lift. The CQC Consultant shall monitor the Subcontractor’s proofrolling 
of cut sections. 

13.3 Geotextile Conformance Testinp and Placement 

Conformance testing of the geotextile separator shall be in accordance with the 
Section 02714 of the Technical Specifications. The CQC Consultant shall monitor the 
Subcontractor’s geotextile installation methods and procedures. The CQC Consultant 
shall monitor the overlapping and sewing of the geotextile seams. All holes in the 
geotextile shall be patched in accordance with Section 02714 of the Technical 
Specifications. The CQC Consultant shall monitor that the minimum overlap between 
adjacent geotextile panels is maintained during placement of overlying materials. 
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13.4 Subbase Layer 
/ 

The CQC Consultant shall monitor the subbase aggregate to ensure it is 
constructed to the thickness, grades, and limits shown on the construction drawings. 
The CQC Consultant shall monitor the test section required in Section 02230 of the 
Technical Specifications. 

13.5 Base Laver 

The CQC Consultant shall monitor the subbase aggregate to ensure it is 
constructed to the thickness, grades, and limits shown on the Construction Drawings. 
The CQC Consultant shall monitor the test section required in Section 02230 of the 
Technical Specifications. 

13.6 Oualitv Control Testing 

Quality control testing of the materials used in construction of the roads and paved 
surfaces shall be the responsibility of the CQC Consultant. The frequency of CQC 
testing for the subbase aggregate and base aggregate materials is as follows: 

particle size analysis (ASTM C136) at a frequency of one test per 5,000 yd3; 
and 

density and moisture (ASTM D 2922 and ASTM D 3017) at a frequency of 
one test per 100 lineal feet per lift. 

Requirements for in-situ density of subbase and base aggregates shall be defined 
during the compaction of a test strip. The test strip for subbase aggregate shall be in 
accordance with the requirements of Item 310.03 of the Ohio DOT Specifications. The 
base aggregate shall be compacted in accordance with the requirements of Item 304.04 
of the Ohio DOT Specifications. 
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13.7 

If a defective area is discovered, the CQC Consultant will evaluate the extent and 
nature of the defect. After this determination the Subcontractor shall correct the 
deficiency to the satisfaction of the Construction Manager. The Subcontractor shall not 
perform additional work in the area until the Construction Manager approves the 
correction of the defect. In the event of damage, the Subcontractor shall immediately 
make repairs and replacements as necessary to the satisfaction of the Construction 
Manager. 
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14. GENERAL SITE WORK 

14.1 Introduction 

The CQC Consultant shall monitor the activities which are to be performed for 
various general site work items including, but not limited to rip rap, erosion and 
sediment control, culverts, chain link fences and gates, and vegetation for compliance 
with Construction Drawings and Technical Specifications. 

14.2 Conformance Testing 

Conformance testing of materials to ensure compliance with the Construction 
Drawings and Technical Specifications shall be performed by the CQC Consultant at 
the discretion of the Construction Manager. If nonconformances or other deficiencies 
are found by the CQC Consultant in the Subcontractors materials or completed work, 
the Subcontractor will be required to repair or replace the deficiency at not cost. Any 
noncompliant items shall be reported to the Construction Manager. 
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~ -- J -- GEOSYNTEC CONSULTANTS ON-SITE DISPOSAL - 
LABORATORY DETERMINATION OF MOISTURE CONTENT OF SOIL - 

f PRO JECT: FERNALD ON-SITE DISPOSAL FACILITY 

- 
OVEN METHOD (ASTM D 2216) 

RECOMMENDED MASS OF MOIST SAMPLE WIGHT -1 I 

100% PASlNG THE NO. 10 (2-mm) SIEVE 
100% PASSING THE NO. 4 (4.75-mm) SEX 
100% PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 
100% PASSING THE NO. 3/4-in. (19-mm) SIEVE 

20 grams 
1 0 0  groms 

500 groms 
2.5 kilograms 

MICROWAVE METHOD (ASTM D 4643) 1 
I RECOMMENDED MASS OF MOIST SAMPLE WEIGHT 

90% PASSING THE NO. 10 (2-mm) SIEVE 
90% PASSING THE NO. 4 (4.75-mm) SIEVE 
90% PASSING THE 3/4-in. (19-mm) SIEVE 

100 TO 200 groms 
200 TO 500 grams 

500 TO 1000 g r a m  

I 
I 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SETTlNG 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

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

WT. OF WATER = B-C . . . . . . . . . . . . . . . . . . . . . . . .  
. OF DRY SOIL = C-A 

%EOSVNIEC COUSJLTNTS = no. 2-0s-u)~ 3(pt NO. -OF- 
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. - doy- month 1996 year 
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APPENDIX B 

TABLE 02770-1 
REQUIRED TEXTURED 

HDPE GEOMEMBRANE PROPERTIES 



FEMP OSDF-SPEC-REV G 
Section 02770: Geomembrane Liner and Cap 

TABLE 02770-1 

REQUIRED HDPE TEXTURED GEOMEMBRANE PROPERTIES 

Properties Qualifiers Units"' Specified Values Test Method 

Physical ProDerties 

Thickness mils 

mils 

N/A 

95 

none 

g/10 min 

lblin 

lblin 

% 

% 

lb 

80 

76 

0.940 

2-3 

Category 1 or 2 

1 .o 

GRI-GM8 

GRI-GM8 

ASTM D 792 Method 
A or ASTM D 1505 

ASTM D 1603 

ASTM D 5596 

ASTM D 1238 
(Condition E) 

average 

minimum 

minimum 

range 

N/A 

maximum 

minimum 

minimum 

minimum 

minimum 

minimum 

Specific Gravity 

Carbon Black Content 

Carbon Black Dispersion 

Melt Flow Index 

Mechanical Properties 

Tensile Properties (each direction) 

1. Force Per Unit Width at Yield 168 ASTM D 638 
(Modified by NSF 54 

Annex A) 

ASTM D 638 
(Modified by NSF 54 

Annex A) 

ASTM D 638 
(Modified by NSF 54 

Annex A) 

ASTM D 638 
(Modified by NSF 54 

Annex A) 

ASTM D 1004 

2. Tensile Strength (force per unit width at 
break) 

300 

3. Elongation at Yield 12 

4. Elongation at Break 200 

Die C Puncture 
Tear Resistance 52 

GE3900- 14.2lF9530039. SPE 0 02770- 16 96.10.09 
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FEMP OSDF-SPEC-REV G 
Section 02770: Geomembrane Liner and Cap 

TABLE 02770-1 (continued) 

Properties Qualifiers Units"' Specified Values Test Method 

Environmental Properties 

Low Temperature Brittleness 

Dimensional Stability (each direction) 

maximum "C -60 ASTM D 746 
Procedure B 

maximum % f2 ASTM D 1204 
change 212°F. 15 min. 

Environmental Stress Crack minimum hrs 500(*' ASTM D 5397 

Notes: 1 .  % = percent 
g = grams 
min = minutes 
lb/in = pounds per inch 
lb = pound 
"C = degrees Celsius 
hrs = hours 
Time-to-failure at a tensile stress of 900 lb/in2 1. 

02770- 17 96.10.09 



FEMP OSDF-SPEC-REV G 
Section 02770: Geomembrane Liner and Cap 

TABLE 02770-2 

REQUIRED HDPE TEXTURED GEOMEMBRANE SEAM PROPERTIES 

Specified Values 

80 mil 60 mil 
Properties Qualifiers Units"' Test Method 

Shear Strength'') 

fusion 

extrusion 

Peel Adhesion 

FTB"' 

fusion 

minimum lb/in 160 120 ASTM D 4437 

minimum lb/in 144 108 ASTM D 4437 

minimum lb/in 104 78 ASTM D 4437 

extrusion minimum lb/in 90 70 ASTM D 4437 

Notes: 1. Also called "Bonded Seam Strength". Value is at material yield point. 
2. 
3. 

FTB = Film Tear Bond. (Maximum 10 percent seam separation) 
lb/in = pounds per inch 

[END OF SECTION] 

GE3900-14.2IF9530039.SPE 
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APPENDIX C 

TABLE 02772-1 
REQUIRED GEOSYNTHETIC CLAY 

LINER PROPERTY VALUES 



FEMP OSDF-SPEC-REV G 
Section 02772: Geosvnthetic Clay Liner 

TABLE 02772-1 

REQUIRED GEOSYNTHETIC CLAY LINER AND CAP PROPERTY VALUES 

PROPERTIES QUALIFIERS 

GCL Prouerties 

Bentonite Content(4) 

Bentonite Moisture 
Content 

(GCL) 
minimum 

maximum 

Bentonite Free Swell minimum 

Hydraulic Conductivity minimum 
(Bentonite only)(') 

Shear Strength (GCL) 

Textured HDPE Geomembrane 

@ Thickness average 
minimum 

Specific Gravity minimum 

Melt Flow Index maximum 

Elongation at Yield minimum 

Elongation at Break minimum 

Strength at Yield minimum 

Strength at Break minimum 

Tear Resistance minimum 

Puncture Resistance minimum 

Carbon Black Content range 

Carbon Black NIA 
Dispersion 

Geotextile 

Polymer Composition minimum 

lb/ft2 01 .o ASTM D 5261 

% 25 ASTM D 4643 

d I 2 g  24 ASTM D 5890 

c d s  5 x 1 0 9  GRI GCL-2 

See values in Part 2 of this Section. 

mils 
mils 

NIA 

g110 min 

% 

% 

lblin 

lblin 

lb 

lb 

40 
36 

0.94 

1 .o 

13 

100 

95 

50 

12 

25 

GRI GM 8 
GRI GM 8 

ASTM D 792 or 
ASTM 1505 

ASTM D 1238 
(Condition E) 

ASTM D 638 

ASTM D 638 

ASTM D 638 

ASTM D 638 

ASTM D 1004 
Die C puncture 

ASTM D 4833 

% 2-3 ASTM D 1603 

none AI or A2 ASTM D 5596 

% 95 polyester or 
polypropylene 

- 
GE3900- 14.2lF9530052. SPE 02772- 1 1 96.10.09 
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FEMP OSDF-SPEC-REV G 
Section 02772: Geosynthetic Clay Liner 

TABLE 02772-1 (continued) 

REQUIRED GEOSYNTHETIC CLAY LINER AND CAP PROPERTY VALUES 

PROPERTIES QUALIFIERS SPECIFIED"' METHOD 
VALUES UNITS'@ 

Woven Ge~textile'~' 

Mass Per Unit Area minimum oz/yd2 3.0 ASTM D 5261 

Grab Strength minimum lb 108 ASTM D 4632'2' 

Tear Strength minimum lb 54 ASTM D 4533'2' 

Puncture Strength minimum lb 54 ASTM D 4833 

Mullen Burst Strength minimum psi 270 ASTM D 3786 

Wide-Width Tensile minimum PPi 35 ASTM D 4595 
Resistance 

Nonwoven Ge~textile'~' 

Mass Per Unit Area minimum oz/yd2 5.4 ASTM D 5261 

Grab Strength minimum lb 135 ASTM D 4632(2' 

Tear Strength minimum lb 54 ASTM D 4533"' 

Puncture Strength minimum lb 72 ASTM D 4833 

Mullen Burst Strength minimum psi 250 ASTM D 3786 

Wide-Width Tensile minimum PPi 35 ASTM D 4595 
Resistance 

Notes: 1 .  All values represent minimum average roll values (Le., any roll in a lot should meet or exceed the 
values in this table). 

2. Minimum value measured in machine and cross machine direction. 
3. Geosynthetic clay liners and caps not having these components and otherwise satisfying Part 2.01 of 

this Section, are exempt from meeting the specified values. 
4. Measured at a moisture content not exceeding 25 percent. 
5. For GCL with geomembrane backing, perforate cut at backing to allow unimpeded and uniform flow 

through the backing. 
6. lb/ft2 = pounds per square foot 

cm/s = centimeter per second 
min = minutes 
g = grams 
% = percent 
oz/yd2 = ounces per square yard 
lb = pound 
psi = pounds per square inch 
ppi = pounds per inch 
rnl/2g = milliliters per two grams 

[END OF SECTION] 

GE3900-14.2iF9530052. SPE 
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APPENDIX D 

TABLES 02714-1 THROUGH 02714-5 
REQUIRED PROPERTY VALUES FOR 

CUSHIONS GEOTEXTILE FILTER 
AND SEPARATOR 



452 
FEMP OSDF-SPEC-REV G 
Section 02714: Geotextiles 

TABLE 02714-1 

REQUIRED PROPERTY VALUES FOR GEOTEXTILE FILTER 

PROPERTIES 
SPECIFIED'" TEST METHOD 

QUALIFIER UNITS VALUES 

DIE 
nonwoven needlepunched 

Polymer composition 

Mass per unit area 

Filter Reauirements 

Apparent opening size (0,) 
Permittivity 

Mechanical Reauirements 

Grab strength e 
Tear strength 

Puncture strength 

Burst strength 

Durability 

Ultraviolet Resistance 

minimum 

minimum 

maximum 

minimum 

minimum 

minimum 

minimum 

minimum 

minimum 

% 

oz/yd2 

mm 

sec-' 

lb 

lb 

lb 

psi 

% 

(-1 
95 polypropylene (-1 
or polyester by 

weight 

7 ASTM D 5261 

0.21 ASTM D 4751 

0.5 ASTM D 4491 

180 ASTM D 4632") 

75 ASTM D 4533(*) 

75 ASTM D 4833(3) 

350 ASTM D 3786 

70 ASTM D 4355 

Notes: 

(1) 

(2) 
(3) 

(4) 
( 5 )  mm = millimeter 

Minimum of values measured in machine and cross machine directions with 1 inch clamp on Constant Rate 
of Extension (CRE) machine. 
Minimum value measured in machine and cross machine direction. 
Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with 0.31-inch 
diameter solid steel cylinder with flat tip centered within the ring clamp. 
All values represent minimum average roll values. 

% = percent 
ozlyd2 
SeC = second 
lb = pound 

= ounce per square yard 

psi = pound per square inch 

GE3900- 14.2lF9530036. SPE 02714-8 96.10.09 
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FEMP OSDF-SPEC-REV G 
Section 02714: Geotextiles 

TABLE 02714-2 

REQUIRED PROPERTY VALUES FOR GEOTEXTILE CUSHION 
IN FINAL COVER SYSTEM 

SPECIFIED'4' TEST METHOD 
PROPERTIES QUALIFIER UNITS VALUES 

DE 
nonwoven needlepunched 

Polymer composition 

(-1 
minimum % 95 polypropylene (-) 

or polyester by 
weight 

Mass per unit area minimum ozlyd2 8 ASTM D 5261 

Mechanical Requirements 

Grab strength minimum lb 200 ASTM D 4632") 

Tear strength 

Puncture strength 

Burst strength 

Durability 

minimum 

minimum 

lb 

lb 

75 

90 

ASTM D 4533(2) 

ASTM D 4833(3) 

350 ASTM D 3786 minimum psi 

Ultraviolet Resistance @I 500 minimum 7% 
hours 

70 ASTM D 4355 

Notes: 

(1) 

(2) 
(3) 

(4) 
(5) mm = millimeter 

Minimum of values measured in machine and cross machine directions with 1 inch clamp on Constant Rate 
of Extension (CRE) machine. 
Minimum value measured in machine and cross machine direction. 
Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with 0.31-inch 
diameter solid steel cylinder with flat tip centered within the ring clamp. 
All values represent minimum average roll values. 

% = percent 
oz/yd2 
sec = second 
lb = pound 
psi 

= ounce per square yard 

= pound pe square inch 

GE3900-14.2IF9530036.SPE 027 14.9 
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FEMP OSDF-SPEC-REV G 
Section 02714: Geotextiles 

TABLE 02714-3 

REQUIRED PROPERTY VALUES FOR GEOTEXTILE CUSHION 
IN LINER SYSTEM 

PROPERTIES 

~ 

SPECIFIED'" TEST METHOD 
QUALIFIER UNITS VALUES 

DE 
nonwoven needlepunched 

Polymer composition minimum % 

Mass per unit area minimum oz/yd2 

Mechanical Reauirements 

Grab strength minimum lb 

Tear strength a Puncture strength 

minimum 

minimum 

lb 

lb 

Burst strength minimum psi 

Durability 

Ultraviolet Resistance minimum %l 

95 polypropylene 
or polyester by 

weight 

10 

225 

90 

120 

450 

70 

ASTM D 5261 

ASTM D 4632") 

ASTM D 4533(*) 

ASTM D 4833'" 

ASTM D 3786 

ASTM D 4355 

Notes: 

(1) 

(2) 
(3) 

(4) 
(5) = millimeter 

Minimum of values measured in machine and cross machine directions with 1 inch clamp on Constant Rate 
of Extension (CRE) machine. 
Minimum value measured in machine and cross machine direction. 
Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with 0.31-inch 
diameter solid steel cylinder with flat tip centered within the ring clamp. 
All values represent minimum average roll values. 

% = percent 
oz/yd2 
sec = second 
lb = pound 
psi 

= ounce per square yard 

= pound pe square inch 

@ GE39O0- 14.2lF953OO36. SPE 02714- 10 96.10.09 
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a FEMP OSDF-SPEC-REV G 
Section 02714: Geotextiles 

TABLE 02714-4 

REQUIRED PROPERTY VALUES FOR SUPPLEMENTAL 
GEOTEXTILE CUSHION IN LINER SYSTEMQ 

PROPERTIES 
SPECIFIED'*) TEST METHOD 

QUALIFIER UNITS VALUES 

I Y E  

nonwoven needlepunched 

Polymer composition 

Mass per unit area 

(-1 
minimum % 95 polypropylene (-1 

or polyester by 
weight 

minimum oz/yd2 16 ASTM D 5261 

Mechanical Requirements 

Grab strength minimum lb 350 ASTM D 4632") 

Tear strength minimum lb 120 ASTM D 4533(*) 

Puncture strength minimum lb 180 ASTM D 4833(3) 

Burst strength minimum psi 700 ASTM D 3786 

Durability 

Ultraviolet Resistance minimum % 70 ASTM D 4355 

Notes: 

(1) 

(2) 
(3) 

(4) 
(5) mm = millimeter 

Minimum of values measured in machine and cross machine directions with 1 inch clamp on Constant Rate 
of Extension (CRE) machine. 
Minimum value measured in machine and cross machine direction. 
Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with 0.31-inch 
diameter solid steel cylinder with flat tip centered within the ring clamp. 
All values represent minimum average roll values. 

% = percent 
ozlyd2 
sec = second 
lb = pound 
psi 

= ounce per square yard 

= pound pe square inch 

GE3900- 14.2/F9530036.SPE 02714-1 1 e 
96.10.09 
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FEMP OSDF-SPEC-REV G 
Section 02714: Geotextiles 

TABLE 02714-5 

REQUIRED PROPERTY VALUES FOR GEOTEXTILE SEPARATOR 

PROPERTIES 
SPECIFIED'" TEST METHOD 

OUALIFIER UNITS VALUES 

DLrE 
nonwoven 

Polymer composition 

Mass per unit area 

Mechanical Recluirements 

Grab strength 

Tear strength 

Puncture strength 

Burst strength 

Durability 

Ultraviolet Resistance 

(-1 
minimum % 95 polypropylene (-) 

or polyester by 
weight 

minimum 6 ASTM D 5261 oz/yd2 

minimum 

minimum 

minimum 

minimum 

minimum 

lb 

lb 

lb 

psi 

% 

180 ASTM D 4632'') 

75 ASTM D 4533(2) 

75 ASTM D 4833"' 

350 ASTM D 3786 

70 ASTM D 4355 

Notes: 

(1) 

(2) 
(3) 

(4) 

(5 )  mm = millimeter 

Minimum of values measured in machine and cross machine directions with 1 inch clamp on Constant Rate 
of Extension (CRE) machine. 
Minimum value measured in machine and cross machine direction. 
Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with 0.31-inch 
diameter solid steel cylinder with flat tip centered within the ring clamp. 
All values represent minimum average roll values (Le., any roll in a lot should meet or exceed the values in 
this table). 

% = percent 
oz/yd2 
sec = second 
lb = pound 
psi 

= ounce per square yard 

= pound pe square inch 

GE3900- 14.2/F9530036. SPE 
a [END OF SECTION] 
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1.0 INTRODUCTION 

1.1 

This Impacted Materials Placement (IMP) Plan describes the impacted materials acceptance, 
placement, compaction, and quality assurance/quality control (QNQC) activities that will be undertaken 
throughout construction, placing and closure of the On-Site Disposal Facility (OSDF) at the Fernald 
Environmental Management Project (FEMP), Fernald, Ohio. 

1.2 

cted to contain impacted materials derived from remediation of the 
operable units at the ese materials will be required to meet OSDF waste acceptance criteria 
(WAC) prior to disposal in the OSDF. The estimated total volume of impacted material destined for OSDF 
dqosal is 2.5 million cubic yards (1.9 million cubic meters) bank/unbulked. Approximately 80 percent 
of this material is impacted soil, with the remainder consisting of building demolition debris, flyash, lime 
sludge, municipal solid waste, and small quantities of miscellaneous other materials. 

The construction, placing, and c 
of approximately 7 years, as described in 
However, due to the potential for variati 
designed to be constructed, filled, and closed in phases for up to 25 years. 

OSDF is currently scheduled to occur over a period 
erated Remediation Plan [$276 million case] (276 Plan). 
pace of remedial action activities, the OSDF has been 

The design approach' for the OSDF is presented in the document, Final Remedial Design Workfor 
Remedial Actions at Operable Unit 2 (OU2 RDWP) POE, 1995~1. The design of the OSDF, as currently 
developed, is presented in the Final Design Package, &-Site Disposal Facility [GeoSyntec, 1996al. The 
design of the OSDF includes liner system, final cover sys achate management system, surface-water 
management sy s tern. 

1.3 Ban Scope 

This plan establishes the operational procedures to be used by the Subcontractor to place, compact, 
and protect impacted material placed in the OSDF. The scope'of this IMP Plan includes: 

a Presenting radiological/chemical and physical waste a ce criteria applicable to 
OSDF impacted materials; 

a Categorizing impacted material types based on hand1 ement, and compaction 
requirements ; 

a Developing acceptable proportions of the various impacted material types to be placed 
within any area of the OSDF to achieve satisfactory OSDF performance; 
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0 Developing Procedures for placing and compacting impacted materials in the OSDF; and 

Developing QNQC procedures for impacted material placement in the OSDF. 

The remainder of this plan is organized as follows: 

0 The criteria used in establishing the requirements of this IMP Plan are presented in 
Section 

0 The des es of the OSDF applicable to this IMP Plan are presented in Section 3.0; 

0 Impacted material waste acceptance criteria are described in Section 4.0; 

0 Descriptions of the impacted materials to be placed in the OSDF are presented in 
Section 5.0; 

0 General procedures for placement, and compaction of impacted materials in the 
OSDF ai-e presented in .o; 

Specific procedures for handling, placement, and compaction of soil and soil-like impacted 0 

materials are presented in Section 7.0; 

0 Specific procedures for handling and placement of special impacted materials are presented 
in Section 8.0; 

Measures to be taken for the control of 
or resulting from, the placement of 

0 runoff and fugitive emissions related to, 
materials are described in Section 9.0; 

0 Required documentation procedures are presented in Section 10.0; and 

0 Regulatory and technical references cited in this plan are listed in Section 11 .O. 

Appendix A to this IMP Plan contains an Impacted Materials Plac 
Plan. The IMP Quality Assurance,Plan describes those activities that the 
to establish that the Subcontractor complies with this IMP Plan. 

P) Quality Assurance 
onsultant will undertake 

Q Q Q 3 Z l  
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This IMP Plan uses several key phrases which are critical to understand. The terms and their usage 
within are briefly explained as follows: 

usage common to earthwork. 

"grid" refers to a 100 ft. by 100 ft. grid system for each cell, which is the key for 
management of impacted materials. 

"horizon" a horizontal strata limited horizontally to a 100 ft. by 100 ft. grid element, and 
vertically by either the maximum height of the item@) therein or by the 

number of lifts therein. . 

1.5 

This plan describes work to be conducted by three separate organizations: 

Construction Munuger (CM) - Responsibilities include: overall coordination between all 
the parties to the FEMP; directing the construction management team; contractual 
management respons Subcontractor; specifying the materials requiring 
OSDF disposal; provi for OSDF operations; implementing construction 
safety; providing emer and safety response teams; and oversite of the OSDF 
Construction Quality Assurance Plan. 

Subcontractor - Responsibilities include: separating impacted materials into categories; 
loading and hauling impacted materials to the OSDF; routing impacted materials within 
the OSDF battery limit; placing impacted material in the OSDF; obtaining final grade lines 
as shown on the certified-for-constructi ) Drawings; compacting (or compacting 
around and over) impacted material SDF; and controlling the generation of 
fugitive emissions and managing impa rmwater runoff. 

0 CQC Consultant - Responsibilities include: checking the Subcontractor's impacted 
material category classification; spot-checking impacted material shipments for 
conformance with OSDF WAC prior to those shipments arriving at the OSDF battery 
limit; verifying the Subcontractor's choice of location for impacted material placement; 
documenting that the Subcontractor followed the plac compaction procedures 
required by this IMP Plan; and conducting compaction f materials placed in the 
OSDF. 

1.6 WtedPlargj 

Several other plans have been prepared and should be used in conjunction with this IMP Plan. The 
other plans containing information relevant to this IMP Plan are listed below along with a brief statement 
of the relationship to this plan. ' 0  
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e OSDF Construction Quality Assurance (CQA) Plan. Describes the quality assurance 
procedures that will be followed by CQC Consultant during construction, placing impacted 
material, and closure of the OSDF; 

e OSDF Air Monitoring Plan. Establishes procedures to measure and evaluate potential 
fugitive dust and radioactive particulate matter emissions during construction, placing, and 
closure of the OSDF; 

e OSDF Systems Plan. Contains procedures for inspecting and monitoring the OSDF 
includ 
and 

achate management system, final cover system, and temporary facilities; 

e OSDF Suqace Water Management and Erosion Control ( M E C )  Plan,. Provides 
procedures for the management of surface water in and around the OSDF and details of 
temporary and permanent erosion and sediment controls for the OSDF. 

The Subcontractor shall be responsible for preparing an IMP health and safety (H&S) plan that 
meets all health and safety requirements identified in the FEMP Project Specific Health and Safety 
Requirements Matrix (PSHSRM). In ad the H&S personnel will perform periodic audits of the 
Subcontractor to ensure compliance; H& el will have stopwork authority (in the event of threat 
to worker and/or public safety) until the Fective action is taken. The H&S Officer assigned to 
the OSDF project will be the single point of contact for all safety, industrial hygiene, fire protection, and 
radiological issues or concerns. 

In addition to H&S personnel assigned to the project, the Subcontractor will be required to provide 
a H&S field representative who will be responsible for the Subcontractor's compliance with all H&S 
requirements. The Subcontractor will be required to r 
Officer. 

safety concerns and incidents to the H&S 

Radiological technician(s) will also be assigned to the OSDF project. In conjunction with the H&S 
Officer assigned to the project, the radiological technician(s) will help to ensure radiological compliance 
throughout the project. Radiological compliance includes the radiological monitoring of equipment and 
materials entering and leaving the job site, radiological monitoring of soil during excavations to help emure 
proper segregation, storage, or disposition; radiation work permit compliance, routine inspection, 
monitoring, and recording of area radiation detection monitors, and radio onitoring of personnel, 
if necessary. The PSHSRM will be the basis for the required monitoring identify the action levels 
that will ensure personnel safety by limiting exposure. 
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2.0 lpERTINENT REOUIREMENTS 

2.1 ~ 

Regulatory and other requirements pertinent to this plan primarily take the form of applicable or 
relevant and appropriate requirements (ARARS) and to be considered criteria (TBCs) as determined by the 
record of decision for each of the various FEW operable units, functional requirements, and general 
design criteria. In general, these criteria are intended to result in impacted material management activities 
that: (I) are protective of the OSDF liner system, leachate management system, and final cover system; 
(ii) result in an OSDF ss that is stable and does not undergo unacceptable levels of differential 
settlement; and (G) pro table management of the generation of fugitive emissions and the routing 
and containment of imp 

2.2 W a n d T B C s  

ARARs and TBCs that should be addressed by this plan are provided here, as obtained from the 
Final Record of Decision for Remedial Actions at Operable Unit 2 (OU2 ROD) [DOE, 1995a1, the Final 
Record of Decision for Remedial Actions at Operable Unit 5 (OU5 ROD) [DOE, 1996a1, the Operable Unit 
3 Record of Decision for Final Remedi (OU3 ROD). [DOE, 1996b], or the Pennim'ng Plan and 
Substantive Requirements for the On sal Facility (OSDF Pennitling Plan) [DOE, 1996~1, as 
identified. 

OU2 
Citation Requiremat ROD 

1 Ohio Particulate Matter Requires the use of reasonably J 
Standards-Restriction of available dust comr~l 
Emission of Fugitive Dust 
OAC 3745-17-08 

measures to prevent fugitive 
dust from becoming akbo 

. and defines "reasonabl 

2 Ohio Solid Waste and prohibits disposal of whole 
Infectious Waste 
Regulations-Operational 
Criteria for a Sanitary facility. 
Landfill Facility 

scrap tires and shredded whole 
scrap tires in a sanitary ladi l l  

OAC 3745-27-19@)(30) 

3 Ohio Asbestos Emission hohibits visible emissions 
Control-Standard for from asbestosconching 
Active Asbestos Waste 
Disposal Sites 

materials during placement. 
and requires at least 12 inches 

* ' OAC 3745-20-06 of cover of compacted 
Doll-asbestos containing 

asbestos-co- material as 
material over that 

won as practicable but no less 
often than at the end of each 
operating day. 

OSDF 
Permating 

Plan 

~ 

J 

J 

2 
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Comrol-Standard for from asbestoscontaining 
Inactive Asbestos Waste 
Disposal Sites 
OAC 3745-20M(A)&(C) 

materials from an iuactive 
asbestos waste disposal site, 
and requires at least 6 inches 
of cover of compacted 
non-asbestos containing 
material over that 
asbestoscontaining material 
andgrowthandmaintenance 
of a cover of vegetation on an 
area adequate to prevent 
exposure of the 
asbestoscontaining waste 
material, or at least 2 feet of 
cover of compacted 
non-asbestos containing 
material, and maintenance of 
that cover to prevent exposure 
to the asbestoscoma' . 

5 OhioSolidWasteand 
Infectious waste 
Regulations-Sanitary 
Landfiu Facility 
Construction 
OAC 3745-27-08(C)(6) 

always stores runoff from 
active and open portions of the 
cell resulting from the 
25-year, 24-hour storm event. 

6 Radiation protection of the Requires application of "As / 
Public and the 
Environment Achievable" (ALARA) g 
DOE Order 5400.5, 
Chapter I(4) and II(2) 

Low As Reasonably 

to all  activities in the 
excavation, removal, 
and placement of 
materials. 

OSDF 
Permitting 

Plan 

/ 1 

2 

2.3 ctional R- 

A variety of functional requirements have been established by DO e OSDF. The functional 
requirements applicable to this plan are: 

0 Facilities for impacted material management should: 

Be located in areas that can easily and efficiently accommodate receipt of impacted 
material from the various F E W  operable units; 
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Limit the uncontrolled discharge of fugitive emissions to acceptable levels; 

Limit the generation of wastewaters to acceptable levels; 

Comply with project health and safety requirements; 

Be removed at the completion of impacted material management activities, with 
the disposal of affected materials in the OSDF; and 

Be designed to minimize the generation of new impacted material; 

s should be placed in the OSDF in a safe and cost-effective manner that 
release of impacted materials to the environment; 

e This plan, in conjunction with the various operable unit remedial action planning 
documents, must only allow the placement of material satisfying the OSDF WAC. 

General Desi9 Cntena . .  2.4 

A number of general design also been identified for the OSDF. The general design 
criteria applicable to this plan are: 

To the extent the stockpiling of impacted soil is necessary, the soil should be stockpiled 
in the FEMP former production area in order to use the existing storm drainage control 
system; 

Procedures should be employed that red 
workers; 

need for the use of respirators by on-site 

Material transport procedures should cause minimal dbturbance to the site and work area 
and be coordinated with impacted material removal and placement activities; 

Material transport equipment requirements should address the need to transport a variety 
of materials so that the number of pieces of equipment required to implement the design 
is minimized and should address the control of airborne 

The Subcontractor must control the release of fug 
radiological, chemical, and asbestos materials) so that air 
on the site and so that releases are controlled to acceptable levels at the fence line; 

standards are not violated 

Acceptable emission control methods during placement operations include: 

Transport in dump trucks 
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Closed containers with metal or tarp lids; 

Keeping impacted material moist; and 

Spraying earthen material with a crusting agent when necessary; 

0 Impacted material placement procedures should take into account: 

The rate and time at which impacted material will be available for placement in 
the cell; m 

es of impacted material available for disposal (Le., soil, flyash, lime 
olid waste, or building demolition debris); 

The potential for bullcing/shrinkage of impacted material during placement; 

The availability of temporary stockpile capacity; 

The extent to whi 
impacted materi 

. The need for suspended or reduced impacted material placement activities during 
winter and the need for seasonal (winter) cover. 

the disposal cell is constructed and available to receive A 5% 

0 Impacted material placement activities should be organized to achieve the following: 

Impacted material should be pl 
system and final cover system; 

Impacted material should be placed to minimize differential settlement to the 
extent reasonably achievable; 

a manner that is protective of the liner 

1 

A minimum of 3 ft. (0.9 m) of select impacted material should be placed directly 
over the protective layer component of the liner system, and beneath the 
contouring layer component layer of the final cover s stem, to provide protection 
of these systems from damage by impacted m a T  The thickness of select 
impacted material over the protective layer may b f ecreasql to 2 ft. (0.6 m) if 
the first lift of material to be placed over the select unpacted material consists of 
soil or small size debris that can be placed in controlled lifts. 

To limit particulate emissions, generation of wastewaters, and erosion of impacted 
material, the sequence of placement should minimize the area of exposed impacted 
material; QQQy&2 
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Materials should be placed in a manner that results in a disposal pile with 
relatively homogenous large-scale mechanical properties (i. e., compressibility and 
shear strength), to the extent possible; homogeneity should be achieved by 
distributing impacted materials throughout the OSDF to avoid large pockets or 
distinct concentrations of any one type of impacted material in a particular area; 
the objective is to minimize the potential for differential settlement; and 

At @e end of each work day, the impacted material surface should be graded and 
maintained to control precipitation runoff and impacted material erosion. 
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3.0 

3.1 

The primary features of the OSDF related to the placement of impacted materials are the liner and 
final cover systems and certain support elements. These features are briefly described in this section. The 
Subcontractor shall be responsible for implementing the requirements of this section and for the protection 
and safety of the systems described in this section during OSDF construction, placing, and closure. 

3.2 

Control of the impacted material in the OSDF during construction, placing, and 
closure is required in protect the OSDF liner system, final cover system, and leachate 
management system from damage; (ii) maintain the impacted material in a stable configuration; (iii) limit 
fugitive emissions to an acceptable level; (iv) allow containment of impacted runoff within the active OSDF 
cell; and (v) limit differential settlement of the OSDF final cover system to an acceptable level. Details 
of the liner system and final cover system proposed for the OSDF are shown on the Construction 
Drawings. 

Within each OSDF cell, four zo which impacted material may be placed. These zones 
DF liner system and final cover system are shown in and their relative locations with respe 

Figure 3-1. The four zones are as follows: 

a Protective Zuyer - a protective layer of impacted soil material shall be placed directly over 
the primary leachate collection system on the base of each OSDF cell; the soil used for the 
protective layer shall be either: 0 o rial with a maximum particle size not 
exceeding 3 in. (75 mm) (ASTM C 136 i) granular drainage material meeting the 
material requirements of the project s ns and placed in specified areas of each 
cell to facilitate vertical percolation ed runoff into the underlying leachate 
collection system; 

0 Select impacted material Zuyer - select impacted material shall be placed both on top of 
the protective layer and beneath the contouring layer to provide a physical barrier between 
debris and other "large-size" impacted material and the OSDF liner and final cover 
systems; the select impacted material shall consist of oil or soil-like material 
with a maximum particle size not exceeding 6 in. (15 C 136); 

a Impacted material layers - a variety of different imp an be placed on top 
of the select impacted material layer in the central portions of an OSDF cell; the impacted 
material in this zone need only meet the radiologicallchemical waste acceptance criteria 
established for the OSDF, the physical waste acceptance criteria established in this IMP 
Plan, and the placement and compaction criteria established in this IMP plan; and 
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8.75 ft FINAL COVER SYSTEM 
1 ft CONTOURING LAYER 

7 3 ft SELECT IMPACTED MATERIAL 

FEMP OSDF IMPP 
20100-Pm 

(Rev. G, October 1996) 

2 OR 3 - ft SELECT IMPACTED M A T E R I ~  

1 - ft PROTECTIVE LAYER 

5 - ft LINER SYSTEM 

NOTE: THIS FIGURE FOR ILLUSTRATION ONLY. SUBCONTRACTOR SHALL PLACE 
IMPACTED MATERIAL LAYERS TO THE LIMITS SHOWN ON CONSTRUCTION DRAWINGS. 

FIGURE NO. 3-1 
PROJECT NO. GE3900-10.2 

- 
I- 
I 

‘L GEOSYNTEC CONSULTANTS 
DOCUMENT NO. F9620002.CDG 

ATLANTA. GEORGIA 
FILE NO. FIGS-3.CDR ,03Z% 
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0 Cunfuuring layer - a contouring layer of impacted soil material shall be placed directly 
over the select impacted material layer, prior to installation of the OSDF final cover 
system; the soil used for the contouring layer shall be a till material with a maximum 
particle size not exceeding 3 in. (75 mm) (ASTM C 136). 

3.3 OSDF Support Facilities 

3.3.1 Impacted Material Had Roads 

aul roads within the OSDF battery limit are designed to laterally contain 
material that may s trucks during transportation and also impacted runoff resulting from 
precipitation falling onto s. Trucks used for impacted material transport shall be suitable for the 
roadway design. Surfacing for the impacted material haul roads is designed to provide adequate support 
to the hauling units and a relatively tight texture to promote runoff. Surfacing materials used in the 
construction of impacted material haul roads shall be removed and disposed in the OSDF when the segment 
of roadway is no longer needed for impacted material placement activities. 

Runoff from impacted material haul roads within the OSDF battery limit shall be managed as 
water shall be contained, collected, and discharged to 

former production area, or to other on-site wastewater 
. Impacted material haul roads outside the OSDF battery 

impacted runoff (Le., a form of wastewat 
the storm drainage control system of 
collectiodconveyance points acceptable 
limit are addressed as part of other plans prepared for the integrated FEMP remediation. 

3.3.2 Impacted Soil Stockpile Areas 

During initial construction of the OSDF, and periodically during placing and closure, it will be 
necessary to temporarily stockpile impacted soil resul DF excavation activities. An impacted 
soil stockpile area shall be developed to temporarily stoc material. The area used for stockpiling 
shall be graded flat and separated from surrounding are inch (2.0 ft.) high soil berm. At the end 
of each day's work, the impacted soil stockpile shall be lightly compacted and rolled smooth to reduce 
precipitation infiltration into the pile and control fugitive emissions. Any stockpile that will remain inactive 
for more than 30 days shall be covered with either a crusting agent or geosynthetic cover. Runoff from 
the stockpile shall be controlled and routed to the FEMP former production area storm drainage control 
system, or to other on-site wastewater collectiodconveyance points acceptable to the CM. 

Impacted soil excavated during construction of the first and OSDF cells and related 
support facilities shall be used for construction of the liner system protec and the select impacted 
material layer for those cells if meeting the requirements for those layers. geosynthetic cover used 
in the impacted soil stockpile area and other impacted soils from the operation shall be disposed in the 
OSDF as part of the impacted material placement activities described later in this plan. 

4 5 2  
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3.3.3 Impacted Material Staging Areas 

Material staging areas consist of gravel or concrete hardstands constructed to temporarily 
store ctural members and other building demolition debris. These areas will be used to 4 
temporarily stage any material not able to go directly from the material source to an active OSDF cell. 

have positive runoff control. Any runoff from these areas will be directed to the storm drainage control 

acceptable to the CM. 9 

3 

5 
6 
7 
8 

Impacted material staging areas constructed outside the limits of the FEMP former production area shall 

system of the FEMP former production area or to other on-site wastewater collection conveyance points 

Q 0 18 13 3 3 
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4.0 WASTE ACCEPTANCE CRITERU 

4.1 

This section of the IMP Plan presents information regarding the waste acceptance criteria 
applicable to the OSDF. Radiological/chemical waste acceptance criteria developed by the individual 
operable units at the FEMP are identified and made a part of this plan. Other physical criteria are 
established in this plan. 

4.2 

The Final Reco ion for Remedial Actions a Operable Unit 2 (OU2 ROD) [DOE, 1995al 
has established a radiolo te acceptance criteria of 346 picoCuries/gram @Ci/g) of uranium-238 or 
1,030 milligrams per kilogram (mgkg) total wanium for Operable Unit remediation materials destined for 
the OSDF. Similarly, the Final Record of Decision for Remedial Actions at Operable Unit (OU5 ROD) 
[DOE, 19961 established additional radiological and chemical waste acceptance criteria for Operable Unit 5 
remediation soils destined for the OSDF. Similarly, the Operable Unit 3 Record of Decision for Final 
Remedial Action (OU3 ROD) [DOE, 1996bl has established a radiological waste acceptance criteria of 105 
grams technetium-99 for Operable Unit 3 iation debris materials. These waste acceptance criteria 
have been compiled and are presented in 4-1. The remediation materials sent to the OSDF from 
Operable Unit 3 (see Table 5-1) may als small material contributions from Operable Units 1 and 
4; any structural debris material resulting from decontamination and deconstruction of the remediation 
facilities from these latter operable units destined for the OSDF must meet the Operable Unit 3 waste 
acceptance criteria. 

. .  4.3 n t a  

The physical criteria (dimensions given are co nominal) that shall be applied to material 
destined to the OSDF are: 

a Materials from various building Components (i.e., steel, concrete, masonry rubble, 
finish components, etc.) shall be segregated at ,the staging area by the 
Subcontractor; 

a The maximum length of irregularly shaped metals or ~ of a 
building superstructure or finish components shall be 10 ft ;Z 

5% 

a The maximum thickness of irregularly shaped metals ot other components of a 
building superstructure or finish components shall be 18 in.; 

a The maximum thickness of concrete or other components of a building slab or 
substructure shall be 18 in. when the materials are part of a load of similar 
material; 
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Table 4-1 
ON-SITE DISPOSAL FACILITY 

NOTES: SOURCES: 
a maximum concentration 

maximum total mass 
' RCRA-bas+ constituent of concern 

constituents which have established maximums 
which serve as Waste Acceptance Criteria; other 
compounds which will not exceed designated Great 
Miami Aquifer action levels within 1000-year 
performance period, regardless of starting 
concentration in the OSDF, are not listed. 

OU2 ROD [DOE, 1995al 
OU5 ROD [DOE, 1996al 
OU3 ROD [DOE, 1 
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4 5 %  

The maximum thickness of an individual concrete member or other component of 
a building slab or substructure shall be 4 ft. when the item is handled individually 
and is a regular, rectangular shape having no concrete protrusions greater than 18 
in.; 

Concrete reinforcement bars shall be cut within a nominal 12 in. of the concrete 
mass; 

e The maximum thickness of uniform pallets of building cladding (e.g., transite 

tos containing material (ACM) shall be double-bagged at the 

banded into rectangular shapes shall be 4 f&.; 

0 

ered unmixed with other materials; 

ACM brick and commingled debris shall be double-contained and segregated at 
the source; 

Piping having insulation of ACM shall be segregated at the source and delivered 
unmixed with other mater 

0 General building rubble of wood, drywall, W A C  systems, electrical 
systems, plumbing systems, and minor equipment shall be sufficiently reduced in 
size to be gradeable into a 18 in. (1.5 ft.) lift by equipment similar to a Caterpillar 
D 8 bulldozer; 

Equipment shall be drained of all oils and liquids; 

Piping with a nominal diameter of 12 in ater will be split in half; and 

The maximum dimension of general building rubble consisting of concrete, 
masonry, and other similar materials shall be 18 in. 

Impacted materials brought to the OSDF should not be at such a high moisture content that 
impacted material placement and compaction activities are impeded. Generally, soil should have a 
moisture content that allows the material to be compacted to the re ative compaction using 
standard soil compaction equipment and procedures. Soil should a1 oisture content that does 
not result in excessive "bleeding" of liquids. As necessary the CM will Subcontractor to dry the 
soil by disking and air drying, by blending with drier soil, or by so that the soil can be 
compacted to the required percent of standard Proctor dry density. The Subcontractor shall limit the use 
of in-cell drying to the extent necessary to not restrict the placement of impacted material in the OSDF. 

Special handling, placement, and compaction limitations and procedures apply to objects having 
a thickness or height larger than 4 ft. These special handling, placement, and compaction lipitations . I  and 
procedures are discussed in Section 8.0 of this IMP Plan. 
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4.4 Item 

owing are specifically prohibited from disposal in the OSDF: 

impacted material exceedmg the Waste Acceptance Criteria (WAC) presented in Table 4- 
1 .  

Impacted material that is "characteristically hazardous" ("RCRA characteristic waste"). 
Excluded from this prohibition is impacted material that has been treated so that it is no 

stically hazardous". 

off-site source, including any other DOE site, except as provided in the 
states "Specifically excluded from this prohibition are laboratory wastes 

generated at off-site facilities resulting directly from the chemical, radiological and 
engineering analysis of FEMP waste muterials/contaminated media or wastes generated 
at off-site facilities'during the conduct of treatability or demonstration type studies on 
FEMP material. " 

Pressurizable gas cylinde 

Process-related metals ( D Category C materials). 

Product, residues, and other special materials (a subset of OU3-ROD Category J 
materials). 

Materials containing free liquids. 

Intact drums (i.e.,  drums must be emp chshed) . 

Acid brick (OUZROD Category F materials). 

Transformers, which have not been either crushed or had their void spaces filled with 
grout (or other material approved by the CM).' 

Whole or shredded scrap tires. 

Used oils. 

Materials not accompanied by the transportation "manifest" information specified in this 
plan. 
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5.0 ACTED MATERIAL DESCRIPTIONS 

5.1 

The OSDF will be the final repository for a majority of the impacted material from the five 
operable units of the integrated FEMP remediation. Construction debris (i.e. , waste originating during the 
construction of the OSDF) will also be disposed in the OSDF. The materials requiring OSDF disposal are 
expected to vary considerably in their composition, handling, placement, and compaction characteristics. 
Given this variability, it is useful to develop a categorization framework wherein materials with similar 
characteristics are ass same category. The purpose of this section of the IMP is to describe and 
categorize the variou 

5.2 

terials using a common categorization framework. 

Impacted materials to be disposed in the OSDF shall be assigned to one of five categories, 
depending on the procedures that will be used to place them into the OSDF: 

Category 1 - Impacted materials that are soils and soil-like and that do not contain hard 
12 in. (1.0 ft.) in greatest dimension. If the material 

m the FEMP site, the material in this category must also 
its particles finer than a 1 in. (25 mm) particle size. If 

this latter criteria is not met, the material should be classified as a Category 2 
material. These impacted materials are expected to be readily compactible using 
standard construction equipment. 

Category 2 - Impacted materials that can be transported, placed, spread, and compacted en 
m s e .  These impacted materi spread in loose lifts of 18 to 21 in. (1.5 
to 1.8 ft.) thick and are expe derately compactible under the action 
of equipment similar to the C dozer or 815C compactor. Examples 
of these materials include broken-up concrete foundations or impacted soil mixed 
with broken-up concrete. 

Category 3 - Impacted materials that must be individually handled and placed in the OSDF, and 
that are suitable for having Category 1 material placed around and against them. 
These impacted materials have a nominal hei more than 4 ft., are 
regularly (e.g., rectangularly) shaped allowing ategory 1 material to 
be compacted around and against them, and ar y .incompactible using 
standard compaction equipment. 

Category 4 - Impacted materials that are high in organic content and very compressible. 
Examples of these materials are municipal solid wastes from the Solid Waste 
Landfill, and green waste from clearing, stripping and grubbing operations around 
the FEMP. 
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Category 5 - Impacted materials that require special handling due to their special nature. 
Examples of these materials include double-bagged asbestos and sludges. 

gories given above shall be used by the Subcontractor to categorize each load of impacted 
material to be brought to the OSDF for disposal. The CM will use this categorization in establishing 
disposal limitations and instructions for each truck load of material destined for the OSDF. 

5.3 SDecifc Impacted Mat&.& 

5.3.1 General 

This section of Plan contains background information on the types and approximate 
quantities of specific terials that may require special. handling andor placement activities. 
These impacted materials primarily consist of landfill waste, water treatment plant sludge, and demolition 
debris. The purpose of this section of the IMP Plan is to provide the Subcontractor with a physical 
description of these specific materials. 

5.3.2 Solid Waste Landfill 

The Solid Waste' Landfill is a r disposal area of approximately 1 acre (0.4 ha) that has 
been inactive since 1986. A soil cover laced over the disposal area. A drainage ditch serving 
the northwest portion of the former production area is located in the northern portion of the Solid Waste 
Landfdl. The volume of waste material in the landfill is estimated to be approximately 14,400 yd3 
(11,000 m3). 

The operational history of the Solid Waste Landfill is not well documented. It is thought that the 
landfill was organized with one to five individual wast cells and an evaporation pond which also 
served as a surface-water management bash. Mate rtedly buried at the Solid Waste Landfill 
include non-burnable and nonradioactive solid w ed on FEMP property, nonradioactive 
construction-related rubble, and double bagged and bulk quantities of nonradioactive asbestos. Field 
investigation results, however, indicate that some process waste may have been placed in the landfill. The 
following wastes were encountered during a trenching investigation in 1992: 

0 Burnable wastes - bagged trash and wood; 

0 Possibly burnable wastes : respirator cartridges, asphalt r erials, medical 
wastes, firehoses, .and rubber hoseshelts; and 

0 Non-burnable wastes - unidentified high-activity waste, medicine vials, bagged 
asbestos, ceramic tiles, possible magnesium fluoride, glass acid bottles, steel 
cabledcam, paint cans, and copper tubing. 
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5.3.3 Lime Sludge Ponds 1 

Sludge Ponds are two unlined, rectangular ponds, each measuring approximately 
125 by x 69 m). Wastes that were disposed in the Lime Sludge Ponds originated from water 
treatment plant operations, coal pile stormwater runoff, and boiler plant blowdown. Although this waste 
is from three distinct waste streams, the bulk of the slurry is lime sludge from the water treatment process. 
Over time, the solids in the slurry settled in the Lime Sludge Ponds and the remaining decant was pumped 
from the ponds. The lime sludge is, therefore, considered to be relatively homogenous. . 

The volume of s berm material contained within the two lime sludge ponds is estimated 
to be approximately 16 (12,500 m3) of lime sludge and 5,600 yd3 (4,300 m3) of berm material 
making a total of 22,l 100 m3) of material. The South Lime Sludge Pond is full and has been 
inactive since the mid- now overgrown with grasses and shrubs. The North Lime Sludge Pond 
is not currently active, but was in use as late as January 1995. The west side of the North Lime Sludge 
Pond is usually covered with 1 to 2 ft. (0.3 to 0.6 m) of water, depending mainly on precipitation. The 
remaining area is dry and covered with sparse vegetation. 

5.3.4 Building Debris 

Debris from demolition o FEMP former production area is expected to constitute 
the largest volume of impacted disposal after soil and soil-like material. The Operuble 
Unit 3 Record of Decision for Final Remedial Action (OU3 ROD) [DOE, 1996bl indicates that impacted 
debris can be assigned to one of ten material categories. The OU3 ROD indicates that material from seven 
of these categories will be disposed in the OSDF; material from two other categories (C, F) are to be 
dispositioned off-site (i. e.,  expressly prohibited in total from on-site disposal), while a subset (defined as 
the “principal threat” materials for OU3, consisting process residues and wastes) of a third 
category (J) are also to be dispositioned off-site. Onl st seven material categories of impacted 
structural debris resulting from decontamination and de n of the former production and associated 
process facilities allowed for disposal in the OSDF are m Table 5-1, which also gives descriptions 
of the materials making up the categories. 

5.3.5 Inactive Flyash Piles 

The Inactive Flyash Pile is located approximately 2000 ft. (610 m) southwest of the former 
production area. The Inactive Flyash Pile received flyash and bottom boiler plant operations 
starting in 1951.. It has been inactive since the mid-1960s and is covered and natural vegetation. 
The total quantity of ash disposed in this area has been estimated at cu yd (33,300 cu m). 
Materials such as building rubble, concrete, asphalt, steel rebar’, and asbe transite were also 
discarded in this area. These materials are visible at the surface along the Inactive Flyash Pile’s western 
and southern edge. 
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5.3.6 South Field 

Field disposal area is located approximately 2000 ft. (610 m) southwest of the former 
Product and covers approximately 11 ac (4.5 ha) 

The South Field was used as a burial site for construction rubble and as a disposal area for soil 
excavated from the former Production Area. Disposal activity ceased during the mid 1960s. Soil, building 
rubble, concrete, asphalt, flyash, and steel rebar were encountered during sampling operations within the 
soil fill in the South Field. The estimated volume of fill disposed in the South Field is approximately 
120,000 cu yd (91,800 

5.3.7 ActiveFlyash 

The Active Flyash Pile disposal area is located about 3000 ft. (914 m) southwest of the former 
Production Area and east of the South Field. Past operations at the FEMP have relied on boiler-produced 
steam. Ash waste is comprised primarily (70 percent) of bottom ash collected below the boilers. 
Precipitator ash collected from pollution control devices and flyash removed from the middle levels of the 
boiler comprise the remaining 30 percent of the ash waste. Until recently, ash waste has been loaded into 
dump trucks and transported to the Active ash Pile disposal area. Estimates established indicate that 
approximately 65,OOO cu yd (49,700 cu m&h have been disposed in this area. The pile has a surface 
area of approximately 4 ac (1.6 ha). % 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

FEMP/OSDF IMPP REV G\10.10.% 1:OO pm 5-5 



This page intentionally left blank. 



FEMP OSDF IMPP 
20 loo-PL-007 

(Rev. G, October 1996) 

6.0 GENERAL PLACEMENT PROCEDWUtS 

6.1 

This section of the IMP Plan describes the general procedures that the Subcontractor shall follow 
for placement of impacted material in the OSDF. Specific procedures for placement of Category 1 
materials (soil and soil-like) are presented in Section 7.0 of this IMP Plan. Specific placement procedures 
for Category 2 through 5 materials (non soil-like materials) are addressed in Section 8.0 of this IMP Plan. 

10 
11 
12 
13 
14 
15 
16 
17 
18 

originating the impacted material shall prepare an impacted material 
ch load of material to be transported to the OSDF. The purpose of the 

“manifest” is to provide a tracking mechanism for impacted material from the remediation project of origin 
to placement in the OSDF. The originating remediation project shall be responsible for providing the 
following information on the “manifest”: 

0 originating remediation project (Le., the operable unit and project), 
0 brief description of the im ted material in the load, 19 
0 classification of the impa aterial into one of the five material categories of 20 

21 
0 22 documentation that the material meets the criteria in Section 4.0 of this IMP Plan. 

23 
24 

“manifest” : 25 
26 

this IMP Plan, A 
The CQC Consultant shall be responsible for providing the following information on the 

0 the OSDF cell identifier where the mate 27 
28 
29 
30 
31 
32 

The Subcontractor shall develop a system acce&; to the CM for identifying the category of 
impacted material being hauled. This system shall indicate the category of material in the truck (or 

extremely heavy items, extremely compressible items, impacted materials requiring special dust mitigation 
container as appropriate) and whether the truckkontainer is carrying special items such as asbestos, 

procedures, sludge, or landfill waste. 33 
34 

At the OSDF battery limit, each truck load (or container, as app of impacted material will 35 

, include spot-checking for prohibited material, monitoring for asbestos, v cation that the impacted 37 
be monitored by the CQC Consultant in accordance with Appendix A 

material matches the description on the manifest, visual checking that the 

be required to sign the “manifest” and retain a copy. The Subcontractor shall fully comply with these 
quality control activities and account for them in its planning and scheduling. 

. The monitoring will 36 

meets the OSDF physical 38 
39 
40 
41 
42 
43 
44 

criteria, and visual checking that prohibited items are not included in the load. The CQC Consultant will 

After truckskontainers are cleared at the OSDF battery limit, the Subcontractor shall route the 
impacted material to a location within the OSDF (e.g., the active face, a stockpile area, or an area where 
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further screening will take place) for disposal. The Subcontractor will be provided with flexibility in 
ntainers for efficient operations. However, the CM will provide the Subcontractor with 
ns for routing of impacted materials in Categories 2 through 5. The Subcontractor shall 
r following these instructions. 

The placement and compaction procedure to be used by the Subcontractor for each load of 
impacted material shall be based on the impacted material category. Placement and compaction procedures 
for the five material categories listed in Section 5.2 of this IMP Plan are presented in Sections 7.0 and 8.0 
of this plan. 

ent activities shall be conducted in a manner that protects and maintains 
mer system, leachate management system, and final cover system, and all  OSDF 

ancillary facilities and equipment. Impacted material placement activities shall not commence in a cell until 
liner system construction has been completed in accordance with the contract documents and only after cell 
construction has been certified in accordance with the requirements of the OSDF CQ4 Plan and all other 
subcontract requirements. 

6.4 

Impacted material placement for all categories of material shall be conducted under the direct 
oversight of the Subcontractor versed in all aspects of this plan and having qualifications meeting the 
requirements of the OSDF CQ4 Plan. The Subcontractor shall be assisted by on-the-ground spotters who 
shall observe each load that is placed to monitor that the work is performed in compliance with the 
requirements of this plan. The Subcontractor shall be assisted by surveyors and quality control personnel, 
as required, to control lift thickness and grades, record th inates of the impacted material placement, 
and perform other necessary functions. 

The Subcontractor shall be aware that monitoring of the placement, and monitoring and testing of 
impacted material for specified compaction in the OSDF will be performed by the CQC Consultant in 
accordance with the requirements of the contract documents. 

6.5 Conforngmce with OSDF S- 

The Subcontractor shall comply with the project specifications w 1 be used in conjunction 
e labor, material, and with this plan and these shall be referenced for specific details re 

supervision’at the OSDF. 
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B 6.6.1 

The CM will have the authority to halt impacted material placement operations if placement 
operations are not in accordance with the project specifications and this IMP Plan. 

Salvaging of materials being deposited in the OSDF is strictly prohibited. FERMCO personnel 
will examine, on a random basis, trucks leaving the OSDF for salvaged materials. 

aterials shall only occur during daylight hours unless specifically approved 
of waste typically will not be accepted less than 45 minutes prior to 

sundown. 

Impacted material placement activities shall cease for the winter when the CM determines that 
satisfactory compaction of impacted material and/or safe working conditions, is no longer possible due to 
weather conditions. 
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6.6.2 Inclement Weather Operations A 19 
20 
21 Placement of impacted material DF shall cease when the average wind speed measured 

at or near the working face of the active OSDF cell is in excess of 20 mph (25 kph) or when wind gusts 
exceed 30 mph (40 kph) for more than 1 minute in the previous 60 minutes. The CQC Consultant or 
FERMCO will provide and maintain a weather station at or near the active working face of the OSDF to 
provide a continuous record of windspeed and temperature during the working day; the station will also 
be equipped with a rain gauge. The CM will determine when unacceptable wind conditions exist. 

Impacted material shall not be placed d of significant precipitation. Significant 
the CQC Consultant. . precipitation will be determined by the CM in consu 

The Subcontractor may prepare an inclement weather deck within the OSDF active cell. The 
purpose of this deck is to provide an area where placement activities can occur when precipitation has left 
other areas of the OSDF unsuitable (due to mud or soft surfaces) for impacted materials placement 
activities. The inclement weather deck may be used for placement of Category 2 materials (en musse 
placement). 

Impacted material placement activities shall not restart after an i n c l p  weather shutdown until 37 
verbal approval to do so is provided by the CM. Factors that 'will be consr ered by the CM in restarting 38 
operations include: 39 

40 
Weather forecasts; ' 41 

e Condition of haul roads; 42 
43 

e Ability to decontaminate the impacted material hauling trucks; 44 
If operations could lead to additional erosion of impacted materials; 

Q8Q3GL6 
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Nature of impacted materials to be placed; and 
Conditions within the OSDF. 

6.6.3 &&&dPlans 

The Subcontractor shall be aware that the CM will maintain plans showing the locations of 
placement of all Category 3 through 5 impacted material. The plans will provide the OSDF cell, grid and 
lift alphanumeric identifiers for each load of material placed in the OSDF (referenced to the load manifest 
number), the category of material in the load, and other information. The CM will use these plans to 
decide where subseque ecial category waste can be placed. For example, the Subcontractor 
will not be allowed to c tlple lifts of Category 4 (organic) impacted material on top of each other 
so as to avoid creating sible zone in the OSDF that could induce future differential settlements 
in the OSDF final cover system. 

The Subcontractor shall be aware that an important objective of this IMP Plan is to achieve uniform 
settlement of the impacted materials placed within the OSDF. Thus, the Subcontractor shall, as much as 
possible, maintain homogeneity of haracteristics of the impacted materials placed across 
horizons of the OSDF. The Subcontra directed by the CM to route impacted materials in such 
a fashion that each lift is relatively its lateral extent. To the extent possible, compressible 
materials (such as green wastes, double bagged asbestos, and Solid Waste Landfill materials) shall not be 
piled vertically but shall be spread laterally (except for double bagged asbestos, which shall be handled in 
accordance with Section 8.6.3). Incompressible materials shall not be placed directly above other 
incompressible items without appropriate intervening lifts of Category 1 materials. Materials of higher 
permeability (such as demolition debris) shall not be placed directly above other high permeability materials 
without appropriate intervening lifts of lower permeabil 

Impacted material placement shall generally pr m east to west and north to south within 
each OSDF cell. Maximum compacted lift thickness -like-materials, and other impacted 
materials shall be 1.0 ft., except as provided in Section 8.0 of this IMP Plan. Each lift of topmost select 
impacted material shall be controlled to line and grade such that cell perimeter contours are within 0.2 ft. 
of the design grade for the bottom of the contouring layer. 

Figure 6-1 illustrates the sequencing of impacted material placement and slope development within 
cell base and sideslopes 
ly, Figure 6-2 illustrates 

the first OSDF cell, looking west to east. Select impacted material laye 
shall be advanced at least 2 ft. ahead of general impacted material layers 
the sequencing of impacted material placement and slope development 

6.8 ComDacW 

Each lift of Category 1 impacted material placed, in the OSDF shall be compacted by the 
' Subcontractor to the minimum criteria given in Sections 7.0 and 8.0 of this IMP Plan. Monitoring and 
testing activities are described in Appendix A of this IMP Plan. 
Q(-j QZq.7 
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FIGURE NO. 6- 1 
PROJECT NO. GE3900-' 
DOCUMENT NO. F9620002. 
FILE NO. yG:kl&c 

IMPACTED MATERIAL PLACEMENT SEQUENCE - CELL1 

SELECT IMPACTED 

IMPACTED MATERIAL 
12 IN. LIFTS (TYPICAL) 

3 FT SELECT IMPACTED WASTE 
12 IN. PROTECTIVE LAYER 

TOP OF LCS DRAINAGE LAYER 

DRAINAGE 
CORRIDOR 

NOTE: M I S  FIGURE FOR ILLUSTRATION ONLY. SUBCONTRACTOR SHALL PLACE 
IMPACTED MATERIAL LAYERS TO THE LIMITS SHOWN ON CONSTRUCTION DRAWINGS. 
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IMPACTED MATERIAL PLACEMENT SEQUENCE - INTERIOR CELLS 
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IMPACTED MATERIAL i 
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r IMPACTEDMATERIAL r ! 
12 IN. UFR3 (TYPICAL) 

3 FT SELECT IMPACTED WASTE 
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NOTE: THIS FIGURE FOR ILLUSTRATION ONLY. SUBCONTRACTOR SHALL PLACE 
IMPACTED MATERIAL LAYERS TO THE LIMITS SHOWN ON CONSTRUCTION DRAWINGS. - FIGURE NO. 6-2 I GEOSYNTEC CONSULTANTS PROJECT NO. GE3900-10.2 I- 

DOCUMENT NO. F9620002.CDG -- 
ATLANTA, GEORGIA QQ(j .JC< y 

FILE NO. FIG-6-1 .CDR 
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P I  .. 6.9 

ily basis, the Subcontractor shall maintain the impacted material surface in active OSDF 
cells to e emissions and control and detain impacted runoff. The Subcontractor shall establish 
stormw routing in each active cell to convey runoff to the impacted runoff catchment area within 
the cell. The Subcontractor shall use smooth rolling to seal the surface, silt fences, and other means to 
limit impacted material erosion. At the end of each working day, the uppermost layer of impacted material 
shall be sloped at a minimum grade of 2 percent to the south. The southern impacted material face shall 
be constructed to a slope not steeper than 3H: 1V (horizontal:vertical). The Subcontractor shall perform 
temporary erosion contr ments in accordance with the OSDF SWMEC Plan. 

At the end of king day, the Subcontractor shall prepare exposed impacted material 
surfaces in a manner ctorily controls the generation of fugitive emissions. Preparation may 
include smooth rolling to seal the surface, application of water, application of crusting agents, or covering 
with geosynthetics. The nature and extent of the fugitive emission control actions shall be a function of 
the results of air monitoring conducted by FERMCO in accordance with the OSDF Air Monitoring Plan. 
Fugitive emission control actions shall be sufficient to achieve compliance with the OSDF Air Monitoring 
Plan. At all times, the Subcontractor shall be prepared to implement the measures mentioned in this 
paragraph to reduce fugitive emissions b 
as directed by the CM. 

the Subcontractor's approved fugitive emissions plan or 

The final daily lift on areas of active impacted material placement shall consist of a 12 in. (1 .O ft.) 
thick soil (Category 1 material) layer spread and compacted as described in Section 7.0 for Category 1 
material placement. The final compaction pass of this layer shall be made using a smoothdrum roller to 
seal the surface against excessive infiltration and to control fugitive emissions. Smooth-rolled surfaces shall 
be disked, tracked, or otherwise broken up prior to placement of subsequent lifts. 

Impacted material slopes shall be protected fro ve material erosion through the use of silt 
fences spaced at a maximum vertical spacing of 10 ft. in Figure 6-3. The base of the slope of 
impacted material, along the perimeter of the imbacte nt area in the cell shall be lined with 
straw bales to limit the washing of fines into the cell impacted runoff detention area. The impacted runoff 
catchment area at the southwest comer of each cell has been sized to provide adequate capacity for the 
detention of the impacted runoff from the 25-year, 24-hour storm event, with 6 in. (0.5 ft.) of freeboard. 
The catchment area in a current active cell shall be fully maintained until the next active cell becomes 
operational and the Subcontractor has routed all impacted runoff from the current active cell such that 
impacted runoff from the 25-year, 24-hour storm event will always be c within the cells. 

stomwater management 
system or be allowed to percolate through the granular protection layer into the underlying cell leachate 
collection system. Requirements for this area to maintain unimpeded infiltration into the leachate collection 
system are given in the OSDF Systems Plan. 

Runoff in this area may be pumped into the FEMP former productio 
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IMPACTED MATERIAL 
EROSION PROTECTION AND SEDIMENT CONTROL 

-SILT FENCE 

- HAY BALES 

2%- r S I L T  FENCE 

NOTE: THIS FIGURE FOR ILLUSTRATION ONLY. SUBCONTRACTOR SHALL PLACE 
IMPACTED MATERIAL LAYERS TO THE LIMITS SHOWN ON CONSTRUCTION DRAWINGS. - FIGURE NO. 6-3 - A - 
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7.0 SOILS AND SOLLIKE MATERIAL PLACEMENT 
m 
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7.2 13 
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7.2.1 Placement Procedures 15 

16 
17 

Approximately 85 percent of the impacted material volume to be placed in the OSDF will be 

and contouring layer soils; (ii) select impacted material layer soils; and (ii) general soil and soil-like 
The placement of this material is expected to be accomplished using similar methods for 

spreading, grading, and compaction associated with earthwork for OSDF construction. This section of the 
ities associated with the placement and compaction of these soils and 

soil-like Category 1 ma ithin the OSDF. 11 

Category 1 material (soil and soil-like). Category 1 material may be further divided into: (I) protective 

material. 

IMP Plan addresses th 

As indicated in Section 3.2 of this IMP Plan, the protective and contouring layers shall consist of 
on-site impacted till or flyash having a maximum particle size not exceeding 3 in. (75 mm) (ASTM C 136). 
The protective and contouring layers 
shall not be used for either the 

the requirements of the project specifications. Topsoil 

The protective layer shall be placed in a 12 to 15 in. (1 .O to 1.3 ft.) thick loose lift. The contouring 
layer shall be placed in two loose lifts, each between 6 to 8 in. (0.5 to 0.7 ft.) thick. 

7.2.2 Compaction Procedures 

To protect the underlying h e r  system from cons 
not be compacted with conventional compaction equipm 
bulldozer such as a Caterpillar D5 (or lighter). The prot 
with the project specifications. 

ced damage, the protective layer shall 
ther shall be tracked with a medium-sized 

layer shall be constructed in conformance 

The contouring layer shall be compacted to at least 95 percent of the swdard Proctor dry density 
(ASTM D 698). A standard Proctor maximum dry density and optimum moisture content will be 
established by the CQC Consultant for Category 1 impacted material used in the contouring layer. These 
materials types will be composited prior to establishing these parameters. These parameters will be 
obtained by the CQC Consultant in an on-site geotechnical laboratory es &iff3 for OSDF construction. 
Each lift of the contouring layer shall be compacted by multiple passes of *s If-propelled static pad-foot 
compactor @e., a Caterpillar 815C, or equivalent). It is anticipated that the required compaction moisture ' 

18 
19 
20 
21 
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35 
36 
37 
38 

content will be within f 3  percentage points of the material's optimum moisture content. Specific 39 
40 requirements for compaction moisture content will be established by the CM during construction. The 

. contouring layer shall be constructed in conformance with the project specifications. 41 
42 
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7.3 Select Jmp-fid L a p a  

7.3.1 Procedures 

As indicated in Section 3.2 of this IMP Plan, select impacted material shall have a maximum 
particle size not exceeding 6 in. (150 mm) (ASTM C 136); for material other than impacted till, at least 
80 percent of the material shall be finer than a 1 in. (25 mm) particle size. Impacted topsoil may be 
included in the select impacted material layer but it should not be placed in quantities that deleteriously 
affect compaction. 

The select impa layer at the base of the landfill shall be placed in 12 to 15 in. (1.0 to 
1.3 ft.) thick loose lifts acted to a minimum total thickness of 3 ft. (i .e. ,  three lifts of roughly 
equal thickness). The thickness of select impacted material over the protective layer may be decreased to 
2 ft. if the first lift of impacted material to be placed over the select impacted material is either Category 1 
or Category 2 impacted materials. The select impacted material layer below the final cover system shall 
be placed in a similar manner to a minimum total thickness of 3 ft. measured perpendicular to the exterior 
slope (see Figure 6-1). 

um dry density and optimum moisture content will be 
established for impacted material used in the select impacted material layers. These material types will be 
composited prior to establishing these parameters. These parameters will be obtained by the CQC 
Consultant in an on-site geofechnical laboratory established for OSDF construction. Each lift of select 
impacted material shall be compacted to 85 percent of the standard Proctor maximum dry density if 
adjacent to the protective layer and to 90 percent of the standard Proctor maximum dry density if adjacent 
to the contouring layer. It is anticipated that the compacti e content will be within f 3  percentage 
points of the optimum moisture content. Specific requir for compaction moisture content will be 
established by the CM during construction. 

A ‘4 . 
7.3.2 Compaction Procedures 

A standard Proctor (ASTM D 6 

. 

General Soil and Sol-Lke Materid . .  7.4 

7.4.1 Placement Procedures 

Category 1 (soil and soil-like) material shall be placed in 12 to 1.3 ft.) thick loose 
1 material, the lifts and then compacted as indicated below. Prior to placement of a 

previous lift shall be disked or tracked to leave the surface in a 
preparation is to promote adhesion of the previous and new 
pathways forming between adjacent lifts. 
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Compaction procedures 1 

1 (soil and soil-like) material shall be compacted to at least 85 percent compaction based 
Proctor compaction test, with a running average of at least 90 percent based on the 

2 
3 
4 

previous 10 samples. The CQC Consultant will eshblish the standard Proctor maximum dry density 
(ASTM D 698) and optimum moisture content for Category 1 material requiring compaction. These 
materials will be composited prior to establishing these parameters. These parameters will be obtained by 
the CQC Consultant in an on-site geotechnical laboratory established for OSDF construction. It is 
anticipated that the compaction moisture content of the Category 1 material will be within &4 percentage 
points of the material's 
will be established 
workability of the 
moisture contents 

content. Specific requirements for compaction moisture content 
These requirements will take into account the 

shear strength to obtain adequate levels of OSDF stability, 
other fugitive emission conpol, and material trafficability. 

construction. 
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8.0 SPECIAL PLACEMENT REOUIREMJ3m 

8.1 

P Plan requires special procedures for the placement of the non-soil-like materials 
(Categories 2 through 5). The non-soil-like materials consist primarily of impacted materials from the 
Solid Waste Landiill, the Lime Sludge Ponds, and impacted debris resulting from demolition of structures 
within the FEMP former production area. The impacted debris consists primarily of building 
superstructure (Le., steel, masonry, transite, and other finish components), concrete floor slabs, and 
building substructure (i. 

8.2 

Crete footings, pads, and other components). 

The Subcontractor shall identdj the locations of placement of each zone or horizon of Categories 
2 through 5 impacted material as it is placed in the OSDF. For each zone or horizon or other placement 
unit, the Subcontractor shall establish the horizontal location within 100 ft. grids and the vertical location 
by lift. The Subcontractor shall survey the surface of impacted material compacted in place 0n.a 100 ft. 
by 100 ft. grid after each week's placement activities. This survey will locate the grid comers to facilitate 
testing and record keeping. The coord ed for this survey shall be with respect to the permanent 
coordinate system established for the ere appropriate, sketches of disposal of Category 3 
through 5 materials should be provided t e general orientation and layout of individual and special 
items. 

The Subcontractor shall maintain the grid markers around the perimeter ofthe cell(s) receiving 
impacted material. These grid markers aie to be placed to a 1 ft. horizontal tolerance. 

8.3 CateFory 2 M a t e d  

8.3.1 Placement Procedures 

Materials conforming to the Category 2 (en m s e  placement) definition shall be placed in the 
OSDF in loose lifts not exceeding 18 in. (1.5 ft.) in thickness. Prior to placement of a lift of Category 2 
material, the placement unit shall be designated such that the unit can be isolated horizontally on all sides 
with a minimum of 10 ft. of Category 1 material: Category 2 material shall then be placed within the 
designated placement unit to a loose thickness of not more than 18 in. 1.5 ft.). Compaction shall be 
accomplished as the material is spread. After spreading and initial com p a , Category 1 material (of 
a granular nature when available) shall be spread over the Category 2 materi to bring the layer thickness 
to approximately 21 in. (1.8 ft.). Prior to placement of a second lift of Category 2 material, Category 1 
material shall be constructed at the perimeter of Category 2 material to the height of the Category 2 
material. 

As Category 2 material is expected to be less compressible than the majority of the materials 
contained in the OSDF, the material should be spread laterally prior to placing the material vertically above 
other Category 2 material. However, as it is also expected to be more permeable than other OSDF 
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21 
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23 
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material, Category 2 material shall not be spread laterally more than 100 ft. In all cases, Category 2 
surrounded in the horizontal directions by at least 10 ft. of less permeable Category 1 
ill reduce the potential for significant lateral migration of leachate. Not more than one 
material shall be placed on top of another lift of Category 2 material without a minimum 

4 ft. thick intervening horizon of Category 1 material. 

The Subcontractor should mix Category 1 material as much as practicable with the Category 2 
material during excavation and placement activities. The objective of this mixing is to fill voids within the 
Category 2 material, increase the density of the material placed in the OSDF, and aid in the homogenizing 
of demolition debris. 

8.3.2 

After each lift of Category 2 material is placed, the material shall be compacted by four passes of 
a self-propelled, static pad-foot compactor (e.g., Caterpillar 815C, or equivalent). Soil (Category 1 
material) spread on top of the Category 2 material shall be compacted to at least 90 percent of the standard 
Proctor dry density. It is anticipated that the compaction moisture content will be within f 3  percentage 
points of the material's optimum moisture content. Specific requirements for compaction moisture content 
will be established by the CM during c truction. These requirements will take into account the 
workability of the soil, the required so' &_ r strength to obtain adequate levels of OSDF stabiIity, 
moisture contents needed to achieve dus & er fugitive emission control, and material trafficability. 
After compacting the Category 1 material over the Category 2 material, the Category 1 material shall be 
proof rolled. Soft spots indicated by tire ruts more than 0.1 ft. in depth or visible deflection under the 
moving proof rolling equipment shall be stabilized through additional passes of the compactor. The proof 
rolling equipment shall have a minimum gross vehicle weight of 20 tons and exert a ground pressure of 
at least 65 psi. Any soft spot that cannot be stabilized with further compactive effort shall be cause for 
additional treatment to the satisfaction of the CM. This nt shall consist of removal, replacement, 
and recompaction of the soil material, and, if needed, ft spotskeas in the Category 2 material 
with grout or other material approved by the CM. 

8.4 Catwory 3 Items 

8.4.1 Placement Procedures ' 

I tem not more than 4 ft. high and of regular geometry can be placed as individual members or 
packages in the OSDF. As much as possible, groups of individual m e m b y  shall be similarly 
and regularly sized to enable their placement in the OSDF in regular patte Figure 8-1 illustrates the 
placement of several bundles of packaged transite panels. ' 

Items having voids greater than 1 cubic foot shall be filled with a quick set grout, or flowable 
cohesionless material approved by the CM. If a grout is used in this manner, it shall be allowed to set for 
a minimum of 4 hours prior to the commencement of placement of that item. 
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FIGURE NO. 8- 1 
PROJECT NO. GE3900-10.2 
DOCUMENT NO. F9620002.CDG 
FILE NO. FIG-6-3:GDE - 

CATEGORY 3 MATERIAL PLACEMENT SEQUENCE 

IN-PLACE 
IMPACTED 

'MATERIAL 

1. PLACED IN A REGULAR PATTERN 

12 in. LIFT 

2. SPACE FILLED WITH 12 in. LIFTS 

12 in. LIFT r 
3. FINAL 12 in. LIFT PLACED ABOVE GROUPS 

NOTE: THIS FIGURE FOR. ILLUSTRATION ONLY. SUBCONTRACTOR SHALL PLACE 
IMPACTED MATERIAL LAYERS TO THE LIMITS SHOWN ON CONSTRUCTION DRAWINGS. 
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Prior to placement of the Category 3 items, the surface of the in-place Category 1 impacted 
prepared by rolling with a smoothdrum roller in the area of item placement. The 

or packages shall be placed on the surface in a regular pattern with an adequate spacing 
members or packages to allow Category 1 material placement and compaction with 

available equipment. The space between each member or package shall be filled with Category 1 material 
placed in maximum 12 in. (1 .O ft.) thick compacted lifts. A final maximum 12 in. (1 .O ft.) thick compacted 
lift of Category 1 material shall be placed over each grouping of Category 3 items. 

As the Category 3 materials are expected to be less compressible than the majority of the impacted 
Category 3 items should be placed toward the center of the a cell and 

re compressible materials (i.e. , Category 4 materials, and sludges and 
ry 5 materials). Horizons of Category 3 materials shall be separated by 

materials placed in the 
not in the same horizo 
double-bagged asbestos 
at least a 4 ft. thick intervening horizon of Category 1 material. 

8.4.2 Compaction Procedures 

Each lift of soil (Category 1 material) between the Category 3 items shall be compacted using 
equipment capable of achieving compaction to at least 90 percent of the standard Proctor dry density. It 
is anticipated that the compaction mo content for this Category 1 material will be within 
f 3  percentage points of the material's o oisture content. Specific requirements for compaction 
moisture content will be established by during construction. These requirements will take into 
account the workability of the soil, the required soil shear strength to obtain adequate levels of OSDF 
stability, moisture contents needed to achieve dust and other fugitive emission control, and material 
trafficability . 

The final compacted lift of soil (Category 1 above the Category 3 material shall 
be proof-rolled. The proof rolling equipment shall have gross vehicle weight of 20 tons and 
exert a ground pressure of at least 65 psi. Soft spots by tire ruts more than 0.1 ft. in depth or 
visible deflection under the moving proof rolling equip all be stabilized through additional passes 
of the compactor. Any soft spot that cannot be stabilized with further compactive effort shall be cause for 
additional treatment to the satisfaction of the CM. This treatment shall consist of removal, replacement, 
and recompaction of the soil (Category 1 material), and, if needed, infilling soft spots/areas around the 
Category 3 material with grout or other material approved by the CM. 

8.5 4 Materials 

8.5.1 Placement Procedures 
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Soil (Category 1 material) berms which are a minimum of 12 in. (1.0 ft.) high shall be placed 39 
40 
41 
42 

around Category 4 material. Category 4 material shall be placed adjacent to the berms to a loose thickness 
of approximately 18 in. (1.5 ft.). Initial compaction shall be accomplished as the material is spread. Prior 

' to placement of the succeeding lifts of Category 4 material, a minimum 12 in. (1 .O ft.) thick loose lift of 
soil (Category 1 material) shall be placed over the Category 4 material and compacted as indicated below. 
Com action of the second lift of Category 4 materials shall be identical to the first lift. Not more than two 

, 
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lifts of Category 4 material shall be placed in a horizon. Category 4 horizons shall not be in the same place 
vertical1 viously placed Category 4 horizons. 2 

1 

3 
8.5.2 on Procedures 4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

After spreading and initial compaction, the Category 4 material shall be compacted by minimum 

45,000 pounds (e.g., Caterpillar 815C, or equivalent). After each sequence of Category 4 material 
of four passes of a self-propelled, static pad-foot compactor having a nominal weight of at least 

compaction and cove egory- 1 material) placement, the cover soil shall be proof-rolled. The 
proof rolling equipme e a minimum gross vehicle weight of 20 tons and exert a ground pressure 
of at least 65 psi. Soft ed by tire ruts more than 0.1 ft. in depth or visible deflection under the 
moving proof rollin stabilized through additional passes of the compactor. Any soft 
spot that cannot be s er compactive effort shall be cause for additional treatment to the 
satisfaction of the CM. This treatment shall consist of removal, replacement, and recompaction of the soil 
(Category 1 material), and, if needed, infilling soft spotdareas in the Category 4 material with grout or 
other material approved by the CM. 16 

17 
8.6 Categtp 5 Materials (Special Handlin~. Placement and Compaction) 18 

19 
8.6.1 Introduction 20 

21 
22 

procedures. These materials will be classified and designated in accordance with the approved RODS and 23 
24 

as identified in Section 4.3 Physical Criteria of this IMP Plan, or not reasonably anticipated by the 25 
currently identified categories in this IMP Plan, will require specialized placement plans to be developed 26 
on an as needed basis. Such plans would be developed OSDF project with the assistance of the 27 
resident engineer as appropriate, and submitted to the re encies for review and approval prior 28 
to utilization. It is anticipated that such plans would be current with remedial action planning 29 
documents which identify items for special handling, or following the discovery of unexpected materials 30 
outside the current categorizations. Once approved, these specialized placement plans either would become 31 
addenda to this IMP Plan, or the appropriate section@) of this IMP Plan would be revised accordingly. 32 

33 
8.6.2 General 34 

35 
36 
37 

Category 5 materials are materials that require special handling, placement and compaction 

the Waste Acceptance Criteria. Materials either nominally larger than the physical criteria for the OSDF 

Impacted materials suitable for placement in the OSDF that re ial handling include: 

0 Highly-compressible impacted materials not suitable 38 
Category 4 material (e.g., double bagged asbestos); 

0 Piping insulated with asbestos containing material (ACM); and 

0 Sludges. 

39 
40 
41 
42 
43 
44 

Placement and compaction procedures for these types of impacted materials are presented below. 45 
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8.6.3 Highly Compressible Materials 

The volume of highly compressible material, such as double bagged asbestos, requiring OSDF 
disposal is very limited. The primary criterion regarding the placement of asbestos is that the material be 
placed and compacted in a manner protective of the health of OSDF personnel and the public. A secondary 
criterion is to prevent significant differential settlement of the OSDF final cover system.resulting from 
compression of this material. 

Prior to placeme ;t@t y highly compressible material in the OSDF, a trench shall be dug into 
previously placed and c Ii$ *' ted Category 1 material. Material excavated from this trench shall be 
stockpiled at least 6 ft. away om the trench opening. No trenches shall be dug into layers containing 
Category 2 through 5 material, nor through the protective, contouring, or select impacted material layers. 
Trenches shall be of uniform width (between 24 and 36 in. (2.0 and 3.0 ft.) wide) and of a uniform depth 
(between 3.0 and 4.0 ft. deep). The final sizing of the trench shall depend on the nature and size of the 
material to be disposed. Highly compressible material, such as double-bagged asbestos, shall be deposited 
in the lower half of the trench. 

Compaction 

An initial soil (Category 1 material) cover between 12 and 18 in. (1.0 and 1.5 ft.) loose thickness 
shall be placed on top of the highly-compressible material in the trench. The initial soil cover layer shall 
be compacted with a minimum of four passes of a portable flat-plate or miniature roller compactor. 
Intermediate 6 to 12 in. (0.5 to 1.0 ft.) loose soil lifts shall be placed in the trench and then compacted'to 
at least 90 percent of the standard Proctor dry density. A final trench soil lift shall be placed to a 
compacted height at least 2 in. or 0.2 ft. above the trench rs. The sequencing of material placement 
is illustrated in Figure 8-2. 

8.6.4 Piping Containing ACM Insulation 

Placement 

The cllsposal of ACM-insulated piping in the OSDF shall be performed in a manner protective of 
the health of OSDF personnel and the public. These materials must be s from other demolition 
debris at the source and delivered to the OSDF in a condition suitable for ent in an excavation dug 
into previously placed and compacted Category 1 material. The size f the exevation will be 
based on the predominant dimension and condition of the piping. I omes to the OSDF in 
relatively straight lengths, the pipes shall be placed in trenches similar to those required for double bagged 
asbestos. If the piping comes to the OSDF in random shapes, bends, or curvatures, the pipes shall be 
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CATEGORY 5 MATERIAL PLACEMENT SEQUENCE 

1. TRENCH DUG AND EXCAVATED MATERIAL STOCKPILED 

DOUBLED-BAGGED ASBESTOS 

2. CATEGORY 5 MATERIAL DEPOSITED IN TRENCH 

NOTE: 

2 in. FINAL LIFT 

4 2  in. INTERMEDIATE LIFT 

12-18 in. INITIAL COVER 

3. FINAL TRENCH LIFT PLACED 

THIS FIGURE FOR ILLUSTRATION ONLY. SUBCONTRACTOR SHALL PLACE 
IMPACTED MATERIAL LAYERS TO THE LIMITS SHOWN ON CONSTRUCTION DRAWINGS. 

2 

FIGURE NO. 8-2 
PROJECT NO. GE3900-10.2 
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I- 

DOCUMENT NO. F9620002.CDG 
1 L GEOSYNTEC CONSUL.TANTS 

ATIANTA, GEORGIA 
FILE NO. FI G-6-3.CDR 
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placed in a rectangular excavation sized to accommodate the pipe but not larger than 12 ft. square and 4 ft. 
-insulated piping shall be placed in the lower half of the excavation. 

An initial soil (Category 1 material) loose lift between 12 and 18 in. (1.0 and 1.5 ft.) thick shall 
be placed on top of the ACM-insulated piping in the excavation. The initial soil cover layer shall be 
compacted with a minimum of four passes of a portable flat-plate or miniature roller compactor or a 
pad-foot compactor such as the Caterpillar 815C as appropriate. Intermediate 6 to 12 in. (0.5 to 1.5 ft.) 
loose soil lifts shall in the excavation and compacted to at least 90 percent of the standard 
Proctor dry den&. vation soil lift shall be placed to a compacted height at least 2 in. or 0.2 
ft. above the excavatio 

8.6.5 Sludges 

Placement 

The placement, spreading, and compaction of the sludge material from the Lime Sludge Ponds or 
the AWWT will depend on the water co e sludge when delivered to the OSDF. Sludge materials 
from the Lime Sludge Ponds should with soils ‘from the berms of the ponds as much as 
practicable during excavation or drying ssive moisture is removed. The objective of this activity 
is to decrease the moisture content of the sludges and thereby improve their handling and subsequent 
compaction characteristics. The following procedure assumes the sludge can be placed and compacted with 
conventional construction equipment, either by mixing as above in the case of the L&e Sludge Ponds, or 
by proper preconditioning (dewatering or drying) in the case of the AWWT sludges. 

Prior to placement of the first lift of sludge material, the surface of in-place impacted material shall 
dge materials shall be placed within the be prepared with starter berms at least 12 in. (1 .O ft.) 

starter berms to a maximum loose thickness of 12 in. ( 

Compaction 

Initial compaction shall be accomplished as the material is spread. After spreading and initial 
compaction, the material shall be compacted using a self-propelled pad-foot roller (e.g., Caterpillar 815C, 
or equivalent) to at least 90 percent of the sludge’s standard Proctor maximum dry density. Prior to 
placement of the second and succeeding lifts of sludge materials, a 12 in. (1.0 ft.) thick lift of soil 
(Category 1 material) shall be placed above the sludge lift and least 85 percent of the 
standard Proctor dry density. After placement of the soil lift, an0 shall be constructed as 
with the first lift of sludge material. Compaction of all succeeding li sludge materials shall be 
identical to the first lift. Not more than two lifts of sludge material shall be placed in a horizon without 
a minimum 4 ft. thick intervening horizon of Category 1 material. 

After each sequence of sludge and covering soil placement, the cover soil shall be proof-rolled. 
The proof rolling equipment shall have a minimum gross vehicle weight of 20 tons and exert a ground 
pressure of at least 65 psi. Soft spots indicated by tire ruts more than 0.1 ft. in depth or visible deflection 
under the moving proof rolling equipment shall be stabilized through additional passes of the compactor. 

8-8 
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Any soft spot that cannot be stabili i  with further compactive effort shall be cause for additional treatment 
n of the CM. This treatment shall consist of removal, replacement, and recompaction of 

and, if needed, infilling soft spots/areas in the Category 5 material with grout or other 
d by the CM. 4 
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9.0 

9.1 

RUNOFF AND FUGITIVE EMISSIONS CONTROL 

This section provides the requirements for impacted runoff and fugitive emissions control within 
the OSDF battery limit as it relates to impacted material placement. Within the OSDF battery limit, all 
impacted material placement activities shall be confined to within the OSDF cell lined area. Activities 
related to the collection, handling, staging, loading, and transportation of impacted materials outside the 
OSDF battery limit are addressed as part of other work plans prepared as a part of the integrated FEMP 

9.2.1 OSDF Cell 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Impacted runoff will be generated whenever precipitation comes in contact with impacted materials. 
Impacted runoff generated within the OSDF cell shall be managed as stated in section 6.9 of this plan and 

16 
17 
18 
19 
20 
21 
22 
23 

in general conformance with the requirements of the OSDF SWMEC Plan. Impacted runoff shall be 
conveyed using temporary surface-water ement structures to the impacted-runoff catchment area in 
the southwest comer of each active iously described in this plan, layers of impacted material 
shall be placed from north to sou As these layers are placed, the 
impacted-runoff catchment area shall be preserved. 

west within each cell. 

9.2.2 Impacted Material Haul Road 24 
25 

Impacted runoff from an impacted material haul road shall be contained within the boundaries of 
ad. From this sump, the impacted runoff 

er production area, or to other on-site 

26 
27 
28 
29 
30 

the road until it enters the sump at the western most end 
shall be routed to the storm drainage control of the F 
wastewater collectiodconveyance points acceptable to 

9.3 

9.3.1 General 

31 
32 
33 
34 

Fugitive emissions may result from impacted material handling 

short-term storage. These activities may generate fugitive emissions 

ment activities. Material 35 
ading, compacting, and 36 

38 
39 
40 

handling covers such activities as excavation, transporting, dump 

released to the air (i. e., dust). 
rm of particulate matter 37 
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As appropriate, the Subcontractor shall use one or more of the following for the control of fugitive 

e Crusting agents; 

0 Operational controls; and 

0 

Each of the above contr efly discussed in the following subsections. 

9.3.2 Hauling 

The Subcontractor shall control fugitive emissions while hauling impacted materials to the OSDF. 

If visible emissions are.in excess of the l i t  discussed in the OSDF Air Monitoring Plan, the CM 
will direct the Subcontractor to provide 

9.3.3 Water Sprays 

tive action plan. 

The Subcontractor shall use water distributors and spray trucks to control fugitive dust emissions 
in active OSDF cells and along impacted-material haul roads within the battery limit. The frequency of 
water application should be weather dependent and be adjusted based on the appearance of visible dust and 
the results of air monitoring conducted as described in the OSDF Air Monitoring Plan. 

9.3.4 Crusting Agents 

The Subcontractor shall consider the use of crusting agents or other suitable dust suppression 
chemicals whenever water is not effective or when a particular area will not be disturbed for long enough 
to justify the additional cost. The Subcontractor shall demonstrate, to the CM, the compatibility of any 
crusting agent or other suitable dust suppression chemical with components of the OSDF liner system prior 
to use. 

9.3.5 Operational Controls 

The Subcontractor may use operational controls to limit fugitive ns. Limiting placement 
of impacted material to days when the wind is calm, and limiting the speed of hauling equipment, are 
examples of operational controls. The Subcontractor shall work closely with the CM in the development 
and implementation of other beneficial operational controls to be implemented both on a daily and overall 
basis. 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

B 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
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9.3.6 Wind Screens 1 
2 
3 
4 
5 
6 
7 

will be elevated above surrounding lands during its operational life. Increased winds 
ation may cause additional fugitive emissions during periods of operation at the higher 

Silt fence on impacted material slopes installed for the control of surface erosion caused by 
at the 
elevations. 
precipitation may provide a measure of protection from winds. The Subcontractor shall consider the use 
of additional wind screens when other methods of fugitive emissions control prove ineffective. 
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e signature by originating remediation project representative that the material meets 
the criteria in Section 4.0 of this IMP 

e Subcontractor (transporter) signature 
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10.0 PEOUIRED DOCUMENTATION 1 

10.1 

This section contains information on the documentation required for each truck load of impacted 
materials to be placed in the OSDF. 

. .  10.2 Mamfestmp Svstem 

1 be accepted at the OSDF without an accompanying impacted material 
ose of the ‘‘manifest’’ is to provide a tracking mechanism for impacted 
ct of origin to placement in the OSDF. 

Information anticipated to be included on the “manifests” include: 

transportation “manife 
material from the re 

e originating remediation project (e.g., operable unit and project) 

date and time of origination (e.g., loading for debris, excavation for other 
materials) 

brief visual description pacted material in the load 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

e classification of the impacted materiai into one of the five material categories of 23 
this IMP Plan 24 

e date and time of receipt 

8 CQC Consultant signature 

10.3 ImDacted Materials Trackino 

u 
To aid in tracking impacted material, each impacted material transportation ”manifest” will have‘ 

a unique serial number and two carbon copies. One carbon copy each will be forwarded to the remediation 
project from which the impacted material originated and to the OSDF Subcontractor. The original will be 
retained by the CQC Consultant verifying that the impacted.materia1 has been disposed in the OSDF. 

, 
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10.4 Records Procedure 

0 will be responsible for establishing the procedures and requirements for collection, 
storage,&&&!nance, and disposition of all OSDF records. Records shall be protected from damage or 
deterioration by being placed in lockable, fire-proof filing cabinets and by duplication and/or microfilming. 
Records shall be filed in accordance with the subject file index and shall be retained for 30 years after 
closure of the OSDF. Required records shall include, but not be limited to, field logbooks, other data 
collection forms, equipment calibration records, cost data, drawings, impacted material transport 
“manifests” , maintenance records, and associated reports. 

in the field shall be considered a permanent record. This includes all 
field logbooks, other , and photographs. All of these documents shall be authorized by the 

. Errors shall be corrected by crossing a single line through the error 
and entering the correct information. Corrections will be initialed and dated by the person making the 
correction. 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

QQQ37O 
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11.0 - 
At the end of each construction season and in any area where impacted material will not be placed 

for at least 30 days, a seasonal cover will be required over any area that has not received final cover. The 
seasonal cover will consist of natural or impacted soil with suitable surface protection, surfactants (e.g., 
commercially-available crusting agents), or geosynthetic erosion control surface matting. 

11.2 

The seasonal co be inspected and monitored in accordance with the schedule and activity 
requirements presented in Table 11-1. The purposes of the inspection and monitoring activities are to: (I) 
ensure the seasonal cover prevents excessive fugitive emissions and slope erosion; (ii) provide adequate 
and efficient management of impacted runoff within a cell; and (iii) provide adequate protection of liner 
systems components from freeze/thaw and mechanical damage. 

Inspections of the seasonal cover shall consist of a survey of the seasonally-covered area. The 
visual inspection shall be conducted by e ing the'cover systems on a 100 ft. grid pattern or by 
using binoculars to inspect areas where s sting agents have been applied. Suspect areas shall be 
delineated on a plan of the site. The shall result in evaluation of the seasonal cover for 
excessive erosion or gullying. Should such conditions be observed, the Subcontractor shall implement 
activities to reduce such erosion or gullying, including regrading the eroded area, compacting exposed soil 
surfaces, rerouting runoff from the area to promote sheet flow, applying additional surface crusting agent, 
or installing geosynthetic erosion-control surface matting. 

The seasonal cover inspections shall also includ ation of the area within the active OSDF 
cell being used for impacted runoff retention. The inspe hall confirm that runoff into the area can 
infiltrate in an unimpeded manner into the cell LCS. pection shall also c o n f i i  that excessive 
sedimentation is not occurring. Should the depth of sedimentation exceed 6 in. (0.5 ft.) in any portion of 
this area, the sediment should be excavated and transported to an area of the cell outside of the impacted 
runoff retention area. Any excavation of sediment within the cell shall be performed with extreme care 
so as not to damage the underlying liner systems. Should the granular protective layer or geotextile LCS 
filter in the stormwater retention area of the cell become clogged and impede stormwater percolation into 
the LCS, the CM may instruct the Subcontractor to replace the gr terial, and possibly the 
geotextile fdter as well. 

Repairs to a cell stormwater retention area shall not be made part of a plan reviewed 
by the CM. Any repair activity involving any component of the liner systems or final cover systems shall 
be in full conformance with the project specification for that component. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
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28 
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Q 11.3 Record keeping 
wi=h 

1 
2 

contractor shall maintain written records of all monitoring, inspections, and repairs in 
recordkeeping and reporting requirements of Section 10.4 of this plan. 

3 
4 accor 
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3 Fernald ntal Restoration Management Corporation, On-Site Disposal Facility, Detailed Facility 

Descrip onal Requirements (draft), Fernald, OH, October 1995. 4 

GeoSyntec Consultants, Design Criteria Package, Atlanta, GA, February, 1996. 

GeoSyntec Consultants, Final Design Package, On-Site Disposal Facility, Atlanta, GA, 1996a. 

GeoSyntec Consultants, 

GeoSyntec Consultants, 

ction Quality Assurance Plan, Atlanta, GA, 1996b. 

Disposal Facility Specifications, Atlanta, GA, 1996c. 

U.S. Department of Energy (DOE), Final Record of Decision for Remedial Action3 at Operable Unit 2, 
Fernald Environmental Management Project, DOE Fernald Field Office, Fernald, OH, 1995a. 

U.S. Department of Energy (DOE), Final Feasibility Study Report for Operable Unit 2, Fernald 
Environmental Management Project, DOE Fernald Field Office, Fernald, OH, 1995b. 

U.S. Department of Energy (DOE), Fz 
Unit 2, Fernald Environmental Manage 

a1 Design Work Plan for Remedial Actions at Operable 
ect, DOE Fernald Field Office, Fernald, OH, 199%. 

US. Department of Energy (DOE), Final Remedial Investigation Report for Operable Unit 2, Fernald 
Environmental Management Project, DOE Fernald Field Office, Fernald, OH, 1995d. 

U.S. Department of Energy (DOE), Final Feasibility Study Report for Operable Unit 5, Fernald 
Environmental Management Project, DOE Fernald Fie1 , Fernald, OH, 19958. 

U.S. Department of Energy (DOE), Pre-Design Investi&n and Site Selection Report for the On-Site 
Disposal Facility, Fernald Environmental Management Project, DOE Fernald Field Office, 
Fernald, OH, 1995h. 

U.S. Department of Energy (DOE), Final Record of Decision for Remedial Actions at Operable Unit 5, 
Fernald Environmental Management Project, DOE Fernald Field Office, Fernald, OH, 1996a. 

U.S. Department of Energy (DOE), Operable Unit 3 Record of Dec 
Fernald Environmental Management Project, DOE Fernald Field Office, 

Final Remedial Action, 
d, OH, 1996b. 
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U.S. Department of Energy (DOE), Permitting Plan and Substantive Requirements for the On-site Disposal 
Facility, Fernald Environmental Management Project, DOE Fernald Field Office, Fernald, OH, 1996c. 
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- 
A.l.l Overview 

Assurance (QA) Plan describes the activities which shall be undertaken throughout the 
, and closure of the OSDF to assure the acceptance, placement, and compaction of the 

OSDF are in accordance with the procedures established in the M P  Plan and CQA 
Plan. This plan contains requirements and procedures specifically applicable to impacted materials after they 
are brought into the OSDF battery limit. 

A.1.2 Plan Scope 

This IMP QA Plan es 
monitor and test impacted 
the OSDF battery limits. The 

the QNQC procedures and documentation practices to be used to 
hich are transported, placed, and compacted by the Subcontractor within 
f this plan includes: 

a CQC Consultant duties related to impacted materials; 

a Monitoring, testing, and documentation procedures to be used in assuring impacted material 
placement is in accordance with the requirements of the IMP Plan; and 

. .  

The remainder of this plan is organized as follows: 
w3 -mhon 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 a The job descriptions, qualifications, and required training of personnel involved in IMP QA are 
presented in Section A.2; n 

2a 
29 

30 

Specific compaction testing requirements for each 31 

Section A.4; 32 

33 

34 

35 

36 

a Specific monitoring procedures are presented in Section A.3; 

a material category are presented in 

0 Requirements for as-placed plans are presented in Section A S ;  and 

Appendix A1 to this IMP QA Plan contains the manifest to be used in tracking impacted material 
placement in the OSDF. 37 
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A.2.1 StaffingR ea - uiremenh 

of the placement, and compaction of impacted materials at the OSDF shall be the 
C Consultant. The following personnel shall have responsibilities related to the 

ent QC activities at the OSDF: 

a CQC Managing Engineer; 

a CQC Site Manager; and 

A.2.2 

A.2.2.1 Job Description 

The CQC Managing Engineer shall be in overall charge of the QC activities related to impacted material 
placement. In addition to the duties described in @e CQA Plan, the CQC Maniging Engineer shall also be 
responsible for monitoring of the impacted mat acement and compaction in the OSDF. 

Qi .2 .2 .2  Required Job Qualifications 

The required qualifications of the CQC Managing Engineer are contained in the CQA Plan. 

A.2.3 COC Site Manaqx 

A.2.3.1 Job Description 

The CQC Site Manager shall be in direct day-today charge 
OSDF during impacted materials placement. In addition to the duti 
Manager shall also be responsible for: 

QC monitoring conducted at the 

a Monitoring impacted materials suitability for disposition in the OSDF 

a Eval'uating the compaction of the impacted materials in the OSDF 

Supervising the compaction testing of impacted materials in the OSDF 0 

0 Assigning CQC Field Monitors 

e Forwarding required documentation to the CQC Managing Engineer 

Assuring that CQC Field Monitors attend regular health and safety meetings 

1 

2 

3 

4 

5 
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7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 
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41 

42 

43 

44 

45 
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A.2.3.2 Required Job Qualifications 

The qualifications of the CQC Site Manager are contained in the CQA P h n .  

A.2.4 

A.2.4.1 

CQC Field Monitors shall perform placement monitoring and compaction testing of impacted materials 
in the OSDF in accordance with this IMP QA Plan. Placement monitoring and compaction testing shall include 
documentation that the Subcontractor is performing in accordance with the procedures specified in the IMP 
Plan. Monitors shall also classify, as necessary, the impacted materials for the purposes of assigning a 
compaction method to the imp 

A.2.4.2 Required Job 

CQC Field Monitors shall have experience in performing QC in earthwork construction, demolition, or 
solid waste industries or in an equivalent industry. 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

A.2.5 Trainin2 m 
21 e Training requirements for personnel emp d at the F E W  are contained in the Fernald Site Wide 

el engaged in impacted materials QA/QC activities at the Training Plan - PL-3032 [FERMCO, 19951. P s 
OSDF shall be trained in accordance with this plan. 24 

25 

26 

A 
Each CQC Consultant employee shall have OSHA 40-Hour Hazardous Waste Workers' Health and 

Safety Training (HAZWOPER) conducted in accordance with 29 CFR 1910.120. Each employee shall also take 
an 8-hour Hazardous Waste Workers' Health and Safety Training refresher course each year, and no more than 
1 year from the date of completion of the 40-hour HAZWOPER training. The CQC Site Manager shall receive 

n 
28 

29 
8-hour HAZWOPER Supervisory training. 30 

On-the-job training will include, at a minimum, a discussion of site specific health and safety features, a 

the area, a discussion of job duties and potential hazards associated with the duties, and a discussion regarding 

accordance with the site specific health Ad  safety plan. 

31 

32 

33 

Each new employee shall receive 3 days of on-the-job tra required by 29 CFR 1910.120. 

walk-through of the areas in which the new employees will be working with a discussion'of possible hazards in 34 

35 

36 

37 

appropriate personal protective equipment (PPE) including minimum requirements for work clothing in 
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CTED M A T E W  MONITORING 

A.3.1 R e o w  ntalxon 

e OSDF battery limits, the CQC Consultant shall check that the impacted materials are 
fest” and that the hauling unit has been properly identified as to the impacted material 

terial categories are defined in Section 5.2 of the IMP Plan. If no material category has 
been entered onto the manifest, the hauling unit shall be turned around and sent back to its point of origin. The 
CQC Consultant shall venfy that the “manifest” contains all information relating to the impacted material origin 
as specified by Section 10.2 of the IMP Plan. The CQC Consultant shall complete the “manifest” by recording 
any pertinent notes, comments, or observations about the load. The CQC Consultant shall finally affix a 
signature to the “manifest” verlfying that the load has been delivered in accordance with the IMP Phn. 

A.3.2 Visual InsDection 

The CQC Consultant shall perform a visual review of the impacted materials entering the OSDF. The 
contents of each hauling unit (truck load or container) shall be viewed after dumping to assure that the contents 
match the visual description entered on the “manifest”. 

A.3.3 Mom ‘toring for Moisture Content 

1 

2 

3 

4 

5 

6 

1 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Impacted materials accepted at the OS 
ompaction in accordance with the IMP Plan. 

be at a moisture content suitable for placement and 
QC Consultant determ’ines that impacted materials are too 

wet, the Subcontractor shall dry the material to a condition allowing placement and compaction in accordance 
with the IMP Plan. 

.. . .  A.3.4 1 

. General 

The CQC Consultant shall monitor demolition debris 
regarding waste classification and special handling of specific 

e OSDF. Additional information 
debris is presented in the 

following sections. 

Asbestos 

Trucks carrying double bagged regulated asbestos containing material must display asbestos warning 
signs. The Subcontractor shall comply with all regulations relating to the handling and tr 
regulated asbestos containing material. 

Broken Concrete 

ion of 

Most concrete demolition debris will fall into Category 2 (en m s e  placement). Loads of concrete 
ontaining concrete pieces that cannot be spread into 18 in. (1.5 ft.) loose lifts will be classified as Category 5 

materials. 
(BO0384 
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Steel or Transite Sidings 

'steel or transite sidings that arrive at the OSDF in neatly packaged stacks less nominally 4 ft. high will 3 

be classified as Category 3 items (individual placement). Loose truck loads of miscellaneous demolition debris 
s that can be spread in lifts not higher than 18 in. (1.5 ft.) will be classified as Category 2 

4 

5 

acement) . 6 

7 

Steel Beams 8 

9 

10 

11 

Steel beams which can be spread or placed into a lift no higher t h q  18 in. (1.5 ft.) will be classified as 
Category 2 materials (en masse placement). Steel beams that cannot be placed in a lift no higher than 18 in. 
(1.5 ft.) but which can be placed individually such that the highest part of the beam is not more than 4 ft. above 12 

the ground surface will be clas 

Wood 

Category 3 items (individual placement). 

Loads of demolition debris consisting primarily of wood and that can be spread in lifts no higher than 
18 in. (1.5 ft.) will be classified as Category 4 materials (organics). 

Miscellaneous Demolition Debris 

Loads of miscellaneous demolition plumbing, wiring, efc.) that can be spread in lifts no 
2 materials (en masse placement). Miscellaneous higher than 18 in. (1.5 ft.) will be 

demolition debris that can be placed individually such that the highest part of the debris is not more than 4 ft. 
above the ground surface will be classified as Category 3 items (individual placement). 

Tanks 

Tanks that cannot be placed such that the void space can be filled and Category 1 material placed and 
essurizable cylinders which have not 
be accepted at the OSDF. Tanks 
ter and 4 ft. high will be classified 

compacted around them shall not be placed in the OSDF. Pres 
been cut in half such that they cannot contain pressurized materials 
acceptable for placement in the OSDF and which are less than 
as Category 3 items (individual placement). 

Pipes 

Steel pipes which can be spread or placed into a lift no higher than 18 in. (1.5 ft.) will be classified as 
Category 2 materials (en masse placement). Steel pipes larger that cannot be placed in a 
18 in. (1.5 ft.) but which can be placed individually such that the highest part of the pipe 
above the ground surface will be classified as Category 3 items (individual placement). 
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C'IED MA'lXRIAL PLACEMENT AND COMPACTION 

A.4.1 Cat - 

placement and compaction of impacted soil and soil-like materials includes the 
following: 

e Testing to determine the water content and other physical properties of the impacted soil 
materials during processing, placement, and compaction; 

e Monitoring th ess of lifts as loosely placed and as compacted; 

e Monitoring th of the compaction and heavy hauling equipment on the construction 
surface (sheepsfoot penetration, pumping, cracking, etc.). 

Placement and Compaction Quality Control 

The standard Proctor test (ASTM D 698) shall be used for the determination of moisture/density 
relationships on the Category 1 material to be 
rior to establishing their parameters. The s 
aboratory established per the CQA Plan. 

in the OSDF. These material types will be composited 
octor tests will be performed in the on-site geotechnical 

The dry density, moisture content, and loose lift thickness of Category 1 materials shall be measured at 
a minimum frequency of once per 10,000 ft2 or once per 100 ft. by 100 ft. grid element per lift; measurement of 
dry density and moisture content are to be in accordance with ASTM D 2922 and D 3017 (nuclear methods). 
To establish correlations of moisture and density with the nuclear methods, the sand cone test method (ASTM D 
1556) shall be used once per day when Category 1 materials are placed. The sand cone correlation will also be 
used to evaluate the effect impacted materials may have on the nucl itometer . 

accordance with procedures Compaction testing for Category 1 materials will be do 
established in the CQA Plan. 

Rework 

At locations where the field testing indicates densities below the requirements of the ZMP Plan, the failing area 
shall be reworked. 

Lines and Grades 

Surveying of lines and grades shall be conducted by the Subcontractor on a periodic basis during the 
deposition of the impacted materials. The CQC Consultant shall monitor the surveying to ensure that slopes are 
roperly constructed to promote proper drainage and assure that required separation distances are maintained. 

Any deviation from the IMP Plan procedures shall be reported to the CM for corrective action. 
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A.4.2 CatePov 2 .Materia 

Placement Quality Control 

tant shall monitor and document that the placement of Category 2 materials is in 
Plan. 

Monitoring of placement by the CQC Consultant shall include verification that: 

8 Loose lift thickness is no more than 18 in. (1.5 ft.); 

a Category 1 materials are worked into the lift as much as practical; 

8 a lift is no more than 100 ft. and each is surrounded with 10 ft. of Category 

8 Horizons are limited to two lifts and separated vertically by a 4 ft. horizon of Category 1 
materials. 

Compaction Quality Control 

The CQC Consultant shall monitor an that the Category 2 materials have received the . 
compaction effort specified by the IMP Plan. 
material shall be tested in accordance with Section A.4.1. 

1 materials used to cover each lift of Category 2 
24 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

25 

26 Compaction testing of Category 1 materials covering the Category 2 material shall be documented in 
accordance with procedures established in the CQA Plan. 'n 

28 

Rework 29 

30 

31 

32 

At locations where the field testing indicated densities below irements of the IMP Plan, the 
failing area shall be reworked. 

A.4.3 ' Category 3 Item 

Placement Quality Control 

The CQC Consultant shall monitor and document that the placement procedures p in Section 8 38 

39 of this IMP Plan are followed by the Subcontractor in the placement of Category 3 items. rs will 
e individually 40 observe and document that the maximum lift thicknesses of Category 1 materials placed aro 

placed items are in accordance with the IMP Plan. 41 

42 

43 

OQQljjfj7 
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Quality Control 

The CQC Consultant shall monitor and document that the Category 1 materials used in the placement of 
Category 3 materials have received the compaction effort specified by the IMP Plan. Category 1 materials used 
in the p l a c e m e w  3 materials shall be tested in accordance with Section A.4.1, but at a frequency as 
follows: 

for soil cover lifts, once per each soil cover lift, and 
for side berms, once per 250 ft. length but not less than twice per grid element. 

(i) 
(ii) 

Compaction testing of Category 1 materials used in the placement of Category 4 material shall be 
documented in accordance with procedures established in the CQA Plan. 

Rework 

At locations where the field testing indicates densities below the requirements of the IMP Plan, the 
failing area shall be reworked. 

A.4.4 Categorv 4 Materials 

Placement Quality Control A 
The CQC Consultant shall monitor and oc ent that the placement procedures presented in Section 8.0 a 

of the IMP Plan are followed by the Subcontractor in the placement of Category 4 materials. Monitors shall 
observe and document that maximum loose lift thicknesses are in accordance with the M P  Plan. 

Compaction Quality Control 

The CQC Consultant shall monitor and document that the Category 4 materials, and the Category 1 
materials used in the placement of Category 4 materials, have receiv 
IMP Plan. Category 1 materials used in the placement of Category 4 
with Section A.4.1, but at a frequency as follows: 

compaction effort specified by the 
rials shall be tested in accordance 

(i) 
(ii) 

for side berms, once per 250 ft. length but not less than twice per grid element; and 
for cover lifts, once per each soil cover lift. 

Compaction testing for Category 4 and Category 1 materials will be documented in accordance with 
procedures established in the CQA Plan. 

Rework 

At locations where the field testing indicates densities below the requirements of the IMP Plan, the 
failing area shall be reworked. 
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A.4.5 C a t e y p  5 Mat&& (Spxial Handling, Place ment and ComDa&od - 

Placement Quality Control 3 

4 

5 

6 

The C ultant shall monitor and document that the placement procedures, trencWexcavation 
dimensions or ights, maximum loose lift thicknesses, and compacted height of final soil lifts are in 
accordance wi Plan (or its appropriate addenda). 7 

Compaction Quality Control * 9 

Highly Compressible Materials and Piping Containing Asbestos Insulation 

8 

10 

11 

I2 

nitor and document that the Category 1 materials used in the placement of 13 

these Category 5 mate 
effort specified by the IMP 

Sections 8.6.3 and 8.6.4, respectively) have received the compaction 
gory 1 materials used in the placement of these Category 5 materials 

14 

15 

16 

17 

18 

19 

20 

shall be tested in accordance with Section A.4.1, but at a frequency as follows: 

(i) for initial soil cover lifts in trenches or excavations, no testing is necessary or desired 
aside from observing compaction passes; and 
for subsequent soil cover lifts in trenches or excavations, once per each soil cover lift in (ii) 
each trench or excavation. 21 

.i ed in the placement of these Category 5 materials shall be 
24 

25 

Compaction testing of Category 1 mate A , 

documented in accordance with procedures established in the CQA Plan. 

Sludges 26 

27 

The CQC Consultant shall monitor and document that the Category 1 materials used in the placement of 2s 
these Category 5 materials, and these Category 5 materials themselv e received the compaction effort 29 

30 

31 

32 

33 

34 

35 

element; and 36 

37 

38 

39 

40 

41 

42 

specified by the IMP Plan. 

Category 1 materials used in the placement of sludges shall in accordance with Section A.4.1, 
but at a frequency as follows: 

(i) 

(ii) 

These sludges shall be tested in accordance with Section A.4.1, but at a frequency 

for side berms, once per 250 ft. length but not less than a minimum of 2 per grid 

for 'soil cover lifts, once per each soil cover lift in each placement unit. 

(i) once per each lift. 

Compaction testing of these Category 5 materials, and Category 1 materials used in the placement of 
materials, shall be documented in accordance with procedures established in the CQA Plan. these Cate !QO[fy&% 
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I 

2 

3 

4 

5 

6 

The CQC Consultant shall prepare as-placed plans for the completed impacted-materials placement 
activities. These plans shall report how much of each category of impacted material is in each grid element by 

e Subcontractor shall allow for this.activity in the scheduling of impacted materials 
omptly furnish appropriate sketches, notes, fies, and records to the CQC Consultant. 
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INTRODUCTION 

.1 Overview 

+:?gp=y+&. 
gj Thrs$&stems Plan describes the inspection, monitoring, and maintenance activities that will be 

u n d a e n  a@be Fernald Environmental Management Project (FEMP) On-Site Disposal Facility (OSDF), 
Fern& Oh$$! These activities apply to the leachate management system, sinal cover system, temporary 
facifitres:and access roads within the battery limit of the OSDF. 

SA.,:... ,>.&F 

This plan addresses the systems activities to be implemented throughout construction, material 
placement, and closure of the OSDF. ‘The inspection, monitoring, and maintenance activities for the 30 year 
post-closure monitoring period prescribed in the Final Record of Decision for Remedial Actions at Operable 
Unit 2 (OU2 ROD) Sa] will be addressed in the OSDF Post-Closure Care and Inspection Plan. 
Inspection, monitor aintenance activities beyond the 30 year post-closfire monitoring period will be 
addressed through fu dments to this plan and the OSDF Post-Closure Care and Inspection Plan. 

1.2 

The OSDF will be constructed to contain impacted materials derived from remediation of the operable 
units at the FEW. All material destined for OSDF disposal will be required .to meet OSDF waste acceptance 
criteria (WAC). The OU2 ROD has established-an initial WAC for the OSDF of 346 picoCuries/gram @Ci/g) 
of.uranium-238 (U-238) or 1,030 parts per millio&. (ppm) total uranium. The estimated total volume of 

aterial destined for OSDF disposal is 2.5iniIl&$@bic 8 ......... yards (1.9 million cubic meters) bank/unbulked. 
. 

80 percent of this material is @a@$, soil, with the remainder consisting of building 
demolition rubble, fly ash, lime sludge, mu@&xiJ s$&waste, and small quantities of miscellaneous other 
materials. 

1 

2 
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10 
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21 

P 

P 

24 

25 

26 

n 
The OSDF is designed to be constructed, material placed, and closed in stages. Projected phases of 28 

29 

30 

31 

the OSDF construction, placement of impacted material and closure are outlined in Table 1-1. 
y;$*;>x<:p;$sw 

The design approach for the OSDF is presented in the docu@t, “Rnal Remedial Design Work Plan 
for Remedial Actions at Operable Unit 2 ,, [DOE, 1995~1. The desig&&& OSDF, as currently developed, is 32 

presented in the “Final Design Package, On-Sire Disposal Facility” [&S&ec, 1996aJ. The design of the 
OSDF includes a liner systems, placement of impacted material, fin&&ver systems, leachate management 

33 

34 

35 

36 

systems, surface-water management systems, and other ancillary features. The liner and final cover systems 
details for the OSDF are shown in Figure 1-1. 

FEMP/OSDF SYSlEMs PIAN/1&1&967:00 pm 1-1 
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3" P'anScope This OSDF Systems Plan establishes the inspection, monitoring, and maintenance activities necessary 
to achieve .. .. C"").. ,,.,A y, , the proper performance of the OSDF. The scope of this plan includes: 

W>,.\%...+.*.& \& wh.. e*+>. _... *:p 
$$,$ Maintaining the OSDF throughout construction, impacted material placement and closure of 

.; \.... 3% &> .." . 

,% $$$ .&w*&i&$$s. 
,.$$ the OSDF. (While the Systems Plan also includes procedures to be used to maintain the 

OSDF in the 30 year postclosure monitoring period, those post closure activities are presented 
for illustrative purposes only, as post closure activities are addressed in a separate Post- 
Czosure Care and Inspection Plan); 

0 

0 

Inspecting, and monitoring, the leachate management system; 
~; :~*~& 

StabilSbg ,&p final cover system surface with grass species that limit the erosion of topsoil, 
are coidp@ple 2:. :.:.:.:b & Q,. 

,@$, 
.M&&hg the OSDF seasonal cover, when in use; 

> . V W >  

with local vegetation, and require minimal maintenance; 

0 

. 

0 

This Systems Plan has be& prepared fo#r&ulatory review. Prior to and during construction of the 

procedures for the specific equipment and s~&m pi&red and installed by the Subcontractor. This updated 
plan will serve as a working,document that will be periodically updated during the active life and closure of 

. the OSDF. In no case, however, will the updating result in a reduction in inspection, monitoring, 
maintenance and operational activities below the levels required by this plan unless approval for such reduction 

Monitoring temporary support facilities during construction; and 

Maintaining vehicular access around the OSDF. 
4: 
.:.x2:; 

SDF, this Systems Plan will be updated to c&&&quipment manuals and operating and maintenance 

. is formally obtained from the DOE and EPA/OEPA. 

0 The requirements from the OSDF design criteria package @CP) applicable to this plan, as 
well as other general requirements applicable to the plan, are presented in Section 2.0; 

0 

0 

0 

Activities for the OSDF leachate management system are presented in Section 3.0; 

Activities for the OSDF final cover system are con&ined in Section 40; # 
@ 

Activities for the OSDF seasonal cover are described in Section 5.0; @. 
,.&Ax 

p M $ f # W w , q  

j$$ 

0 Activities for the OSDF temporary support facilities, utilities, and site security fence are 
addressed in Section 6.0; . 
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0 

0 

Activities for the permanent access roads are presented in Section 7.0; and 

Recordkeeping requirements are presented in Section 8.0. 

0 Construction Manager (CM): responsible for ensuring that OSDF maintenance, monitoring, 
and inspection activities are performed in accordance with this plan, on schedule, and by 
suitably trained personnel; responsible for receiving and reviewing reports and documentation 
from the Subcontractor, and requesting involvement of Resident Engineer, as required; 

9 

10 

11 

12 

13 

14 

15 

16 

responsible for construction, impacted material placement, and closure of the 
The Subcontractor shall implement this plan until the OSDF is fully closed. 

I'be responsible for preparing the necessary health and safety plan that meets all 17 

health and safety requirements identified in the FEMP Project Specific Health and Safety Requirements Matrix 18 

(PSHSRM). In addition, the H&S personnel will.perform periodic audits of the Subcontractor to ensure 19 

20 

21 

compliance; H&S personnel will have stop-work authority (in the event of threat. to worker and/or public 
safety) until the proper corrective action is taken. The H&S Officer assigned to the OSDF project will be the' 
single point of contact for all safety, industrial hdiene, fire protection, and radiological issues or concerns.. 

0 
?,:.:<:: 8 '?$> 

The Subcontractor will be required to &QM&, a H&S field representative who will be responsible for 
the Subcontractor's compliance with all H&S&gquir..&epts. The Subcontractor H&S representative will be 
requ'ired to report all safety concerns and incidents to the H&S Officer. 

Radiological Technicians will also be assigned 'to the OSDF project. In conjunction with the H&S 
Officer assigned to the project, the Radiological Technician(s) will help to ensure radiological compliance 
throughout the project. Radiological compliance may include the radiological ,y..A.v ,.... .... .A,.., monitoring of equipment, 
materials, soil, and air during excavation, placement and closure to h$p e&re proper segregation, storage, or 
disposition; routine inspection, monitoring, and recording of area rad&adgtors and/or other radiation 
detection monitors; and radiological monitoring of personnel. The P$@SRh will be the basis for the required 
monitoring and will identify the action. levels that will ensure perso&safety by limiting exposure. 

<fi .W..,....X%Ay. 

1.6 Related ImDlementation Plans 

Several other implementation plans have been prepared for the OSDF that contain information relevant 
to this plan. Other'plans of direct relevance to this plan are listed below along with @g@&$ement 'of the 

$ ,, 3 

f&$ 

relationship of the work plan to this plan: 
@$ a+ 

0 OSDF Borrow Area Management and Restoration (BAMR) Plan [GeoSyn@, 1996bl: provides 
procedures to strip, develop, maintain, and restore the OSDF soil borro@&Q; 
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OSDF Construction Qual& Assurance (CQA) Plan [GeoSyntec, 1996dl: provides testing and 
certification standards which are required for the OSDF construction and materials or 
equipment which may require replacement or repair during construction activities; 

OSDF Impacted Materials Placement (7MP) Plan [GeoSyntec, 1996el: outlines impacted 
material acceptance criteria (WAC) and provides procedures for impacted materials disposal in 
the OSDF; 

OSDF Surface-Water Management and Erosion COnnoI (SFVMEC) Plan [GeoSyntec 1996fJ: 
provides details of temporary and permanent E&S controls for the OSDF (inchding 
maintenance requirements for channels and sediment control); 

0 

0 itoring Plan [FERMCO, 1996al: provides for monitoring potential fugitive dust 
tential radionuclide particulate matter that may occur during construction, 

erial placement, and closure of the OSDF; and 

ure Care and Inspection Plan [FERMCO, 1996bl: describes post-closure 
inspection, operation and rnainten/ance activities. 
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.O APPLICABLEREO UIREMENTS 

.1 Overview 
-w>qX,.\ 

Re&%&tory, DOE, and other requirements applicable to this Systems Plan are contained in the Design 
Critc&a Pacl@&e @CP) for the OSDF. The DCP is contained with the overall OSDF Design Package 
[G&tec3@96a]. These requirements take the form of applicable or relevant and appropriate requirements 
( h * d  to be considered criteria (TF3Cs) as determined by the record of decision for each of the various 
FEMP operable units, functional requirements, and general design criteria. The DCP requirements applicable 
to this Systems Plan are described below. . 

2.2 ADDlicable - or Relevant and ADDroDriate Reauirements. 

sed by this Systems Plan are: 

8(C)(4)(b): Leachate collection systems pipes shall (i) be provided with access 
ices; (ii) be of a length and configuration that do not exceed the capabilities of 

clean-out devices; and (iii) resist damage caused by differential settlement. 

e OAC 3745-27-0S(C)(4)(e): Lift stations shall be equipped with automatic high level alarms 
located no greater than 6 ft (2.0 m) above the invert of the leachate inlet pipe. Lift station 
pumps shall be of,adequate capacity and shall automatically commence pumping before the 
accumulated leachate activates tdg@igh level alarm. 

J? $$$ &;<<&&:; 
‘ 0  OAC 3745-27-08(C)(5): Le&&ate (gkxeyance and storage structures located outside of the 

limits of disposal shall be no less protective of the environment than the’disposal facility, and 
shall: 

Be monitored, as required by EPA and OEPA; 
ww;y$$$*;:y:qp> . For storage tanks, be provided with secondary$pmta’inment; .....,... v $  

&&&Y&Z e.:., 
For leachate lines, be provided with double &ta&ent; yp;$ , and 

x.:; 
, &&&,>: . For storage structures, have a minimum of one week of storage capacity as established 

by design using assumptions simulating final closure of the facility. 

e . OAC 3745-27-08(C)(8): Access roads shall allow passage of vehicles during all weather 
conditions with minimum erosion, dust generation, and wit$ adequate;>&* Grades aie 

,f . .?j: f A::<, 9 

$& 
& 
@j 
$99 A& 

not to exceed 12 percent. 
$y.. 
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Post-closure care activities for all sanitary landfill facilities shall include, but are not limited to: 

Continuing operation and maintenance of the leachate management systems and 
surface-water management systems; and 4 

$% '"$,,, 5 

$$ &..* pj ,+; 
repairs to the cap systems as necessary to correct the effects of settling, dead >Xi< ?$# ,.,jF 

,$$ . ..,...:.; >$/ vegetation, subsidence, erosion, leachate outbreaks, or other events, and preventing 
run-on and run-off from eroding or otherwise damaging'the cap systems. 

OAC 3745-27-19@)(26): The integrity of the engineered components of the landfill shall be 
maintained and any damage to, or failure, or the components shall be repaired. 

Y/*<v$/,,w*.:.:*, 
7 -  , ", ."#v.,,~+ 

c>; .e% Maintaining the integrity and effectiveness of the cap systems, including making 6 

7 

8 

9 

10 

11 

12 

d>/M&,L.d 

0 

13 

14 

15 

16 

17 

0 (J)(1)(4): If ponding or erosion occurs on are& of the landfill facility where 
n, deposited, action will be taken to correct the conditions 

0 OAC 3745-27-190(1): If leachate is detected on the surface of the landfill facility, then the 
outbreak(s) shall be repaired and: 

. Leachate shall be contained and properly managed'at the sanitary landfill facility; 

If necessary, leach llected and disposed in accordance with 
paragraph mo and OAC 3745-27-19; and 

Actions shall be t 
contribute to the production of leachate. 

e, control, or eliminate the conditions which 

0 OAC 3745-27-19(K)(2): At least one lift station back-up pump shall be kept at the disposal 
facility at all times. 

0 OAC 3745-27-19(K)(3): The collection pipe network$&&d leachate management systems 
shall be inspected after placement of the initial lift of 3aste'to ensure that crushing has not 
occurred and shall be inspected annually thereafter t d h u r e  that clogging has not occurred. 

2s 
26 

n 
28 

29 

30 

31 

32 

23 

34 

35 

36 

37 

. OAC 3745-68-10: After final closure, the owner or operator shall comply with all post- 
closure requirements, including maintenance and monitoring throughout the post-closure care 
period. The owner or operator shall: . .  38 

. .  @ s A ~ $ $ ? y ~ ;  39 

1) Maintain the integrity and effectiveness of the final cover, i n d u d q  making repairs to 40 

41 

42 

43 

the cap as necessary to correct the effects of settling, subsidence,f&osion, or other 
.>>X. :+:<< 
<:,>,\> 

.,,:::>.A:, 
:*# events; 

.,.,,.,........ d.: 

QQ[)[.I@.. Continue to operate the leachate collection and removal systems until leachate is no 
longer detected; i 
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3) 

4) 

Maintain and monitor the leak detection systems; 

Maintain and monitor the ground-water monitoring systems; 
.W*~SS%%.V .,.., .:.>>>y ..=. x\,:*. 

\%$< 5)  $24 . ..y<.> 

$$$ ${$! 

A,$&.,,E&w . 

Prevent run-on and run-off from eroding or otherwise damaging the final cover; and 5 

6 
v:ssx *v.q 

....,.. 

.y.... .:.,.:... :.:.x: ...A,., ,$& @' 6)  Protect and maintain surveyed benchmarks. 1 
:+:<I 

8 ... :...:..,.XI. .::' '. 

23 Functional Reauirements and Design Considerations 

The DCP contains a variety of functional requirements and design considerations that have been 
established for the OSDF. These functional requirements are specific facility design or performance criteria 
required by DOE. 
identified by the OSD 
function. Criteria r 
DCP. Criteria relev 
support facilities and 

iderations represent those other design, construction, or operational criteria 
cdengineer (AB) as necessary for the OSDF to successfully fulfill its intended 

F leachate management system are provided in Section 2.5 of the 
er system are described in Section 2.6. Criteria applicable to the 

presented in Section 2.9. 

2.4 Other Criteria 

Criteria applicable to this plan consist of those industry-standard practices that have proven effective at 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

m 
21 

other waste disposal facilities. Inspection g requirements from the manufacturers. and suppliers . P 

f materials, and equipment to be installed at F are also criteria relevant to this plan. P e 
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.O LEACHATE MANAGEMENT SYSTEM 

@.I overview of System 

*y@%ax>&* 
@ ThE;@uble-liner systems of each OSDF cell contains a leachate collection systems (LCS) and a leak 

.$$$ , ..._ <,.&. 

det&in (L@) systems (see Figure 1-1). These system are designed to convey any liquids that enter the 
s y s t a  t h o u 3  pipes (Le., the LCS pipes and the LDS pipes) to manholes located outside each cell. Liquids 
that%iiterdie LCS include: (i) leachate generated by infiltration of water through the impacted material into 
the LCS; and (ii) impacted runoff from active portions of the OSDF which infiltrate into the LCS. Liquid that 
enters the LDS is primarily precipitation that percolates into the LDS prior to placement of the primary liner. 
Liquid that collects in the LDS manhole of a cell shdl be pumped to the adjacent LCS manhole. In turn, the 
LCS manholes are connected by a LTS gravity line which conveys leachate from the LCS pipes in the 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

manholes via gravity 
gravity line is a doub 

ither a temporary gravity line or a permanent lift station. The temporary lift 
pe which conveys flows to the permanent lift station during earlier stages of 

13 

14 

15 

on Surge Lagoon (BSL) 16 

17 

OSDF operation. Fro rmanent lift station, leachate is pumped through a permanent double-wall 
forcemain to the Biod 

The locations of the LCS, LDS, and LTS gravity lines manholes, temporary gravity line and 
permanent lift stations are presented on the Construction Drawings. 

This Systems Plan addresses all leachate management systems components up to the LTS gravity line 
or temporary gravity Iine discharge point 

a.2 Basic Svstem ODeration 

The basic operation of the OSDF leachate management systems is described below. 

0 The LCS and LDS pipes from liner system to the LCS and LDS manholes for each cell consist 
of double-wall HDPE pipes (i.e., inner carrier pipes and outer co"ntainment pipes). Each pipe 
drains by gravity from the OSDF cell and terminates .,wAy$>.:::$5 in a :..... LCS > ....... or LDS manhole. 

:,:,~~ ""qk . 
$<S ..... 

0 The LDS manhole allows for direct discharge of flo e LDS carrier pipe into a 
primary containment vessel located inside the m S'manhole serves as a 
secondary containment structure for the primary ent vessel. The.LDS manhole has 
provisions for the monitoring of liquid in the primary containment vessel component of the 
manhole. The primary containment vessel has a 2 in. (50 mm) diameter liquid level pipe, a 
2 in. (50 mm) diameter suction pipe, and a 2 in. (50 mm) diameter discharge pipe. The 
discharge pipe is connected to the LTS.gravity line in the adjacent LCS manhole. 'The LDS 
containment pipe has a monitoring port and fixed end seal within the 
the absence of liquid in the annular space between the carrier pipe an 

Each LDS manhole has a cleanout adjacent to the manhole for main 
pipe. The LDS manhole also has access provisions to install a sum 
of construction water that drains from the LDS.prior to the placement of impacted material in 
the OSDF. 
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0 The LCS manhole allows for direct discharge of flow from the LCS carrier pipe into the LTS 
gravity line that passes through the manhole. The LCS carrier pipe has temporary valves for 
regulating leachate flow into the gravity line during OSDF construction, impacted material 
placement, and periods of gravity line maintenance, extension, repair, etc. These valves shall 

, be removed (and replaced with a solid-wall HDPE spool) from the LCS carrier pipe prior to 
final closure of the OSDF (so that, in the long term, there are no obstructions in the pipe). 

' The LCS carrier pipe in each LCS manhole also has a sampling port for obtaining leachate 
samples. Each LCS manhole has an inlet for a redundant LCS carrier pipe. The redundant 
carrier pipe has a valve (secured in a closed position) and sampling port (for periodically 
confirming the absence of liquid in the pipe). The redundant carrier pipe valve is configured 
so that it can be opened to allow flow to the LTS gravity line at any time in the event of a 
failure due to clogging of the primary LCS carrier pipe. This valve shall also be removed 

with solid-wall HDPE spool) after final closure of the entire OSDF. Both the 
undant LCS containment pipes have monitoring ports and fixed end seals 
manholes to verify the absence of liquid in the annular. space between the 
the containment pipe. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

0 LCS manholes are equipped with liquid level alarms, consisting of a submersible liquid level 

the alarm is activated when the liquid level in the LCS manhole exceeds 2 in. (50 mm). 
LCS and LDS manholes have pipe supports for the LTS gravity line and the LDS carrier pipe, 

18 

19 

20 

21 

sensor, logic controller, and alarm light. The liquid level sensor shall be calibrated such that 
The 

di respectively. 

9 . The LTS gravity line and manholes will be installed in stages, progressively 

f manholes and LTS gravity line for several cells. At 
advancing from north to s 

a given stage, the LTS gravity line will run through all of the manholes previously installed 

southernmost manhole serves as a connector point to the temporary gravity line. 

inner carrier pipe and a 10 in. (150 mm) diamet 
pipe of the LTS gravity line will be continuous ov 
to its discharge point). The outer containment pi 

ction with the progressive development of the OSDF. 25 

Each stage may involve 

and those installed for a given stage to the southernmost manhole installed in that stage. This 

a 

28 

27 

29 

30 

31 0 The LTS gravity line consists of a double-wall €ID gith a 6 in. (150 mm) diameter 
ent pipe. The inner carrier 32 

length (i.e., from its upgradient 
ntinuous between the LCS 34 

' manholes and joined to the manhole walls. 35 

33 

36 

e The LTS gravity line will be equipped with a vent and 4 in. (100 mm) diameter quick-connect 
hose connection at its northern,end. The purpose of the vent is to'prevent pressure or.vacuum 
buildup in the systems.. The quick-connect hose allows pressure test 
jetting water in the line to clean it. The gravity line will have clean 

37 

3s 

of each LCS manhole for maintenance. 41 

42 

e The butterfly valve located in each LCS manhole will be manually adju 
the flow meter to control the rate of flow into the temporary gravity line.. The temporary 
gravity line control systems are designed to allow flow at a rate no greater than the storm 

'%I conjunction with QJ 

i Q@iQr?,O'J 
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design flow rate, which has been established as 200 gallons per minute (gpm) (760 liters per 
minute (lpm)). 

Unneeded portions of the temporary gravity line are to be taken out of service as part of each 
subsequent stage of construction. At that time, the LTS gravity line should be extended either 
to the next temporary gravity line connection location or to the permanent lift station, as 
appropriate. 

The temporary gravity line between the LTS gravity line and the permanent lift station consists 
of double-wall HDPE pipe. The inner carrier pipe is 6 in. (150 mm) in diameter and the outer 
containment pipe is 10 i'n. (254 mm) in diameter. The temporary gravity line will have a 
slope of at least 0.25 percent towards the permanent lift station. During winter months, the 

ity line must be covered by at least a 3 ft (0.9 m) thick soil cover for frost 

0 

0 lift station is provided with secondary containment which is designed so that it 
for the presence of leakage. 

0 The permanent lift station is capable of storing the quantity of leachate generated during a one- 
week period using design assumptions simulating final closure of the OSDF. 

Prior to the discharge of liquid in@ the permanent lift station, the liquid passes through a 
motorqperated inflow valve wh&&loses iF .....A .. automatically in the event of power failure or if 
liquid levels in the lift station gse.d&ove the high level alarm setpoint or any level that would 
cause an electrical short or d.&.age @!&uipment in the lift station). The lift station also has a 
manual means for closing thFtft station motor-operated inflow valve. merefore, this valve 
can be closed manually, if needed, until appropriate maintenance activities can be 
implemented. 

0 a '  

0 The permanent lift station will be equipped with a pumping vwd....yy.. systems to transfer liquids in the 
liftstation to the BSL. 

.&,,,,,> , ..?.+'. Y$ 

28 8 
g$ x 

$jpS@ 
Each major component of the leachate management systems @I1 be'identified (Le., numbered) during 

installation. The Subcontractor will be required to provide manufad%'s equipment operating and 
maintenance instructions as part of Construction Acceptance Testing. Construction Acceptance Testing is the 
performance of all necessary testing to demonstrate that subcontractor supplied or installed equipment and 
system are installed satisfactorily and safely in accordance with the Construction Drawings and Specifications. 

3.3 LDS and LCS ODeration'Procedures pwpz$qq, 
/ $& 2 

The LDS and LCS of each OSDF cell shall be operated by the Subcontractor in &ormame with the 
requirements of this section. 

0 Systems shall not be accepted for operation until the Subcontractor has completed all the 
requirements of the Construction Acceptance Testing. 
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e Prior to the start of active operations of a cell, the Subcontractor shall maintain a sump pump 
in the primary containment vessel of the LDS manhole and pump accumulated water to the 
FEMP stormwater management system. The LDS flow rate shall be less than 10 gpm 
(38 lpm) (due to drainage of construction water from the LDS) prior to the start of cell 4 

WA<tT~>~<,+, <<.:*, **., 
234 *>. . $@A, operation. 5 
?SS 
$gj A,..,. g g  @$ 6 

7 

8 

%.* A:= 
.....A I....... A'..... ,.@ Prior to the start of active operations of a cell, the subcontractor shall obtain a sample of the 
,."' <...:.:. 

liquid in the primary containment vessel and test for constituents that are defined by the A<;~~$x5&$~' 

Construction Manager. 9 

Prior to the start of active operations of a cell, the Subcontractor shall set the 1evel.transmitter 
for the primary containment vessel of the LDS manholes to activate the alarm i.e., alarm light 

of active operations of a cell, the Subcontractor shall set the level transmitter 

10 

11 

12 

13 

14 

1s 

16 

17 

18 

19 

20 

21 

e 

el 6 in. (150 mm) below the top of the vessel. 

0 

ntainment vessel of the LCS manhole to activate the alarm for a liquid 
above the bottom of the vessel. 

e If an alarm is activated, the Subcontractor personnel shall respond within one hour to assess 
the reasons for the alarm sounding and to take corrective actions. 

e 
. ' 

Prior to the start of active operatiQns of a cell, the Subcontractor shall attach an auxiliary 
cleanout to the LTS gravity lint&f@out adjacent to the cell. 

.& .s.;: &,.* ....., >;::*::. ' . ,. ..~. ,.. .. . ... . . .. .. .. . .,> ,.,. <.> ..... . . . A  

0 The butterfly valve on the LGS.car$kgipe A.........,.. .Yi.:.:<<Y: . shall be maintained in the closed position until the z 
start of impacted material placement in the cell. The Subconqactor shall manage runoff that 26 

falls into the cell prior to the start of impacted material placement as stormwater. This water 
shall be pumped using a sump pump or other means to the FEMP stormwater management 
system. 

,...+....,..... n.;....,. .,,. . ..>..>>:; .... .,..,,..x ,...; 
e Prior to start of active operations of a cell the SubcoqpactofShall verify the absence of liquids 

in the LCS, redundant LCS, and LDS containment p&&$ opening the monitoring ports on 
each containment pipe and visually observing for colf&onof :$$< any liquid present. 

After impacted material placement begins in a cell, all water in the cell may be discharged to 
the FEMP stonnwater management system. The butterfly valve on the LCS carrier pipe shall 
be opened to allow discharge to the LTS gravity line, but shall be positioned (throttled) such 
that flow rate to the permanent lift station does not exceed 200 gpm (760 lpm). 

e 

. 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

$y::w3:>aq$x 39 

The impacted runoff catchment area is designed to allow impacted runofffh eder directly into 40 

the LCS collection system. If the system becomes inoperable (e.g., clog&g of the sacrificial 
geotextile has occurred) the subcontractor shall remove impacted runoff hgpumping from the 

41 

42 

63 

44 

.&sk\x impacted runoff catchment area to the auxiliary'cleanout. 
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0 The valve on the redundant LCS carrier pipe shall be maintained closed at all times, unless 
overridden by conditions dictated in Section 3.4. 

The butterfly valve on the LCS carrier pipe shall be maintained open at all times during the 
active life, closure period, and post-closure period of the OSDF, except for those periods 

operational emergency. 7 

- 1  

2 

3 

4 

5 

6 where the valve needs to be closed for systems maintenance and repair or in the event of an 

8 

0 The LCS manholes are designed as closed system; liquids should not accumulate in these 
manholes. The level transmitter in the secondary containment in each LCS manhole shall be 
set to activate the alarm light for a liquid level of more than 2 in. (50 mm) above the floor of 
the manhole. If the alarm is activated, Subcontractor personnel shall respond within one hour 

roblem and to take appropriate corrective actions. 

0 ve operations of the OSDF, the Subcontractor shall daily measure and record 
ty in, and flow rate into, the primary containment vessel of each LDS 
h b l e  suction pump shall be used to pump this liquid through the LDS suction 

pipe and into the LDS discharge pipe. The LDS primary containment vessel. shall be 
evacuated as often as necessary to prevent overtopping of the vessel. 

0 The Subcontractor shall provide the CM with whatever equipment or assistance the CM may 
periodically request in COM 
sampling or monitoring ports. 

taining samples of liquids,from the LCS and LDS 

The Subcontractor shall follow all and Health Administration (OSHA), DOE, and 
FEMP site requirements for confined space entry when performing monitoring and inspection activities in the 
LDS and LCS manholes. 

3.4 LDS and LCS InsDection and Maintenance Activities' 

VKm:e<s*,q$ 
The LCS and LDS shall be inspected and maintained in acco#@ce with the schedule and activity 

requirements outlined in Table 3-1, or until leachate is no longer gen&@@imd an alternative activity schedule 
has been approved by EPA and OEPA. Specific details of the q u i &  insbection and maintenance activities e*. +$,,.*$;h p. are given below. . .  

According to ARAR (OAC 3745-27-19&)(3)), the LCS and LDS pipe network shall be inspected after 
placement of the initial lift of impacted material to ensure that crushing has not occurred, and annuidly 
thereafter to ensure that clogging has not occurred. Clogging can occur by deposition of particles within the 
pipe or by biological growth inside the pipe.. The Subcontractor shall inspect this pipip,@$$ggk between the 
manhole and the first 100 ft (30 m) of subdrain pipe inside the cell. The portion of the &e &yond this point 
inside the cell is considered to be redundant because the gradation of the LCS granular d a a g e  material is 
designed to limit the level of leachate on the geomembrane liner to less than 1 ft (0.3 m) Bithout <.:,*. need for a 
subdrain pipe. *$*& 

a 
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Access to the LCS and LDS pipes for inspection shall be through HDPE cleanouts located adjacent to 
e LDS or LCS manholes. Inspections shall be performed using a video camera or other appropriate 

mpection equipment. The inspection equipment shall have the ability to monitor its location (e.g., distance 
couq&r), be sized to fit within the LCS and LDS inner carrier pipes indicated on Construction Drawings and 
be *able .&$eing pushed'the length to be inspected. 

If %&spection indicates that a LCS or LDS pipe is obstructed, the pipe shall be flushed by pumping 
fies#w8from a water truck through a hose inserted in the pipe cleanout. If flushing does not remove the 
obstruction, other methods shall be used to clean the pipe. These other methods may include blowing the 
obstruction out with air, vacuuming, rodding, or inserting a snake, fish tape, or other suitable device. If air 
or water pressure is used, the working pressure inside the pipe shall not exceed the rated pressure of the pipe. 

'..:>.h,v..A\*w. .>>> ' ,'V<.V 

.1 
,:..>.., $$ ..... z:.. 

c.?, +... vq 

enance procedures (other than flushing) to use to remove a pipe obstruction 
case basis. Any procedure proposed by the Subcontractor other than flushing should be selected on 

with water .must be pr by the CM. 

LDS pipe obstruction cannot be dislodged, or in the very unlikely event that a 
pipe has undergone partial or total crushing, the following procedures should be considered in the following 
order: 

0 For the LCS or LDS, insert a new small diameter pipe within the obstructed or collapsed pipe; 
ig. 

.$i@> 
,$ <.& 

For the LCS, activate the redqd&@LCS '..,...' pipe; and 
.,:, :, 

For the LCS or LDS pipe, if the obstruction or collapse is.outside of the disposal facility 
containment systems, replace the pipe. 

,:.:.:.>. ...,..>. .......... ,......... .... .::$ . >,.. &:.. ,v,,,): ?,&gjx 

a 
0 

All equipment inserted into the LCS or LDS line for inspection and/or maintenance shall be 

y<p<5f&.&<tz.: 
decontaminated prior to removal from the OSDF battery limits. 

$2 x$, 

In addition to the foregoing requirements, 'all mechanical and#$,m$cal equipment shall be calibrated, 
operated, maintained, and serviced in accordance with the manufactu&'s &structions for that equipment. 
Manufacturer's instructions are contained in Attachment A of this Sy&m Plan. These instructions shall be 
amended to this plan once the equipment is installed by the OSDF Consultant Subcontractor and accepted by 
the CM. 

3.5 LTS ODeration Procedures 
@&.~~>yi;p$;:y 

The OSDF LTS shall be operated by the Subcontractor in Lnformance with &e {$u&ments of this 
section. q$$ 

$24 $$ yi 
0 Systems shall not be accepted for operation until the Subcontractor has &ipieted the 

requirements of the Construction Acceptance Testing. 
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0 Before taking the temporary gravity line out of service, the Subcontractor shall manually turn 
off the inflow valve in the LCS gravity line and the required temporary portion of the gravity 
line shall be removed. 

<, ,,,,, >,.,,.,.,.,. ~.‘$>.3p,,,/.<h. 
3.6 @ Ll‘SiInsDection and Maintenance Activities 

v2.q 
&::< *<.;4, 
gg 
$$$ j#p The leachate transmission systems shall be inspected and maintained in accordance with the 

schedule and activity requirements outlined in Tables 3-2 and 3-3, or until leachate is no 
longer generated and an alternative activity schedule has been approved by EPA and OEPA. 
Specific details of the required inspection and maintenance activities are given below. 

<.:.:.; fi.55 

,fi$&,*i,y$..p>~ 

The manholes, leachate transmission system, valves, connections, sampling ports, monitoring ports, 
pumps, etc., shall be inspected and maintained to provide for proper OSDF operation. All 
mechanical and el ment shall be calibrated, operated, maintained, and serviced in accordance with 
the manufacturer’s ins for that equipment. Manufacturer’s instructions are contained Attachment A 
of this OSDF Plan. , the inspection and maintenance activities for the LTS shall include the 
following: 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

0 

18 

19 Confirm that appropriate warning signs are visible (e.g., confined space entry, buried pip and 
conduit); P 

21 

Check instruments/valves (e.g., m e  sticking or jammed devices, corrosion, leaks, and 
misalignments); 

.A:::*.:: 
’ <.:. .:.:.:.:, ,as <::s:., 

~r,,..,.,,. .VC..<< 

+:. ... ....... 
<$ <x:::. 

,;p ........,.,. +$&. 
...... ... 
.,...,. . (.:. 

Note any temperature extre&mwhic@kqay A*..,.. .,<.. exist inside the manhole (e.g., temperature outside . z 
of equipment-specific operating temperature ranges); 

Verify instrument systems status (e.g., elevation and location of automatic level switch in the 
lift station manhole), 29 

26 

n 
28 

. 

- 3 0  
.‘.?>y*;>j;~!$~~>>~ 

Monitor flow for pulsating, over pressure, or under &$ssurg 
83 
$$$7amj 

Check for the presence of liquids in all secondary co#ainmh systems; <e&. . .  <<$pA<.h+<.; 

Confirm pump operatiodpriming; 

Check hoses for physical wear and poor connections prior to each use; 

Rate condition of manhole covers; 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
,...,... ,....... .,.,.,. . 

41 Note condition of concrete slab; and ty<:.t 

42 
. .&&.. Confirm adequate protection is provided around the temporary gravity be. Should any of the a 

1 above inspections reveal systems deficiencies, the conductor shall be connected utilizing a 
procedure approved by the Construction Manager. 

FEMPKXDF SYSTEMS PIAN110-10-967:OO pm 3-8 



4 5 2  
FEMP OSDF SYSTEMS PLAN 

. . . . .  

. . e e 

201WPLoo8 
(REV. G, October 1996) 

. . e . .  

1 

FEblPlOSDF SYSTEMS PLAN110-10-96700 pm 3-9 
0006x4 



. . . I. 0 

4 
z . 

~ 

x 
3 s 
$3 
E 
0 3  

b U  
g-2 

FEMP OSDF SYSTEMS PLAN 
201OO-PLoo8 

(REV. G, October 1996) 

hhh 

2.03 

FEMP/OSDFSYSTEMS PIAN/lO-lO-%7:00pm 3-10 



i?. 2 
FEMP OSDF SYSTEMS PLAN 

2010&PLOO8 
(REV. G, October 1996) 

.7 Emerpencv Procedures for Spills a .  
chate management system has been designed with multiple safeguards and redundancies 

umulation of liquids in the secondary containment or the overflow of liquids from the 
components of the leachate management system. These safeguards and redundancies 

0 The LDS primary containment will be equipped with a level transmitter which activates an 
alarm light if the liquid level is less than 6 in. from the top of the containment. 

The secondary containment of the LCS manholes will include level transmitters which will 

. .  

if the liquid level exceeds 2 in. (50 mm) from the bottom of the containment. 

0 1 alarm consists of a submersible level transmitter, programmable logic 

ogic controller, and if programmable logic controller concludes the liquid level 
arm light. The level transmitter originates a signal which is sent to the 

exceeds the maximum preset value, it activates the alarm light. 

0 The Subcontractor personnel shall respond to the alarm within one hour to assess the problem 
and to take appropriate corrective actions. 
24 hours. a day. 

An Subcontractor .representative shall be "on call" 

a3.8 Recordker)ing 

The Subcontractor shall maintain written records of all monitoring activities, inspections, and 
maintenance repairs in,accordance with the recordkeeping and reporting requirements of Section 8.0 of this n 
plan. 28 
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FTNAL COVER SYSTEM @I overview of Svstem 

-$3p&*qh>., . 
sis !$$ Th&wnstruction, placement of impacted material, and closure of the OSDF is scheduled to occur over 

a 7 J&IK per?&. As each cell is filled to final grade, the final cover system will be installed over that cell. 
Figufg 1-1 o&bis plan presents the final cover system cross section. As seen in this figure, the topmost 
surfaceaf%e final cover system is vegetation. The goals of the vegetation- are: (i) to stabilize the final cover 
systems surface with grass species that limit the erosion of topsoil; (ii) to closely follow the local vegetation; 
(iii) to be visually attractive; and (iv) to require minimal maintenance. The vegetation is underlain by, in turn, 
the topsoil layer and the vegetative soil layer. 

_. ,, \p+ 

ed cells will initially consist of selected mixes of native species. This 
and maintenance in order to manage bare areas and erosion, and to intercede 
ion succession, which, if left unimpacted, would result in c l h &  forest 
ear timeframe. The topsoil and vegetative soil Iayer also require inspection 
e potential for surface erosion, gully formation, and settlement and 

in the process of old 

subsidence. 

The final cover system grading plan is shown on the Construction Drawings. 

Final Cover Svstem InsDection and Mai'htenance Activities 

.The final cover shall be inspected and&a&&ned in accordance with the schedule and activity 

. .  
$q$+ 
.$ 

.:.:.& 

requirements presented in Table 4-1 of this @an. . ...A .... ... Th&:ippection .....,...... . ..... and maintenance activities identified in this 
table are designed to provide a final cover system that maintains its effectiveness and performs as intended. In 
addition, the inspection activities are designed to detect any significant deteriorati0n.h the final cover systems 
components. 

The inspection shall consist of a walkover survey of the entire OSDF final cover system. The visual 
" Y . ~ ~ > ~ W , p r . $  

inspection shall be conducted by traversing the cover system on a 100 A (30a) grid pattern. Suspect areas 
shall be delineated on a topographic plan of the site. The inspectio&&&&!:&esult in evaluation of the following 
items, if present: 

g$'. '"$ 
... p.:. 
c. r... ,. ... . ......... 

. &&&:.:.: 

Vegetative stress (Le., if areas without vegetation or with dead vegetation (not just dormant) or 
sparse vegetation and/or undesirable plant growth are present); 

Erosion, bare spots, poor performing vegetation; 
p $ y y  $ Unwanted rooted plants, weeds, or saplings; SL' @ & 

$& 
,, $@>>, 

/.A<<. 

,,&L...,AU 

Topsoil erosion or drainage gullies; 

Topsoil settlement or subsidence; 0 
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0 Presence of burrowing animals; . 

0 Seepage erosion of cover drainage material; 

Clogging or covering of cover drainage layer outlet by topsoil or any other material(s); 

Tension cracks which may be indicative of the instability of cover systems; 

Toe bulges which may be indicative of the instability of cover systems; and 

. 
0 

0 Leachate seeps. 

and frequency of, grass cutting will depend on the final seed mix selected for 
Mowing shall occur at least once annually (in the late fall) at a time when the 

ry. Mowing equipment shall not cause rutting or disturbance of topsoil. 
ified if needed, in a subsequent version of this Systems Plan based on the 

final cover systems is 
More frequent mow 

Maintenance activities for the OSDF final cover system shall include surveying .of settlement 
monuments placed on the OSDF final cover system. These monuments shall be surveyed monthly for at .least 
six months after installation, then semi-annually for five years, then annually. 

. .  
. ' Repairs to the OSDF final cover'syst 

approved by the CM. Any repair activity inv 
conformance with the original Project Speci 

t vegetation and topsoil, shall not be made unless 
component of the final cover systems shall be in full 
that component. 

Woody species reproduction that develops in the OSDF final cover system shall be eliminated 
mechanically, chemically or by fire. Many woody species maintain the root systems when cut and rapidly 
resprout. The root systems continues to grow through repeated cuttings and can become extensive. For this 
reason, chemical herbicides (spraying of individual trees and shrubs) or fire shall be preferred for control of 

, woody species reproduction, as eradication of the whole plant include the"Eoot systems is a primary goal. A 
combination of mechanical and chemical treatment where cut stumps kg&@ted with herbicide to prevent 
resprouting may also be considered. The most effective method for &naghg woody vegetation shall be 
evaluated for the OSDF by the Subcontractor based on available equgkent, expertise, and cost. 

. 

.A. ,..>A ........... ......,..... 
A &..>R... . '....., ..., 

It is noted that additional Systems requirements for the OSDF project, which the Subcontractor shall 
follow, are contained in the: (i) OSDF Borrow Area Management and Restoration Plan; and (ii) OSDF 
Swace-Water Management and Erosion Control Plan. 

43 Recordkeedng 

The Subcontractor shall maintain written records of all monitoring, 
inspections, and maintenance repairs in accordance with recordkeeping and 
Section 8.0 of this Systems Plan. 
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TEMPORARY SUPPORT FACILITIES. UTTLITTES, AND SITE SECURITY FENCE 

DescriDtion of Svstems 

-y@W.WRyx 
. 

d u r ~  consaktion, impacted material placement, and closure. Temporary support facilities include survey 
benc&arks.j@dministrative support trailers, equipment maintenance facilities, decontamination facilities, and 
matenaFstorage areas. Utilities include electricity, water, wastewater, and telephone system. A site security 
fence will be erected during construction and will be dismantled at the end of construction. 

jgj ThH;Qnction of the temporary support facilities and utilities is to provide support for of the OSDF 

,,$& ,.,, , ., +$f,P 

The support facilities and utilities must be maintained to provide adequate and reliable support for the 
construction activities that will be performed for the OSDF. The support facilities and utilities must be 
maintained in a maan 
with applicable health 

nsistent with the requirements of applicable utility codes at the FEW and 
requirements for the FEW. 

isting of 6-ft (1.8-m) high chain linked fence with three strands of barbed 
be erected around the OSDF construction area. The fence gates will be 

locked with keyed-alike locks. The location of the security fence will be periodically relocated as cell 
construction progresses from north to south. If it is determined that a fence is to remain around the OSDF. 
(permanently), it will be evaluated for both security and aesthetics. 

Temporary support facilities, utilities,, security fence shall be inspected and maintained in 
ented in Table 6-1. During winter shutdown, 
or damage to the systems contained in the facilities 

. 

accordance with the schedule and activity req& 
unoccupied facilities shall be inspected to de;;; 
and to ensure the systems are functioning properly. The permanent survey benchmarks shall be insp.ected for 
any evidence of damage or disturbance. If such evidence is observed, it should be noted and reported. The 
CM will then have the benchmark resurveyed and re-established if necessary. 

The administrative support trailers and equipment mainten& es shall be inspected for the 
d stairs, access ways and fire 
r trailers only); (v) condition the 

following items: (i) leaks in roof, windows and doors; (ii) structur 
escapes; (iii) security of doors and windows; (iv) condition of tied 
beating, ventilating, and air conditioning. (HVAC) systems; (vi) condgbn of associated storage tanks; and (vii) 
cleanliness. 

Equipment decontamination facilities will require routine maintenance of pumps and. valves and 
cleaning out of sump areas. The operation, inspection, and maintenance of all electrical and mechanical 
equipment shall be'in accordance with the manufacturer's insqctions. These instruc@+q.agpovided in 
Attachment B of this Systems Plan. 2: $ 

+$ 
g.2 
$A>, 

Material storage areas shall be inspected to ensure that the area is secure and traffbble. If the area is 
not secure, security fence shall be installed. If the area is not trafficable due to excessid 'hg,  poor 

etc., the-Subcontractor shall notify the CM. The CM will evaluate the situation and issue a plan for 
rrective actions. 
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Utilities shall be inspected to ensure that no deterioration has occurred and that proper grounding of 
is functioning. Utilities shall meet all applicable standards (Le., Cincinnati Gas and Electric, NEC, 

ASTM ..*B4v5::z.>*:k, ASCE, ANSI, ACI, and F E W  site facility standards). 
$@ *e>, 
$& 
$@ The %nstruction security fence shall be inspected for the following items: (i) holes in the mesh; (ii) 

thre&trand.&k barbed wire on top of the fence; (iii) security of all access points; and (iv) warning signs 
po&%ii%60 ft (30 m) centers along the fence. Repair work or replacement of the security fence shall be 
performed in a timely manner to prevent unauthorized access to the OSDF. After closure of the OSDF, the 
construction security fence shall be dismantled, and disturbed areas shall be regraded and re-vegetated. A 
permanent fence (that is aesthetically pleasing to stakeholders) may be installed and maintained for the duration 
of the post-closure period. If a permanent fence is determined necessary; the details will be provided in a 

(. ..+A 

1 
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10 
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12 

subsequent design su 13 
14 
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16 

conformance with th ect Specifications. 17 
18 
19 
20 

5.3 RecordkeeDing 

21 
22 

Maintenance 
, necessary. ~ l l n e w  

support facilities and utilities shall include repair or replacement of items a ' 

installation work for repair or maintenance activities shall be in full 

The Subcontractor shall maintain written records of all monitoring, inspections, and maintenance 
repairs in accordance with recordkeeping an equirements of Section 8.0 of this Systems Plan. , 

. a 
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SDF ACCESS ROADS 

%,,on of Roads 

p to the OSDF will be continuously controlled. Access to the OSDF will be provided by: 
haul roads (ii) impacted material haul roads; and (iii) leachate transmission systems access 

co 

Access roads to the OSDF will be developed in phases in conjunction with the phased development of 
the OSDF. Access to the OSDF must be maintained to provide safe, efficient ingress and egress to the work 
areas and other areas. Safety and traffic control signals at critical locations (e.g., flagmen) wilI be utilized as 
needed throughout construction (e.g., intersection of the relocated north entrance road and the construction 
haul road) to mark areas. Traffic will be routed and controlled in a manner that maintains an 

e accidents and to avoid delays in the constiuction. Road maintenance and 
control will be the res ity of the Subcontractor. 

providing access to the Construction Drawings. 

6.2 Access Roads Inspection and Maintenance Activities 

Access roads to the OSDF shall be inspected and maintained in accordance with the schedule and 
activity requirements presented in Table 6-1. T@$ubcontractor shall be responsible for safe and efficient 

SDF access road operations during OSDF consf&&tion, ,:.> ..:.:.:.:: filling, and closure. The Subcontractor shall e maintain all road signage in a clearly visible s#ea:5z&toad signage shall be increased if needed :to achieve safe 
and efficient traffic operations. If necessarydhe S@&pactor shall provide traffic control personnel at key 
locations. 

Road maintenance shall be performed utilizing appropriate construction equipment. Areas of soft 
subgrade soil, pumping, or excessive rutting shall be improved by removing and replacing subgrade soils, 
installing a geotextile separation layer (if required), and replacinghncreasing the road aggregate. Areas of the 
road that are frequently wet or inundated shall be improved by regr cent areas to change stormwater 
runoff patterns or cutting roadside ditches 'to drain near-surface perc 

As necessary, the Subcontractor shall maintain the OSDF a snow accumulations that 
would interfere with OSDF activities, The Subcontractor shall prevent the generation of excessive road dust 
such that fugitive emission levels remain in full compliance with the OSDF Air Monitoring Plan. Dust 
suppression shall be achieved by using a water truck. Alternatively, periodic application of dust suppressants, 
such as magnesium or calcium chloride, liquid polymer emulsion, or agglomerating chemicals may be 

. considered, but only with approval of the CM. > .  
, $/ 

Any repair activity to roadways within the OSDF battery limit shall utilize mat 
full conformance with the original Project Specifications. 
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."" The R-rdkeeDing Subcontractor shall maintain written records of all monitoring, inspection, and repairs in 
recordkeeping and reporting requirements of Section 7.0 of the Systems Plan. 
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RECORDKEEPING AND REPORTING 

The Subcontractor shall be responsible for preparing and maintaining accurate and complete records of 
all ,&gpction, operation, and maintenance activities. The Subcontractor is also responsible for reporting these 

.+A<*.. .k,...h\ activfges t$&p CM. 
8% 'a+. 

@$. 
& e:::? 

$8 Thi&&&on of the plan describes the general record procedures that will be followed by the personnel jg, ., .. ,.._ &wfl 

,,.A 
yy< 

<.%.. 

perfrsmg"0SDF activities. These procedures will ensure that consistent and reproducible records are 
developed when the work is performed by various individuals. This section also addresses the Subcontractor . 

reporting requirements. 

7.1 RecordkeeDinP Procedures 

be responsible for establishing the detailed procedures and requirements for 
the collection, stor ce, and disposition of all OSDF records. Records shall be protected from 

laced in lockable, fireproof filing cabinets and by duplication and/or 
microfilming. Reco ed in accordance with a subject lile index and shall be retained at the FEMP 
for 30 years after closure of the OSDF. Required records shall include, but not be limited to, field logbooks, 
other data collection forms, equipment calibration records, cost data, drawings, maintenance records, and all 
associated reports. 

All original data collected in the field by,&e Subcontractor shall be considered a permanent record; 
is hcludes'all field logbooks, other data forq#,fhd photographs. .All of these documents shall be 

by the signature and date of the ori&xtm&, Errors shall be corrected by crossing a single line 
through the error and entering the. correct i q f m a t i ~ ~ ~ ~ ~ ~ c o r r e c t i o n s  will be initialed and dated by the person 
making the correction. 

7.2 ReDortiny Procedures ) 

After each inspection and maintenance activity, a draft report that includes an executive summary, 
'.copies of field logs, photographs, checklist forms, &d other pertinenf@ag%ll be submitted to the CM for 
review, approval, the forwarding to DOE. Following review and ap&&@i final copies of the inspection 
report and associated documents shall be submitted to OEPA and USEPA. ' 

5.: .:.:.:.:.:.:.y .% ...A ,.. , ~ 
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ATTACHMENT A 

OWNER’S MANUALS FOR LEACHATE MANAGEMENT 
SYSTEM EQUIPMENT e 

(TO BE PROVIDED BY THE OSDF CONSTRUCTION CONTRACTOR AS PART OF 
CONSTRUCTION ACCEPTANCE) . 



ATTACHMENT B 

OWNER’S MANUALS FOR 
DECONTAMINATION FACILITIES 

(TO BE PROVIDED BY THE OSDF CONSTRUCTION CONTRACTOR AS PART OF 
CONSTRUCTION ACCEPTANCE) 



452 



INSTRUCTIONS 

1. Please insert the Post-Closure Care and Inspection Plan 
(Rev. G), previously transmitted on September 18, into the 
Support Plans binder as Tab 9; make sure to also insert the 
three change sheets previously transmitted on September 
27. 0 
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