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3 6 5 9  EXECUTNE SUMMARY 

This Implementation Plan describes the remediation of soil, sediment, perched water, and at- and 

below-grade structures in Areas 3A and 4A (Area 3A/4A) at the Fernald Environmental Management 

Project. The surface and subsurface of Area 3A/4A are contaminated due to milling and foundry 

operations associated with uranium metal production between 195 1 and 1989. Area 3A/4A covers 

approximately 48 acres in the eastern half of the former production area, which included many of the 

site’s largest facilities. Most of these buildings have undergone decontamination and dismantlement 

(D&D), and the remaining D&D activities will be completed before at- and below-grade remediation 

begins. Area 3A remediation is scheduled to begin in 2001 and Area 4A remediation is planned to 

begin in 2002. However, the Area 4A remediation schedule will not be finalized until the 2001 

baseline activities are completed and approved by DOE. 

0 

’ 

This Implementation Plan follows the appropriate remedial designlremedial action steps listed in the 

Sitewide Excavation Plan (Le., predesign investigations, remedial design, remedial action, 

precertification and interim grading activities). Post-remediation certification and restoration will be 

addressed in future documents (e.g., the Certification Design Letter (CDL) and Natural Resources 

Restoration Plan (NRRP)). 

The area 3A/4A remedial action involves removing at- and below-grade structures associated with 

production plants and warehouses, as well as excavating contaminated soil and debris that exceed the 

final remediation levels (FRLs). The primary constituents of concern are radium-226, radium-228, 

thorium-228, thorium-232, and total uranium. Approximately 115,000 yd3 of impacted soil will be 

excavated, transported and placed in the On-Site Disposal Facility (OSDF), along with an additional 

194,000 yd3 of below-FRL soil that must be removed to establish safe slopes. Nearly 20,000 yd3 of 

material is above the radiological OSDF waste acceptance criteria (WAC) for uranium and/or 

technetium-99, and this material will be excavated and transported to Stockpile 7 for future off-site 

disposal. Below Plant 6 there are approximately 1,800 yd3 of above-WAC soil that is contaminated 

with uranium, technetium-99 and tetrachloroethene, and this soil will be treated on site to remove the 

tetrachloroethene before it is transported to Stockpile 7 .  There are approximately 1,200 yd3 of above- 

WAC soil contaminated with tetrachloroethene and dichloroethene; and 600 yd3 of material exceeding 

the toxicity characteristic limits for trichloroethene, as established by the toxicity characteristic leaching 

procedure (TCLP). 0 
FER\A~A/~A-IPUA~AIP-RVO.DOC\M~I~ 4,2001 (12:51PM) ES- 1 
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This material will be treated on site and then undergo additional TCLP testing to determine if it meets 

OSDF WAC. Approximately 47,000 yd3 of concrete and asphalt debris will be removed,. sized to meet 

the physical WAC, and transported to the OSDF for disposal. 

Control mechanisms and monitoring/inspection requirements will minimize impacts to natural resources 

and the air, surface water, and groundwater pathways. Following excavation, contaminated materials 

will be transported to either the OSDF (including treated soil that passes TCLP testing) or staged for 

future off-site shipment to a permitted disposal facility. 

. 

The remedial action requirements shown on the construction drawings and described in the technical 

specifications were developed in accordance with the concepts described in this Implementation Plan, 

as guided by the OSDF WAC Attainment Plan and the Sitewide Excavation Plan. As the integrating 

document for the Integrated Remedial Design Package, the Implementation Plan provides a 

comprehensive description of planned remediation activities. 
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,, 3659 1 .O INTRODUCTION 

This Implementation Plan addresses the U.S. Department of Energy’s (DOE’S) remediation of soil, 

sediment, and at- and below-grade structures and debris in Areas 3A and 4A (Area 3A/4A) at the 

Fernald Environmental Management Project (FEMP) in southwestern Ohio (Figure 1-1). It also 

addresses the management of surface water and perched groundwater that may be encountered during 

excavation. Area 3A/4A covers approximately 48 acres in the eastern half of the Former Production 

Area, which included many of the site’s largest facilities. Most of these buildings have undergone 

decontamination and dismantlement (D&D), and remaining D&D activities will be conducted before 

final remediation of Area 3A/4A. The surface and subsurface of Area 3A/4A are contaminated due to 

milling and foundry operations associated with the production of uranium metal production between 

1951 and 1989. 

Remedial activities in Area 3A/4A are planned in accordance with the Operable Unit (OU) 3 Interim 

Record of Decision (IROD; DOE 1994) and Final Record of Decision (ROD; DOE 1996a), which 

address at- and below-grade structures, as well as the OU5 ROD (DOE 1996b), which addresses 

environmental media. Specific methods to accomplish the scope of work presented in this plan will be 

provided in the Treatment Plan for soil contaminated with chlorinated solvents, the technical 

specifications and construction drawings, and the construction contractor’s Excavation Plan and Safe 

Work Plan. The contractor’s plans will be reviewed and approved by the DOE and Fluor Fernald. 

0 

The FEMP has been divided into ten remediation areas (Figure 1-1) that are organized around the 

Remedial Investigation/Feasibility Study (RI/FS) OUs and off-site locations. Area 10 is not labeled on 

Figure 1-1, but it is comprised of all long-term access corridors (e.g., roads and well pads, Paddys Run 

corridor) that will be maintained until restoration of the Great Miami Aquifer (GMA) is complete. The 

FEMP Sitewide Sequencing Plan, included as Appendix B of the FEMP Sitewide Excavation Plan 

(SEP; DOE 1998a), provided a generic planning remediation schedule for each area. An updated 

remediation schedule for Area 3A/4A is provided in Section 6 of this Implementation Plan. 

’ 

This Implementation Plan and the SEP satisfy the Amended Consent Agreement [ACA; 

U.S. Environmental Protection Agency (EPA) 19911 requirement for a remedial action (RA) work 

plan. In addition, this Implementation Plan and the associated remedial design (RD) (construction 

drawings and technical specifications) constitute the Integrated Remedial Design Package (IRDP), as 

FERV\3A/4A-IPUA4AIP-RVB.DOC\May 3.2001 (7:43AM) 1-1 

000013 



FEMP-A3AMA-IP-FINAL 
20800-PL-OOO2, Revision 0 

May 2001 

outlined in the OU.5 Remedial Design Work Plan (DOE 1996~).  As the integrating document for the 

IRDP, this plan facilitates regulatory agency review of the RD and summarizes the remediation scope 

of work. Activities described in this plan are being conducted in accordance with the Comprehensive 

Environmental Response, Compensation and Liability Act (CERCLA) and corrective action 

requirements of the Resource Conservation and Recovery Act (RCRA). The Implementation Plan 

conforms to the general model outline for IRDPs provided in Section 7 of the SEP. 

As indicated in the Section 1.3.2 of the SEP, DOE will involve the public in the Area 3A/4A RD as 

follows: 

. .  
a Upon completion of the final engineering design, and prior to implementing the action, 

DOE will prepare and distribute to the public a RD fact sheet, followed by a public 
briefing on the RD. 

a DOE will publish a Notice of Availability of this Implementation Plan and other 
Area 3A/4A remedial documents in a local newspaper of general distribution when they 
are submitted to EPA. 

These measures will be taken in accordance with provisions of the National Contingency Plan 

(40 CFR 300.435) and DOE policy as set forth in the FEMP Community Relations Plan (DOE 1995). 

1.1 SCOPE AND GENERAL APPROACH OF THE IMPLEMENTATION PLAN 

The Area 3A/4A Implementation Plan consists of the following sections: 

a Section 1 .O - Introduction, which summarizes the purpose and scope of this 
Implementation Plan and describes programmatic strategies and requirements for this 
remedial action project. 

a Section 2.0 - Predesign Investigations, which describes the constituents of concern 
(COCs) for Area 3A/4A, the surface and subsurface conditions, the nature and extent 
,of contamination, and the anticipated excavation boundaries based on RI/FS data and 
other data collected to fill data gaps. 

a Section 3.0 - Remedial Action Approach, which presents the work associated with site 
preparation, above-WAC and RCRA excavations, removal of at- and below-grade 
structures, general excavation to remove man-made structures and contaminated soil, 
real-time monitoring of the excavation surface, management of waste streams in 
accordance with final disposition requirements, management of surface and perched 
water in the excavation, and documentation that the soil in the area meets the final 
remediation levels (FRLs) for all COCs. 
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Section 4.0 - Project-Specific Environmental Controls and Monitoring, which discusses 
environmental controls and associated monitoring established with respect to natural 
resources and air, surface water and groundwater pathways. 

Section 5.0 - Project-Specific Health and Safety, which summarizes project-specific 
health and safety requirements and procedures. 

Section 6.0 - Remedial Action Management Strategy, which discusses the strategy for 
managing remediation activities, project organization and responsibilities, waste 
management activities, data and records management, quality assurance/quality control 
(QA/QC), and integration of Area 3A/4A remediation with other FEMP projects. 

Appendix A - Design Criteria Package, which summarizes design criteria, applicable 
or relevant and appropriate requirements (ARARs) and to be considered (TBC) items. 

Appendix B - Surface Water Management Plan, which establishes baseline conditions 
and criteria for the management of surface water. 

Appendix C - Characterization Data, which tabulates all predesign characterization 
data used to develop the remedial design. 

Appendix D - Excavation Volumes, which summarizes the soil and debris volumes 
removed from Area 3A/4A by type (e.g., concrete, asphalt, above FRL, below FRL, 
etc.) and year of excavation. 

Appendix E - Geostatistical Modeling for Title I1 Excavation Design, which 
summarizes the methods and results for the three-dimensional model of subsurface 
uranium contamination. 

The area-specific remedial designhemedial action (RD/RA) process at the FEMP is illustrated on 

Figure 1-1 of the SEP and involves the following steps: 

0 Predesign investigations 
0 Remedial design 
0 Remedial action 
0 Precertification of excavated areas 
0 Certification of excavated areas 
0 Postremedial action. 

This Implementation Plan covers all of the steps except certification and postremedial action. As stated 

in the SEP, a CDL will be prepared and submitted to the regulatory agencies following completion of 

the precertification process. This will provide a summary of the area-specific remediation completed, 

results of the precertification activities, and design of the certification sampling and analysis program. 0 -  
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Following completion of certification activities and agency approval, interim restoration will be 

completed. Final restoration and postremedial action will follow interim restoration and be guided on a 

sitewide basis by the final version of the Natural Resource Restoration Plan (NRRP) (DOE 1998b). 

Predesign activities began in Area 3A/4A in January 1998 and will continue in the Plant 6 area - through 

Summer 2001. Sampling activities to date have been focused on material exceeding the On-Site 

Disposal Facility (OSDF) waste acceptance criteria (WAC) and RCRA soil within Area 3A. 

Above-WAC material is present at the Incinerator Pad (northeast of the Boiler Plant), the area east of 

the decontamination pad, the southeast comer of Plant 9, and several locations within and surrounding 

Plant 6 (Section 3.0). The above-WAC COCs are uranium, technetium-99, tetrachloroethene (PCE), 

trichloroethene (TCE), and dichloroethene (DCE). RCRA soil (contaminated with TCE) is present 

north of the Maintenance Building (Building 12). Except for gravel fill areas and concrete pads, Area 

3A/4A has been surveyed with real-time instruments to assess above-WAC radiological contamination 

associated with uranium. The remaining surfaces will be surveyed with the real-time instruments after 

the overlying material is removed to ensure all above-WAC uranium contamination was detected by 

physical sampling activities. 

The RD began in November 1998 and will continue through completion of the Certified for 

Construction (CFC) package in February 2001. RD activities include the advanced conceptual design 

(ACD) and Title 1/11 design. The Advanced Conceptual Design for the At- and Below-Grade 

Remediation of the Former Plant Area (DOE 1999a) is a planning document that outlines the basic 

remedial strategy and provides color plates showing the extent of uranium contamination in the Former 

Production Area. Title 1/11 design for Area 3A/4A began in May 1999, and the specifications and 

drawings submitted with this IRDP build upon the ACD framework. 

The design-grade for excavation is depicted on the construction drawings and is based on: 

0 RI/FS data on the nature of COC concentrations in soil and perched groundwater 

0 Data collected during predesign investigations to delineate the extent of contamination 
for above-WAC, RCRA, and below-WAC zones 

Geostatistical modeling of uranium concentrations in soil, supplemented by predesign 
investigation data on other COCs (e.g., beryllium, thorium, PCE, TCE, DCE) 
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e ThreeLdimensional models of the at- and below-grade building structures (e.g., footers, 

basements, piers) 

e Constructable 2: 1 slopes that capture building structures and all COC contamination 
above the FRLs. 

The final extent of excavation will be based on actual field conditions (e.g., slope stability in perched 

groundwater zones), radiological field survey measurements (Le., real-time surveys), and physical 

sampling results. In particular, real-time surveys will be used to minimize the excavation volume of 

above-WAC uranium contamination (Section 3.4) and to evaluate potential reduction of the below-FRL 

soil volume that is hauled to the OSDF. A substantial volume of below-FRL soil is excavated to reach 

man-made structures and contamination (Table D-4, Appendix D). After approval of the certification 

report, the excavation slopes will be reduced to 5: 1 and seeded in accordance with the NRRP. 

Significant design changes will be documented through the Design Change Notice (DCN) process, and 

all DCNs will be distributed to EPA and OEPA for approval. 

Remediation of Area 3A began in April of 2001 with excavation activities to remove above-WAC soil 

from the NE corner of Area 3A. Before the principal excavation contract award, the on-site 

construction subcontractor may perform some site preparation activities. These activities include: 

fencing the project boundary; isolating de-energized utilities that feed into the excavation area; 

constructing storm water controls; preparing the radiological check point and change-out facility; 

constructing the special materials transfer area (SMTA) and haul-road ramps; locating and setting up 

the office, break, and cool-down trailers; and other appropriate work. Additionally, a subcontractor 

may perform some above-WAC excavations prior to the excavation contract award. 

Material excavated during site preparation activities may be used to build temporary structures 

(e.g., ramps, diversion dikes, etc) if the soil and debris meet the OSDF WAC. If material from the 

designated above-WAC and RCRA areas must be disturbed during site preparation activities, the 

contractor will be guided by the Fluor Fernald Construction Manager (CM) and Waste Acceptance 

Organization (WAO) to ensure proper handling, packaging, and disposal of these materials. 

The excavation phase will follow site preparation and will consist of removal and disposal of impacted 

material, including any material stockpiled during the site preparation phase. Impacted material is 

defined as soil with above-FRL contamination or man-made materials. Additionally, all sediment 

collected in ditches and retention basins and on erosion control structures (e.g., silt fencing) will be 0 
FERV\3A/4A-IPUA4AIP-RVB.DOC\May 4,2001 (1254PM) 1-5 

000017 



FEMP-A3A/4A-IP-FINAL 
20800-PL-0002, Revision 0 

May 2001 

considered impacted. Impacted material will be hauled to the OSDF for disposal if WAC are met. 

Impacted material that does not meet the chemical/radiological WAC for the OSDF may be treated 

(PCE, TCE, and DCE contamination) and sent to the OSDF if treatment is successful and radiological 

WAC is met; otherwise it will be shipped off site to a permitted disposal facility. Impacted material 

that meets the chemical/radiological WAC , but not the physical WAC, will be size-reduced to achieve 

the WAC and delivered to the OSDF. The impacted material removed from the identified RCRA area 

in Area 3A will be treated on site and hauled to the OSDF if treatment is successful. Items that are 

prohibited from disposal in the OSDF will be containerized and shipped off site to a permitted disposal 

facility. 

1.2 REMEDIATION AREA BACKGROUND AND DESCRIPTION 

Area 3A/4A comprises approximately 48 acres of the Former Production Area and is bounded 

generally by 1'' Street to the south, E Street to the east, the Impacted Material Haul Road to the north, 

and B Street to the west (Figure 1-2). The Lime Sludge Ponds (LSPs) and the Fire Training Facility 

(FTF) were originally included within the scope of Area 3; however, the U P S  are now being addressed 

under a separate IRDP and the FTF is part of Area 6. 

Former facilities located within Area 3A include the Boiler Plant, Building 12, Plant 9, Building 64 and 

Building 65. The Boiler Plant furnished steam for both process use and building heating. Vehicles 

used for plant operations were serviced in Building 12, which is tied to the TCE contamination north of 

the building. Plant 9 was used to machine uranium metal pieces and cast ingots larger than those 

produced in Plant 6. The southeast corner of Plant 9 is an above-WAC area for uranium and 

technetium-99. Building 64 served as the thorium warehouse and Building 65 housed magnesium metal 

and other materials used in the Plant 5 operations. Most recently, Building 65 served as the 

repackaging area for thorium materials removed from Building 64. 

Former facilities located within Area 4A include Plant 4, Plant 5, Plant 6 and Plant 7. Plant 4 was 

used to convert uranium oxide into uranium tetrafluoride (green salt), an intermediate compound in the 

production of uranium metal.. Uranium metal was produced in Plant 5, where the green salt was 

blended with magnesium, loaded into a furnace pot, and placed into the Rockwell reduction furnaces to 

initiate the reduction reaction. At Plant 6, the metal was heat-treated in a salt bath and extruded 

cylinders were drilled and/or machined to form the specified metal product. There are several areas 

/ 
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within and surrounding Plant 6 that contain uranium and technetium-99 above OSDF WAC levels. 

Plant 7 was used to extract uranium from raw materials imported from Africa. 

The at- and below-grade concrete slabs and foundations of the former facilities in Area 3A/4A will 

remain following D&D activities. The removal of these man-made structures and the contaminated soil 

is the primary scope of the remediation activities described in this plan. 
b 

The surface of Area 3A/4A has been contaminated through deposition of airborne particles, product 

and waste spills, sump and piping leaks, contact with contaminated equipment and debris, and the 

movement of contaminated perched groundwater. The primary COCs for the area are total uranium, 

thorium-228, thorium-232, radium-226, and radium-228. Although technetium-99 is not a primary 

COC, there are known areas of technetium-99 contamination in Area 3A/4A that exceed the OSDF 

WAC. A complete discussion of Area 3A/4A COCs is presented in Section 2.0. 

1.3 SUMMARY OF THE REGULA TORY DRIVERS 

Regulatory requirements, criteria and legal obligations are the drivers for FEMP remediation activities, 

and Section 1.3.1 of the SEP provides the overall discussion on FEMP regulatory drivers. A summary 

of regulatory drivers applicable to Area 3A/4A remediation is presented in the following paragraphs. 

1.3.1 ARARs and TBCS 

The subset of applicable or relevant and appropriate requirements (ARARs) and to be considered 

criteria (TBCs) that will guide remedial actions in Area 3A/4A are included in Appendix A. 

1.3.2 Permits 

The National Pollutant Discharge Elimination System (NPDES) permit (Permit No. 11000004*FD), for 

storm water and wastewater discharges to Paddys Run and the Great Miami River, is the only permit 

that is pertinent to Area 3A/4A remediation. Storm water discharges from Area 3A/4A are sent to the 

storm water retention basins (SWRBs) or Biodenitrification Surge Lagoon (BSL), which are covered 

under the NPDES permit through the sitewide Storm Water Pollution Prevention Plan (SWPPP, 

RM-0039). All surface and perched water is treated at the Advanced Wastewater Treatment (AWWT) 

Facility prior to off-site discharge, in accordance with protocols listed in Section 3.1.4.3. Thus, no 

modifications to the permit are required for Area 3A/4A remediation activities. 
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1.3.3 N) 

Two mechanisms drive protection of natural resources during remediation: the Natural Resource 

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

mechanisms have been incorporated into Area 3A/4A remedial design. 

A conceptual restoration design for Area 3A/4A has been presented to the Trustee Council as part of 

the NRRP. The proposed restoration, which consists of expanded prairie, upland woodlot, open water 

and wetland habitat, will be implemented after its review and approval by the Natural Resource 

Trustees (NRTs) and other stakeholders upon completion of other required remediation activities. 

Regulatory drivers for the management of natural and cultural resources and associated surveys are 

grouped into three areas: threatened and endangered species protection, wetlands/floodplain 

protection, and the resolution of DOE'S liability for injuries to natural resources. 

1.3.3.1 Threatened and EndanFered Species 

Based on updated FEMP property surveys conducted in 1993-1994, DOE does not expect to encounter 

any federal- or state-listed threatened or endangered species or critical habitat in the areas to be 

addressed by the Area 3A/4A remediation project. Therefore, no additional threatened or endangered 

species surveys are planned for the area. 

1.3.3.2 Wetlands/Floodplains 

Jurisdictional wetlands and waters of the U.S. that are identified on the FEMP property are delineated 

in the 1993 FEMP Wetland Delineation Report (COE 1993), officially approved by the U.S. Army 

Corps of Engineers on August 19, 1993. Based on the overlay of the Area 3A/4A boundary on the 

1993 FEMP Jurisdictional Wetland Delineation, no jurisdictional wetlands are located within 

Area 3A/4A. 

Area 3A/4A is outside the 100-year floodplains of Paddys Run and the Great Miami River 

(DOE 1996b). Therefore, no floodplain impacts will result from remediation activities. 

1.3.3.3 1 
The NRTs are working to resolve liability that the DOE faces for injuries to natural resources under 

CERCLA. In 1986, the State of Ohio filed a claim against the DOE for injuries to natural resources. 
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The claim has been in stay while negotiations are proceeding toward resolution. The State of Ohio has 

designated the Ohio Environmental Protection Agency (OEPA) as their trustee representative in matters 

involving natural resource injuries. The Fernald NRTs have jointly developed the NRRP and have 

tentatively agreed that the DOE, through implementation of the plan, will resolve natural resource 

liability at the Fernald site, including the 1986 State of Ohio claim. 

3659 

1.3.4 Cultural Resource ManaEement 

The DOE, the Ohio Historic Preservation Office (OHPO), and the Advisory Council on Historic 

Preservation (ACHP) have entered into a "Programmatic Agreement Regarding Archaeological 

Investigations at the Fernald Environmental Management Project" (March 6, 1997), pursuant to 

36 CFR Part 800.13. Area 3A/4A has been surveyed in accordance with this agreement, and all 

potential historic properties discovered have undergone data recovery after consultation with the OHPO 

and the ACHP. No additional archaeological surveys are planned for Area 3A/4A. However, a 

contingency plan is in place to ensure that any additional cultural resources discovered during 

remediation activities are recognized and protected (Section 6.6.3). 

0 1.4 T D 

Area 3A/4A remediation activities address specific components of the selected remedies set forth in the 

OU3 and OU5 RODS for debris and environmental media, including soil, sediment, perched water, 

storm water and wastewater. These activities are coordinated closely with OSDF construction (an OU2 

ROD remedy component) and D&D of above-grade structures (an OU3 IROD remedy component), 

which are being conducted under other FEMP RA plans. A summary of OU3 and OU5 remedy 

components (in italics) that are particularly relevant to this plan, and an indication of specific actions 

that will be taken in Area 3A/4A, follows: 

e OU3 IROD and ROD (DOE 1994, 1996a) 

- Remove gross contamination from material in facilities and dismantle facilities. 
Gross contamination will be detected by visual inspection and radiological 
monitoring during excavation activities. This was performed through the D&D 
activities of the former facilities, and will be continued through the removal of 
the remaining utilities, slabs, foundations, etc. 
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Release materials (unrestricted/restricted release), as economically feasible, for 
recycling, reuse, or disposal. At- and below-grade structures to be excavated 
generally will be processed (e.g., size reduced), if necessary, and dispositioned 
in the OSDF. None of these materials are considered to be economically 
feasible for recycling or reuse. 

. 

Dispose of process residues, waste product materials, and process-related 
metals off site. These materials will be managed in accordance with established 
protocols as described in Sections 3.5 and 6.5. 

- Treat materials to meet OSDF and/or off site disposal facility WAC. Excavated 
materials that exceed OSDF chemical/radiological WAC will be handled as 
necessary by Fluor Fernald Waste Management Operations to meet the WAC 
of either the OSDF or an off site facility, depending on the material. Material 
handling and treatment are discussed in Sections 3.5 and 6.5. 

Dispose of materials that exceed the OSDF WAC o f  site; dispose of remaining 
' materials in the OSDF. Material handling and treatment are discussed in 

Sections 3.5 and 6.5. 

Establish administrative controls through deed restrictions and access controls. 
Access controls will be maintained for Area 3A/4A during and following 
remediation activities. 

OU5 ROD (DOE 1996b) 

Perform verification sampling to establish horizontal and vertical boundaries of 
excavation required to attain FRLs for soil and sediment. Predesign 
investigations were performed to augment historical data and refine excavation 
limits. as discussed in Section 2.0. 

- Excavate contaminated soil and sediment as necessary to meet FRLs; use 
mitigation measures as necessary to minimize potential short-term impacts to 
human health and the environment. Based on predesign investigations 
(Section 2.0), the material will be excavated as described in Section 3.0. 
Mitigation measures to minimize short term impacts will be taken with respect 
to natural and cultural resources (Sections 1.3.3 and 4. l), air pathway 
(Section 4.2), water pathways (Sections 4.3 and 4.4), and health and safety 
(Section 5.0). 

Perform certijication sampling following excavation of contaminated soil and 
sediment to demonstrate that FRLs have been attained. Real-time scanning, 
sampling and analysis in the excavated areas to confirm that material with COC 
levels above FRLs has been removed. As discussed in Section 7.2 of the SEP, 
a CDL will detail the proposed certification activities. If results of the 
certification sampling and analysis indicate that above-FRL contamination 
remains, supplemental excavation and certification sampling and analysis will 
be performed. The certification program is discussed in Section 3.4 of the 
SEP. 
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Apply DOE'S As Low As Reasonably Achievable (ALARA) principles by using 
hand-held instruments to support verijication sampling and excavation 
processes and, to the extent economically practical and by using detection 
limits achievable with hand-held instruments, reduce the remediation level for 
on-property soil containing relatively nonleachable uranium from 80 parts per 
million @pm) to 50ppm. Excavation limits were established using the uranium 
FRLs of 82 and 20 milligrams per kilogram (mg/kg) (Section 2.1.3). 
Precertification (Section 3.7) and certification activities will be conducted to 
ensure that FRLs are achieved. 

Dispose of contaminated soil and sediment that meets the on-site WAC in the 
OSDF. Where possible, treat soil and sediment that exceeds the OSDF WAC to 
meet the WAC or treat, if necessary, and dispose of such soil at an o f  site 
faciliry. All of the material in Area 3A/4A that is known to be above FRLs, 
and meets the OSDF WAC, will be placed in the OSDF. Other materials that 
do not meet the WAC for the OSDF will be handled so that they either meet 
the WAC of either the OSDF or an off site facility (includes possible chemical 
treatment or size reduction). 

' 

Excavate contaminated soil containing perched water that presents an 
unacceptable threat to the underlying aquifer through contaminant migration; 
dispose of this excavated soil in a manner consistent with methods indicated 
above for soil; treat the perched water and storm water collected during these 
excavation operations, as required (treatment in A WWT preceded, i f  necessary, 
by pretreatment to address any listed hazardous wastes). Excavations will be 
pumped to collect and manage perched water appropriately. Water with 
volatile organic compounds (VOCs) will be routed to the AWWT Phase I1 
system. Storm water will be collected and routed to the SWRB for treatment 
through the AWWT Phase I system. 

Collect contaminated storm water, using the existing FEMP retention basin, as 
necessary to minimize discharge of contaminants to Paddys Run; dewater 
sludges from the basin and dispose of them in the OSDF or, i f  they exceed 
OSDF WAC, in an appropriate of-site facility. Collect and treat contaminated 
storm water and wastewater as necessary to attain FRLs in Paddys Run and the 
Great Miami River and mass-based limits for discharges to the Great Miami 
River. Storm water will be pumped from excavations and routed to the SWRB 
for subsequent treatment through the AWWT Phase I system. 

Continue to employ institutional controls, including access controls and 
monitoring, to ensure continued protectiveness. Access to Area 3A/4A will be 
restricted using barriers, warning signs, and procedural controls for the 
duration of remedial activities. Similarly, monitoring will continue to be 
conducted in accordance with the Integrated Environmental Monitoring Plan 
(IEMP, DOE 1999b). Long-term institutional controls necessary to implement 
restoration goals under the site's selected remedy are presented in the NRRP. 

? 
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Restore the site. Restoration of Area 3A/4A will be conducted in a manner 
consistent with the NRRP, and will include select backfilling of the excavation, 
grading areas disturbed by excavation as necessary to restore positive drainage, 
and establishing interim vegetation cover to prevent erosion. 

1.5 LESSONS LEARNED 

A lessons learned program has been implemented to apply knowledge accumulated during successive 

remedial efforts conducted under the SEP. Lessons learned from past remedial activities in Area 1, 

Phase I (AlPI), Area 1, Phase I1 (AlPII), and Area 2, Phase I (A2PI) have been incorporated into the 

Area 3A/4A IRDP to ensure that remedial activities carried out under this plan meet all applicable 

requirements and achieve the highest quality level possible. Some of the most important lessons 

include: 

0 

e 

0 

0 

0 

e 

0 

0 

Establish a single project director that is responsible for the entire remedial effort in an 
area 

Obtain regulatory approval on Project Specific Plans (PSPs) prior to implementing the 
work 

Complete sampling and analysis activities before submitting IRDP (if possible), and 
include all data in the Implementation Plan 

Identify excavation depth and sample control points on figures 

Perform continuous visual observation of the excavation face to identify and segregate 
special material 

Design drawings and continuous visual observation of deep excavations will be used to 
identify the contact between the glacial overburden and GMA material 

In situ gamma spectroscopy will not be proposed as an analytical method for 
certification activities. 

Certification of deep excavations will take place as soon as practical to minimize the 
effort needed to remove ponded water- from the excavation. A CDL will be submitted 
to the EPA and OEPA before the excavation is completed to facilitate early approval of 
the CDL and acceleration of the precertification and certification process. 

Because the general complexity of remedial activities varies from area to area, soil remediation 

approaches at the FEMP will continue to evolve with each successive remedial effort. 
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2 .O PREDESIGN INVESTIGATIONS AND CHARACTERIZATION DATA 

2.1 SUMMARY OF THE RI/FS INVESTIGATION 
c - 3 6 5 9  

Extensive soil sampling was performed at the FEMP in the late 1980s and early 1990s as part of the 

RI/FS to characterize the nature and extent of contamination resulting from decades of uranium-metal 

production. Figures 2-1 and 2-2 present locations for RI/FS soil borings in Area 3A/4A. Most 

locations shown on the figures represent multiple samples collected at depths ranging from 0.5 to 

25 feet below the surface (Le., each boring location was used to collect multiple samples). 

2.1.1 -Preliminary Constituents of Concern 

Based on results of the RI/FS investigation, the SEP presented a preliminary list of area-specific 

.constituents of concern (ASCOCs) for Remediation Areas 3 and 4 (Table 2-1) and stated that a more 

thorough screening of area-specific COCs would be performed for each remediation area during the 

design phase. The additional COC screening for Area 3A/4A is discussed in Section 2.5. 

2.1.2 On-S'te Disposal Facili 

The O S m O D s  (Table 2-2). Soil excavated from 

Area 3A/4A must meet these concentration-based WAC to be eligible for disposal in the OSDF. If soil 

exceeds the OSDF radiological WAC, it will have to be segregated for off-site disposal. For the 

special case of soil with above-WAC organic COCs, disposal at the OSDF is permitted if the soil 

treatment results in the COC levels falling below the established WAC. The Area 3A/4A RI/FS data 

were compared to the OSDF WAC to identify areas that exceed the OSDF WAC. The results of this 

comparison were studied to determine the areas that require additional data to delineate the extent of 

the above-WAC contamination. Sampling performed to further delineate the above-WAC 

contamination is discussed in Section 2.3. 

ste Acceptance Criteri 0 

2.1.3 ~ 

Like the OSDF WAC, the OU5 ROD established the FRLs for soil remediation (Table 2-3). FRLs are 

the cleanup goals for the FEMP site and are defined as the average concentration of a contaminant that 

can remain in the soil and be considered protective of human health and the environment. 

Remediation in Area 3A/4A will remove contaminated soil until the residual concentration of 

contaminants is at or below the respective FRL. There are two FRLs for total uranium - 82 mg/kg 

outside of the high-leachability areas and 20 mg/kg within the high-leachability areas (Figures 2- 1 
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and 2-2 show the high-leachability boundaries). In addition, there is a goal of meeting 50 mg/kg for 

total uranium outside of the high-leachability areas that is driven by the ALARA philosophy. The 

ALARA goal of 50 mg/kg will be reached if soil exceeding 50 mg/kg is within one lift thickness 

(Le., 3 feet & 1 foot) of soil exceeding the uranium FRL of 82 mg/kg. 

A search of the RI/FS data was performed to identify all areas containing above-FRL concentrations for 

the preliminary COCs in Area 3A/4A' (Table 2-1). Results from this search were used to establish the 

areas where additional data were needed to delineate the extent of above-FRL 'contamination. Sampling 

performed to further delineate the above-FRL contamination is discussed in Section 2.3. 

2.1.4 Hazardous Waste Management Units 

A hazardous waste management unit (HWMU) is defined as a contiguous area of land in which 

hazardous waste is placed, or the largest area in which there is significant likelihood of mixing 

hazardous waste constituents in the same area. There are 14 HWMUs at the FEMP that will be closed 

during site excavation under the RCRAICERCLA integrated remedial response. HWMU No. 36 is a 

storage pad north of Plant 6 located in Area 3A/4A. It was designated a HWMU based on continued 

storage of post-production hazardous waste in excess of the 90-day storage limit. Additional detail on 

this HWMU is provided in Section 2.3.2.3. 

2.1.5 

There are 13 underground storage tanks (USTs) at the FEMP that have been closed by removal or 

closed in place in accordance with RCRA requirements. Closure of a UST involves removing the 

UST's contents and residues, removing the tank structures and equipment, and removing contaminated 

soil from the UST excavation. Attainment of soil FRLs and completion of final closure will be 

demonstrated during soil excavation activities. Three USTs were located in Area 3A/4A; two have 

been removed (USTs No. 3 and 6), and one was closed in place (UST No. 14). UST No. 14 will be 

removed during excavation of the Plant 6 below-grade structures. Additional details on these USTs are 

provided in Section 2.3.2.3. 

2.1.6 Identification of Potentiallv Characteristic Areas . 

Based on historical process knowledge and soil contaminant concentration levels identified through the 

OU5 RI/FS investigation, six geographic areas of the FEMP have a reasonable potential for containing 

RCRA characteristic waste that provides an opportunity for treatment. Three of these areas are located 
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in Area 3A as defined at the time of predesign investigation - the KC-2 Warehouse area, the Scrap 

Metal Pile area, and the area north of the Maintenance Building. The OU5 ROD stated that additional 

testing would be performed to determine if the soil from these areas demonstrates a RCRA 

characteristic. For this reason, a predesign investigation of the potentially characteristic areas in 

Area 3A was undertaken. The results are summarized in Section 2.3.1. 

2.2 s s  
Area 3A is approximately 24 acres, with about 75 percent covered by building pads, concrete pads, 

roadbeds, asphalt, and gravel. The remaining area is a mixture of soil and gravel that supports grass 

cover. Area 4A is approximately 20 acres of building pads, concrete pads, roadbeds, asphalt, and 

gravel, with about an acre of grass cover on the western side of Plant 6. The surface of Area 3A/4A 

slopes gently to the south from an elevation of 590 feet above mean sea level (amsl) in the northern part 

of Area 3A to 580 feet amsl in Area 4A. Surface water drains to the south and is captured by over 

20 small catch basins that act as inlets to the storm sewer network, which drains to the SWRBs. 

Subsurface conditions below the Former Production Area have been described in detail in the OU5 

RI/FS documents and in a geotechnical investigation report (DOE 1998~).  Briefly, the stratigraphic 

column under'Area 3A/4A is generally fill, glacial deposits, sand and gravel deposits of the GMA, and 

carbonate bedrock. The discussion here is on the fill and glacial deposits, as these are the impacted 

materials being addressed by the soil remediation activities. 

0 

Fill is a mixture of gravel and the native deposits of clay, silt and sand that have been moved or 

mechanically placed to level areas for building pads and roadbeds. A large amount of gravel was 

imported into the area for construction of building pads and roadbeds. The fill thickness under 

Area 3A/4A is expected to vary from 0 to 5 feet and to contain mostly gravel. Approximately 

80 percent of Area 3A/4A is expected to have some fill material. 

Glacial deposits are comprised primarily of a carbonate clay matrix enclosing muddy stream deposits. 

The stream .deposits are primarily silt and sand with minor gravel and are continuous along the channel 

traces (primarily northeast to southwest) but discontinuous over broad lateral areas. When present, 

most of the channel deposits lie between a basal gray clay and overlying brown clay. Approximately 

30 to 40 percent of Area 3A/4A is underlain by the stream deposits. Most of the deposits are 5 to 

7 feet thick and lie 5 to 12 feet below the surface in the northern section of Area 3A and 8 to 14 feet 
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below the surface in the southern section of Area 3A. The chancel deposits are less extensive below 

Area 4A, but when present they tend to be less than 2 feet thick and lie 11 to 13 feet below the surface. 

The brown clay directly overlies the gray clay where the stream deposits are absent. 

Groundwater is generally present in the muddy stream deposits, and this water has been impacted by 

former production operations in Plants 6 and 9. Due to the drought condition in Summer 1999, 

groundwater was absent in most borings placed in the glacial tieposits during implementation of the 

Area 3A/4A PSPs. In general, groundwater is expected to be present in the muddy stream deposits, 

and excavation slopes have been designed to account for the presence of saturated silt and sand deposits 

(Section 3..4.3). All encountered.contaminated groundwater zones will be excavated with the impacted 

soil. Groundwater seeping into the excavations will be routed to the SWRB or the Biodenitrification 

Surge Lagoon (BSL) and then treated at the AWWT Facility to remove contaminants. 

2.3 7 SUMMAR I V  TIONS 

A number of predesign investigations have been completed to supplement RI/FS information on the 

nature and extent of contamination in Area 3A/4A. The specific goals included filling data gaps, 

confirming questionable analytical results, bounding above- WAC or above-FRL areas, investigating 

potentially characteristic areas, investigating high-leachability areas, confirming the location of surface 

above-WAC areas through real-time scanning, and minimizing uncertainty in the three-dimensional 

computer model of total uranium contamination. The following predesign investigations were 

completed to meet these goals: 

0 

0 PSP for The Area 3 Predesign Investigation of Plant 9 (DOE 1998d) - 
Eight borings, varying in depth from 12 to 27.5 feet, were located within Plant 9 near 
areas with a high potential for migration of contamination to the soil beneath the 
building's concrete pad. Selection of these areas was based on the locations of sumps 
and/or drains, deep machinery/equipment, processes that used chemicals/materiaIs in 
high concentrations or that had a high potential for spills or leaks, and physical cracks 
in the concrete pad or foundation. Based on historical processes in Plant 9, all borings 
were sampled for uranium, thorium, and technetium-99. Based on field screening, 
VOC samples were also collected from two borings. 

0 PSP for Predesign Investigation Sampling in the Northeast Corner of Area 3 
(DOE 1997) - Twenty-two borings to depths of 12 to 24 feet were located in the 
northeast corner of Area 3A to investigate physical anomalies identified in aerial 
photographs and to supplement RI/FS data used to model excavation limits for material 
exceeding the total uranium WAC and FRL limits. 
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o PSP for m e  Area 3 Predesign Investigation of Potentially Characteristic Areas 
(DOE 1998e) - Eighty-nine borings were located in the vicinity of three potentially 
RCRA characteristic areas within Area 3A. Samples were collected with the primary 
purpose of identifying, and bounding if necessary, RCRA characteristic waste for lead 
in the Scrap Metal Pile and KC-2 Warehouse areas and for both lead and TCE in the 
Maintenance Building area. Samples from these borings were also analyzed for 
uranium and thorium, providing additional data for WAC and FRL characterization in 
those areas. 

0 PSP for Area 3A/4A Suvace Predesign Investigation (DOE 1999c) - 
Twenty-five samples were collected as part of the Surface Predesign Investigation to 
bound areas of non-uranium contamination exceeding the OSDF WAC and to minimize 
uncertainty in the three-dimensional model of surface uranium contamination. Five 

, samples were analyzed for 4-nitroaniline, five samples were analyzed for 
bis(2-~hloroisopropyI)ether, and 15 samples were analyzed for total uranium. 

0 PSP for Area 3A/4A Subsuvace Predesign Investigation (DOE 19996) - 
Analysis of all RI/FS boring subsurface data in the Sitewide Environmental Database 
(SED), as well as data from prior predesign investigations, identified three subsurface 
locations exceeding the OSDF WAC for total uranium and three locations exceeding 
both the total uranium and technetium-99 WAC. Another seven subsurface locations 
exceeding FRL limits for one or more non-uranium constituents (beryllium, arsenic, 
thorium-228, thorium-232, aroclor-1254, aroclor-1260, benzo(a)pyrene, 1,l-DCE) 
were identified at depths below the excavation bounds for above-FRL uranium 
contamination or subsurface structural components. Examination of the same data was 
used to determine if gaps in total uranium characterization existed within the two 
Area 3A/4A high-leachability areas established in the OU5 ROD. 

Based on this data, 99 borings at depths from 4 to 28 feet were scheduled within 
Area 3A/4A with the following objectives: 1) define the extent of subsurface 
contamination exceeding the WAC for the OSDF; 2) bound non-uranium contamination 
that is above the FRL and drives remediation beyond the extent of uranium 
contamination; 3) verify and/or redefine the high leachability areas; 4) fill data gaps to 
reduce the kriging uncertainty in the three-dimensional total uranium contamination 
computer model. 

Nine of the original 99 borings had to be postponed due to delays in the Plant 6 D&D 
schedule. An additional 11 1 borings were completed under variances to this PSP to 
conduct further characterization in areas where the initially scheduled borings failed to 
vertically or laterally bound above-WAC or above-FRL constituents. Additional 
borings will be required to provide further bounding of contamination within the 
following areas of Plant 6 :  Northeast Plant 6 for lateral bounding of above-WAC 
uranium and technetium-99 contamination; East Plant 6 for lateral bounding to the 
west, north and south for uranium, technetium-99 and volatile organic contamination, 
and lateral bounding to the east for above-WAC uranium contamination; South Plant 6 
for lateral bounding of above-WAC and technetium-99 contamination. Access to these 
areas for completion of additional bounding borings will be possible following D&D of 
Plant 6. 
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The sampling and analysis performed under each of these investigations is summarized and discussed in 

Sections 2.3.1 through 2.3.3. Predesign Sampling in the Northeast Corner of Area 3 and Predesign 

Investigation of Plant 9 are discussed under the surface and subsurface PSPs. Analytical results from 

the predesign investigations are included in Appendix C. 

2.3.1 Potentiallv Charact eristic Areas 

The field work and laboratory analyses were performed under the PSP for Area 3 Pre-Design 

Investigation of Potentially Characteristic Areas (DOE 1998e). As determined in the OU5 ROD, the 

northeast quadrant of the Former Production Area contained three areas with potentially RCRA 

characteristic soil that had to be investigated: the KC-2 Warehouse area, the area north of the 

Maintenance Building, and the Scrap Metal Pile area (Figure 2-3). These potential RCRA areas were 

defined based on RI/FS data, which indicated the presence of contamination levels in excess of the 

20 times TCLP regulatory level, and a sufficient soil volume that presented an opportunity for 

cost effective treatment. To determine if the areas were characteristic, samples were collected and 

analyzed for TCE TCLP, lead TCLP, and total lead. Uranium and thorium analyses were also 

completed on most samples, and those results are considered in the discussion of surface and subsurface 

contamination (Sections 2.3.2 and 2.3.3). 

Due to subsequent adjustments in the boundaries of Area 3A, the entire KC-2 Warehouse area and a 

large portion of the Scrap Metal Pile area are now located within Area 6 (Figure 2-3). However, 

results of the pre-design investigation of the potentially characteristic areas, as defined at the time of the 

field investigation, will be included as part of this report. 

2.3.1.1 K- 
The KC-2 Warehouse area is located north of the Impacted Material Haul Road and was used to store 

RCRA hazardous waste. Four surface samples collected during the RI/FS investigation identified 

potentially characteristic lead concentrations south of the KC-2 Warehouse pad (Le., lead 

concentrations that exceeded 20 times the allowable TCLP concentration). The source of this 

contamination is not known, but is thought to originate with fuel spills. 

Based on this information, TCLP lead analyses were conducted at each of the original RI/FS sample 

locations, and 21 total lead analyses were conducted around the KC-2 Warehouse pad (Figure 2-4). All 

TCLP lead results were below the TCLP regulatory limit of 5 milligrams per liter (mg/L), and all total 
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lead results were below the 20-times rule concentration except sample KC04. This sample had a single a 
total lead result (147 mg/kg) above the 20-times rule concentration of 100 mg/kg. Therefore, one 

additional sample from location KC04 was analyzed for TCLP lead and the result was below the TCLP 
regulatory limit. 

Because there were no TCLP results above the lead regulatory limit, and no remaining locations with 

lead concentrations above the 20-times rule concentration (Appendix C), the KC-2 Warehouse area has 

been removed from the list of potentially characteristic areas. 

2.3.1.2 Scrap Metal Pile Area 

The Scrap Metal Pile area is located within and beyond the northeast corner of Area 3A, and past 

operations here involved the reconditioning of drums and storage of scrap metal. Four surface samples 

collected during the RI/FS investigation identified potentially characteristic lead concentrations in 

different areas of the Scrap Metal Pile area. The lead contamination in the area is believed to have . 

originated from lead paint removed from drums and other scrap metal. 

a Based on this information, TCLP lead analyses were conducted at each of the four original RI/FS 

sample locations. Three additional bounding TCLP lead samples were collected at the RI/FS point 

(SMA-6) south of the decontamination pad because the total lead (569 mg/kg) identified at this location 

was significantly higher than the other three sample points (128 mg/kg, 123 mg/kg, 162 mg/kg). 

(Figure 2-5). In addition, 39 total lead analyses were conducted, and seven total lead results were 

above the 20-times rule concentration, which indicates potential hazardous waste. TCLP lead samples 

were collected from each of these locations and the results were below the TCLP regulatory limit. 

Because there are no TCLP results above the lead TCLP regulatory limit, and no remaining locations 

with lead concentrations above the 20-times rule concentration (Appendix C), the Scrap Metal Pile area 

has been removed from the list of potentially characteristic areas. 

2.3.1.3 Maintenance Building Area 

The Maintenance Building is located near the center of the Former Production Area. RI/FS sampling 

indicated that there were elevated levels of lead and TCE in the area behind the building. This 

contamination most likely originated from solvent spills during routine maintenance operations. The 

RUFS data indicated two distinct areas of contamination - one boring behind the center of the building 
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had potentially characteristic levels of lead, and two borings behind the western portion of the building 

had potentially characteristic levels of lead and TCE. 

Based on this information, nine borings were completed to collect 8 TCLP lead, 40 TCLP TCE, and 

11 total lead samples (Figure 2-6). More TCLP TCE samples were collected than lead samples 

because the TCE contamination impacted a larger volume of soil. In addition, because volatile organic 

compound analysis cannot be performed on archive samples (due to short sample holding times), 

samples were only analyzed for TCLP TCE instead of using total TCE results to guide TCLP analysis, 

as was done in the lead contamination areas. All TCLP lead results were below the TCLP regulatory 

limit, and all total lead results were below the 20-times rule concentration. Four out of the five borings 

conducted for TCLP TCE analysis showed results above the TCLP regulatory limit of 0.5 mg/L, 

ranging from 0.52 mg/L to 1.8 mg/L (Table 2-4). Following the completion of these nine borings, the 

area was not bounded at depth and was bounded laterally only to the east. 

Because this area was confirmed to contain characteristic hazardous waste, 13 additional borings were 

completed in an attempt to bound the TCE contamination (Appendix C). One hundred and forty-five 

samples were collected for TCLP TCE analysis, and four of the samples were above the TCLP 

regulatory limit (Table 2-4); but the contamination has been bounded both laterally and at depth. The 

bounding borings for this contamination are identified on Figure 2-7. 

0 

All of the TCLP lead and total lead results from the Maintenance Building area indicate that 

lead-contaminated soil above the regulatory limits is absent in this area. Therefore, lead has been 

eliminated as a potentially characteristic COC for the area. 

2.3.2 Surface Investigation 

The top 2 feet of existing soil and gravel cover (approximately 25 percent of Area 3A/4A) will be 

removed regardless of the contamination level. Therefore, surface predesign sampling focused on 

identifying soil within this area that exceeded the OSDF WAC so that it could be segregated for off-site 

disposal. A search of the SED identified total uranium, 4-nitroaniline, and bis(2-chloroisopropy1)ether 

as the COCs present in the exposed surface soil (0 to 1 foot depth) at concentrations meeting or 

exceeding the OSDF WAC. Real-time scanning and the collection of physical samples were used to 

bound the surface contamination. 

\ 
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Real-time scanning, using the Radiation Tracking System (RTRAK), Radiation Scanning System (RSS), 

and high-purity germanium (HPGe) detectors, was performed on all accessible soil and gravel cover in 

Area 3A/4A. Figure 2-8 shows RTRAK and RSS traverses as patterns composed of small squares and 

HPGe shots are shown as circles. Scanning in the former Coal Pile area was completed under the Real 

Time Instrumentation Measurement Program’s WAC Attainment scanning in Miscellaneous Areas 

(DOE 1999e). The remaining real-time scanning was completed under the Area 3A/4A Surface 

Predesign Investigation (DOE 1999~). 

Based on the real-time scanning results, uranium above-WAC areas were initially identified in the 

northeast corner of Area 3A and to the north and east of the Incinerator Pad. Initial real-time scanning 

results indicated above-WAC levels of surface uranium contamination in the area east of the 

4B Warehouse. However, this scanning was accomplished with the mobile sodium-iodide (NaI) 

detector system, utilizing a single gamma energy level, and the source of these results was suspected to 

be “shine” from the material stored in the 4B Warehouse. The area was rescanned using the tripod 

mounted HPGe system, which uses multiple gamma energy levels and is less susceptible to the effects 

of energy sources outside its field of view. Rescanning results confirmed that uranium surface 

contamination in this area is below-WAC. This is reflected on Figure 2-8 as green circles 

(below-WAC HPGe scans) east of the 4B Warehouse. 

0 

2.3.2.2 Physical Sampling 

Surface predesign samples within Area 3A/4A were collected under four separate PSPs: 

Predesign Investigation Sampling in the Northeast Corner of Area 3 
Area 3 Predesign Investigation of Potentially Characteristic Areas 

Area 3A/4A Subsurface Predesign Investigation. 
Area 3A/4A Surface Predesign Investigation 

All predesign surface sample locations and the investigated RI/FS sample locations are shown on 

Figure 2-9. All above-WAC results identified in this discussion are listed in Table 2-5. 

Extent of Contamination 

The RI/FS data identified five surface samples exceeding the OSDF WAC for total uranium from four 

areas that were not accessible to real-time scanning (Figure 2-9). The first area is located between 
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Stockpile 1 and the Decontamination Pad at a depth of 0.5 to 1.0 feet (Zone 1-320). Four borings 

(12467 through 12470) were conducted in this area to confirm and bound the above-WAC result 

(2270 mg/kg) at the RUFS sampling point (Figure 2-9). The results of the predesign sampling were 

well below the OSDF WAC for total uranium (the highest concentration was 79.3 mg/kg). Therefore, 

this area is not identified as an above-WAC area. 

The second area is located under concrete southeast of Plant 9 (1568). Four borings (12510 through 

12513) were conducted to bound the above-WAC RI/FS result at Boring 1568 (Figure 2-9, Table 2-5). 

Additional above-WAC surface contamination was found in Boring 125 13, so three additional borings 

(12607 through 12609) were completed to bound the contamination. Boring 12608 was also found to 

contain above-WAC concentrations of uranium and technetium-99, so three additional borings 

(12641 through 12643) were completed to bound the surface extent of above-WAC uranium and 

technetium-99. 

The third area is located east of Plant 6 (1 145 and 11 107). Three borings (12523, 12526, and 12528) 

were conducted to bound the above-WAC RI/FS result at Boring 1145 (Figure 2-9, Table 2-5). 

Above-WAC total uranium concentrations were not found in those borings. However, four additional 

borings (12610 through 12613) were completed to bound non-uranium contamination in the area, and 

Boring 12612 had an above-WAC concentration of total uranium at the surface. Two additional 

borings (12699 and 12700) were completed to provide uranium and non-uranium bounding to the east, 

with above-WAC uranium identified at the surface at Boring 12700. Because subsurface above-WAC 

technetium-99 and above-FRL DCE were also detected at Boring 12612, its location has been included 

within a deeper excavation zone encompassing the subsurface contamination in this area (discussed in 

Section 2.3.3). Boring 12700 is on the western boundary of an adjoining separate shallow above-WAC 

uranium excavation zone that includes surface above-WAC uranium identified at RI/FS Boring 11 107. 

Boundaries to the north, east, and south of this surface contamination zone are currently based on 

RI/FS boring results and surface topography. Further predesign bounding of this area will be possible 

after D&D of Plant 6. 

The fourth area is located at the surface (SP-13) along the northern edge of the Impacted Material Haul 

Road near its eastern entry point. Five predesign borings (12706 and 12736 through 12739) were 

completed to a depth of 3 feet in this area to confirm and bound the above-WAC result (1030 mg/kg) at 

the RYFS sampling point (Figure 2-9). With the exception of the boring furthest from the Haul Road 0 
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(12736), where a total uranium result of 11 1 mg/kg was detected at a depth of 2.5 to 3 feet, all sample 

results were less than 10 mg/kg. Based on these results and comments in the field sampling logs, it has 

been determined that more than three feet of overlying road-base material cover the original surface 

elevation in this area, except at the northern bounding point, and these borings did not go deep enough 

to bound this above-WAC area. Due to subsequent adjustment of the Area 3A northern boundary, 

further confirmation/bounding of this area will be managed as part of the Area 6 remediation project. 

In addition, during predesign sampling, a new above-WAC uranium and technetium-99 sample 

(Boring 12476, Figure 2-10, Table 2-5) was identified at the soil surface adjacent to the eastern side of 

the Incinerator Pad. This contamination was bounded by real-time scanning and physical samples 

(Figure 2-10). Additional samples were then collected around the perimeter of the Incinerator Pad, and 

six results indicate total uranium concentrations greater than the OSDF WAC (Table 2-5). One sample 

(Boring 12545) identified technetium-99 activity greater than the OSDF WAC. All of these borings are 

bounded by physical samples and/or real-time scanning results (Figure 2-10). 

Ten surface samples (Borings 12454 through 12463) were collected to confirm and bound the 

above-WAC 4-nitroaniline and bis(2-chloroisopropy1)ether contamination identified during the RI/FS 

sampling (Figure 2-9). Sampling for 4-nitroaniline was completed in the area of the former CoaI Pile 

around RUFS Boring 11 198, and sampling for bis(2-chloroisopropy1)ether was completed south of the 

KC-2 Warehouse around RUFS Boring KC2-2. 

0 

Because current analytical methods do not yield reliable detection levels at the OSDF WAC limit for 

4-nitroaniline and bis(2-chloroisopropyl)ether, the current EPA contract laboratory program contract 

required detection limits (CRDLs) of 830 micrograms per kilogram (ug/kg) for 4-nitroaniline and 

330 ug/kg for bis(2-chloroisopropyl)ether were used as the WAC attainment values when evaluating the 

results of these samples. The two constituents were not detected in any of the ten samples, and all 

detection limits were at the CRDL values. Therefore, neither of these areas is identified as being above 

the OSDF WAC. 

Boring 12526, located east of Plant 6, identified above-WAC technetium-99 activity [336 picoCuries 

per gram (pCi/g)] directly under the concrete. Because this contamination is near subsurface 

above-WAC concentrations of technetium-99, it will be discussed in Section 2.3.3. 
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Surface samples collected during the predesign investigation did not identify above-WAC contamination 

in the northeast corner of Area 3A. However, real-time scanning and RI/FS samples indicated that 

above-WAC contamination is present. Therefore, the extent of above-WAC contamination in this area 

(Figure 2-1 1) is based on the RI/FS and real-time data. The northern boundary of this area is along the 

southern edge of the Impacted Material Haul Road and does not include some locations to the north, 

where above-WAC uranium contamination was identified through RI/FS surface sampling. This 

contamination is beneath overlying road-base material and will be managed as part of the Area 6 

remediation project. 

2.3.2.3 L 
As stated in Sections 2.1.4 and 2.1.5, there are three USTs and one HWMU located in Area 3A/4A. 

Under the PSP for Area 3A/4A Surface Predesign Investigation (DOE 1999c), two of the three UST 

footprints and the HWMU were established through field surveying (Figure 2-12). The third UST lies 

under Plant 6 (UST No. 14) and cannot be surveyed at this time. The surveyed footprints will be the 

starting points for sampling activities that will demonstrate verification of FRL attainment of 

constituents of concern for the HWMU and USTs (Table 2-6). 

The Storage Pad North of Plant 6 was designated HWMU No. 36 based upon past storage of hazardous 

waste beyond the 90-day storage limit. The Storage Pad is a flat concrete pad, 8 feet wide and 40 feet 

long, bordered by a 6-inch concrete curb to the east, a concrete driveway to the west, Plant 6 to the 

south, and 2nd Street to the north. The waste stored on this pad included wet filter cake and oily 

sludge, both of which were from the Plant 6 wastewater treatment system. Lead and 

l,l,l-trichloroethane are the COCs for HWMU No. 36. 

HWMU No. 11, located north of the proposed 3A/4A settling basin, is located within the project 

boundary. However, its excavation and closure will not occur until Area 3B is remediated. 

UST No. 3 was located northeast of Building 24B, the Railroad Engine House. It contained diesel fuel 

and had a volume of 12,500 gallons. UST No. 3 was removed in 1990, and samples collected at that 

time indicate that above-FRL soil was excavated during the removal action. The COCs for this UST 

are benzene, ethylbenzene, toluene, xylene, barium, lead, and mercury. 
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UST No. 6 was located approximately 1 foot north of the Maintenance Building (Building 12) at the 

northwest corner. The tank held up to 1,000 gallons of gasoline and was removed in 1990. Samples 

collected after removal of the UST indicate that above-FRL soil was excavated during the removal 

action. The COCs for this UST are acetone, benzene, carbon tetrachloride, 1,2-dichloroethane, 

1,l-DCE, ethylbenzene, methyl chloride, methyl ethy! ketone, PCE, toluene, l , l ,  1-trichloroethane, 

TCE, xylene, arsenic, cadmium, chromium, lead, mercury, and selenium. 

UST No. 14 is located in the former scrap melting area in the eastern portion of Plant 6. The tank held 

up to 3,000 gallons of water-soluble machining oil and was closed in place in 1995. The tank will be 

removed during excavation and the footprint of the affected area will be established at that time. 

UST No. 14 has only one COC, methanol, which does not have a corresponding FRL. The 

approximate lbcation of UST No. 14 is shown on Figure 2-12. 

2.3.3 Subsurface Investigation 

Subsurface samples are defined as soil samples collected at a depth of greater than 1 foot. Subsurface 

predesign samples within Area 3A/4A were collected under four separate PSPs: 0 
0 

0 

0 

Predesign Investigation Sampling in the Northeast Corner of Area 3 
Area 3 Predesign Investigation of Potentially Characteristic Areas 

Area 3A/4A Subsurface Predesign Investigation. 
0 Area 3 Predesign Investigation of Plant 9 

All above-WAC and above-FRL analytical results discussed in the following summary are listed in 

Tables 2-5 and 2-7. Figures 2-13 and 2-14 show all predesign boring locations for subsurface sampling 

in Area 3A/4A. Some boring locations fall outside the current Area 3A/4A boundary because they 

were positioned before the boundary was adjusted. These locations now lie within Area 6 and are 

included for information only. Associated sampling data will be used for Area 6 remediation. Two 

hundred and one borings and hundreds of associated analyses (Appendix C) have been completed under 

the Subsurface Predesign Investigation PSP. 

2.3.3.1 ~ 

A search of the SED data identified subsurface locations with above-WAC uranium and technetium-99 

contamination inside or adjacent to Plant 6 and Plant 9. Additionally, above-WAC uranium and VOC 

contamination were identified during predesign sampling ,activities at the southeast comer of Plant 9 a 
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(uranium), east of Plant 6 (VOCs), and the Incinerator Pad (uranium and VOCs). Each above-WAC 

area is discussed in detail below. Analytical results for all above-WAC samples collected during the 

predesign investigation are listed in Table 2-5. 

This area consists of a concrete pad, approximately 90 feet by 50 feet, which supported a solid waste 

incinerator (Le., the graphite burner) on its northeast quadrant and a liquid waste incinerator (Le., the 

oil burner) on its southeast quadrant. The graphite burner was used to incinerate approximately 

30,000 pounds of uranium-contaminated graphite crucibles per year between 1965 and 1979. The 

resultant ash from the burner was processed for uranium recovery. The oil burner was used to bum 

variable amounts of vehicle oil, solvents, cutting oils, and extracts from 1962 through 1979. 

Seven excavation zones, based on above-WAC and above-FRL results at varying depths, have been 

delineated under and around the Incinerator Pad area. A plan view of these zones is presented on 

Figure 2-15, and an associated cross-section (A to A') of the different zones and nearby borings is 

illustrated on Figure 2-16. Bounding borings displayed on Figure 2-16 do not always appear exactly in 

line with the excavation zone boundaries because some of them have been projected onto the cross 

section plane. 

The above- WAC uranium and technetium-99 contamination identified by physical samples and real- 

time scanning north and east of the Incinerator Pad was discussed in Section 2.3.2. 

In the course of conducting borings near the northwest corner of the Incinerator Pad to investigate 

possible above-FRL contamination, analytical results from Boring 12595 (Figure 2-15, Table 2-5) 

indicated above-WAC uranium contamination at 3 to 3.5 feet, which is vertically bounded by samples 

1 foot above and below. This area is laterally bounded approximately 10 feet to the north, east, south, 

and west by Borings 12596, 12544, 12594, and 12671. 

While conducting predesign Borings 12546- 12550 to confindbound above-FRL levels of beryllium 

near the southwest corner of the Incinerator Pad at RI/FS Boring 1577 (Figure 2-15), field screening of 

the sample cores indicated the possible presence of high-level uranium contamination near the surface 

at Boring 12547. Samples were collected and above-WAC uranium was confirmed at 0 to 0.5 feet and 

. .  
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bounded at a depth of 3 feet. Lateral bounding of this area is based on below-WAC uranium results at 

Borings 12630, 12634, 12688, 12679, 12598 and 12689. 

While conducting predesign Borings 12546- 12550, routine field screening of the sample cores detected 

the possible presence of VOCs. Samples were collected at Borings 12547 and ,12549, analyzed for 

VOCs, and laboratory results indicated PCE at above-WAC concentrations to a depth of 7 feet. 

Because RI/FS data and predesign analytical results around the northwest corner of the Incinerator Pad 

indicated volatile contamination at above-FRL levels, 18 additional predesign borings (12620- 12637) 

were completed. A matrix grid pattern was used to better characterize the area under and around the 

entire concrete pad, focusing on a 5-foot deep sump near the center of the pad as a likely source for 

the subsurface contamination. Further above-WAC levels of PCE and DCE were detected at 

Borings 12629 and 12630. To more precisely define the above-WAC PCE and DCE zones, as well as 

to further bound above-FRL contamination, another 24 borings (12666-12683, 12687-12693) were 

conducted both on and around the Incinerator Pad. Above-WAC levels of PCE and DCE were 

identified at Borings 12688, 12690, 12691 and 12693. Based on analysis of the sample results from 

these borings, two above-WAC DCE and PCE excavation zones have been identified. 0 
A shallow PCE and DCE contamination zone, to a depth of 1.5 feet below the concrete pad, is located 

around above-WAC levels of PCE and DCE at Boring 12691, above-WAC PCE at Boring 12690 and 

above-WAC 1,2-DCE at Boring 12629 (Table 2-5). The above-WAC contamination is vertically bound 

at a depth of 2 feet. The area is laterally bounded by Borings 12681, 12624, 12692, 12689, 12696, 

12745 and 12680 (Figure 2-15). 

A second above-WAC PCE and DCE contamination area has been identified below and beyond the 

first, at a depth of 6 to 14 feet. Above-WAC levels of PCE and DCE within this area include PCE at 

Borings 12547, 12549, 12688, 12693 and 12745, and PCE and DCE at Boring 12630 (Table 2-5). 

This above-WAC area is bounded at a depth of 14 feet and is laterally bounded by Borings 12681, 

12624, 12625, 12626, 12682, 12631, 12683, 12635, 12634, 12678, 12677, 12676, 12679 and 12680 

(Figure 2-15). 
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Southeast Plant 9 Area 

Based on above-WAC levels of uranium and technetium-99, two excavation zones have been identified 

in the southeastern Plant 9 area. A plan view of these areas is presented on Figure 2-17 and an 

associated cross-section (E3 to B') through both areas and nearby borings is illustrated on Figure 2-18. 

Bounding borings displayed on Figure 2-18 do not always appear exactly in line with the excavation 

zone boundaries because of &eir projection onto the cross section plane. The southern above-WAC 

zone is discussed in Section 2.3.2.2 ab  part of the surface contamination. 

Boring 12390 was located within Plant 9 at the extreme southeast corner to investigate potential leakage 

associated with a floor drain. Analytical results indicate above-WAC technetium-99 contamination to a 

depth of approximately 2.5 feet and above-WAC uranium to approximately 6.8 feet below the concrete 

floor. Based on this information, additional borings were placed to bound the contamination. Because 

excessive sloughing of soil from the top of Boring 12390 to deeper sections of the boring was observed 

during drilling, Boring 12507 was located next to Boring 12390 (within 1 foot) to verify the 

above-WAC uranium and technetium-99 results. Samples were collected every foot to a depth of 

10 feet and analytical results confirm above-WAC uranium and technetium-99 contamination below the 

concrete (Table 2-5); however, the above-WAC uranium contamination of 6.5 feet was not verified. 

Because Boring 12507 was completed using the dual-tube sampling method which minimizes sloughing, 

the results from that boring will be used in lieu of the suspect results from Boring 12390. 

Borings 12505, 12506, 12508 and 12509 bound the above-WAC uranium contamination. However, 

further above-WAC technetium-99 contamination was identified to a depth of 10 feet to the east and 

6.5 feet to the south. Six additional borings (12601-12606) were added and further above-WAC 

contamination was detected in Boring 12601 to a depth of 4.5 feet. Borings 12638, 12639, 12640, 

12746 and 12747 were then completed to bound the above-WAC technetium-99 contamination to the 

north and east of Boring 12601 (Figure 2-17). 

Boring 12602 was placed east of Plant 9 to bound technetium-99 contamination, and above-WAC 

uranium contamination was found in the top 6 inches of soil. This location was laterally bounded by 

Borings 12639, 12640, 12508, and 12603. Although technically categorized as surface contamination 

(Le., within the top foot of soil), this small area is expected to be excavated and handled as part of the 

Southeast Plant 9 area because of its proximity to the previously discussed subsurface above-WAC 

contamination. 
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RI/FS Boring 1404 indicated subsurface above-WAC uranium contamination (Table 2-5) at a depth of 

1.5 feet without vertical bounding. The contamination area is laterally bounded approximately 10 feet 

to the northeast by RI/FS Boring 1140 (Figure 2-19). Predesign Borings 12519, 12520 and 12521 

laterally bound the contamination 10 feet to the northwest, southwest and southeast. Predesign 

Boring 12701 was conducted beside RI/FS Boring 1140 to provide contamination bounding at depth. 

Above-WAC levels of uranium and technetium were identified at this location to a depth of 1 foot 

(Table 2-5). The above-WAC technetium is laterally bounded by Borings 12519, 12520, and 12521. 

Although no technetium-99 analyses were conducted at RI/FS Boring 1140, lateral bounding at that 

location is assumed, based on the absence of uranium contamination, typically co-located with 

technetium-99 contamination. 

A plan view of the above-WAC uranium, technetium-99, and volatile organic contamination zone and 

related boring locations is shown on Figure 2-19. An associated cross-section (C to C') with nearby 

borings is illustrated on Figure 2-20. Bounding borings displayed on Figure 2-20 do not always appear 

exactly in line with the excavation zone boundaries because of their projection onto the cross section 

plane. 

0 
RI/FS Boring 1145, located approximately 15 feet outside the eastern side of Plant 6, indicated 

above-WAC uranium contamination at 0.5 to 1 feet below a concrete pad. RI/FS Boring 1144,  located 

approximately 5 feet inside the eastern wall of Plant 6, detected above-WAC technetium-99 

contamination at a depth of 1.5 to 2 feet below the concrete floor. Predesign Borings 12523, 12526, 

and 12528 were located approximately 25 feet northeast, east and southeast, with the joint purpose of 

investigating subsurface technetium-99 contamination detected at Boring 1 144 and above-WAC 

uranium contamination detected at Boring 1 145 (Figure 2-19). Above-WAC levels of technetium-99 

contamination were detected at depths of 0 to 0.5 feet and 3 to 3.5 feet at Boring 12526 and at a depth 

of 1 to 1.5 feet at Boring 12528. 

Field screening of Boring 12523 indicated the presence of VOCs. A sample for VOC analysis was 

collected at a depth of 4 to 4.5 feet and analytical results show above-WAC PCE. Predesign 

Boring 12613 was completed beside Boring 12523 and sample analysis confirmed the above-WAC level 

at 4.5 feet. Because the same boring detected above-WAC uranium contamination at 4 to 5.5 feet, 
a 

FERL43A/4A-IPUA4AIP-RVO.DOC\May 3.2001 0 :43AM) 2-17 

000043 



FEMP-A3A14A-IP-FINAL 
. .  20800-PL-OOO2, Revision 0 

May 2001 

above-WAC PCE contamination will be excavated with the surrounding uranium and technetium-99 

contamination (Figure 2-19). Borings 12523, 12526, 12528 and 12613 vertically bounded the 

above-WAC uranium at 5.5 feet deep, with lateral bounding to the east and south. Borings 12610, 

1261 1 and 12612 provided lateral bounding to the east for subsurface above-WAC PCE and 

above-WAC uranium. 

Above-WAC uranium was detected in Borhg 1261; at a depth of 0 to 0.5 feet below the concrete and 

above-WAC technetium-99 was detected at a depth of 9 to 9.5 feet. 

Field screening of Boring 12523.indicated the presence of VOCs. A sample for VOC analysis was 

collected at a depth of 4 to 4.5 feet and analytical results identified above-WAC PCE. Predesign 

Boring 12613 was completed beside Boring 12523 and sample analysis confirmed the above-WAC level 

at 4.5 feet. Because the same boring detected above-WAC uranium contamination at 4 to 5.5 feet, 

above-WAC PCE contamination will be excavated with the surrounding uranium and techneitum-99 

contamination (Figure 2-19). Borings 12523, 12526, 12528 and 12613 vertically bounded the 

above-WAC uranium at 5.5 feet deep, with lateral bounding to the east and south. Borings 12610, 

12611 and 12612 provided lateral bounding to the east for subsurface above-WAC PCE and 

above-WAC uranium. 

Above-WAC uranium was detected in Boring 12612 at a depth of 0 to 0.5 feet below the concrete and 

above-WAC technetium-99 was detected at a depth of 9 to 9.5 feet. 

Two additional predesign borings (12699 and 12700) were conducted to provide bounding to the east. 

No subsurface above-WAC contamination was identified at these boring locations, thus defining the 

eastern boundary for the deep above-WAC uranium, technetium-99 and PCE excavation zone 

(Figures 2-19 and 2-20). However, above-WAC uranium contamination was identified at the surface 

of Boring 12700 and an associated above-WAC uranium excavation area (Figures 2-19 and 2-20) east 

and south of this location is discussed in Section 2.3.2 as part of the above-WAC surface 

contamination. 

Further bounding of the east Plant 6 above-WAC contamination zones is not be possible due to the 

presence of equipment and building obstructions. The nearest RI/FS bounding borings (Figure 2- 19) 

for technetium-99 and uranium are Borings 161 1, 1148, 1143, 1142 and 2109. Borings 1148 and 161 1 
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also bound for the PCE contamination to the south. Following D&D of Plant 6, additional 

characterization data will be collected to redefine the above-WAC areas. Revised areas will be 

submitted to the EPA and OEPA for concurrence prior to excavation. 

South Plant 6 

Data from RI/FS Boring 1162 indicated above-WAC uranium contamination to a depth of 5.5 feet 

(Table 2-5). RI/FS Borings 1413 and 1415 provided lateral bounding to the northwest and southwest, 

respectively (Figure 2-19). Predesign Boring 12530 provided lateral bounding to the southeast. 

Predesign Boring 12529 was conducted approximately 20 feet to the northeast and indicated 

above-WAC uranium contamination to a depth of 5.5 feet. Three additional predesign borings 

(Borings 12702-12704, Figure 2-19) were completed to provide further lateral contaminant bounding. 

Above-WAC concentrations of uranium were detected at Borings 12702 and 12703, varying in depth 

below the concrete from 7.5 to 9 feet at 12702 and 1.5 to 4 feet at 12703. Above-WAC levels of 

technetium-99 activity were identified at all three borings, varying in depth from 7.5 to 10 feet . 

at 12702, 1.5 to 3 feet at 12703 and 4.5 to 5 feet below the concrete surface at Boring 12704. RI/FS 

Borings 1161 and 1163 provide bounding for uranium contamination only. Current projected. 

excavation boundaries (Figure 2-19) are based on RI/FS uranium and technetium-99 bounding to the 

north (RI/FS Boring 1610) and the Plant 6 building foundation to the east. Structural obstructions 

currently prevent access of boring equipment to this area. Additional predesign borings will be 

required following Plant 6 D&D activities to attempt to reduce the boundaries of this excavation zone. 

0 

N W .  
RUFS Boring 1139 (Figure 2-19) indicated above-WAC uranium to a depth of 5.5 feet and 

technetium-99 to a depth of 0 to 0.5 feet below the concrete floor (Table 2-5), with vertical bounding at 

10 feet. Due to the inability of boring equipment to access this area of Plant 6, further definition of the 

uranium contamination at this location cannot be done until completion of Plant 6 D&D. Current 

projected boundaries for this area are based on Plant 6 structural features. The nearest RUFS bounding 

borings (Figure 2-19) for both technetium-99 and uranium are Borings 1326, 1142 and 2388. 

Borings 1 1 17, 12495 and 11 16 provide bounding for uranium only. 

2.3.3.2 Extent of Above-FRL Contamination 

Subsurface excavation limits are primarily based on a three-dimensional computer model of uranium 

contamination and the removal of man-made structures. Data on non-uranium COCs are used to adjust 
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the excavation limit when a non-uranium FRL lies deeper than the uranium FRL. Figures 2-21 

through 2-25 illustrate the extent of contamination and the excavation profiles required to remove the 

contamination and man-made structures. The deepest contamination zones within Area 3A are in the 

southeast Plant 9 area (Section Line C-C', Figure 2-23), the Decontamination Pad area north of 

Buildings 64/65 (Section Line I-1', Figure 2-25), and in the Incinerator Pad area northeast of the Boiler 

Plant (Section Line A-A', Figure 2-22 and Section Line H-H', Figure 2-25). The deepest 

contamination zones within Area 4A lie under Plant 6 (Section Line C-C', Figure 2-23 and Section 

Line F-F', Figure 2-24). Excavation in the high-leachability zones is driven by the uranium FRL of 

20 mg/kg. 

A review of SED data identified seven locations in Area 3A/4A where above-FRL non-uranium 

contamination is present at depths greater than the uranium contamination. Confirmatory and bounding 

borings were completed at all seven locations. Above-FRL levels of contamination were confirmed at 

three of the locations. In addition, above-FRL VOC contamination was identified in the eastern Plant 6 

area while conducting predesign borings to investigate above-WAC uranium and technetium-99 

0 contamination in that area. All non-uranium above-FRL analytical results discussed below are listed in 

Table 2-7. 

p g  

RI/FS Boring 1597 (Figure 2-26) indicated an above-FRL concentration of aroclor-1254 contamination 

at a depth of 2 to 2.5 feet (Table 2-7). A confirmatory boring (12556) was completed at the location of 

the RI/FS boring, surrounded by four bounding borings (12557-12560, Figure 2-26). Samples at all 

five locations were collected every foot to a depth of 5.5 feet, with above-FRL contamination identified 

in all borings except Boring 12557. Additional bounding Borings 12659, 12661 and 12665 were 

completed to a depth of 10 feet. An above-FRL level of aroclor-1254 was identified at Boring 12659 at 

a depth of 2 to 2.5 feet. Boring 12660 was completed beside Boring 12556 to a depth of 10 feet and 

above-FRL contamination was vertically bounded at a depth of 5.5 feet. 

RI/FS Boring 1595 indicated above-FRL concentrations of aroclor-1254 to a depth of 10 feet. 

Predesign confirmatory Boring 12655 and bounding Borings 12656 through 12658 were completed to a 

depth of 13 feet at this location with no detection of above-FRL aroclor-1254. 
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RI/FS Boring 1308 indicated an unbounded above-FRL aroclor-1254 concentration at a depth of 0.5 to 

1 foot. Predesign Borings 12662C through 12664 were completed to a depth of 10 feet around this 

location. An above-FRL level of aroclor-1254 was identified at Boring 12662C at a depth of 4 to 

6.5 feet. 

. 3659.  

Additional bounding borings 12697 and 12698 were conducted to complete contaminant bounding for 

this area. Northern bounding of the excavation zone is based on Boring 12698A (Figure 2-26), which 

was positioned on the concrete pad north of Boring 12659 and completed to a depth of 8 feet with no 

detection of above-FRL aroclor-1254. Lateral bounding Boring 12697 was positioned to the northeast 

of Boring 12662C and completed to a depth of 12 feet with no detection of above-FRL aroclor-1254. 

The eastern boundary of the excavation zone is positioned approximately 13 feet west of this boring 

location to encompass a small swale leading to a nearby surface water catchment basin. 

North of Maintenance Building Warehouse 

RI/FS Boring 1584 (Figure 2-2) indicated an above-FRL concentration of benzo(a)pyrene 

contamination at a depth of 2 to 2.5 feet. A confirmatory boring (12551) was completed at the location 

of the RI/FS boring, surrounded by four bounding borings (12552-12555, Figure 2-13). Samples at all 

five locations were collected every foot to a depth of 5.5 feet with no above-FRL contamination 

detected. Based on these data (Appendix C), no excavation for benzo(a)pyrene contamination will be 

required at this location. 

East of Stockpile 4 

RI/FS Boring 11087 (Figure 2-1) indicated an above-FRL concentration of beryllium contamination at 

a depth of 9 to 9.5 feet. A confirmatory boring (12536) was completed at the location of the RUFS 

boring, surrounded by four bounding borings (12537-12540, Figure 2-13). Samples at all five 

locations were collected every foot to a depth of 12.5 feet, with no above-FRL contamination detected. 

Based on these data, no excavation for beryllium contamination will be required at this location. 

Incinerator Pad Area 

'RI/FS Boring 1577 (Figure 2-1) indicated an above-FRL level of beryllium contamination at a depth of 

4 to 4.5 feet (Table 2-7). A confirmatory boring (12549) was completed at the location of the RI/FS 

boring, surrounded by four bounding borings (12546-12548 and 12550, Figure 2-15). Samples at all 

five locations were collected every foot from 3 to 7.5 feet deep. Above-FRL levels of beryllium were 
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detected at Borings 12549 and 12548, both vertically bounded at 4 feet deep, and at Boring 12546, 

vertically bounded at 5 feet deep. Three additional bounding borings (12598-12600) to 7.5 feet deep 

were completed northwest, west and southwest of Boring 12546. Boring 12598 detected above-FRL 

beryllium at 4 to 4.5 feet deep. Two additional predesign borings (12673 and 12674) were completed 

west of Boring 12598 to a depth of 8.5 feet for beryllium sampling. An above-FKL level of beryllium 

at a depth of 4 to 4.5 feet was identified at Boring 12673 and an above-FRL level of beryllium at a 

depth of 0 to 0.5 feet was identified at Boring 12674. Both locations are within the current Zxcavation 

bounds for above-FRL uranium in this area. The shallow level of contamination at Boring 12674 will 

be removed by the planned 2-foot-deep excavation of Area 3A/4A soil. To ensure excavation of the 

above-FRL beryllium (1.58 mg/kg) at Boring 12673, the eastern boundary of the above non-uranium 

FRL excavation zone in this area was extended 10 feet west of this boring. 

RI/FS Boring 1578 detected above-FRL levels of arsenic, 1,l-DCE, and aroclor-1260 at depths of 4 to 

4.5 feet. A confirmatory boring (12541) was completed at the location of the RI/FS boring, 

surrounded by four bounding borings (12542- 12545, Figure 2- 15). Samples at all five locations were 

collected at every foot from 3 to 7.5 feet. All five borings detected above-FRL levels of 1,2-DCE, 

without vertical bounding. In addition, above-FRL levels of aroclor-1254 were detected to 5.5 feet 

deep in Boring 12543. No arsenic, aroclor-1260, or 1,l-DCE was found at above-FRL levels. 

' 0  
Nine additional bounding borings (12589-12597) were completed to a depth of 10.5 feet to bound the 

extent of vertical and lateral contamination of the three above-FRL constituents identified in the initial 

five borings. Boring 12697 was located next to Boring 12541 and was surrounded by the remaining 

eight borings. Data from these additional borings vertically bounded the 1,2-DCE at 8.5 deep but 

provided lateral bounding only to the north. Boring 12593 also detected above-FRL aroclor-1254 at 

6 to 6.5 feet deep although above-FRL VOCs down to 8.5 feet deep at the same location will control 

the required excavation depth. 

Eighteen additional predesign borings (12620- 12637) were positioned in a matrix pattern to further 

characterize the area under and around the Incinerator Pad (Figure 2-15). In addition to detecting 

above-WAC levels of DCE and PCE in the southwest area of the pad, above-FRL levels of TCE were 

detected under the central portion of the pad, and above-FRL levels of PCE and DCE were identified 

under most of the concrete and 10 feet off the northern edge of the pad. Three borings also detected 

above-FRL levels of beryllium (12629-1263 1) below the concrete, but deeper above-FRL VOC c 
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contamination at all three locations will control excavation depth. Above-FRL VOC contamination 

under the pad was not vertically bounded at a depth of 13 feet. 

An additional 27 borings (12666-1283, 12687-12693 and 12740-12743), most to a depth of 16 feet, 

were completed on or around the Incinerator Pad for further delineation and separation of the 

multi-COC above-FRL and above-WAC zones. After bounding five above-WAC zones 

(Section 2.3.3. l), two discrete above-FRL zones have been identified. A plan view of these zones is 

presented on Figure 2-15 and a cross section (A-A') across the various zones is presented on 

Figure 2-16. 

One above-FRL contamination zone extends from the surface (or bottom of overlying above-WAC 

zones) to a depth of 12 feet. This zone is bounded to the north, east and south by predesign 

Borings 12666-12670, 12622, 12623, 12628, 12633-12637, and 12675-12678. The western boundary 

is based on the previously discussed above-FRL beryllium contamination at Boring 12673, as well as 

the absence of above-FRL constituents at Borings 12674 and 12740-12742. Although above-FRL TCE 

was also identified (Table 2-7) within this area, it is co-located with above-WAC levels of DCE.and 

PCE and will be excavated as part of those zones. 

A second, deeper, above-FRL contamination zone has been identified beneath the deepest above-WAC 

excavation zone. This above-FRL area extends from a depth of 14 feet 16.5 feet. Above-FRL 

contaminants in this zone include 1,ZDCE and PCE bounded at a depth of 15.5 feet at Boring 12693 

and an above-FRL level of PCE unbounded vertically at a depth of 16 feet at Boring 12689. An 

additional predesign boring (12696) was completed to a depth of 20 feet beside Boring 12689 to 

provide vertical bounding at this location. No above-FRL constituents were detected below a depth of 

10 feet and, based on these data , this above-FRL organics excavation zone was vertically bounded at a 

depth of 16.5 feet. The upper boundary is based on the bottom of the overlying above-WAC zone at 

14 feet. Borings 12624-12626, 12682, 12631, 12683 and 12688 provide lateral bounding of this area to 

the north, east and south. Bounding to the west is based on Borings 12679 and 12681, as well as 

bounding of overlying above-FRL contamination at a depth of 1 foot at Boring 12690. 

Northeast Corner 

RI/FS Boring 128 1 (Figure 2- 1) indicated an above-FRL concentration of thorium-228 and thorium-232 

at a depth of 6 to 6.5 feet. A confirmatory boring (12531) was completed at the location of the RI/FS 
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boring, surrounded by four bounding borings (12532-12535, Figure 2-13). Samples at all five 

locations were collected every foot to a depth of 9.5 feet with no above-FRL contamination detected. 

Based on these data (Appendix C), no excavation for thorium contamination will be required at this 

location. 

Central Plant 6 

RI/FS Boring 1607 (Figure 2-1) identified above-FRL thorium-228 contamination at a depth of 5 to 

5.5 feet in the central area of Plant 6 (Figure 2-14). Five predesign confirmation/bounding borings 

(12566-12570) were completed to a depth of 8.5 feet at this location. No above-FRL thorium-228 was 

detected. Based .on these data (Appendix C), no excavation for thorium-228 contamination will be 

required at this location. 

. 

East Plant 6 

Above-FRL concentrations of 1 , 1-DCE, 1,2-DCE and PCE were detected while conducting a 

predesign investigation of above-WAC contamination (technetium-99, uranium and PCE) in the eastern 

area of Plant 6. Predesign Boring 12613 identified above-FRL DCE and PCE to a depth of 8.5 feet 

below the concrete (Figure 2-19). Boring 12610 identified above-FRL PCE to a depth of 6.5 feet and 

Boring 12612 identified above-FRL 1,l-DCE to a depth of 8.5 feet (Table 2-7). Eastern bounding of 

this excavation area is established by Borings 12699 and 12700, which were completed to a depth of 

13 feet without detection of above-FRL non-uranium contamination. Above-WAC uranium 

contamination was detected at a depth of 0-0.5 feet at Boring 12700 and an associated surface 

contamination zone is discussed in Section 2.3.2. 

Because of the close proximity of above-FRL contamination to the above-WAC uranium, 

technetium-99, and PCE contamination, a single excavation area has been created that encompasses 

both above-WAC and above-FRL contamination. Due to structural and equipment obstructions, further 

bounding of this contamination zone will not be possible until after D&D of Plant 6. If later predesign 

borings provide data indicating discrete above-WAC and above-FRL contamination areas, 

corresponding separate excavation zones will be designed. 

2.4 ,HIGH-LEACHABILITY ZONES 

The OU5 FS Report identified two uranium contamination zones in Area 3A/4A with the potential for 

leaching (Figures 2-27 and 2-28). Soil in these high-leachability zones must be remediated to the 
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uranium FRL of 20 mg/kg, rather than 82 mg/kg. Thirty-three borings were placed in the two 

high-leachability zones to identify soil horizons where uranium concentrations fell between 20 and 

82 mg/kg. This range of uranium contamination was investigated to determine if leachable forms of 

uranium were present over this concentration interval and, if not, whether soil remediation could be 

driven by the 82 mg/kg uranium FRL rather than the 20 mg/kg FRL. 

Seven of the 33 borings yielded eight samples that met the concentration criteria, and the remaining 

borings yielded no soil samples with uranium concentrations between 20 and 82 mg/kg. Details on the 

number of samples taken at each boring location are provided in the Area 3A/4A Subsurface 

Investigation PSP. The eight samples were submitted to the University of Cincinnati to perform the 

two-step batch leach test described in Attachment F.2.1 of the OU5 FS Report. Two soil samples 

containing uranium in excess of the 82 mg/kg FRL were also selected for the batch tests to compare the 

leachability of samples below and above the 82 mg/kg FRL. 

The batch test results are summarized in Table 2-8. The leaching coefficients for the two-step test are. 

all below the 325 liters per kilogram (L/kg) coefficient established for low-leach zones outside of the 

production area (Attachment F.2.1, OU5 FS). This observation, and the elevated K, values, indicates 

that uranium is present in a leachable form in these areas. Therefore, soil will be excavated down to 

the uranium FRL of 20 mg/kg in the high-leachability zones within Area 3A/4A. 

0 

2.5 IDENTIFICATION OF AREA-SPECIFIC CONSTITUENTS OF CONCERN 

Section 2.1.6 identified the preliminary list of COCs for Area 3A/4A, which was based on the results 

of sampling and analysis performed during the RI/FS investigation. Based on the results of predesign 

sampling and analysis, Table 2-9 presents the revised list of COCs that will be used for Area 3A/4A. 

The list of primary COCs has remained the same, some of the secondary COCs have been eliminated, 

and 1,2-DCE has been added due to predesign data collected in the Incinerator Pad and East Plant 6 

areas. The COCs were chosen based on the following two criteria: 

0 The constituent is widespread in Area 3A/4A and is commonly found at above-FRL 
concentrations (i.e., the primary COCs); or 

0 The constituent is present at above-FRL concentrations at depths that drive the design 
excavation contours in those areas. 
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2.6 1 
Excavation boundaries for Area 3A/4A are established based on the following information: 

e Above-FRL uranium contamination contours generated by the three-dimensional 
computer model 

e Above-WAC and non-uranium above-FRL areas which are manually established based 
on real-time scanning results and bounding physical sampling results 

e Location of building foundations, support structures, and utilities 

e Constructability and safe-slope configurations necessary to effectively excavate the 
material. 

All of this information is combined to form a complete picture of the volume of material that should be 

excavated from Area 3A/4A. Excavation volumes for soil and debris are provided in Appendix D. The 

soil volumes associated with the excavation drivers (Le., above WAC, above FRL, RCRA) are 

summarized in Table 2-10. Additional discussion on the above-WAC, RCRA, and above-FRL 

excavation boundaries is provided below 

2.6.1 Above-WAC Material 

The excavation boundaries of the above-WAC areas discussed in Sections 2.3.2 and 2.3.3 were 

established based on physical sampling and real-time scanning results. Figures 2-1 1, 2-15, 2-17, 

and 2-19 display the lateral extent of each above-WAC area and Figures 2-16, 2-18, and 2-20 display 

the vertical extent of selected above-WAC areas. The size, depth, and approximate volume of each 

area are listed in Table 2-1 1. Excavation details are discussed in Section 3.4.1. 

. 

2.6.2 Characteristic Material 

The characteristic area behind the Maintenance Building is shown on Figure 2-7. The approximate 

volume of characteristic soil that will be excavated from this area is 600 yd3. Excavation details are 

discussed in Section 3.4.1. 

2.6.3 Above-FRL Material 

The amount of excavation necessary to capture all above-FRL soil and man-made structures is 

determined in two different ways. The first is through the fitting of safe slopes to the building 

structures and the above-FRL total uranium contamination (as determined by the three dimensional 
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computer model discussed in Appendix E). The second method is used for above-WAC, RCRA and 

other non-uranium contamination areas. This method involves manually plotting the location of the 

contamination, drawing an excavation shape around the contamination, establishing the depths of 

excavation and fitting safe slopes to the indicated depths. The fitted safe slopes correspond to the 

design excavation depths, which are illustrated on Figures 2-21 through 2-25. 

To verify that above-FRL soil has been captured by the excavation profiles shown on Figures 2-21 

through 2-25, the depth of each above-FRL sample result was compared to the design excavation depth 

at the same location. If the sample depth was deeper than the excavation depth, the excavation 

contours were adjusted to capture the additional above-FRL material. The results of these comparisons 

have been graphically represented for each Area 3A/4A COC (Figures 2-29 through 2-41). When 

reading these graphs, note that depths are plotted relative to msl (i.e., 580 is deeper than 590), and the 

diagonal line corresponds to a slope of 1: 1 to represent the ideal case where the excavation and sample 

depth are equal. Above-FRL sample points that fall above the line are captured by the designed 

excavation (Le., the sample depth is shallower than the excavation depth at that location). Above-FRL 

sample points that fall below the line are not captured by the designed excavation (Le., the sample 

depth is deeper than the excavation depth at that location). The following subsections will address any 

samples that fall into the latter category. 

0 
2.6.3.1 Uranium Contamination 

The above-FRL uranium contamination was separated into results from inside and outside the two 

high-leachability areas, and a distinction was also made among contamination at the different uranium 

action levels (20, 50, 82, and 1030 mg/kg). Figure 2-29 illustrates the results outside the 

high-leachability areas where the 82 mg/kg FRL applies. The only sample results that will remain 

following excavation are between 50 mg/kg (the ALARA goal range) and 82 mg/kg. In accordance 

with the design criteria for Area 3A/4A, these samples are captured only if they are within one 

excavation lift of contamination that is above the uranium FRL of 82 mg/kg. The samples shown 

below the line in Figure 2-29 are not within one excavation lift of a uranium concentration of 82 mg/kg 

or greater. 

Figure 2-30 illustrates the samples inside the high-leachability areas where the uranium FRL of 

20 mg/kg applies. There is one sample above 20 mg/kg that is not currently captured by the designed 

excavation. This sample (54123) has a concentration of 21 mg/kg and is located to the west of Plant 9 
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at a depth of 15 to 15.5 feet below the surface. The excavation depth at that location is approximately 

6 feet below the surface. Due to the fact that the sample is only 1 mg/kg above the FRL and that the 

excavation would have to be extended approximately 10 feet into below-FRL soil, the designed 

excavation depth does not capture that sample point. 

2.6.3.2 Non -Uranium Contamination 

Figures 2-3 1 through 2-41 compare the depths of above-FRL sample results to the designed excavation 

depths for each non-uranium COC. These figures illustrate that all above-FRL sample points are 

captured by' the designed excavation. A single aroclor-1254 sample (056683) is shown in Figure 2-35 

as being below the excavation depth due to the sample point's location near the top of a safe slope 

required along the eastern boundary of the TCE-contaminated soil excavation area north of the 

Maintenance Building. During excavation, this sample location will be excavated and then backfill will 

be added to maintain the required safe slope. The designed excavation used to compare the depths of 

the above-FRL sample results reflects the final grade which includes the backfill material. That is why 

it appears that the sample has not been captured. Drawings and specifications directing subcontractor 

excavation activity at this location have been appropriately annotated to reflect this excavation and 

backfill requirement. 
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TABLE 2-1 
PRELIMINARY AREA-SPECIFIC CONSTITUENTS OF CONCERN 

3659 
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Primary COCs Secondary COCs 

Radium-226 Aroclor-1254 
Radium-228 Aroclor-1260 
Thorium-228 Arsenic 
Thorium-232 Benzo(a)anthracene 
Total Uranium Benzo(a)pyrene 

Senzo(b)fluoranthene 
Beryllium 

Bromodichloromethane 
Cesium- 137 

Dibenzo(a,h)anthracene 
1,l-Dichloroethene 

Dieldrin 
Fluoride 

Indeno( 1,2,3 -cd)pyrene 
Lead 

Plutonium-238 
Strontium-90 

Technetium-99 
Tetrachloroethene 

Thorium-230 
Tr ichloroethene 
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TABLE2-2 
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ON-SITE DISPOSAL FACILITY WASTE ACCEPTANCE CRITERIA 

~ 

WAC Constituent Maximum Concentration 

Neptunium-237 3.12 x lo9 pCi/g 
Strontium-90 5.67 x 10'' pCi/g 

Technetium-99 29.1 pCi/g 
Total Uranium 1030 mg/kg 

Alpha-chlordane 2.89 mg/kg 
Bis;2-~hloroisopropyl)ether 2.44 x 10' mg/kg 

Bromodichloromethane 9.03 x lo-' mg/kg 
Carbazole 7.27 x lo4 mg/kg 

Chloroethane 3.92 x IO5 mglkg 
1, l  -Dichloroethene 11.4 mg/kg 
1,2-Dichloroethene 11.4 mg/kg 

Tetrachloroethene 128 mg/kg 

Trichloroethene 128 mg/kg 
Vinyl chloride 1.51 mg/kg 

4-Nitr oaniline 4.42 x mg/kg 

Toxaphene 1.06 x lo5 mg/kg 

Boron 1.04 x lo3 mg/kg 
Mercury 5.66 x lo4 mg/kg 
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TABLE 2-3 3 6 5 9  
SOIL FINAL REMEDIATION LEVELS 

Constituent Final Remediation Level 

Radionuclides 

Cesium- 137 
Plutonium-23 8 
Radium-226 
Radium-228 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium, Total (outside a high-leachability area) 
Uranium, Total (inside a high-leachability area) 

Inorganics 

Arsenic 
Beryllium 
Fluoride 
Lead 

Organics 

Aroclor-1254 
Aroclor- 1260 
Benzo(a)anthracene 
Benzo( a)pyrene 
Benzo( b)fluoranthene 
Bromodichloromethane 
Dibenzo(a,h)anthracene 
1,l -Dichloroethene 
Dieldrin 
Indeno( 1,2,3-~d)pyrene 
Te trachloroethene 
Trichloroethene 

1.4 pCi/g 
78 pCi/g 
1.7 pCi/g 
1.8 pCilg 
14 pCilg 
30 pCi1g 
1.7 pCi/g 
280 pCi/g 
1.5 pCi/g 
82 mglkg 
20 mglkg 

12 mg/kg 
1.5 mg/kg 

78,000 mg/kg 
400 mg/kg 

0.13 mg/kg 
0.13 mg/kg 
20 mglkg 
2 mg/kg 
20 mg/kg 
4 mg/kg 
2 mg/kg 

0.41 mg/kg 
0.015 mg/kg 

20 mg/kg 
3.6 mg/kg 
25 mg/kg 



TABLE 2-4 
MAINTENANCE BUILDING CHARACTERISTIC AREA 

DATA SUMMARY FOR TRICHLOROETHENE 

Boring Depth (feet) TCLP Result TCLP Limit 
~ 

A3-MBO 1 
A3-MBOl 
A3-MBO1 

~ 

5-5.5 
6-6.5 
7-7.5 

~ 

1.1 mg/L 
1.6 mg/L 

0.53 mg/L 

0.5 mg/L 
0.5 mg/L 
0.5 mg/L 

6-6.5 1.6 mg/L 0.5 mg/L A3-MB02 

A3-MB03 
A3-MB03 
A3-MB03 

A 3 -M BO5 
A3-MB05 
A3-MB05 
A3-MB05 

5-5.5 
6-6.5 
7-7.5 

1.5 mg/L 
1.8 mg/L 
1.8 mg/L 

1.1 mg/L 
1.8 mg/L 

0.86 mg/L 
0.52 mg/L 

0.5 mg/L 
0.5 mg/L 
0.5 mg/L 

0.5 mg/L 
0.5 mg/L 
0.5 mg/L 
0.5 mg/L 

2-2.5 
3-3.5 
5-5.5 
7-7.5 

A3-MB11 8.5-9 0.65 mg/L 0.5 mg/L 

1.8 mg/L 
3.5 mg/L 
5.3 mg/L 

0.5 mg/L 
0.5 mg/L 
0.5 mg/L 

A3-MB14 
A3-MB14 
A3-MB14 

3.5-4 
4.5-5 
5.5-6 

0.5 mg/L A3-MB16 3.5-4 0.65 mg/L 

4.5-5 
5.5-6 
6.5-7 
7.5-8 

1.8 mg/L 
3.5 mg/L 
2.0 mg/L 
1.3 mg/L 

0.5 mg/L 
0.5 mg/L 
0.5 mg/L 
0.5 mg/L 

A3-MB17 
A3-MB17 
A3-MB17 
A3-MB17 
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TABLE2-5 
ABOVE-WAC DATA SUMMARY 

Boring ID Depth (feet) Analyte Above-WAC 
Value WAC Limit 

East of Stockpile 1 

Zone 1-320 (RI/FS) 

Northeast Corner 

18 (RI/FS) 
1505 (RI/FS) 

SP-13 (RI/FS) 
SP- 16 (RUFS) 
SP-17 (RI/FS) 
SP-19 (RI/FS) 

SP-20 (RI/FS) 
SP-23 (RI/FS) 
SP-24 (RI/FS) 
SP-43 (RI/FS) 
SP-50 (RI/FS) 
SP-54 (RI/FS) 
SP-72 (RI/FS) 

0.5-1 

0-1.0 
0-0.5 
0-0.5 
0.5-1 
0-0.5 
0-0.5 
0-0.5 

0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 

Total Uranium 

Total 
Uranium 

Total 
Uranium 

Total 
Uranium 

Total 
Uranium 

Total 
Uranium 

Total 
Uranium 

Total 
Uranium 

Total 
Uranium 

Total 
Uranium 

Total 
Uranium 

Total 
Uranium 
Total 
Uranium 
Total 
Uranium 
Total 
Uranium 

2270 mg/kg 1030 mg/kg 

1750 mg/kg 1030 mg/kg 
1637 mg/kg 1030 mg/kg 
1030 mg/kg 1030 mg/kg 
1474 mg/kg 1030 mg/kg 
3850 mg/kg 1030 mg/kg 
1630 mg/kg 1030 mg/kg 
3460 mg/kg 1030 mg/kg 

1430 mg/kg 1030 mg/kg 
2920 mg/kg 1030 mg/kg 
1690 mg/kg 1030 mg/kg 
1840 mg/kg 1030 mg/kg 
2270 mg/kg 1030 mg/kg 
3890 mg/kg 1030 mg/kg 
1070 mg/kg 1030 mg/kg 
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TABLE 2-5 
ABOVE-WAC DATA SUMMARY 

(continued) 

Boring ID Depth (feet) 

~~ 

Analyte Above-WAC WAC Limit 
Value 

Incinerator Pad Area 

12476 

12542 
12544 
12545 

12547 

12549 
12595 
12596 
12628 
12629 
12630 

12688 

12690 
12691 

12693 
12745 

Southeast Plant 9 Area 

12507 

12508 

12509 
12601 
12602 

South of Plant 9 

1568 (RI/FS) 
12513 
12608 

0- 1 
0- 1 

0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
6.5-7 
5.5-6 
3-3.5 
0-0.5 
0-0.5 
0.5-1 
9.5-10 
9.5-10 
5.5-6 
7-7.5 
0-0.5 
0-0.5 
0-0.5 

11.5-12 
8.5-9 
9-9.5 

0.5-1 
1-1.5 
1-1.5 
1.5-2 
2-2.5 
3-3.5 
4-4.5 
6-6.5 
4-4.5 
0-0.5 

1-1.5 
0-0.5 
0-0.5 
0-0.5 

Total Uranium 
Technetihm-99 
Total Uranium 
Total Uranium 
Total Uranium 
Technetium-99 
Total Uranium 

Tetrachloroethene 
Tetrachloroethene 

Total Uranium 
Total Uranium 
Total Uranium 

1 ,2-Dichloroethene 
Tetrachloroethene 
1,l  -Dichloroethene 
Tetrachloroethene 
Tetrachloroethene 
1,2-Dichloroethene 
1 ,2-Dichloroethene 
Tetrachloroethene 
Tetrachloroethene 
Tetrachloroethene 
Tetrachloroethene 

Total Uranium 
Total Uranium 
Technetium-99 
Total Uranium 
Technetium-99 
Technetium-99 
Technetium-99 
Technetium-99 
Techne tium-99 
Total Uranium 

5150 mg/kg 
48 pCi/g 

1250 mg/kg 
4870 mg/kg 
8860 mg/kg 
630 pCi/g 

4380 mg/kg 
1100 mg/kg 
240 mg/kg 
1700 mg/kg 
1250 mg/kg 
1570 mg/kg 
17.99 mg/kg 
168 mg/kg 

23.9 mg/kg 
350 mg/kg 
370 mg/kg 
15 mg/kg 
77 mg/kg 

200 mg/kg 
180 mg/kg 
390 mg/kg 
680 mg/kg 

28600 mg/kg 
76400 mg/kg 

660 pCi/g 
1250 mg/kg 

55 pCi/g 
1000 pCi/g 
310 pCi/g 
254 pCi/g 
76 pCi/g 

1710 mg/kg 

1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
1030 mg/kg 
1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
128 mg/kg 
128 mg/kg 
1030 mg/kg 
1030 mg/kg 
1030 mg/kg 
11.4 mg/kg 
128 mg/kg 
11.4 mg/kg 
128 mg/kg 
128 mg/kg 
11.4 mg/kg 
11.4 mg/kg 
128 mg/kg 
128 mg/kg 
128 mg/kg 
128 mg/kg 

1030 mg/kg 
1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
29.1 pCi/g 
29.1 pCi/g 
29.1 pCi/g 
29.1 pCi/g 
29.1 pCi/g 
1030 mg/kg 

Total Uranium 
Total Uranium 
Total Uranium 
Technetium-99 

1030 mg/kg 3504 mg/kg 
2460 mg/kg 1030 mg/kg 
2590 mg/kg 1030 mg/kg 

37 pCi/g 29.1 pCi/g 
e 
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TABLE2-5 

ABOVE-WAC DATA SUMMARY 
(continued) 

WAC Limit Above-WAC 
Value Boring ID Depth (feet) Analyte 

North Central Plant 6 Area 

1404 (RI/FS) 
12701 

East Plant 6 Area 

1144 (RI/FS) 
1145 (RI/FS) 
1 1 107 (RI/FS) 

12523 
12526 

12528 
12612 

12613 

12700 

South Plant 6 Area 

1162 (RI/FS) 

12529 

1-1.5 
0-0.5 
0.5-1 
0.5-1 

1.5-2 
0.5-1 
0-0.5 
4.5-5 
0-0.5 
3-3.5 
1-1.5 
0-0.5 
9-9.5 
4-4.5 
4-4.5 
5-5.5 
0-0.5 

1-1.5 
2-2.5 
5-5.5 
0-0.5 
0.5-1 
1-1.5 
1.5-2 
2-2.5 
3-3.5 

Total Uranium 
Total Uranium 
Total Uranium 
Technetium-99 

Technetium-99 
Total Uranium 
Total Uranium 

Tetrachloroethene 
Techne tium-99 
Technetium-99 
Technetium-99 
Total Uranium 
Technetium-99 
Total Uranium 

Tetrachloroethene 
Total Uranium 
Total Uranium 

Total Uranium 
Total Uranium 
Total Uranium 
Total Uranium 
Total Uranium 
TO& Uranium 
Total Uranium 
Total Uranium 
Total Uranium 

6897 mg/kg 
1350 mg/kg 
5060 mg/kg 

52 pCi/g 

37.9 pCi/g 
1416 mg/kg 
1086 mg/kg 
380 mg/kg 
210 pCi/g 
35 pCi/g 
65 pCi/g 

1220 mg/kg 
59 pCi/g 

1410 mg/kg 
143 mg/kg 
1120 mg/kg 
1200 mg/kg 

8059 mg/kg 
16879 mg/kg 
4763 mg/kg 
9340 mg/kg 
82000 mg/kg 
125000 mg/kg 
4990 mg/kg 
7640 mg/kg 
1330 mg/kg 

1030 mg/kg 
1030 mg/kg 
1030 mg/kg 
29.1 pCi/g 

29.1 pCi/g 
1030 mg/kg 
1030 mg/kg 
128 mg/kg 
29.1 pCi/g 
29.1 pCi/g 
29.1 pCi/g 
1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
128 mg/kg 
1030 mg/kg 
1030 mg/kg 

1030 mg/kg 
1030 mg/kg 
1030 mg/kg 
1030 mg/kg 
1030 mg/kg 
1030 mg/kg 
1030 mg/kg 
1030 mg/kg 
1030 mg/kg 

008061 



TABLE 2-5 
ABOVE-WAC DATA SUMMARY 

(continued) 

WAC Limit 

5-5.5 Total Uranium 1330 mg/kg 1030 mg/kg 

Above- W AC 
Value Boring ID Depth (feet) Analyte 

12703 

12702 7.5-8 
7.5-8 
8-8.5 
8-8.5 
8.5-9 
8.5-9 
9.5-10 
1.5-2 
1.5-2 
2-2.5 
2-2.5 
2.5-3 
2.5-3 
3-3.5 
3.5-4 

12704 4.5-5 

Northeast Plant 6 Area 

1139 (RI/FS) 0-0.5 
0-0.5 
3-3.5 
5-5.5 

Total Uranium 
Technetium-99 
Total Uranium 
Technetium-99 
Total Uranium 
Technetium-99 
Technetium-99 
Total Uranium 
Technetium-99 
Total Uranium 
Technetium-99 
Total Uranium 
Technetium-99 
Total Uranium 
Total Uranium 
Technetium-99 

Total Uranium 
Technetium-99 
Total Uranium 
Total Uranium 

5690 mg/kg 
390 pCi/g 

78900 mg/kg 
240 pCi/g 

6430 mg/kg 
120 pCi/g 
110 pCi/g 

116000 mg/kg 
130 pCi/g 

1 1 1000 mg/kg 
100 pCi/g 

5 1900 mg/kg 
85 pCi/g 

4950 mg/kg 
1700 mg/kg 
110 pCi/g 

39180 
210 pCi/g 

39100 
1278 

1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
29.1 pCi/g 
29.1 pCi/g 
1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
1030 mg/kg 
29.1 pCi/g 

1030 mg/kg 
29.1 pCi/g 
1030 mg/kg 
1030 mg/kg 
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SOIL FINAL REMEDIATION LEVELS FOR HWMUs AND USTs 

Constituent of Concern Final Remediation Level 

HWMU No. 36 

Lead 
1 , 1 , 1-Trichloroethane 

UST No. 3 

Benzene 
Ethylbenzene 
Toluene 
Xylene 
Barium 
Lead 
Mercury 

UST No. 6 

Acetone 
Benzene 
Carbon Tetrachloride 
1,2-Dichloroethane 
1, l  -Dichloroethene 
Ethylbenzene 
Methyl Chloride 
Methyl Ethyl Ketone (aka 2-Butanone) 
Tetrachloroethene 
Toluene 
1 , 1 , 1 -Trichloroethane 
Trichloroethene 
Xylene 
Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 

UST No. 14 

400 mg/kg 
none 

850 mg/kg 
5100 mg/kg 

100,000 mg/kg 
920,000 mg/kg 
68000 mg/kg 
400 mg/kg 
7.5 mg/kg 

43000 mg/kg 
850 mg/kg 
2.1 mg/kg 

none 
0.41 mg/kg 
5100 mg/kg 

none 
none 

3.6 mg/kg 
100,000 mg/kg 

none 
25 mg/kg 

920,000 mg/kg 
12 mg/kg 
82 mg/kg 
300 mg/kg 
400 mg/kg 
7.5 mg/kg 

5400 mg/kg 

Methanol none 

000063 



TABLE 2-7 
NON-URANIUM ABOVE-FRL DATA SUMMARY 

3 6 5 9  

Boring ID Depth (feet) Analyte Above-FRL 
Value FRL Limit 

North Maintenance Building Area 

1308 (IR/FS) 
1595 (RI/FS) 

1597 (RI/FS) 
12556 

12558 
12559 

125 60 
12659 

12662C 

0 East Plant 6 Area 

12523 
12610 

12612 
12613 

0.5-1 
4-4.5 
9.5-10 
2-2.5 
1-1.5 
2-2.5 
3-3.5 
5-5.5 
1-1.5 
1-1.5 
2-2.5 
3-3.5 
4-4.5 
2-2.5 
2-2.5 
4-4.5 
6-6.5 

4.5-5 
5-5.5 
6-6.5 
8-8.5 
1-1.5 
2-2.5 
3-3.5 
4-4.5 
4.5-5 
5-5.5 
5-5.5 
5-5.5 
6-6.5 
6-6.5 
7.5-8 
7.5-8 
8.5-9 
8.5-9 

Aroclor-1254 
Aroclor-1254 
Aroclor-1254 
Aroclor-1254 
Aroclor- 1254 
Aroclor-1254 
Aroclor-1254 
Aroclor-1254 
Aroclor-1254 
Aroclor-1254 
Aroclor-1254 
Aroclor-1254 
Aroclor-1254 
Aroclor- 1254 
Aroclor-1254 
Aroclor-1254 
Aroclor- 1254 

1,2-Dichloroethene 
Tetrachloroethene 
Tetrachloroethene 
1,l-Dichloroethene 
Tetrachloroethene 
Tetrachloroethene 
Tetrachloroethene 
1 ,2-Dichloroethene 
1 ,ZDichloroethene 

Thorium-232 
1,2-Dichloroethene 
Tetrachloroethene 
1,2-DichIoroethene 
Tetrachloroethene 
1 ,2-Dichloroethene 
Tetrachloroethene 
1,2-DichIoroethene 
Tetrachloroethene 

1700 ug/kg 
1200 ug/kg 
500 ug/kg 
240 ug/kg 
530 ug/kg 
1700 ug/kg 
440 ug/kg 
1300 ug/kg 
370 ug/kg 
380 ug/kg 
740 ug/kg 
1400 ug/kg 
170 ug/kg 
700 ug/kg 
150 ug/kg 
490 ug/kg 
2100 ug/kg 

860 ug/kg 
7700 ug/kg 
6840 ug/kg 
485 ug/kg 

21 100 ug/kg 
49400 ug/kg 
17400 ug/kg 
453 ug/kg 
453 ug/kg 

1.515 pCi/g 
320 ug/kg 

26100 ug/kg 
210 ug/kg 

30200 ug/kg 
504 ug/kg 

49400 ug/kg 
651 ug/kg 
9670 ug/kg 

130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 
130 ug/kg 

160 ug/kg 
3600 ug/kg 
3600 ug/kg 
410 ug/kg 
3600 ug/kg 
3600 ug/kg 
3600 ug/kg 
160 ug/kg 
160 ug/kg 
1.5 pCi/g 
160 ug/kg 

3600 ug/kg 
160 ug/kg 

3600 ug/kg 
160 ug/kg 

3600 ug/kg 
160 ug/kg 

3600 ug/kg. 



TABLE2-7 
NON-URANIUM ABOVE-FRL DATA SUMMARY 

(continued) 

FRL Limit Above-FRL 
Value Analyte Boring ID Depth (feet) 

Incinerator Pad Area 

1577 (RI/FS) 
1578 (RI/FS) 

12541 

12542 

12543 

12544 

12545 

12546 

12547 

12548 
12549 
12590 

12591 
12592 

12593 

12594 

4-4.5 
4-4.5 

5-5.5 
7-7.5 
4-4.5 
5-5.5 
6-6.5 
7-7.5 
4-4.5 
4-4.5 
5-5.5 
5-5.5 
6-6.5 
4-4.5 
5-5.5 
6-6.5 
7-7.5 
0-0.5 
6-6.5 
7-7.5 
3-3.5 
4-4.5 
6.5-7 
6.5-7 
3-3.5 
3-3.5 
4-4.5 
6-6.5 
7-7.5 
8-8.5 
7-7.5 
7-7.5 
8-8.5 
3-3.5 
6-6.5 
7-7.5 
8-8.5 
7-7.5 
8-8.5 

Beryllium 
Aroclor- 1260 

Arsenic 
1,l-Dichloroethene 
1,2-Dichloroethene 
172-Dichloroethene 
1,2-DichIoroethene 
1,2-Dichloroethene 
172-Dichloroethene 
1,2-Dichloroethene 
1 ,ZDichloroethene 

Aroclor-1254 
Aroclor-1254 

172-Dichloroethene 
1,2-DichIoroethene 
1,2-Dichloroethene 
1 ,ZDichloroethene 
1,2-DichIoroethene 
1,2-DiChloroethene 
. Thorium-232 
1,2-DichIoroethene 
1 ,ZDichloroethene 

Beryllium 
Beryllium 

1 l-Dichloroethene 
1,2-Dichloroethene 

Beryllium 
Beryllium 

172-Dichloroethene 
1,2-Dichloroethene 
1 ,2-Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloroethene 
1,2-DichIoroethene 

Aroclor-1254 
Aroclor- 1254 

1,2-Dichloroethene 
1,2-Dichloroethene 
1 ,ZDichloroethene 
1.2-Dichloroethene 

2.2 mg/kg 
210 ug/kg 
15 mg/kg 

460 ug/kg 
330 ug/kg 
360 ug/kg 
210 ug/kg 
560 ug/kg 
420 ug/kg 
330 ug/kg 
270 ug/kg 
480 ug/kg 
330 ug/kg 
680 ug/kg 
580 ug/kg 
160 ug/kg 
320 ug/kg 
290 ug/kg 
340 ug/kg 
1.78 pCi/g 
200 ug/kg 
740 ug/kg 

3.04 mg/kg 
2.11 mg/kg 
3500 ug/kg 
270 ug/kg 

2.13 mg/kg 
1.86 mg/kg 
160 ug/kg 
200 ug/kg 
260 ug/kg 
290 ug/kg 
170 ug/kg 
3 10 ug/kg 
390 ug/kg 
170 ug/kg 
3 10 ug/kg 
290 ug/kg 
340 ug/kg 
930 ug.kg 
250 uglkg 

1.5 mg/kg 
130 ug/kg 
12 mglkg 
410 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
130 ug/kg 
130 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
1.5 pCi/g 
160 ug/kg 
160 ug/kg 
1.5 mglkg 
1.5 mg/kg 
410 ug/kg 
160 ug/kg 
1.5 mg/kg 
1.5 mg/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
130 ug/kg 
130 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 

000065 
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TABLE 2-7 
NON-URANIUM ABOVE-FRL DATA SUMMARY 

(continued) 

FRL Limit Above-FRL 
Value Boring ID Depth (feet) Analyte 

12629 

12630 

1263 1 

12632 

12596 

12597 

12598 
12620 
12621 
12624 
12625 

12626 

Incinerator Pad Area (cont.) 

12595 3-3.5 
4-4.5 
5-5.5 
6-6.5 
7-7.5 
4-4.5 
5-5.5 
3-3.5 
5-5.5 
6-6.5 
7-7.5 
4-4.5 
6.5-7 
6.5-7 
6.5-7 
6.5-7 
6.5-7 
6.5-7 

9.5-10 
0.5-1 
1.5-2 
3-3.5 
3.5-4 
6.5-7 
3-3.5 
6.5-7 
9.5-10 
9.5-10 
10-10.5 
10- 10.5 
10-10.5 
12-12.5 
12-12.5 
12.5-13 
3-3.5 
6.5-7 
9.5-10 
0.5-1 
0.5-1 
6.5-7 

172-Dichloroethene 
1 ,ZDichloroethene 
172-Dichloroethene 
1,2-Dichloroethene 
1 ,2-Dichloroethene 
Tetrachloroethene 
172-Dichloroethene 
1 ,%-Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloroethene 

Beryllium 
172-Dichloroethene 
1 ,ZDichloroethene 
172-Dichloroethene 
1.1-Dichloroethene 
1 ,ZDiChloroethene 
172-Dichloroethene 
1,2-Dichloroethene 
Tetrachloroethene 
172-Dichloroethene 

Beryllium 
1,2-Dichloroethene 
Tetrachloroethene 

Beryllium 
172-Dichloroethene 
1,2-Dichloroethene 

Trichloroethene 
1,l-Dichloroethene 
Tetrachloroethene 
Trichloroethene 

1 , 1-Dichloroethene 
Tetrachloroethene 
Tetrachloroethene 

Beryllium 
1 ,ZDichloroethene 
1 ,2-Dichloroethene 
1,2-Dichloroethene 

Beryllium 
172-Dichloroethene 

280 ug/kg 
300 ug/kg 
490 ug/kg 
550 ug/kg 
700 ug/kg 

5800 ug/kg 
180 ug/kg 
190 ug/kg 
230 ug/kg 
270 ug/kg 
460 ug/kg 
1.73 mg/kg 
395 ug/kg 
319 ug/kg 
348 ug/kg 
500 ug/kg 
696 ug/kg 
717 ug/kg 
546 ug/kg 

12800 ug/kg 
1610 ug/kg 
1.79 mg/kg 
613 ug/kg 

22500 ug/kg 
1.86 mg/kg 
164 ug/kg 
337 ug/kg 

61600 ug/kg 
7740 ug/kg 

109000 ug/kg 
46400 ug/kg 

502 ug/kg 
22100 ug/kg 
14300 ug/kg 
1.62 mg/kg 
233 ug/kg 
164 ug/kg 
482 ug/kg 
1.6 mg/kg 
321 ug/kg 

160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 

3600 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
1.5 mg/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
410 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 

3600 ug/kg 
160 ug/kg 
1.5 mg/kg 
160 ug/kg 

3600 ug/kg 
1.5 mg/kg 
160 ug/kg 
160 ug/kg 

25000 ug/kg 
410 ug/kg 
3600 ug/kg 

25000 ug/kg 
410 ug/kg 
3600 ug/kg 
3600 ug/kg 
1.5 mg/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
1.5 mg/kg 
160 ug/kg 

. ,. . . I .  . *  

000066 



TABLE 2-7 
NON-URANIUM ABOVE-FRL DATA SUMMARY 

(continued) 

Boring ID Depth (feet) Analyte Above-FRL 
Value 

FRL Limit 

12695 
12696 

12745 

Incinerator Pad Area (cont.) 

1267 1 6-6.5 
12673 4-4.5 
12674 0-0.5 
12681 7.5-8 
12687 13- 13.5 
12688 3.5-4 

5.5-6 
5.5-6 

12689 0-0.5 
2-2.5 
3.5-4 
5.5-6 
7.5-8 

15.5-16 
12690 0-0.5 
12691 0-0.5 

0-0.5 
2-2.5 

12692 0-0.5 
2-2.5 
3.5-4 
3.5-4 

12693 3.5-4 
5.5-6 
5.5-6 
7.5-8 
7.5-8 
7.5-8 
9-9.5 
9-9.5 
9-9.5 

9.5-10 
13.5-14 
13.5- 14 
6-6.5 
0-0.5 
0-0.5 
2.5-3 
2.5-3 
7-7.5 

10- 10.5 

1,2-Dichloroethene 
Beryllium 
Beryllium 

1 ,2-Dichloroethene 
Tetrachloroethene 
Tetrachloroethene 
Tetrachloroethene 
1,l-Dichloroethene 
1 ,ZDichloroethene 
1,2-Dichloroethene 
Tetrachloroethene 
1,2-Dichloroethene 
Tetrachloroethene 
Tetrachloroethene 
Tetrachloroethene 
Trichloroethene 

1,l-Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloroethene 
1 ,ZDichloroethene 
1,2-Dichloroethene 
Tetrachloroethene 
1,2-Dichloroethene 
1 ,2-Dichloroethene 
Tetrachloroethene 
1,2-Dichloroethene 
Tetrachloroethene 
1,l-Dichloroethene 
Tetrachloroethene 
1,l  -Dichloroethene 

Trichloroethene 
Tetrachloroethene 
Tetrachloroethene 
1,2-Dichloroethene 
1,2-Dichloroethene 
1 ,ZDichloroethene 
Tetrachloroethene 
1,2-Dichloroethene 
Tetrachloroethene 
Tetrachloroethene 
Tetrachloroethene 

230 ug/kg 
1.58 mg/kg 
2.09 mg/kg 
300 ug/kg 

67000 ug/kg 
13000 ug/kg 
110000 ug/kg 

870 ug/kg 
350 ug/kg 
800 ug/kg 
5000 ug/kg 
770 ug/kg 

25000 ug/kg 
16000 ug/kg 
20000 ug/kg 
79000 ug/kg 
3800 ug/kg 
440 ug/kg 
360 ug/kg 
680 ug/kg 
1200 ug/kg 
19000 ug/kg 
480 ug/kg 
810 ug/kg 

4900 ug/kg 
2800 ug/kg 
7300 ug/kg 
1000 ug/kg 

20000 ug/kg 
9000 ug/kg 

40000 ug/kg 
15000 ug/kg 
74000 ug/kg 
1700 ug/kg 
200 ug/kg 
530 ug/kg 

19000 ug/kg 
5 100 ug/kg 

100000 ug/kg 
24000 ug/kg 
66000 ug/kg 

160 ug/kg 
1.5 mg/kg 
1.5 mg/kg 
160 ug/kg 

3600 ug/kg 
3600 ug/kg 
3600 ug/kg 
410 ug/kg 
160 ug/kg 
160 ug/kg 

3600 ug/kg 
160 ug/kg 

3600 ug/kg 
3600 ug/kg 
3600 ug/kg 

25000 ug/kg 
410 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 

3600 ug/kg 
160 ug/kg 
160 ug/kg 

3600 ug/kg 
160 ug/kg 

3600 ug/kg 
410 ug/kg 
3600 ug/kg 
410 ug/kg 

25000 ug/kg 
3600 ug/kg 
3600 ug/kg 
160 ug/kg 
160 ug/kg 
160 ug/kg 

3600 ug/kg 
160 ug/kg 

3600 ug/kg 
3600 ug/kg 
3600 ug/kg 

800067 
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TABLE 2-7 
NON-URANIUM ABOVE-FRL DATA SUMMARY 

(continued) 

Boring ID Depth (feet) Analyte Above-FRL 
Value FRL Limit 

South Plant 6 Area 

12529 2.5-3 Thorium-232 5.08 pCi/g 1.5 pCi/g 

East of Stockpile 4 
11087 (RI/FS) 9-9.5 Beryllium 2.9 mg/kg 1.5 mg/kg 

Northeast Corner 
1281 (RI/FS) 6-6.5 Thorium-228 2.55 pCi/g 1.7 pCi/g 

Northeast of Maintenance Building Warehouse 
1584 (RI/FS) 2-2.5 Benzo( a)pyrene 3400 ug/kg 2000 ug/kg 

Central Plant 6 Area 
5-5.5 Thorium-228 2.04 pCi/g 1.7 pCi/g 1607 (RI/FS) 

000068 
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TABLE 2-8 

RESULTS FOR THE TWO-STEP BATCH LEACH TEST 

Sample Depth Uranium KLla K L l b  K 
Feet mg/kg L/kg L/kg percent Boring 

12472 

12473 
12474 
12475* 

12480 
1 2484d 

12496 
12496 
12499 
12499 

0 -  1 

6 - 7 

0 -  1 

0 -  1 

0 -  1 
0 -  1 
0 - 1  
0 - 4  
2 - 3  

19 - 20 

37.1 

172 
38.9 

50.0 
60.4 
48.6 
57.3 
49.5 
115 

21.4 

31 

95 

28 
30 

24 

30 
27 
29 
56 
19 

1.4 

38 
1.8 

3.6 
2.0 
7.1 
4.7 
4.5 
21 
4.6 

28 

46 
31 

34 
36 
43 
40 
37 
46 
51 

a Leaching coefficient from the first leach interval ((soil [U]-background)/Cycle 1 water [U]) 
Leaching coefficient from the second leach interval ((soil [U]-background-first leach)/Cycle 2 water [U]) 
Extractable uranium in the soil sample 
Soil samples combined and run as duplicates 
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TABLE2-9 
AREA 3A/4A REVISED LIST OF AREA-SPECIFIC CONSTITUENTS OF CONCERN 

Primary COCs Secondary COCs 

Radium-226 
Radium-228 
Thorium-228 
Thorium-232 

Total Uranium 

Aroclor- 1254 
Beryllium 

1,l-Dichloroethene 
1,2-Dichloroethene 
j Technetium-99 
Tetrachloroethene 
Trichloroethene 

000070 
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3659 3.0 REMEDIAL ACTION APPROACH 
cc- 

This section describes the technical approach to Area 3A/4A remediation. Remedial activities discussed 

in this Implementation Plan follow the general guidance provided in Sections 3.0 and 4.0 and 

Appendix F of the SEP. The Lime Sludge Ponds (LSPs) are considered part of Area 3, but their 

remediation is addressed under a separate IRDP that addresses excavation and disposition of sludge and 

soil in the ponds. The requirements for treating soil contaminated with PCE, TCE, and DCE will be 

provided in an approved Treatment Plan. Construction drawings and technical specifications will dictate 

the remedial actions to be implemented, and they will comprise part of the documentation governing 

contractor activities. The contractor will prepare and submit an Excavation Plan and Safe Work Plan 

describing the specific procedures and methods to be used in performing the work. 

The remedial actions in Area 3N4A will begin with site preparation activities, move into debris removal 

and soil excavation in above-WAC and organic contamination areas, and finish with large-scale 

excavation and removal of man-made structures and soil exceeding the established FRLs. The initial 

excavation activities are scheduled to begin in Area 3A and Area 4A in June 2001 and April 2002, 

respectively. However, the date for Area 4A excavation will not be confirmed until the 2001 baseline 

activities are completed. Some site preparation activities (e.g., the utility isoIation'trench) and pad 

removals may be completed before the full-scale excavation contract is awarded. Remedial action will 

begin slowly as the contractor's work force completes training requirements and becomes familiar with 

site procedures and regulatory requirements. 

Some above-grade utility lines will be present in Area 3A/4A until late Summer 2002. Electrical 

utilities to the change-out facility west of Plant 5 are fed from the substation west of Plant 9. The 

change-out facility, Plant 9 substation, and overhead electrical lines in Area 3A/4A will be abandoned 

and dismantled in July 2002. At that time, the Area 3A/4A change-out facility will switch to the 

established facility located along D Street, southwest of Plant 6. Overhead utilities supporting the 

Plant 6 change-out facility are brought in from the substation located near the guard station, which is 

south of Area 4A. 

The overhead steam line along the southern side of 2'ld Street and eastern side of D Street provides 

steam to buildings in Area 5, and it is also used as a support structure for communication cables. 

Steam service will be discontinued in 2002 and communication cables will be rerouted by March 2002 

FER\A~A/~A-IPUA~AIP-RVO.DOC\M~I~ 4.2001 (12~56PM) 3-1 000113 
0 
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to allow D&D of the overhead lines by July 31, 2002 (Le., the present closeout date for the Plant 6 

D&D contract). Additional details on the remedial actions and components are discussed below. 

3.1 SITE PREPARATION 

Site preparation for Areas 3A and 4A is scheduled for June 2001 and April 2002, respectively. 

However, the area 4A date will not be confirmed until the 2001 baseline activities are completed. 

Activities associated with this work include surveying, trenching to isolate undocumented underground 

utilities, installing fencing, establishing the needed above-grade electrical and water utilities, and 

constructing a surface water management system. Some of these activities may be carried out in 2001 

before the excavation contract award. Additional details are provided in the following text and in the 

referenced design drawings and specifications. 

3.1.1 Establishing Site Boundaries and Controls 

Existing radiological control barriers and fencing will remain intact until the project boundary fence is 

established during site preparation activities (Drawings G-00006 and G-00058). The project boundary 

fence will be posted as a contamination area, and personnel entering and leaving the area will pass 

through a radiological checkpoint located in the change-out trailers. Vehicle entry points will be 

controlled with gates, and all exiting vehicles will use contaminated haul routes to reach the 

decontamination and free-release station located northeast of Building 82A [Receiving and Incoming 

Materials Inspection Area (RIMIA)]. 

The Area 3N4A Project will begin operations in Area 3A. Area 3A is bounded by, the east side of 

B Street, north side of 2"d Street, west side of E Street and the south side of the Impacted Material Haul 

Road (Figure 1-2). 

When Area 4A site preparation begins, the Area 3N4A Project boundary will be extended to enclose 

Area 4A. The project area will be increased by extending the boundary along the eastern side of B Street 

south to the north side of 1" Street and then up the western side of E Street to the OSDF Material 

Transfer Area (OMTA). After the perimeter boundary around Area 3N4A is established, the internal 

Area 3NArea 4A boundary along 2"d Street will not be needed (Figure 1-2). 

'*.. . ": ' r -  . . . ; .  . ' : 
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3.1.2 Surveying and Site Layout a 3 6 5 9  
- 

Surveys will identify the perimeter trenching line for isolating undocumented below-grade utilities, to 

establish the excavation boundaries for the above-WAC, RCRA, and FRL materials and to determine 

banked soil volumes delivered to the OSDF. Site layout diagrams for the Area 3A/4A Project 

(Drawings G-00005, G-00006, G-00059 and G-00060) illustrate the location of the change-out facility, 

settling basin, above-WAC. areas, RCRA excavations, water sources, and electrical tie-in locations. The 

construction contractor and Fluor Femald CM will locate the contractor storage area, cool-down trailer, 

soil dewatering area, secondary haul routes, fuel transfer point for the project site, and the Special 

Materials Transfer Area (SMTA). The construction contractor may propose multiple locations for the 

SMTA. 

3.1.3 f i  e ow- rade ilities 

Undocumented below-grade utilities are defined as utility lines that are not shown on the current 

version of the master utility grid plans. After AWAC/RCRA excavations and before full-scale FRL 

excavation work begins, undocumented below-grade utilities in Areas 3A and 4A will be isolated by 

cutting a 2-foot wide by 12-foot deep area isolation trench (Drawings X-00014 and X-00068) that 

corresponds to the boundary of the excavation area. The rationale for the 12-foot depth lies with 

providing additional assurance that any utility lines existing below 6 feet that are not reflected on the 

master grid plans will be severed by cutting to the maximum depth achievable by the equipment. The 

equipment purchased for 3A/4A area isolation trenching is intended for use in future remediation areas 

where deeper underground utilities exist and the 12-foot depth trenching capability is a necessity. Since 

the continuous trenching equipment is designed to cut through rock, there is no significant difference in 

time to cut a 6-foot versus a 12-foot trench when soil is the media. The trenching work will ensure that 

all unknown electrical utilities are disconnected at the area boundary before excavating the area. Work 

scope and execution is detailed in Specification 02207 and summarized below. 

All known active electrical and water utilities on the grid plans will be isolated before performing the 

trenching work. A written and/or photographic record will be available to the contractor to 

demonstrate that all known utility lines are abandoned and de-energized before trenching around the 

perimeter of the project area. This record will also provide all known information on the materials and 

contamination encountered during isolation activities. With respect to low-voltage lines (Le., 220V), 

there is a small probability that the master utility grid plans do not capture every 220V line placed over 

the four decades that the site was operating. Given the noise of the machine and the speed at which the 
a 
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cutting blade operates, the severing of a 220V line is not likely to be noticeable to personnel in the 

field. The machine operator will be insulated from electrical hazards, and the hazard will be identified 

by visual inspection after the machine has passed. Although the trench will not remain open for a 

significant period of time, there are instances when the trench may need to be accessed to plug a sewer 

or utility line. For these special cases, a trench may remain open for over 24 hours, and OSHA 

regulations for excavating and trenching (20 CFR 1926.650) will apply. . 

The contractor will propose a sequence for maintaining, using and/or abandoning existing storm sewer 

lines within the excavation area in the Surface Water Management Plan per Specification 02275. 

Storm sewer lines selected for use will be protected during the area isolation trenching by raising the 

trench-cutting tool above the storm sewer. The Fluor Fernald CM will direct the construction 

contractor on exploring areas around existing storm sewer lines for unknown utilities and other known 

utilities not cut by the trencher. Prior to cutting storm sewer lines that are to be abandoned, the 

contractor must ensure that the storm-sewer lines are plugged upgradient to prevent the introduction of 

storm water into the severed lines. 

Trenching activities will be observed at all times by the CM and WAO. Dust control will be provided, 

as needed, to prevent the spread of airborne contamination. The trenching machine operator will be 

inside an enclosed cab that provides ventilation through a particulate air filter. The trenching operation 

will be stopped if there is evidence of draining sanitary sewer or process lines, special materials, 

unknown electrical utilities, or cultural resources. When observed, leaking sanitary sewer or process 

lines will be plugged if the seepage has not stopped before backfilling the trench. Backfilling will 

occur daily using the material excavated from the trench, with the top 2 feet of backfill compacted to 

minimize infiltration. If the trench needs to be kept open, it will be barricaded and shored in 

accordance with applicable OSHA regulations. When observed, the locations where sanitary sewer or 

process lines drained into the trench will be recorded on redline drawings of the completed trench. 

Material released from a leaking sanitary sewer or process line will be excavated, along with the 

material placed in the trench as backfill, during remediation of the trench with the adjacent remediation 

area. HPGe shots will be done in areas where draining sanitary sewer or process lines were noted on 

redline drawings to monitor for elevated levels of contamination. 
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3.1.4 E-? Support Facilities a 3 6 5 9  
- 

Personnel performing and managing the remedial actions in Areas 3A and 4A will require change-out 

facilities, office space, a break trailer, and a cool-down trailer. To support the remedial operations, the 

construction contractor will need a storage area for staging material and equipment distinct and separate 

from the SMTA. Surface water and perched groundwater encountered during excavation activities will 

be managed using a settling basin and the existing SWRB. Water will be needed for dust control, and 

electrical tie-ins will be required for the cool-down trailer, water pumps, break trailer, and contractor 

office space. The contractor will need to designate a fuel transfer point at the contaminated/controlled 

interface marked by the project boundary fence. Haul routes will be identified to direct the contractor 

to the OSDF, OMTA areas, SMTA, SP7 (the above-WAC stockpile), and the soil treatment area. The 

following discussion provides additional details on the support facilities and references the relevant 

construction drawings and/or specifications. 

3.1.4.1 ChanPe-Out Facility. Contractor Office Trailer. Break Trailer. and Cool-Down Trailer 

The change-out facility will be located west of Plant 5 until July 2002 (Drawing G-00006), and 

southwest of Plant 6 from July 2002 through the completion of excavation in Area 4A 

(Drawing G-00060). Trailers that comprise this facility will be provided by Fluor Fernald, and they 

will act as the radiological control point for personnel entering and leaving the project area. 

0 
The contractor office trailer, break trailer and cool-down trailer will be provided by the construction 

contractor and placed in a location selected by the contractor and the Fluor Fernald CM. The office 

and break trailers will be located outside of the excavation boundary, and workers must pass through 

the radiological control point before entering the trailers for lunch or other business. A cool-down 

trailer will be located within the excavation area so workers do not have to pass through the 

radiological control point to obtain heat relief. 

3.1.4.2 

Storage areas for construction materials and equipment will be located in accessible zones that are free 

of above-WAC and RCRA contamination, and lie outside of areas designated for deep excavation. The 

contractor will propose a storage area location for approval by the Fluor Fernald CM. 
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3.1.4.3 Settling Basin. SWRB and AWWT 

A settling basin will be constructed in the former tank farm area (Drawings G-00012 and G-00013). 

This facility will be used to remove sediment from surface water prior to delivering the surface water 

to the existing, active storm sewer system. The existing storm sewer system delivers water to the 

SWRB. Construction fencing around the settling basin will comply with all Occupational Safety and 

Health Administration (OSHA) requirements. 

The Surface Water Management Plan (Appendix B) provides a detailed discussion of baseline 

conditions for the project area. In general, surface water must be removed from the excavations within 

3 days following a 10-year, 24-hour event. Pumping must be performed at a rate that removes the 

water by the 3-day limit, yet not so rapid that slopes fail due to rapid pump down. Water must be 

removed from the excavations during winter shutdown to minimize soil saturation and expedite the 

restart of excavation operations in the spring. Water from the general excavations will be routed from 

the excavation through the settling basin to the SWRB or pumped into portable tanks for direct 

transport to the AWWT. 

All water treatment is performed at the AWWT Facility, with the SWRB serving as the headwater for 

Phase I treatment. Most surface water will be directed to the settling basin and then passed to the 

SWRB for Phase I treatment. However, surface water collected in excavations associated with organic 

contamination, such as Plant 6, the incinerator pad, and the RCRA area north of the Maintenance 

Building may, require Phase I1 treatment (Le., removal of organic compounds), due to the presence of 

PCE, TCE, and DCE in the soil. Excavation water contaminated with PCE, TCE or DCE above 

50 ug/L will be pumped into portable tanks and transported to the AWWT Facility for Phase I1 

treatment. 

3.1.4.4 Water and Electrical Source 

Water will be provided by production wells located on the eastern side of the LSPs and east of the OSDF 
Contractor Administration Area (Drawing G-00004). However, the contractor must provide adequate 

above-grade storage of water to support rapid filling of tanker trucks when dust suppression operations 

are needed. 
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A11 underground utility lines entering the project area will be terminated except for lines feeding the 

electrical substations at Building 20A and east of the Maintenance Building (Drawing G-00014). These 
a 

substations are protected corridors that lie outside the excavation footprint. 

Building 20A is the source for the electric feed to the Plant 1 Pad, and this substation may be used by the 

contractor to feed the cool-down hut, pumps, and other needed electrical utilities in Area 3A. The 

electrical substation east of the Maintenance Building provides the overhead feed to the change-out 

facilities west of Plant 5, and this facility will be removed in July 2002. When the Plant 5 change-out 

facility is removed, the substation east of the Maintenance Building will no longer be needed, and it will 

also be removed. Therefore, the contractor will need to feed the Area 4A operations and their office and 

break trailers from the substation feeding the Plant 6 change-out facility (Drawing G-00068). 

3.1.4.5 Fuel Transfer Point 

Fuel will be brought into the active remediation area to refuel equipment. A transfer point at the 

contaminated/controlled project boundary will be identified to allow off-site vendors to transfer the fuel 

into the working area without contaminating their equipment. Two possible transfer locations are: 

(1) east of RIMIA (Building 82A) near the OSDF Equipment Wash Facility or (2) west of Plant 5 by 

the radiological control point facility. The first location would be a contaminatedklean interface and 

the vendor's truck would require minimal monitoring of the pump nozzle used to transfer the fuel to the 

contaminated side. At the second location, the vendor's truck would have to enter a controlled area 

and pass through a more rigorous screening prior to exiting. However, in both cases, the vendor's 

truck would avoid delays at the equipment wash facility by remaining outside the contaminated area 

(Le., the project boundary fence). If the contractor uses a fuel transfer point, a secondary containment 

pad must be set up at the transfer point. 

0 

3.1.4.6 Haul Routes 

Haul routes to the OSDF, OMTAs, SP7, and Soil Treatment Area for Areas 3A and 4A will be as 

shown on Construction Drawings G-00007 and G-00061. The haul route to the OSDF will be from 

approved access points at the perimeter of the excavation through one of the OMTA areas. The 

existing haul road through the northern section of Area 3A will be the controlled but uncontaminated 

haul route to SP7 and the Soil Treatment Area during remediation of soil and below-grade debris in 

Area 3A. Using controlled haul routes necessitates wheel washing when accessing the existing haul a 
000119 
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road from the excavation. Above-grade debris from remediation activities outside Areas 3A and 4A 

will be hauled to the OMTA Bulk Debris area via B Street. 

3.1.4.7 -1 

Table 2-10 provides a summary of soil volumes contaminated with PCE, TCE, and DCE that require 

treatment if they are to be placed in the OSDF. That is, treatment must result in the soil passing a 

TCLP test if the soil is to be placed in the OSDF. Treatment may consist of in situ soil venting and/or 

ex situ low-temperature heating to remove the PCE, TCE, and DCE. A Treatment Plan will be 

developed and submitted to the EPA and OEPA for approval prior to initiating any treatment work. 

A staging area, or Soil Treatment Area, will be required for ex situ treatment. This area will be 

constructed on an existing concrete pad using barriers as enclosures for staging soil contaminated with 

PCE, TCE and DCE. The barriers will contain the staged soil and provide run-on/runoff,controls 

during storm events. A cover system for the staged soil will be anchored to the barriers to ensure its 

integrity during storm events. Complete details on the treatment methods and work execution will be 

provided in the Treatment Plan submitted to the EPA and OEPA. 

3.2 A A  U E L ION 
Removal of utility lines, concrete and asphalt pads, building footers, and basement walls will be 

initiated early to prepare the area for general soil excavation activities. The highest priority will be 

given to the removal of concrete pads and sumps within above-WAC areas. Area 3A/4A contains 

numerous concrete and asphalt surfaces that are primarily associated with the floors and perimeter 

storage areas of Plants 4, 5, 6 and 9 and Buildings 12, 64 and 65. The deepest excavation in Area 3A 

will be associated with removal of the basement walls, floors, and footers associated with the Boiler 

Plant. In Area 4A, large concrete footers and pads are associated with Plants 4, 5, 6 and 7. A deep 

excavation will be required under Plant 6 to remove the basement walls, floors and sumps. Volume 

estimates for all at- and below-grade debris are provided in Appendix D. 

3.2.1 Utility Lines 

The principal utility corridors lie along 1" Street, 2'" Street, B Street, and E Street (Drawings 014 

and 068). However, the only principal corridor to be excavated during Area 3A/4A remediation is 

2'" Street between B and E Streets. Abandoned utilities that will be removed include domestic and fire 

water, electrical (potential for asbestos material), communication, process lines (potential for 
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production materials or waste), gas, oil, sanitary sewer, and storm sewers and drains. All utility lines 

will be terminated by the area-isolation trenching performed around the excavation area during site 

preparation activities (Section 3.1.3) except for some storm sewers and the electrical feed lines into 

substations located in Building 20A and west of Plant 9. 

Most utility lines are buried within 8 feet of the surface, except for the gravity lines associated with the 

sanitary and storm sewers. Approximately 70,000 linear feet of utility lines lie below the surface of 

Area 3A/4A (Table D-5, Appendix D), and about 20 percent of the utilities are stacked in the principal 

utility corridor running parallel to 2"d Street. Therefore, the utility excavation along 1,000 linear feet 

of 2"d Street will remove nearly 14,000 linear feet of utilities. Materials that may be encountered 

during utility line excavation include: concrete encasing aluminum ducts that hold electrical lines 

(some containing asbestos), copper in the electrical and communication lines, steel pipes that have 

transported gas and fuel oil, concrete and clay pipe associated with the sanitary and storm sewers, and 

polyethylene and steel water lines. All debris generated by utility removal will be placed in the OSDF 

if it meets the physical WAC and passes a visual inspection (Section 3.4). Soil and bedding material 

associated with utility removal will be managed as described in Section 3.3.5. 0 
The contractor will determine the most effective method for removal of the utilities, with oversight by 

Fluor Fernald construction, WAO, health and safety, and radiological control personnel. In general, a 

backhoe and shear will be used to excavate and size reduce the utility lines and associated debris. 

Approximately 40 percent of the utility lines will be captured by excavation needed to remove man- 

made structures and contamination. The remaining utility lines lie below the designed excavation grade 

and will be removed by trenching (Section 3.3.5). During utility trenching activities, the contractor 

may be shut down by health and safety, radiological control, or WAO personnel if unsafe conditions or 

special materials are encountered (e.g . , high organic-vapor readings, elevated radioactivity, visual 

observation of pipe interior). 

3.2.2 Concrete. AsDhalt Pads. Roadways and Floors 

Approximately 75 percent of the ground surface in Area 3A is covered with concrete and asphalt, and 

this coverage increases to 90 percent for Area 4A. The estimates are based on aerial photos and 

include pads, roadways, and concrete floors remaining from the demolition of buildings and 

warehouses. Pads and roadways generally consist of 4 to 8 inches of concrete that may be reinforced 

(Le., rebar present) and/or covered with asphalt. Warehouse and plant floors generally consist of 6 to 
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12 inches of reinforced concrete. Structural details are provided on the construction drawings and 

references therein. 

The contractor will develop a sequence schedule for removal of the structures and determine the most 

efficient methods and equipment for removing, sizing, and transporting the concrete and asphalt. 

Portions of the floors in Plants 6 and 9 must be removed prior to excavating the above-WAC soil 

contamination below the floors, which will be scheduled as the first activity when possible. Visible soil 

on the concrete debris generated within the above-WAC areas must be removed from the debris prior 

to loading and hauling the debris to the OSDF. All concrete and asphalt debris transported to the 

OSDF must be sized to meet the physical WAC for the OSDF (WAC.Attainment Plan for the OSDF, 

DOE 19980. A limited volume of concrete may be selected for size reduction to meet the OSDF 

Category 1 criterion or to provide aggregate for roads and ramps constructed in impacted areas. 

3.2.3 Concrete Footers. Pilincs. Su mps and Basements 

Reinforced concrete building footers generally range in size from 3 x 3 ~ 1  (all cited dimensions are 

length, width and height in feet) to 20x20~3 (Plant 4), with correspondingly smaller ranges for 

warehouse structures. Plant 6 contains several long and irregular footers (77x5~2, 31x14 to 8x2, 

40~6x2,  63x12~3) and a large concrete monolith (30x8~8) that supported the rolling mill. Historical 

photos and reference drawings indicate extensive amounts of rebar were used in the concrete structures 

within Plant 6. 

Pilings associated with the Boiler Plant are to be truncated at approximately 562 feet amsl, leaving the 

lower portion of the pilings in place. This decision is considered prudent because the excavation in this 

area is driven by sub-grade structures (not contamination) and the intent is to avoid additional breaches 

of the unsaturated sand and gravel of the GMA. The truncation of the pilings is designed to occur at 

approximately 10 feet above this unsaturated horizon (Drawing G-00030). 

Basements are present in the Boiler House and Plant 6, with the deepest sumps in these concrete 

structures located approximately 38 and 24 feet, respectively, below the surface. Excavations to 

remove the sumps will result in a breach of the unsaturated sand and gravel of the GMA. When the 

unsaturated sand and gravel of the GMA is breached, the breach must be backfilled according to the 

schedule and direction given in Specification 02206, Part 3.2. Detailed three-dimensional drawings of 0 
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at- and below-grade structures for all major buildings and warehouses are attached to the design 

packages as reference material. 

The contractor will develop a sequence schedule for removal of the structures and determine the most 

efficient methods and equipment for removing, sizing, and transporting the concrete and rebar. All 

concrete debris transported to the OSDF must be sized to meet the physical WAC for the OSDF 

(DOE 19980. A limited volume of concrete may be selected for crushing to provide aggregate for 

roads and ramps constructed in impacted areas. The OMTA Bulk Debris area shown on 

Drawing G-00006 may be used for temporary storage of debris prior to placement in the OSDF. 

3.3  SOIL EXCAVATION. M ONITORING. AN D SEGREGATION 

Excavation to remove impacted material will follow the general guidance of Excavation Approach D, 

as discussed in the SEP. Soil and material identified as above WAC, RCRA, or contaminated with 

organics will be targeted for early removal to minimize cross contamination. At a minimum, general 

excavation activities will remove the top 2 feet of gravel and soil cover that extends over approximately 

40 percent of Area 3A/4A. Approximately 60 percent of the Area 3A/4A surface is covered by asphalt 

and concrete, and the soil surface under the asphalt and concrete will be scanned with in situ gamma 

spectroscopy techniques to determine if excavation is required outside the established limits of known 

contamination. The deepest excavations in Area 3A are the Boiler Plant and a sump in the southeast 

corner of Plant 9. In Area 4A, a deep excavation is needed below Plant 6 to remove contaminated soil 

and the basement. 

0 

3.3.1 Above-WAC and RCRA Excavations 

The above-WAC and RCRA locations in Area 3A/4A are shown on Figure 2-7 and Figures 2-15 

through 2-20, and Drawings G-00006, G-00017, G-00060, and G-00071. Above-WAC areas are 

identified as: (1) the incinerator pad; (2) the northeast corner - south of the Haul Road; (3) the 

southeast corner of Plant 9; and (4) locations associated with Plant 6. The RCRA contamination north 

of the'Maintenance Building is designated RCRA Soil Area 5 in the OU5 ROD. Table 2-10 and 

Appendix D provide volume estimates for these excavations. 

Based on predesign data, above-WAC material is restricted to depths above 14 feet at Location 1, the 

top 2 feet at Location 2, and 8 feet at Location 3 (Figures 2-15 through 2-18). Due to D&D activities 

in Plant 6, the extent of the above-WAC contamination has not been completely delineated at Location 
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4 (Figures 2-19 and 2-20). The above-WAC areas are contaminated with uranium, technetium-99, 

PCE and DCE (Table 2-5). When uranium is the only COC driving the above-WAC excavation, 

real-time monitoring (Le., in situ gamma spectroscopy) will be used to establish the base of the 

above-WAC footprint. Real-time monitoring will also be used to refine the above-WAC uranium 

boundary during the excavation process in order to minimize the volume of soil placed at SP7. For all 

other above-WAC COCs (i.e., technetium-99, PCE, DCE), physical samples will be collected to verify 

the removal of above-WAC contamination. 

At above-WAC Locations 1, 3, and 4, concrete pads must be removed prior to excavating the 

contaminated soil. All above-WAC soil must be removed from the concrete prior to hauling the 

concrete to the OSDF. After the concrete pads are removed, and prior to initiating soil excavation 

activities in the above-WAC areas containing uranium, real-time monitoring of the surface area will be 

performed to confirm and/or redefine the surface boundary of the uranium contamination. If the real- 

time monitoring indicates above-WAC uranium contamination is present beyond the boundary defined 

on the construction drawings, the boundary will be extended to cover the additional area. Once the 

above-WAC area is established in the field it will be staked, and a buffer area will be established 

around the above-WAC excavation. Equipment used to excavate, load, haul and place above-WAC 

and RCRA hazardous material, as well as soil requiring treatment, will be decontaminated by rinsing 

until no visible material is present on exterior surfaces prior to use elsewhere. 

Figure 3-1 illustrates the above-WAC and RCRA excavation hierarchy and a generic excavation 

scenario designed to simplify contractor excavation sequencing requirements, regardless of location. 

The excavation hierarchy identifies the four types of above-WAC and RCRA material that will be 

encountered, and their excavation priority within each lift. The sample excavation scenario provides 

details not only of contractor requirements for implementing the excavation hierarchy, but also material 

segregation requirements and sampling and monitoring needs. The basic approach is that each lift 

(nominally 3 feet k 1 foot) within an above-WAC and RCRA excavation will follow the excavation 

hierarchy shown in Figure 3-1. Side slopes will be excavated and monitored to determine material 

disposition and lateral excavation as necessary to verify that all above-WAC and RCRA contamination 

has been removed. Lifts may be reduced if the opportunity exists to reduce above-WAC soil volumes 

by more frequent scanning or sampling. 
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Excavated material will be hauled directly to SP-7, segregated within the Soil Treatment Area and/or 

placed in working stockpiles, based on final disposition. Soil containing only above-WAC levels of 

uranium and/or technetium-99 (radiological constituents) will be segregated and transported to SP-7. 

Soil classified as above-WAC or RCRA due to PCE, TCE and/or DCE contamination (organic 

constituents) will be staged at the Soil Treatment Area. Soil contaminated with organic constituents 

may also contain above-WAC levels of radiological constituents. Consequently, the Soil Treatment 

Area will be divided into at least four separate stockpile areas, identified as TASP-1 through TASP-4 

on Figure 3-1, to segregate soil into the following categories: 

1) 
2) 

3) 
4) 

above-WAC for both organic and radiological constituents (TASP- l), 
above-WAC for organic constituents and suspected above-WAC for radiological 
constituents (TASP-2), 
above-WAC for organic constituents only (TASP-3), 
below-WAC for organic constituents but possibly RCRA (TASP-4). 

Soil will be moved between TASPs as additional data are gathered on the soil. For example, soil that is 

above-WAC for organics and suspected of being above-WAC for radiological constituents will be 

stockpiled in TASP-2 until the lower surface of the excavation can be scanned for above-WAC 

uranium. If found, the soil will be moved from TASP-2 to TASP-1; otherwise, it will be moved from 

TASP-2 to TASP-3. The excavation contractor will move the soil, as directed by the Construction 

Manager, before the Soil Treatment Area is turned over to the treatment contractor for management. 

The excavation contractor will move additional soil from the Soil Treatment Area upon completion and 

verification of the treatment of soils for organic contamination. These movements will be performed as 

directed by the Construction Manager in accordance with the approved Treatment Plan discussed in 

Section 3.1.4.7. 

In addition, the Construction Manager will direct the contractor’s use of working stockpiles for 

materials suspected of being above-WAC for radiological constituents removed from the side slopes of 

excavations awaiting real-time scan results of their lower surfaces. Upon completion of real-time 

scans, this material will be transported from the working stockpile(s) to SP7 or the OSDF. 

As described in Figure 3-1, excavation monitoring will consist of monitoring the excavated side slopes 

to determine if the contamination zone has been captured laterally. When.the design surface, or 

excavation floor, has been reached, the Construction Manager performs real-time scans and/or physical 
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sampling and directs further excavation based on results. Physical samples need not be collected if 

above-WAC uranium is the only COC. 

A simplified version of Figure 3-1 is presented in Drawings G-00017 and G-00073 to communicate 

basic concepts, requirements and hold points to the contractor. Due to the complexity of the 

above-WAC and RCRA excavations, and the importance of minimizing the volume of materials 

requiring treatment and/or disposal off site, the Construction Manager and WAO will provide the 

contractor with specific direction regarding the execution of this work. 

3.3.2 A ve-W 

Tncinerator Pad Excavation 

Above-WAC contamination in soil below the Incinerator Pad is due to the presence of uranium, PCE, 

and DCE (Figure 2-15). Uranium contamination exceeds the WAC to a maximum depth of 4 feet, 

while the above-WAC PCE and DCE contamination is divided into a shallow and deep zone. Before 

initiating soil excavation, the Incinerator Pad will be broken and the debris cleaned to remove any 

visible soil or bedding material. When the concrete debris is determined to be clean by a visible 

inspection and has met the physical WAC, the debris will be loaded and hauled to the OSDF. 

Underlying soil and bedding material will be removed in accordance with the defined contamination 

zones. A real-time surface scan will take place after the concrete pad is removed to set the final 

perimeter of the above-WAC uranium area. 

Initial soil excavation will remove the shallow above-WAC PCE and DCE contamination in one 

18-inch lift and haul the soil to the Soil Treatment Area, Stockpile 3 (TASP-3), similar to lift “C” 
shown in Figure 3-1. The Contractor will construct 2H: 1V side slopes around this excavation, using 

equipment not contaminated with above-WAC material, to allow the Construction Manager to perform 

real-time monitoring for above-WAC uranium on the side slopes. Material excavated to construct 

side-slopes will be hauled to the Soil Treatment Area, Stockpile 2 (TASP-2). If above-WAC uranium 

is present on the side slope, the contractor will excavate the wedge beneath the side slope to a depth of 

18 inches, as represented by “c” in Figure 3-1. The Contractor will then haul this material to TASP-1 

and move the material previously stockpiled in TASP-2 to TASP-1 . The excavation will continue 

laterally as ‘necessary to capture the zone of contamination. If above-WAC uranium is not present on 

the side slope, excavation of the zone will be complete. 
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In accordance with the excavation hierarchy, excavation of the zones containing above-WAC uranium 

and/or above-WAC technetium-99, located north and south of the shallow above-WAC PCE and DCE 

contamination, will be performed next (Figure 2-15 and 2-16). Represented by “B” in Figure 3-1, 

these excavations will be performed in nominal 3-fOOt lifts and hauled to SP-7. As necessary, the 

Contractor will construct 2H: 1V side-slopes around the excavation, using equipment not contaminated 

with above-WAC material, to allow the Construction Manager to perform real-time monitoring for 

above-WAC uranium on the side slopes. Material excavated.to construct side-slopes will be staged in a 

working stockpile outside of the above-WAC area. If real-time monitoring detects above-WAC 

uranium on the side slope, the contractor will excavate the wedge beneath the side slope to the depth of 

the lift, as represented by “b” in Figure 3-1. The Contractor will then haul this material, along with 

the material in the working stockpile above, to SP-7. The excavation will continue laterally as 

necessary to capture the zone of contamination. If above-WAC uranium is not present on the side 

slope, material in the working stockpile above will be hauled to the OSDF. The bottom of the 

excavation will then be sampled for above-WAC uranium and Tc-99. If either above-WAC uranium or 

Tc-99 is present at the excavation bottom, the excavation sequence will resume. If neither above-WAC 

uranium nor Tc-99 is present at the excavation bottom, excavation of the above-WAC uranium and 

Tc-99 zones will be complete. 0 
The Incinerator Pad excavation then proceeds to the zone of above-FRL PCE and DCE (Figure 2-15), 

represented by “d” in Figure 3-1. Above-FRL PCE and DCE will be excavated in nominal 3-fOOt lifts 

and hauled to the Soil Treatment Area, Stockpile 4 (TASP-4). As in previous zones, the Contractor 

will construct 2H: 1V side-slopes around the excavation, using equipment not contaminated with above- 

WAC material, to allow the Construction Manager to perform real-time monitoring for above-WAC 

uranium on the side slopes. Material excavated to construct side-slopes will be staged in a working 

stockpile outside the excavation. If above-WAC uranium is present on the side slope, the contractor 

will excavate the wedge beneath the side slope to the depth of the lift, as represented by “d” in 

Figure 3-1, and haul this material, along with the material in the working stockpile above, to SP-7. 

The Contractor will again construct 2H: 1V side-slopes around the excavation, using equipment not 

contaminated with above-WAC material, to allow further real-time monitoring for above-WAC 

uranium. Material “d”’ excavated to construct side-slopes will be staged in a working stockpile. If 

above-WAC uranium is not present on the side slope, material in the working stockpile above will be 

hauled to the OSDF and excavation of the zone will be complete. The excavation proceeds until the 

top of the above-WAC PCE and DCE zone is reached or until the base of the above-FRL PCE and 
0 
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DCE zone is reached (Figure 2-15). All above-FRL uranium contamination is captured by the removal 

of the above-FRL PCE and DCE contamination. 

Excavation of the deep above-WAC and above-FRL PCE and DCE zones will proceed in nominal 

3-fOOt lifts in the same fashion as the zone previously excavated from directly beneath the Incinerator 

Pad. 

Maintenance Buildin? RCRA Excavation 

The RCRA excavation to remove TCE Contamination behind Building 12 extends to a depth of about 

12 feet (Figure 2-7). This excavation will be carried out using the same excavation hierarchy as 

discussed with the Incinerator Pad (Figure 3-1). 

Prior to initiating excavation of the RCRA soil, a buffer area will be established around the 

contamination area. The topographic surface outside the buffer zone will be sloped away from the 

excavation area and silt fence may be installed to provide additional control of sediment during storm 

events. Excavation equipment used to remove RCRA soil from behind Building 12 (Figure 2-7) will be 

staged in the buffer zone adjacent to the perimeter of the RCRA contamination. Due to the small size 

of the area, equipment will not be staged in the RCRA area, but the backhoe bucket and other 

equipment exposed to the coritaminated soil will be decontaminated when the excavation is complete. 

Excavation will proceed in nominal 3-fOOt lifts, and contaminated soil will be loaded and hauled to the 

Soil Treatment Area, Stockpile 3 (TASP-3), similar to zone “C” shown in Figure 3-1. The Contractor 

will construct 2H: 1V side slopes around this excavation, using equipment not contaminated with 

above-WAC material, to allow the Construction Manager to perform real-time monitoring for 

above-WAC uranium on the side slopes. Material excavated to construct side-slopes will be hauled to 

TASP-2. If above-WAC uranium is present on the side slope, the contractor will excavate the wedge 

beneath the side slope the depth of the lift, as represented by “c” in Figure 3-1. The Contractor will 

then haul this material to TASP-1 and move the material previously stockpiled in TASP-2 to TASP-1. 

The excavation will continue laterally as necessary to’capture the zone of contamination. If 

above-WAC material is not present on the side slope, the Contractor will move “c”’ material from 

TASP-2 to the OSDF in cooperation with the soil treatment contractor and excavation of the zone will 

complete. 
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Although the geometry and specific COCs will vary in other above-WAC and/or RCRA areas, the 

excavation approach outlined in Figure 3-1 will address all scenarios presented in Section 2.0. 
e 

3.3.3 HWMUs and USTs 

HWMU and UST footprints are identified on Drawings G-00006 and G-00060. The footprint of all 

HWMUs and USTs will be flagged to maintain a record on the volume of soil removed from each 

footprint. This volume record is required to close the HWMUs and USTs. Sampling and analysis for 

closure activities is discussed in the SEP. All soil excavated from the HWMU and UST zones will be 

hauled to the OSDF, as characterization data indicate it meets the chemical and radiological WAC. 

3.3.4 

Designed excavation contours are shown on Drawings G-00018 through G-00025 and G-00072 through 

G-00075, (3-00077, G-00082, and G-00083. Cross sections that show the excavation profile relative to 

the uranium contamination and building structures are provided on Figures 2-22 through 2-25. General 

excavation covers massive removal of soil that contains COCs at levels below the OSDF WAC. 

Excavation of Area 3A/4A entails removal of approximately 344,400 yd3 of debris and soil. Concrete 

slabs, foundations, roads, and aprons and asphalt pads and roads account for approximately 45,000 yd3. 

Therefore, an estimated 284,200 yd3 of below-WAC soil will be placed in the OSDF. The 

below-WAC soil is comprised of above-FRL soil (1 15,000 yd3) and below-FRL soil (169,200 yd3). 

Appendix D provides summary tables of all debris and soil volume estimates. 

Most of the below-FRL soil volume is associated with the safe slopes needed to remove building footers 

and foundations. This non-impacted soil appears on Figures 2-22 through 2-25 as the gray volume 

above the excavation profile. For example, Section D-D’ shows a gray area below Plant 9 

(Figure 2-23) that represents the safe slope needed to reach the bottom of the hydraulic rams. 

Section D-D’ does not intersect the hydraulic rams so they are absent from the cross section. Another 

example is the small inverted cones on the left side of Sections C-C’ and D-C’ (Figure 2-23). These 

small inverted cones represent the removal of concrete footers associated with the above-grade steam 

lines. A final example is the excavation between the two contamination zones below Plant 6 

(Figure 2-23, Section C-C’), which is needed to remove storm sewers and utility lines. 
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Opportunities for decreasing the volume of below-FRL soil will be investigated in future IRDPs to 

minimize the placement of this material in the OSDF. For example, controlled blasting of sub-grade 

concrete footers and foundations would allow backhoes to remove the rubble via trenching, rather than 

constructing entry slopes. After the concrete rubble is removed, safe slopes can be constructed and the 

excavated soil can be stockpiled for later use. However, no changes to the current scenario presented 

below will be implemented without concurrence from the EPA and OEPA. 

The generic approach to massive soil excavation is presented in the SEP. Massive soil excavation is in 

contrast to discrete soil excavation that will be carried out to remove utilities that lie below FRL 

contamination (Section 3.3.5). In general, excavations to remove above-WAC and RCRA soil will be 

completed in the designated work area prior to initiating FRL excavation. The FRL excavation will 

proceed in nominal 3-fOOt lifts that will not exceed 4 feet in thickness. Excavation will be performed in 

lifts to allow for visual inspection of the exhumed soil and cut surface. The contractor will determine 

the most optimum method and equipment for removing the soil, and time will be scheduled to allow 

real-time monitoring of newly exposed soil lying below gravel, asphalt, and concrete surfaces, and 

0 between excavation lifts. Real-time monitoring is required to identify potential above-WAC zones 

prior to general excavation operations. 

Several work areas may be active within the project boundaries at any given time. For example, active 

work areas in Area 3A may be the Boiler Plant and Decontamination Pad. A minimum of two active 

work areas will be required to allow the contractor and real-time monitoring crew to switch between 

the active work areas. That is, the real-time monitoring crew will be surveying one excavation while 

the contractor is removing soil from the other excavation. The contractor’s Safe Work Plan will 

determine the actual number of safe work areas that are possible in the project area. 

If slopes created during excavation work are to remain dormant for more than 24 hours, they must be 

no steeper than the following criteria: 

0 Interim slopes - slopes present for 6 months to two years, 2: 1 (horizonta1:vertical) or 
shallower 

0 Temporary slopes - slopes present for less than 6 months, 1.5: 1 or shallower. 
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These criteria have been established based on the geotechnical properties of the soil and a maximum 

loading of 108,000 pounds on the margin of the slope (DOE 1998~).  These criteria limit the excavation 

equipment size to a Caterpillar 350L excavator or less. The contractor may choose to collect soil 

samples and conduct geotechnical tests, at their expense, to demonstrate less stringent criteria are 

acceptable. 

3.3.5 Utilities 

Approximately 60 percent of the utility lines will remain after the general excavation has reached the 

design grade. These utilities lie below the design grade and will be removed using a backhoe and 

trenching techniques. There are very few data points on the contamination existing in bedding material 

and soil below the utility lines, due to penetration permit requirements that forbid subsurface 

investigation of the bedding material. Therefore, a combination of in situ gamma measurements and 

laboratory analyses will be used to demonstrate the soil and bedding material removed fi-om the trench 

meet the OSDF WAC and site FRLs. Additionally, the surface area above the utilities will be 

precertified with in situ gamma spectroscopy measurements prior to initiating the trench work. 

a Excavation activities to remove utilities below the design grade will proceed as illustrated on Figure 3-2. 

Precertified overburden soil will be removed and placed in the OSDF as select and/or contouring 

material. The CM and WAO will observe the excavation and direct the contractor to cease the 

excavation of overburden soil when the pipe or bedding material is encountered. Once the pipe and 

bedding material is identified as such, excavation will proceed by placing the pipe and bedding material 

in a stockpile adjacent to and downgradient of the trench. The interior of the pipe will be inspected by 

WAO to determine its disposition. If the pipe is free of visible process residue it will be size reduced to 

meet the OSDF WAC and placed in the OSDF. Pipe that is deformed, closed or otherwise not amenable 

to visual inspection of the interior walls will be hauled to SP7 in accordance with Specification 02205. 

Bedding material stockpiled downgradient of the trench will be monitored at 50-foot intervals to 

determine if the material complies with the OSDF WAC for uranium. At each 50-foot interval, a 3-foot 

diameter by 6-inch thick pad will be constructed downgradient of the stockpile to allow for real-time 

monitoring of the material with gamma spectroscopy instruments. Material dumped to form the pad will 

be sampled if non-uranium COCs need to be evaluated for OSDF WAC attainment. Physical samples 

will be collected prior to compaction of the pad for real-time scanning. The HPGe detector will be 

positioned at the center of the pad at a height of 6 inches. Based on the results of the real-time scan 
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and/or physical samples, the material will be hauled to SP7 (exceeds WAC) or to the OSDF. If the 

material is below the OSDF WAC, it will be placed in the OSDF as select impacted material. When 

removing the stockpiled material and pads, the CM will direct the contractor to over-excavate to a depth 

of 6 inches to ensure that contaminated material is removed. 

At the same 50-foot intervals identified above, the backhoe will excavate a bucket of soil from the trench 

bottom (i.e., below the bedding material) and place it adjacent to and upgradient of the trench. 3nce 

again, a 3-fOOt diameter by 6-inch thick pad will be constructed, scanned with the HPGe set at 6 inches 

above the pad surface, and then sampled for FRL attainment (Le., certification). The trench will then be 

backfilled, at risk, using non-impacted soil from the immediate precertified area. The backfill will be 

compacted in accordance with Specification 02206 to meet the surrounding grade. As warranted by the 

real-time scan and analytical results, the trench bottom will be re-excavated if results indicate COCs are 

above their FIUs. Real-time scans and additional physical samples will be collected until the walls and 

bottom of the trench meet all applicable FRLs. 

3.4 L A ENT 

Impacted material from Area 3A/4A will consist of radiologically contaminated soil and debris, 

organic-contaminated soil, and other material (e.g., asbestos, process residues, etc). Excavated 

material that meets OSDF WAC will be placed in the OSDF in accordance with the Impacted Materials 

Placement Plan. Material that does not comply with OSDF WAC will be transferred to the Soil 

Treatment Area, SP7 or the SMTA staging area. Soil staged at the Soil Treatment Area will be treated 

to remove organic contamination and then hauled to the OSDF or SP7. Materials placed at SP7 and the 

SMTA will be shipped to an off-site disposal facility. The material disposition plans 

(Drawings G-00043 and G-00105) lay out the sections and tracking numbers for the impacted material 

removed from the project area. Generic information on the handling and tracking of impacted 

materials is provided in Section 3.3.2 of the SEP. 

The contractor will be directed to manage the impacted material in a manner that ensures material 

placement objectives at the OSDF are met. For example, impacted material needed for the OSDF 

select layer must be stockpiled to ensure the material quantity needed is available during the scheduled 

liner work. Additionally, soil/debris placement ratios for the OSDF must be maintained through proper 

stockpiling of soil and debris. The project area located north of the haul road will be the designated 

area for staging these materials after the above-WAC contamination is removed (Drawing G-00006). a 
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3.4.1 Excavation Water a 
Excavation water is the mixture of surface water and perched groundwater that collects to create 

ponded water in the excavation. The topographic surface outside excavation buffer zones will be 

sloped away from the excavation area to minimize surface water entering the excavation. Silt fences 

may be installed to provide additional control of sediment during storm events. All excavation water 

will go through Phase I or Phase I1 treatment at the AWWT Facility. Excavation water that collects 

within the RCRA excavation and above-WAC excavations containing PCE and DCE will be sampled 

and analyzed to determine if Phase I1 treatment is required. If PCE and/or DCE exceed 50 ug/L, the 

water will be pumped to a holding tank and transferred to the AWWT for Phase I1 treatment. All other 

excavation water, and water passing the VOC screening, will be routed to the settling basin. 

Identification of the VOC contamination zones is discussed below. 

Within Area 3A/4A, there are three known VOC contamination zones (i.e., Plant 6, Incinerator Pad, 

RCRA Soil Area 5). The contaminants are PCE at Plant 6, PCE and DCE at the Incinerator Pad, and 

TCE at RCRA Soil Area 5. Excavation water in these zones will be sampled and analyzed on a portable 

GC unit for PCE, TCE, and/or DCE (list of COCs depends on affected area) prior to a discharge 

event. A portable GC unit is proposed to allow the determination of contamination to be made as soon 

as possible in the event a 72-hour dewatering requirement is imposed upon the contractor. If any of the 

analytes exceed a reasonable detection limit for the portable GC unit (e.g., 50 pg/L for PCE, TCE, and 

DCE), the water will be pumped into portable tanks and transported for Phase I1 treatment at the 

AWWT Facility. The Construction Manager will oversee management of portable tanks and water 

transfer to the AWWT. When each individual analyte level is below 50 pg/L, the water will be 

discharged to the SWRB. The 50-pg/L detection limit for the portable GC unit minimizes the chance 

for false positive detections that may occur when lower detection levels are used. 

0 

A possible contingency for this protocol may arise if a large storm event overwhelms the holding 

capacity of the excavation. When discharges to holding basins are not possible due to an excessive 

water inventory, the water would be directly discharged to the SWRB without screening for the 

indicated VOCs. To the extent possible, no discharges to the storm sewer system will be made during 

periods when the SWIU3 is bypassing or overflowing. .These actions will be taken consistent with the 

bypassing provisions included in the NPDES permit. a 
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In addition to the screening of excavation water in the known three contamination zones identified 

above, unknown areas of VOC contamination will be investigated by performing PID screening of the 

soil forming the walls and floors of the excavations. If a PID reading exceeds 10 ppm, water samples 

will be collected from the excavation and analyzed for PCE, TCE, and DCE. Based on the analytical 

results and protocol noted above, the water will be discharged to the SWRB or transported to the 

AWWT in portable tanks. 

3.4.2 

All contaminated soil and debris removed from the project area will be assigned the source tracking 

number identified on the material disposition plans (Drawings G-00043 and G-00105). Excavated soil 

and debris will be hauled to the OSDF if the physical, chemical and radiological WAC (DOE 1996d) 

are met. Soil and debris that does not meet the OSDF WAC will be hauled to SP7, the Soil Treatment 

Area, or the SMTA. 

Above-WAC soil volumes (Table 2-10) will be hauled to SP7 if organic COCs are below the allowable 

levels of the off-site disposal facility. Soil contaminated with PCE and DCE at levels that exceed the 

OSDF WAC, and TCE contaminated soil from the RCRA contamination area north of the Maintenance 

Building (RCRA Soil Area 3, will be hauled to the Soil Treatment Area. Above-WAC PCE and DCE 

soil that contains uranium or technetium-99 at levels above the WAC will be segregated from soil that 

contains only above-WAC PCE and DCE. Low-temperature thermal treatment of the soil is 

envisioned, with treatment performed by a subcontractor. Treated soil will undergo TCLP testing to 

establish the final disposition of the soil. Treated soil with below-WAC uranium or technetium-99 will 

be hauled to the OSDF, if treatment is successful. Treated soil that contains above-WAC levels of 

uranium or technetium-99 will be hauled to SP7 if COCs meet off-site WAC for organics. 

In accordance with excavation sequencing detailed in Section 3.2.2, below-WAC PCE and DCE 

contamination under the Incinerator Pad that may exceed RCRA limits will be excavated and hauled to 

Soil Treatment Area stockpile 4 (TASP4) for physical sampling. Disposition of the soil will depend on 

real-time scan of the excavation side slopes and TCLP testing of material staged in TASP-4. If 

above-WAC uranium is detected on the excavation side slopes and the material excavated to create side 

slopes will be transported to SP-7. If above-WAC uranium is not detected on the excavation side 

slopes, the side slope material will be hauled to the OSDF. If the soil staged at TASP-4 passes TCLP, 

it will be hauled to the OSDF; otherwise it will be treated until it passes TCLP and then hauled to the 
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OSDF. Run-on and runoff controls will be maintained around the staged soil until analytical results are 

received and the soil is hauled to the treatment pad or the OSDF. 

" 3 6 5 9. 

3.4.3 Other Materials 

Section 3.3.2.2 of the SEP identifies special materials that, when encountered, require WAO input 

before the contractor can determine their disposition. Materials from this list that are likely to be 

encountered in Area 3AI4A include: 

e Asbestos 
e Drums and tanks 

I Piping and pumps 
e Process residues 
e Uranium metal 
e Miscellaneous debris 
e Acid brick. 

These materials can be placed in the OSDF if they meet the physical and chemical WAC, and if a 

visual inspection of pipe interiors is passed. Materials that do not meet the OSDF WAC will be placed 

at SP7 or packaged into containers and placed at the SMTA. In general, all special materials that 

exceed the OSDF WAC, except process residues and uranium metal, will be hauled to SP7. Process 

residues and uranium metal will be containerized, per Specification 02216, and placed at the SMTA. 

Fluor Fernald Waste Generator Services will retrieve the containers from the SMTA and disposition the 

0 
material to an off-site disposal facility. Information on the identification, management, and tracking of 

these materials is provided in the SEP (Section 3.6 and Appendix F). 

3.5 GMA AND TRENCH BACKFILLING 

Backfilling of excavated areas will not be permitted until the certification process is completed. 

Exceptions to this policy are: 

e Areas where the excavation exposes the sand and gravel deposits of GMA or comes 
within 5 feet of the GMA (Drawings G-00029, G-00030, G-0038, G-00039, G-00077, 

. G-00092, G-00093, and 101) 

e Trenches excavated below the design grade to remove utilities (Drawings G-00022, 
G-00023, G-00024, G-00025, G-00029, G-00030, G-00033, G-00034, G-00038, 
G-00039, G-00077, G-00082, G-00083, G-00086, G-00087, G-00092, G-00093, 
G-00094, G-00095, G-00101, G-00102, and G-00103) 
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Areas identified under Exception (1) are summarized in Table 3- 1, and the EPA and OEPA will be 

notified when excavation activities in these areas approach within 5 feet of the till/GMA contact 

depicted on the drawings. A geologist familiar with the GMA sand and gravel deposits will be present 

to observe the excavation. If the geologist believes that sand and gravel material associated with the 

GMA has been encountered, excavation activities will be stopped to examine the nature of the material 

in the bottom of the excavation. The geologist will determine if the GMA has been breached and, if 

so, the action required to protect the GMA. Selected actions will be dictated by weather conditions 

and/or forecasts. The EPA and OEPA will be notified when excavations have breached the GMA. 

If a breach of the GMA occurs and precipitation is likely in the next 24 hours, the breach will be 

backfilled immediately to a minimum of 2 feet with gray clay from the local excavation 

(Specification 02206). Every effort will be made to cover the exposed sand and gravel of the GMA 

with gray clay that has been precertified to the local FRLs. Physical samples of the 2-foot plug will be 

taken to allow a certification determination to be made. If the samples indicate COCs are present above 

their FRLs, the backfill area will be re-excavated to remove the soil failing certification. All ponded 

water will be pumped from the affected excavation as soon as practical following the precipitation 

event. When excavation resumes, or in the event that excavation continues because a precipitation 

event is not imminent, the lateral extent of excavation around the breach will be completed per the 

design. However, the depth of excavation will be taken as the top of the unconsolidated sand and 

gravel when this horizon is reached prior to the design depth. Excavation into the sand and gravel 

deposits of the GMA is prohibited. Once the excavation is complete, backfilling of the breach and 

sampling of the plug will take place as noted above. 

In excavations where gray clay covers the GMA but the clay is less than 5 feet thick, the thickness of 

gray clay will be brought up to a minimum thickness of 5 feet. The contractor must initiate work to 

bring the gray clay up to a thickness of 5 feet within 5 working days, and ponded water must be 

continually pumped out of the excavation until the gray clay is returned to a minimum thickness of 

5 feet. Prior to initiating the backfill work, certification samples of the gray clay will be taken at the 

design grade. If the samples indicate COCs are present above their FRLs, the backfill area will be 

re-excavated to remove the soil failing certification. 

For Exception (2), soil removed from above the utility lines that is below the FRLs will be set aside 

and used to backfill the trench after the utility lines and bedding material is removed. Section 3.4.5 
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describes the excavation, sampling, and disposition of material removed from trenches. Technical 

requirements regarding the compaction of the backfill are presented in Specification 02206 and 

illustrated on Drawings G-00045 and G-00107. As the trench will be backfilled before analytical 

results are obtained on the collected soil samples, the trench is backfilled with the risk of re-excavating 

should the soil samples exceed the established FRLs. 

3.6 P I !  D N M G  DING 

Precertification activities will commence after the design grade has been reached and the contractor has 

left the active excavation area. The precertification area will be delineated and controlled to prevent 

cross contamination of environmental media (Drawings G-00044 and G-00 106). Real-time monitoring 

of the design grade will be performed to precertify the area as attaining the uranium, thorium, and 

radium FRL goals. Interim grading, defined as grading that occurs for slope maintenance and to 

prevent unsafe working conditions, is dependent on actual field conditions and may occur prior to or 

after precertification. The frequency of interim grading in a given excavation will be a function of the 

slope materials and their ability to maintain the 2: 1 design grade during precipitation events that occur 

. -  
7 

._ 

prior to completion of certification and the restoration grading. . ~ .. 0 
- -  .,* A radiological control point will be established to monitor ingress and egress of equipment and 

personnel entering the precertification area. After precertification activities are completed, certification 

samples will be collected in a timely fashion to minimize the cost and time associated with pumping 

7, 

.. *. 

surface water out of the excavation. When the area has been certified as meeting all FRLs, the 2: 1 

slopes will be regraded to 5: 1 (Drawings G-00048 through 51 and G-00111 through 114). Final 

grading and vegetation requirements for the slopes will be addressed in the NRRP. 

FERV\3A/4A-IPUA4AIP-RVO.DOC\May 3.2001 (7:43AM) 3-25 - .. 
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TABLE 3-1 - 3 6 5 9  
EXCAVATIONS REQUIRING PLUGGING TOPROTECT THE GMA 

Excavation Area Volume of Clay Plug Drainage Area for Plug 

Boiler Plant sump 406 yd3 0.06 acre 
Boiler Plant piles' 56 yd3 0.07 acre 

Plant 9 sump 227 yd3 0.18 acre 
Plant 5 west 346 yd3 0.15 acre 
Plant 5 east 629 yd3 0.36 acre 
Plant 6 west 238 yd3 0.14 acre 

Plant 6 east 804 yd3 0.40 acre 

' Boiler Plant piles are cut off approximately 10 feet above the unsaturated sand and gravel of the GMA 
and backfilled to cover the structure protruding from the ground. 
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4.0 PROJECT-SPECIFIC ENVIRONMENTAL CONTROLS AND MONITORING 

This section defines the project-specific environmental controls and monitoring that will be performed 

during remediation of Area 3A/4A, use of the resulting information, and how the information will be 

integrated with sitewide monitoring and reporting requirements. Control mechanisms and 

monitoring/inspection requirements are provided to account for the air, surface water, and groundwater 

pathways, as well as impacts to natural resources (Le., endangered species, wetlands, and cultural 

resources). The general sitewide controls and monitoring are discussed in Section 5.0 of the SEP. 

The IEMP (DOE 1999b) quarterly reporting cycles provide a link between the individual, 

project-specific remediation actions across the entire FEMP site. Information provided to the IEMP 

report by the project may include improvements to the surface-water management system, the location 

of additional air monitors, or newly identified groundwater pathways. Normally, routine decisions 

made by the Soil and Disposal Facility Project (SDFP) to react and respond to project-specific 

operating conditions and process-control objectives (e.g . , extending boundaries of a real-time survey) 

will not be reported as part of the IEMP reporting cycles. These types of routine decisions will be 

maintained as part of the project record and will be considered normal practice to achieve 

project-specific operating objectives. 

4.1 NATURAL RESOURCE IMPAC T S 

On-property natural resource impacts include those associated with threatened and endangered species, 

cultural resources, and wetlands/floodplains. Section 5 .O of the SEP establishes a three-component 

strategic control mechanism for natural resource impacts: 

0 Identify unavoidable impacts to natural resources anticipated to result from remediation 
activities 

0 . Plan and design remediation activities to limit resource damage that is unavoidable 

0 Conduct natural resource restoration. 

The first component has been addressed in the OU3 and OU5 RODS (DOE 1996a, 1996b). There are 

no wetlands, endangered species, or cultural resources identified within Area 3A/4A, and all access 

points, staging areas, and equipment laydown areas are outside Priority Natural Resource Areas 

identified on Figure 5-2 in the SEP. Therefore, the second component is not applicable to Area 3A/4A a 
FERV\3A/4A-IPUA4AIP-RVB.DOC\May 3.2001 (7:43AM) 4- 1 
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at this time. In the event cultural resources are discovered, contingency plans will be developed to deal 

with the discovery per the intent of component two. Natural resource restoration (third component) is 

briefly described in Section 1.3.3 and is the subject of the NRRP. 

. _  . .  

4.2 A -PATHWAY 
This subsection presents the control and monitoring requirements for the air pathway during 

remediation of Area 3A/4A. The sir pathway includes noise, fugitive emissions (visible dust), 

radiological particulates and radon, and direct radiation. Air pathway monitoring activities, to 

airborne 

the 

maximum extent possible, will make use of both the existing FEMP occupational air monitoring 

program and the sitewide environmental monitoring program (described in Section 6.0 of the IEMP). 
Regulatory protocols established in these monitoring programs will be used to ensure that 

project-specific data are of comparable quality and are beneficial in evaluating and reporting 

project-specific air pathway releases. Administrative and engineering control techniques, in accordance 

with Fugitive Dust Control Requirements (Rh4-0047), will be implemented during Area 3A/4A 

remediation activities to mitigate potential emissions of fugitive dust and airborne radiological particles. 

4.2.1 Noise 

Noise control and abatement during the Area 3A/4A remediation will include mufflers on equipment 

and machinery, proper maintenance of equipment and machinery, and rescheduling heavy equipment 

use times in the field if late operational hours are needed. The number of remediation activities 

performed after sunset will be minimized. 

To ensure that the OSHA and American Conference of Governmental and Industrial Hygienists 

(ACGIH) noise limits are met, an administrative action level below these limits will be set (Section 5.0 

of this plan). This administrative action level will be used to assess the need for hearing protection for 

field personnel in the remediation areas, for maintenance of vehicles and machinery, and for additional 

noise control and abatement. 

Noise monitoring will be conducted as part of Area 3A/4A project-specific health and safety 

requirements. Noise measurements will be made in the field by Fluor Fernald and Contractor Safety 

and Health (S&H) personnel, using safety and health protocols for noise monitoring. The noise 

measurements will assess whether administrative action levels are exceeded, the need for hearing 

FERWA/4A-IPUA4AlP-RVB.DOC\May 3.2001 0:43AM) 4-2 
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protection, the need for maintenance of vehicles and machinery, the need for additional noise control or 

abatement, and compliance with OSHA and ACGIH occupational noise limits. 

!. . 3 6 5 9  
. -  

The noise monitoring program will develop area-specific background levels before starting excavation 

activities and monitor noise levels during remedial activities. Field personnel will be responsible for 

documenting noise levels in the field in accordance with records management guidelines presented in 

Section 6.7, as well as for initiating noise abatement measures. If background noise levels are within 

5 dBA (decibels on the A-weighted scale) of the administrative action level (85 dBA, as specified in the 

safety and health requirements), S&H personnel will contact the project manager to begin appropriate 

corrective actions. 

4.2.2 mgitive Emissions 

Water, commercially available dust suppression agents, or other appropriate methods and proactive 

work practices will be used to minimize dust generation during Area 3A/4A remedial activities. In 
general, dust generation during soil excavation, handling, hauling, and placement will be controlled 

using work practices that include cleaning paved haul roads or applying water (or other dust 

suppressant agents) to paved and unpaved haul roads. Water or other dust suppression agents will be 

applied in sufficient quantities to reasonably minimize dust generation, but limited so that they do not 

result in water migration beyond work area boundaries. 

For excavation activities, dust control will be focused on making the material less dusty. The principal 

control mechanism will be the inherent moisture in the soil; during dry conditions, dust control will be 

initiated before excavation. If visible dust emissions occur during excavation, one or more of the 

following dust control methods will be used: 

0 Apply more water mist 
0 

0 

Add surfactant or other agents to the water mist 
Apply resins, crusting agents, or foams in lieu of water mist. 

For soil handling, hauling, and placement activities, dust control will focus on making the transported 

material unlikely to become airborne. The principal control mechanism will be reliance on inherent 

. moisture in the soil coupled with a 20-mph speed limit during hauling on paved haul roads (IO-mph 

speed limit on unpaved haul roads). If visible dust emissions occur during handling, hauling, or 

placement, one or a combination of the following dust control methods will be used: 

000144 FERV\3A/4A-IPUA4AIP-RVB.DOC\May 3.2001 (7:43AM) 4-3 
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0 

0 Apply water mist 
0 

0 

0 Cover load bed. 

Change configuration of material (e.g., place less in the trucks) 

Add surfactant or other agents to the water mist 
Apply resins, crusting agents, or foams in lieu of water mist 

0 Reduce truck speed 

The numbers or types of dust suppression equipment in operation will not preclude stopping work if 

there is visible dust or excessive visible dust. Increasing levels of visible dust indicate a need to 

increase dust control effort, including possible alterktion, slowdown, or temporary suspension of the 

work activities generating the visible dust. The work activities observed to be generating the visible 

dust will be temporarily suspended if the visible dust exceeds the site-specific limit or Ohio standard 

(RM-0047). Dust controls will be increased and/or work practices will be modified to bring the 

fugitive emissions to a level below the limidstandard during dust-generating activities. 

Personnel will be on call during non-work periods seven days per week (including holidays) to respond 

to an "off-hours dust alert," which is defined as whenever Fluor Fernald gives notification to the 

contractor that visible particulate emissions exceed the site-specific limits during non-work periods. 

Site personnel will notify the contractor of such an alert and dust suppression will begin no more than 

3 hours after such notification. 

As part of their Safe Work Plan, the contractor will develop a Dust Control Plan that: 

0 Describes how field personnel will implement the Dust Control Plan, monitor for 
visible dust, progressively implement increased dust control or alter work activities 
when required, and maintain appropriate records of dust control activities 

0 Lists methods to be used to suppress dust and the associated frequency that routine dust 
suppression measures are to be implemented 

0 Describes the materials to be used to suppress dust - e.g., water, dust suppression 
agents, etc. 

0 Lists the specific types and quantities of equipment to be used to suppress dust 

0 Provides a description of the notification process, including designation of personnel, 
that the contractor intends for SDFP personnel to utilize during non-work periods to 
notify the contractor of an "off-hours dust alert." 

FEf&A3A/4A-IPUA~AIP-RVB.DOC\May 3.2001 (':4-014$4 
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Fluor Fernald will review the contractor's Dust Control Plan against these criteria. Approval of the 

plan by Fluor Fernald is required before authorization of earthmoving activities. 

Project personnel will tour the active remediation areas at the start of the day and periodically during 

the day. Real-time observation of visible .dust, in accordance with the criteria described in Fugitive 

Dust Control Requirements (RM-0047), will be used to assess fugitive dust emissions and implement 

corrective measures, as needed. Additionally, visual monitoring will be conducted in accordance with 

40 CFR Part 60, Appendix A, Method 22, Visual Determination of Fugitive Emissions from Material 

Sources and Smoke Emission from Flares. Excavation, hauling, and storage-pile activities will be 

subjected to opacity measurements in accordance with 40 CFR Part 60, Appendix A, Method 9, Visual 

Determination of Opacity of Emissions from Stationary Sources (or an approved alternative method). 

Field managers will be responsible for documenting visible emissions and maintaining monitoring 

records in the field, as well as for initiating fugitive dust abatement measures. In accordance with the 

record keeping guidelines defined in Section 6.7, daily information that will be recorded as part of the 

Area 3Al4A remediation project includes: a 
e The date, weather conditions, and scheduled work activities (e.g., excavation, 

trenching, hauling, placement, compaction, loading, etc.) 

e Opacity readings (if any) in accordance with 40 CFR Part 60, Appendix A, Method 9, 
Visual Determination of Opacity of Emissions from Stationary Sources (or an approved 
alternative method) [Note: not required for off-hours dust alert responses] 

e Time of dust-alert notification (if any) given to the contractor, names of the individuals 
involved (SDFP individual who gave the notification, contractor individual notified, 
and dust-alert responders), and time of initiation of dust suppression activity 
[Note: required only for days when such notification occurs] 

e Identification of areas (or segments) where dust control was performed 

e The manner or type of dust control activity(ies) applied to each area or segment 

e Application rate of water or other dust suppression agents - at a minimum, tank truck 

Identification of the party(ies) responsible for the dust control activity in each area or 

load capacity and number of tank loads applied to each area or segment 

e 

segment - at a minimum, name of the contractor. 
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4.2.3 Airborne Radiolog- 

All airborne radiological particles associated with Area 3A/4A remediation activities are anticipated to 

be from fugitive emissions. Control mechanisms for fugitive emissions are presented in Section 4.2.2, 

and these mechanisms provide sufficient control to alleviate environmental and public safety concerns 

arising from Area 3A/4A soil remediation activities. 

Airborne radiological particles associated with Area 3A/4A remediation act;,vities will be monitored via 

the sitewide airborne particulate monitoring program presented in Section 6.0 of the IEMP. The IEMP 

monitoring network surrounds the FEMP site and encompasses all the current and expected diffuse and 

point sources at the FEMP. Data collected under the IEMP particulate monitoring program will be 

used to assess the collective effect of concurrent remediation activities at the FEMP site, per regulatory 

drivers described in Section 6.0 of the IEMP. 

Supplements or modifications to the IEMP monitoring program are not anticipated to be required as a 

result of Area 3A/4A soil remediation activities. Monitoring stations surround the FEMP and the 

monitoring frequency and analyses addressed by the IEMP adequately address the COCs in the 

remediation area. Therefore, there are no plans to relocate monitor stations prior to soil remediation 

activities in Area 3A/4A. 

4.2.4 Radon 

Emission of radon from soil being remediated under the Area 3A/4A project is not anticipated to be an 

environmental or public safety concern. Hence, no project-specific radon control mechanisms are 

needed for Area 3A/4A soil remediation activities. 

Sitewide radon emissions are monitored via the monitoring program presented in Section 6.0 of the 

IEMP. No supplement or modification to that program is anticipated for Area 3A/4A soil remediation 

activities. Radon monitoring stations surround the FEMP site and will not be relocated for Area 3A/4A 

soil remediation activities. 

4.2.5 Direct Radiation 

Project-specific direct radiation control mechanisms beyond those provided by fugitive emissions 

control are not required for environmental or public safety concerns associated with Area 3A/4A soil 

remediation activities. Environmental radiation levels associated with Area 3A/4A soil remediation 

' 
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activities will be monitored via the sitewide environmental direct radiation monitoring program 

(Section 6.0 of the IEMP). No supplement or modification to the IEMP is anticipated to be needed for 

Area 3A/4A soil remediation activities, and monitoring stations will not be relocated from their present 

positions. 

4.3 SURFACE WATER PATHWAY 

As a condition of its NPDES permit (Ohio EPA Permit No. 11000004*FD), the FEMP was required to 

develop and implement a Storm Water Pollution Prevention Plan (SWPPP). The SWPPP identifies 

potential sources of pollution associated with construction and industrial activities that may affect storm 

water quality at the facility and describes the practices that will be employed to reduce pollutants within 

surface water discharges. This plan also contains provisions on the inspection program that must be 

implemented to ensure that discharges of storm water associated with construction and industrial 

activities comply with the requirements of the FEMP NPDES permit. 

Area 3A/4A is located inside the Former Production Area drainage basin, and all run off is presently 

passed to the SWRB via storm sewers. Water residing in the SWRB is treated at the AWWT Facility to 

remove uranium (Phase I) and then discharged to Paddys Run and the Great Miami River. Once soil 

remediation activities begin in Area 3A/4A, surface water runoff and perched groundwater that seeps 

into the excavation will be directed to the Tank Farm Settling Basin prior to discharge into the storm 

sewer system that leads to the SWRB. 

Perched groundwater under Plant 6 that is contaminated with TCE is an exception to this pathway. For 

this special case, the Plant 6 excavation will be isolated and all excavation water will be collected and 

pumped to the BSL prior to treatment at the AWWT Facility to remove organic compounds (Phase 11). 

The SWPPP mandates that construction activity inspections will be conducted in the remediation area 

on a weekly basis. The FEMPk construction activity inspection program performs weekly inspections 

within all site construction areas and after any rain events totaling 0.5 inches or more within a 24-hour 

period. Construction activity inspections are documented and maintained as part of the NPDES and 

SWPPP files at the facility. 

Industrial activity inspections will also be conducted in the Area 3A/4A remediation area, as required 

under the SWPPP. The industrial activity inspection program covers areas within and outside the 
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Former Production Area drainage basin. Inspections are conducted in areas draining to the sitens 

controlled storm sewer system (Former Production Area drainage basin) and in uncontrolled watershed 

basins draining through the NPDES permitted storm water outfalls *4003 through *4006. Industrial 

activity inspections are documented and maintained as part of the NPDES and SWPPP files at the 

facility. 

Inspections conducted in the Area 3A/4A project will ensure that: 

Erosion and sedimentation control measures are in place and are well maintained 

Work practices and housekeeping activities are conducted in a manner that reduces the 
potential discharge of pollutants in association with storm water discharges from 
disturbed areas 

Corrective actions related to the establishment and/or maintenance of erosion and 
sedimentation control structures are documented and tracked to resolution 

Excessive erosion and/or situation to off-property waterways is not occurring as a result 
of construction activities initiated under the A2PIII Part Two soil remediation activities. 

The SEP discusses potential project-specific storm water monitoring programs for soil remediation 

areas located outside the Former Production Area drainage basin. The objectives of such a program 

would be to monitor performance of erosion and sedimentation control structures (e.g., sediment traps 

and basins) against their anticipated design efficiencies, and to determine whether the runoff presents an 

unacceptable impact to surface water quality or presents an unacceptable cross-media impact to the 

GMA. Specific surface-water monitoring tasks applicable to the Area 3A/4A Project are discussed in 

Section 3.5.1. 

4.4 GROUNDWATER PATHWAY 

In Area 3A/4A, water moving from the surface down to the GMA must move through or over the 

glacial overburden. The perched water table in the glacial overburden follows topography and slopes 

west-southwest beneath Area 3A/4A at a gradient between 0.008 and 0.015 (Le., dropping 8 to 15 feet 

per 1,000 horizontal feet as one traverses to the southwest). The overall vertical hydraulic gradient 

through the glacial overburden is 1 ,  because unsaturated conditions are present at the base of the 

overburden. The water table of the GMA slopes to the east, southeast and south towards the Great 

Miami River. 
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Strategic control mechanisms to protect the GMA are outlined in Section 5.1.4 of the SEP. Applicable 

controls to be used in Area 3A/4A include: 

a Prompt removal of water that accumulates in deep excavations to limit the volume of 
infiltration (Section. 3.5) 

0 Backfill the deep excavations in the Boiler Plant and Plant 6 locations that are expected 
to reach the unsaturated portion of the GMA (Section 3.6). 

The sitewide management strategy for monitoring groundwater during remedial activities is described 

in detail in Section 3.0 of the IEMP, which lists the objectives, regulatory drivers, monitoring, data 

evaluation, and reporting requirements for the program. In Area 3A/4A, soil remediation activities are 

most likely to impact the GMA via the Plant 6 excavation (Drawings 096, 097, 100, 101, 102, 103). 

The OU5 ROD identified the GMA below Plant 6 as an area requiring aquifer restoration, and the 

1999 IEMP outlined the strategy for remediating this area. However, groundwater-monitoring data 

collected in Spring 2000 indicate that the uranium contamination plume is no longer present under 

Plant 6. Therefore, it is important to minimize the impact to the GMA from the Plant 6 excavation to 

ensure that uranium levels remain below the groundwater FRL. Section 3.6 and Specification 02206 

detail the requirements for backfilling excavations that breach or come within 5 feet of the GMA sand 

and gravel deposits. 

0 
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5.0 PROJECT-SPECIFIC HEALTH AND SAFETY 

All FEMP employees, visitors, vendors, and contractors associated with remedial activities in 

Area 3A/4A are required to abide by: 

0 The applicable project-specific Environmental Safety and Health and Training 
Requirements Matrix (ESH&TRM) 

0 Environmental safety and health/training requirements as listed in Part 8 of the 
contract , 

0 Site work permits, and 

0 The contractor’s Safe Work Plan, which is prepared by the contractor and approved by 
Fluor Fernald management. 

In addition to the contract requirements, ESH&TRMs, permits, and the requirements of this document, 

the contractor will comply with all federal, state, and local requirements (e.g., OSHA). Fluor Fernald 

managers and supervisors are responsible for ensuring that the Safe Work Plan complies with the 

environmental safety and healthhraining requirements and ensuring compliance with the Safe Work 

Plan. All personnel have stop-work authority for imminent safety hazards resulting from 

noncompliance with the applicable health and safety practices. Health and safety requirements and 

procedures for this Implementation Plan will be governed by the Area 3A/4A ESH&TRM, site work 

permits, contractor’s Safe Work Plans and the overall strategy discussed in the SEP (Section 6.0). 

0 

In accordance with procedure SH-0001, Developing Project Specific Health and Safety Requirements, 

or an equivalent procedure, a ESH&TRM will be developed for construction, excavation, and impacted 

material placement activities related to Area 3A/4A. This applicable ESH&TRM will be included in 

the solicitation packages to provide information on possible safety hazards and training associated with 

each task. The contractor will use this information to develop Safe Work Plans. The contractor will 

incorporate their occupational exposure monitoring requirements into their Safe Work Plan. These 

strategies will address COCs for the Area 3A/4A project area and will comply with all federal, state, 

and local requirements (e.g. OSHA, ACGIH). 

The contractor’s Safe Work Plan may be revised, as tasks and/or associated hazards are identified, 

added, or deleted. The ESH&TRM, as well as the detailed Work Plans, will be maintained at the 

project site, with controlled copies in the project document control files. 
a 

FERL43A/4A-IPUA4AIP-RVB.DOC\May 3 . 2 0 1  0:43AM) 5-1 

. .  . .  000151 



FEMP-A3A/4A-IP-FINAL 
:~!800-PL-0002. Revision 0 

May 2001 

Fluor Fernald will assign an occupational health and safety representative to the design team to review 

all project design documents and ensure compliance with all applicable worker safety and health 

regulations. Fluor Fernald will provide all radiological occupational monitoring for the contractor, 

including radiological control technicians (RCTs) to support remediation activities. The contractual 

radiological work requirements for Area 3A/4A remediation activities will be detailed in 

activity-specific Radiological Work Permits (RWPs). Personnel performing work under a RWP will be 

briefed on the specific hazards and task requirements before work begins. Radiological control 

personnel will evaluate the data obtained from field surveys to determine the effectiveness of the 

radiological controls. Survey results will be forwarded from Fluor Fernald to the contractors. 

The contractor will provide safety and health coverage, including air sampling for non-radiological 

contaminants. Fluor Fernald S&H will provide random verification sampling and perform periodic 

walk-throughs to assure compliance with OSHA regulations and safety and health requirements. 
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3 6 5 9  6.0 REMEDIAL ACTION MANAGEMENT STRATEGY 

This section describes the Area 3A/4A organizational structure, contractor selection process, impacted 

material management, contingency management protocols, data and records management procedures, 

the QA/QC process, integration of Area 3A/4A activities with other FEMP activities and the activity 

schedule. 

6.1 ORGANIZATION AND RESPONSIBILITIES 

The 1991 ACA between DOE and EPA Region V (EPA 1991) decrees that both agencies have ultimate 

project management responsibility, with DOE as the designated lead agency. OEPA has an oversight 

and advisory role, as defined by regulatory agreements, for wastewater management (NPDES), 

hazardous waste management and HWMU closure, dust and noise control, groundwater monitoring, 

and air and water pathways. 

The DOE-FEMP Remedial Action Project Manager is responsible for ensuring that FEMP remedial 

actions meet all project goals, standards, specifications and requirements, while the DOE OU5 Team 

Leader provides DOE-FEMP programmatic direction for at- and below-grade remediation of 

Area 3A/4A. DOE-FEMP will assign a Facility Representative to conduct field oversight of the project 

through Technical Leads that will be responsible for construction, excavation/remediation, engineering, 

QA/QC, health and safety, environmental controls and monitoring, and other pertinent aspects of the 

project. The DOE-FEMP Facility Representative and Technical Leads will consult with the OU5 Team 

Leader or DOE Remedial Action Project Manager, as appropriate, to seek prompt resolution of any 

issues or problems. 

0 

DOEUS primary contractor, presently Fluor Fernald, is responsible for overall management and 

remediation at the FEMP. Remedial activities will be performed by the Area 3A/4A Project Team, 

which will consist of personnel working for DOEOs primary contractor. The Area 3A/4A Project 

Team consists of personnel in the Soil and Water Division, supported by other FEMP functional areas 

and subcontractors as necessary. Senior SDFP' and Soil and Water Division personnel will provide 

project management, technical and regulatory guidance to the Project Team. 

As work progresses, the project organization will change to perform each particular phase of the 

project as efficiently as possible. The basic organization will stay the same throughout the project; 
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however; leadership will be shifted between the Area 3A/4A Project Manager (APM) to the 

Area 3A/4A CM during the project. During characterization, design, and certification phases, the 

project will be managed by the APM. During construction phases, the project will be managed by the 

Area 3A/4A CM. This organizational structure provides clear lines of responsibility and experienced 

leadership to the appropriate technical phases of the project (Le., the CM will lead the project during 

construction phase). 

The Area 3A/4A Project Team includes personnel in the following groups (Figure 6-1): 

0 Management 
0 Primary Technical Areas 
0 Functional Support. 

The roles and responsibilities of SDFP personnel within each group are presented below, and personnel 

who serve as points of interface between SDFP and other FEMP projects are discussed in Section 6.9. 

6.1.1 Managemen1 

Area 3A/4A management includes the SDFP Project Director, APM, CM (during construction) and 

administrative support. Each of these positions is discussed below, and many of the positions are 

described in greater detail in FEMP procedures and project documents. 

6.1.1.1 SDFP Project Director 

The SDFP Project Director has overall responsibility for the general direction, guidance, management, 

and oversight of the project, and reports directly to the Vice President of the Soil and Water Projects 

Division. In this role, the director also provides guidance and a point of interface for the APM and 

CM and serves as the primary contact for the SDFP with DOE and the regulatory agencies. 

6.1.1.2 Area Project Manager and Construction Manager 

The APM and CM oversee and manage the project and have overall responsibility to complete the 

project scope within budget and on schedule. The hand-off point between the design and construction 

phases of the project is the approval of the IRDP and CFC drawings. During the characterization, 

design and certification phases of the project, the project is managed by the APM, with support from 

the primary technical (Le., engineering, characterization and construction) and functional 

(e.g., QA/QC, radiation control, waste management) areas. During construction, the overall project is 
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managed by the CM and is supported by the APM (who will continue to coordinate the Project 

Engineer and Characterization Lead) and functional groups. 

3 6 5 9  
The general responsibilities of the APM include: 

Overall management of characterization, design and certification phases 

Managing non-construction personnel assigned to the area project 

Developing the IRDP and obtaining regulatory approval of the project 

Assuring the technical accuracy and quality of the CFC drawings and the technical 
specifications through the completion of construction 

Ensuring that the DCN process is properly evaluated and efficiently managed by the 
Project Engineer 

Coordinating the Project Engineer, Characterization Lead, and other SDFP resources 
to provide timely and sufficient technical support per the CM's request during 
construction 

b 

Facilitating implementation of FEMP oversight functions (e.g., QA/QC, WAO, etc.) 
on engineering and characterization procedures 

Developing and updating the Area 3A/4A Project Execution Plan (PEP), when 
necessary 

Closing Nonconformance Reports (NCRs) on engineering and characterization 
procedures and/or deliverables. 

The Area 3A/4A APM will report to the SDFP Project Director at all times, and the Area 3A/4A 

design team will report to the APM during the.characterization, design, and certification phases of the 

project. 

The CM is in charge of, and accountable for, all Area 3A/4A construction activities, including: 

0 Managing all FEMP construction personnel (i.e., Construction Contract Managers, 
' 

Field Construction Engineers, and Construction Coordinators) matrixed to the SDFP 

0 Managing the construction contractor through the Construction Contract Manager 

0 Ensuring all contractor-initiated Change Orders are properly evaluated and managed 
through the Construction Contract Manager, with technical input from the SDFP and 
Project Engineer 
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0 Obtaining all the required FEMP permits and ensuring all permit requirements are fully 
understood and followed by the construction contractor 

' 0  Facilitating timely and sufficient implementation of FEMP oversight functions 
(e.g., QA/QC, S&H, WAO, etc.) on construction procedures and/or deliverables 

0 Closing any NCR on construction procedures and/or deliverables 

0 Providing all documentation, information and support to satisfy the Standard Start-up 
Review (SSR) requirements for operational facilities 

0 Requesting engineering, characterization, and other administrative support during 
construction through the APM. 

During construction, the Area 3A/4A CM will report to the Soil and Water Projects Division CM and 

the SDFP Project Director. 

6.1.1.3 Records Management 

All project records are submitted to the Engineering/Construction Document Control (ECDC) center. 

Project personnel are responsible for the management of project records until they have been submitted 

to ECDC. Specific responsibilities of all project personnel include: 

0 Interfacing with ECDC 
0 Managing project documents 
0 Coordinating the review and comment response process for project documents. 

6.1.1.4 Proiect Controls 

The Project Controls group provides the APM and CM with cost and schedule information for all 

, accounts within the project. Specific responsibilities include: 

Ensuring cost and schedule requirements are defined, planned, and monitored against an 
integrated baseline so that performance can be measured and reported consistent with 
overall commitments, budgets and available funding 

Establishing cost, schedule, and technical baselines and maintaining them through the 
issuance of change proposals 

Collecting monthly status reports to identify trends which may result in forecast 
variances from the baselines 
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Assisting the Area 3A/4A Cost Account Managers (CAMS) and other project personnel 
in the various administrative duties associated with establishing baselines and forecasts, 
and ensuring that all charges are directed to the proper accounts as defined in the 
baselines 

0 Working with sitewide training coordinators to ensure that individuals assigned to the 
project are in compliance with established training procedures and guidelines 

Working with division and site commitment trackers to ensure that all project 
commitments are entered into the tracking systems and that responsible personnel are 
kept informed of the requirements of each commitment 

Providing adequate documentation of commitment completion to sitewide and division 
trackers. 

6.1.2 Primarv Technical Areas 

The primary technical areas that support soil remediation in Area 3A/4A are: 

0 Engineering 
0 Construction 
0 Characterization. 

Each primary technical area will receive support from the functional support groups. Contractors will 

support Engineering and Construction. 

6.1.2.1 Engineering 

The engineering staff provides technical input during the development and review of the IRDP and 

CFC package. The Project Engineer leads the engineering staff and reports to the APM on 

project-specific remedial designs as well as associated documentation and design modifications. As the 

primary contact and liaison with the ArchitectlEngineer (A/E) Subcontractor, the Project Engineer will 

work with the A/E on a day-to-day basis to address project technical issues, review the A/E's designs 

and work products, and evaluate the A/E's services. The A/E will perform the majority of the design 

and engineering services (i.e., drawings and specifications for Title 1/11 and 111) for Area 3A/4A. 

During construction, the engineering staff will process all Requests for Clarification of Information 

(RCIs) and DCNs. Specific responsibilities of the engineering staff include: 

' 

0 Reviewing all engineering documents submitted by the A/E and construction 
contractors for approval, as required by contract documents 

0 Developing responses to RCIs 
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a Developing, reviewing and approving DCNs 

a Reviewing and approving vendor data submittals or engineering and design components 

a Instructing the A/E when to revise construction drawingdtechnical specifications 

a Reviewing and approving " As-Built Drawings" supplied by the construction contractors 
at the completion of field work 

a Verifying that all contractiial work has been performed by the AIE 

a Verifying that all regulatory commitments are completed and approved. 

6.1.2.2 Constructioq 

Construction, under the lead of the CM, will manage FEMP personnel and the construction contractors 

during the remedial actions. The CM has a construction coordinator, a construction field engineer, and 

a construction contracts manager on staff to support these activities. During remedial design, 

construction will provide input in the form of lessons learned and formal reviews of design drawings 

and specifications to ensure the design is constructable. Specific responsibilities include: 

a Coordinating daily work activities in the field and providing technical direction to the 
construction contractors within the scope of the contract 

a Coordinating day-to-day management of the Area 3A/4A field labor force 

a Performing contract administration 

a 

a Approving contract submittals 

Reviewing and approving any modifications or changes to the contract documents 

a Utilizing the primary area and functional area resources as necessary. 

. In accordance with the contract documents, the construction contractor shall be registered/permitted in 

accordance with applicable local, state, and federal requirements and shall demonstrate significant prior 

related experience. The construction contractor will report to the CM, and they are responsible for 

scheduling and coordinating work with their subcontractors to complete the project within the schedule 

approved by the CM. 

The construction contractor will .be represented on site by field personnel that are qualified to supervise 

the performance of all tasks associated with the Area 3A/4A remedial activities. They are responsible 
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for coordinating and supervising their work as well as any subcontractor work in Area 3A/4A. At a 

minimum, the contractor’s field representatives will be responsible for the following: 

0 Implementing a safety program in accordance with the contract documents 

0 Discussing and interpreting all elements of the Area 3A/4A design and informing the 
CM of any discrepancies between the plans, specifications and field conditions 

0 Distributing all documentation required by the project specifications in a timely manner 

0 Attending all project coordination meetings 

0 Scheduling all phases of the applicable remedial activities 

0 Maintaining a daily log of all Area 3A/4A activities and assisting the CM in reviewing 
and approving submittals, as necessary 

0 . Implementing and verifying all QC procedures required of the contractor and/or their 
subcontractors 

0 Submitting proposed alternative materials or methods to the CM for approval prior to 
acquisition and use 

e Coordinating all technical requirements with the CM 

0 Updating all construction drawings and specifications on a daily basis to account for 
deviations from the original plans (Le., prepare as-built drawings). 

6.1.2.3 Characterization 

The Characterization Lead will coordinate field measurements, sample collection, laboratory analysis, 

and data management associated with the characterization of waste materials and soil in Area 3A/4A. 

These responsibilities include: 

0 Developing PSPs and coordinating sampling and analysis to support predesign 
characterization activities 

0 Evaluating and reporting characterization data to provide recommendations and 
documentation 

0 Reporting precenification and certification sampling/measurements. 

The Characterization Lead will oversee all sampling and analytical activities that support the remedial 

design and certification of Area 3A/4A. Sampling personnel are responsible for providing input on 

PSPs, collecting field data, and performing data management for all project sampling activities, as 
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directed by the Area 3A/4A Characterization Lead. An exception to this is scheduled environmental 

monitoring outlined in the IEMP (DOE 1999b), which is performed by environmental monitoring 

personnel. The individual sampling tasks are defined in PSPs prepared by the Area 3A/4A 

Characterization Lead and support personnel. 

6.1.3 Functional SuDDort 

The Area 3A/4A Project will require support from personnel in ot5er FEMP functional areas, and these 

individuals will be matrixed to the project. Generally, the lead technical group.wil1 manage the 

functional support staff. To the extent possible, functional support will be provided by personnel 

dedicated to the SDFP (e.g., QA/QC, S&H, etc). 

6.1.3.1 Safety and Health 

S&H support during the project will include: 

Preparing all S&H documents for the project (including a Safety Assessment and S&H 
matrix) 

Reviewing documents as they are prepared for compliance with S&H requirements 

Implementing the Area 3A/4A Project-Specific Health and Safety Plan 

e Assuring that contractors follow safe work practices. 

The S&H representative has stop-work authority if unsafe work practices go uncorrected. 'Any 

.employee of the FEMP or a contractor can stop work if they feel that the work situation is unsafe. 

6.1.3.2 Radioloeical Control 

Radiological control support during the project wili include: 

e Preparing all required radiological control documents for the project (including 
radiological ALARA) 

Reviewing project documents as they are prepared for compliance for radiological 
requirements. 
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6.1.3.3 Environmental Compliance 

Environmental compliance (EC) support during the project will include: 

0 Preparing all required EC documents for the project; including the ARARs and TBC 
summary in the Design Criteria Package and the ARARs crosswalk 

a Reviewing project documents as they are prepared for EC requirements 

a Coordinating with internal and external groups, including regulatory agencies, 
regarding regulatory matters 

0 Providing oversight to ensure compliance with environmental requirements. 

0 Conduct inspections of the erosion and sediment control measures. 

6.1.3.4 Qualitv Assurance 

The QA representative will be matrixed to the project from the FEMP QA organization and will report 

to the APM and CM in an administrative fashion, while retaining an independent oversight role. The 

QA representative will be responsible for developing and implementing QA plans for the project, with 

the primary responsibility being oversight of QA/QC activities during design, sampling, waste 

disposition, and construction excavation tasks. To ensure compliance with FEMP requirements and 

procedures, the QA representative will monitor and provide support to the project in accordance with 

quality program elements identified in the FEMP Quality Assurance Program (RM-0012), the Sitewide 

CERCLA Quality Assurance Project Plan (SCQ, FD-1000), and the SEP Quality Assurance Project 

Plan (QAPP). The QA representative has stop-work authority if quality concerns go unresolved. 

0 

6.1.3.5 Waste Disposition 

A FEMP WAO representative will provide waste management support. Support will include 

preparation of Project Waste Identification and Disposition (PWID) forms, definition of Material 

Tracking Locations (MTLs), technical direction and oversight for waste stream segregation and 

management, preparation of Field Tracking Logs (FTLs) and OSDF Manifests, preparation of waste 

stream profiles, and coordination with the CM, SDFP Characterization, and Waste Management for 

handling and disposition of waste streams. 

6.1.3.6 Natural Resources 

Personnel within the Natural Resources organization will be responsible for assessing potential damages 

to natural resources within Area 3A/4A during the design and planning stages of the project: Natural 
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resources personnel will also be responsible for planning and implementing interim and final restoration 

of Area 3A/4A as described in the NRRP. However, natural resources personnel will not monitor 

natural resources impacts, as this monitoring is covered under the IEMP and is performed by 

environmental monitoring personnel. 

6.1.3.7 Cultural Resources 

Cultural Resources will be responsible for handling unexpected discoveries of cultural resources during 

site preparation and excavation in Area 3A/4A. Because much of the upper 2 to 3 feet of soil in the 

production area has been disturbed, cultural resources should not be found during site preparation 

activities. However, the deep excavations to remove uranium contamination could encounter cultural 

resources, which will be handled in accordance with Section 6.6.3. 

6.1.3.8 Procurement 
FEMP Procurement will assist the Area 3A/4A Project Team in obtaining services and materials for the 

project. The principal support will be in the area of procuring a construction contract for removal of 

soil and at- and below-grade concrete structures. 

6.1.4 Coordination of Excavation Site Activities 

Several non-excavation activities will be on-going at each active excavation site. Because of the 

potential safety hazards associated with large construction equipment and open excavations, these 

activities must be coordinated and supervised. Non-excavation activities include: 

Visual Observation 
Sampling and Monitoring 
Radiological Occupational Monitoring 
Asbestos Monitoring 
Material Documentation 
Occupational Health and Safety Monitoring 
Construction Monitoring 
Surveying 
Visual Dust Monitoring 
Environmental Monitoring 
Safety Inspections. 

The following paragraphs describe each of these activities, the personnel involved, and the time 

required for their tasks. In addition to the coordination responsibilities, the contractor is expected to 
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have one full-time equipment operator, the equivalent of one full-time truck driver, and a part-time 

supervisor at each active excavation area. 

6.1.4.1 Visual Observation 

The active face of all excavations will be monitored visually and continuously to identify special 

materials encountered during excavation. WAO personnel and the excavation contractor will monitor 

the excavation face. Special materials that are likely to be encountered during excavation activities 

include asbestos, miscellaneous debris, piping, non-pressurized containers, non-soil residues, uranium 

metal, and acid brick. A complete list of special materials is given in Section 2.5.8 of the SEP. 

6.1.4.2 Samding and Monitoring 

Physical sampling and/or RSS/RTRAK or HPGe monitoring will be performed as necessary during 

excavation of Area 3A/4A. In general, RSS/RTRAK or HPGe monitoring will be conducted after each 

excavation lift in areas known to contain soil above the OSDF WAC. HPGe monitoring may also be 

used to precertify the area with respect to achieving FRLs for uranium, thorium, and radium. “Physical 

samples may be necessary to characterize suspect zones when special materials are encountered. All 

sampling and monitoring work will be performed under the direction of the Characterization Lead. 

6.1.4.3 Radiological Occupational Mon i to rin g 

Radiological Control will have one full-time RCT in the field to monitor the ambient radiation level of 

the excavation, ensure RWP compliance, assess changes in ambient radiation levels that affect the 

radiological classification of the area, and to scan any special materials encountered. Additional 

information on RCT monitoring and oversight is provided in Section 6.4.4. 

6.1.4.4 Asbestos Monitoring 

When excavation activities encounter material suspected of containing asbestos, a qualified asbestos 

hazard abatement specialist (as certified by the Ohio Department of Health) must be present to monitor 

the removal of the material. Asbestos is likely to be encountered during the removal of electrical lines, 

and it may also be found in the form of buried transite panels. 

6.1.4.5 Material Documentation 

A WAO representative will complete the OSDF manifest and FTL to document the transfer of material 

from Area 3A/4A to the OSDF or other MTLs. All trucks hauling to the OSDF from Area 3A/4A 

FER\A3A/4A-IPUA4AIP-RVB.DOC\May 3,2001 (7:43AM) 6-1 1 000163 



FEMP-A3A/4A-IP-FINAL 
20800-PL-ooO2, Revision 0 

May 2001 

must leave the excavation with an OSDF manifest. The manifest will track the material to a project by 

identifying all initial, interim, and final MTLs. The WAO representative will use verbal and written 

information from contractor personnel to document movements between MTLs. Additional information 

on field documentation information management can be found in Section 3.6.4 of the SEP. 

6.1.4.6 Occupational Health and Safety 

The contractor will be responsible to monitor the work area for occupational health and safety concerns 

that include: occupational dust, compliance with the Safe Work Plan, chemical exposure, other 

hazards, and changes in field conditions affecting worker safety. FEMP S&H will periodically observe 

health and safety conditions at the active excavation area. Additional monitoring information is 

discussed in Section 6.4.3. 

6.1.4.7 Construction Mon itoring 

FEMP construction will direct and monitor the remediation work for compliance with the contract 

documents. One full-time FEMP construction person will be assigned to Area 3A/4A field activities 

and additional part-time personnel will be assigned on a periodic basis. Other surveillance and 

inspection responsibilities are discussed in Section 6.4.2. 

6.1.4.8 Surveying 

The contractor will have a two- to three-person survey crew in the field on an intermittent basis to 

provide construction control and measure the excavation volume for progress payments. The FEMP 

may also perform limited surveying to check construction progress. 

6.1.4.9 Visual Dust Monitoring 

The contractor will have the primary responsibility to monitor for dust. However, the FEMP will also 

monitor the area for compliance with the best available technology (BAT) dust policy requirements. 

Additional details on fugitive dust control requirements (Le., per RM-0047) and BAT are discussed in 

Section 5 of the SEP. 

6.1.4.10 Environmenta 1 Monitoring 

Environmental monitoring will be done on a regular basis by FEMP personnel. Weekly inspections of 

surface water control facilities will be supplemented with inspections after every major rain event, per 

I.. ~ . . ., I I 
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the SWPPP requirements and Section 3.5.1. Ground water and air monitoring is covered under the @ FEMPIEMP. 

6.1.4.11 Safety Inspections 

The CM will lead a weekly joint safety inspection of the work area. Participants will include the 

contractor management, contractor site S&H representative, Fluor Fernald construction representative, 

and the Fluor Fernald S&H Representative. Additional S&H oversight functions are discussed in 

Section 6.4.3. 

6.1.5 Field Team 

The typical field team that will provide oversight at each excavation will consist of one RCT to cover 

occupational monitoring of ambient radiation, one WAO representative to observe the excavation 

materials and one WAO representative to prepare waste manifestation documents and one construction 

representative for oversight of field activities. It is possible that more people could be near an active 

excavation site at any one time (e.g., utility engineer, S&H, project management, etc). However, only 

personnel required for actual construction activities will be allowed within 50 feet of the active 

excavation. 

6.1.6 Management of Field Personnel 

The potentially large group of personnel at a single excavation site at any given time creates logistical 

and safety concerns. Therefore, the responsibility for the management and coordination of all field 

personnel and activities has been assigned to the CM. All personnel needing access to the excavation 

site will sign in with the CM before entering the excavation area and sign out upon leaving the area. 

This type of administrative control provides the CM with information on the number of people in a 

given area at any time, which is critical information needed in the event of an emergency. 

6.2 C k T  

Configuration management will be implemented throughout the Area 3A/4A project in accordance with 

site procedure CM-0001 (Configuration Management), or equivalent procedure, to ensure consistency 

between the physical configuration and technical operations of the design during construction. 

Engineering and construction management will identify, track, control, and grade the Area 3A/4A 

remedial tasks to assess work completion relative to developed baselines. Configuration management 

also ensures the systematic evaluation, coordination, disposition, documentation, implementation, and 0 
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verification of all changes, and their impact on cost, schedule, and other project baselines (e.g., D&D 
operations in surrounding buildings). 

As part of the configuration management, a performance grading (PG) of the systems, structures and 

components (SSCs) encountered during the remediation of Area 3A/4A will be completed to ensure 

engineering principles are commensurate with the safety and health risks. In accordance with site 

procedure ED-12-4015 (Performance Grading), most SSCs for the Area 3A/4A Project have been 

classified as PG 5 ,  which implies little immediate danger to health and safety and minimal document 

control and QA. However, some systems have been classified as PG 4 due to their potential to cause a 

life threatening situation (e.g., buried utility lines). 

6.3 _CONTRACTOR PROCUREMENT AND AWARD STRATEGY 

Procurement and contract awards for Area 3A/4A remedial activities will be performed through firm 

fixed unit price contracts. The FEMP acquisition system follows Federal Acquisition Requirements 

and is designed to ensure adequate and effective competition among prospective bidders/proposers. 

A summary of the anticipated contract and procurement process is summarized below. 

The excavation contract for Area 3A/4A will include the excavation of impacted material from the 

former Production Area, Areas 3A and 4A. It is anticipated that the period of performance for this 

contract will be one base year with two one-year options. The FEMP intends to publicize the general 

requirements of the contract through the Commerce Business Daily and on the Internet. All those who 

respond to the advertisement will be given the opportunity to bid if they meet the minimum 

prequalification requirements. Those firms that fail to meet the minimum qualifications will not be 

solicited with a Request for Proposal (RFP). The successful bidder will be the firm to offer the best- 

value service to the FEMP based on cost, experience, and technical ability. 

The RFP solicitation package will be prepared by the FEMP Construction Engineer, with input from 

Engineering, S&H, QA/QC, Procurement, and other applicable disciplines. A solicitation package is 

made up of several parts, including technical specifications and construction drawings, safety and 

health requirements, training requirements, QA/QC requirements, and the statement of work. The 

RFP will follow the FEMP construction format and it will require prospective bidders to provide both 

technical and cost proposals that address the base contract and follow-up options. It is anticipated that 

the base contract will be for one year and include excavation of Area 3A, placement of all impacted 
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material that meets the OSDF WAC in the OSDF, hauling above-WAC material to SP7, and hauling 

impacted material from the OMTA to the OSDF. Option A will continue with the excavation of Areas 

3A and 4A, placement of all impacted material that meets the OSDF WAC in the OSDF, hauling 

above-WAC material to SP7, hauling impacted material from the OMTA to the OSDF, and grading 

certified areas to 5:l slopes. Option B will conclude with excavation of Area 4A, placement of all 

impacted material that meets the OSDF WAC in the OSDF, hauling above-WAC material to SP7, 

hauling impacted material from the OMTA to the OSDF, and grading certified areas to 5: 1 slopes. 

e 

After the RFP is issued, there will be a pre-bid meeting. Submittal of sealed proposals will be required 

at a specified place, date, and time for prequalified contractors choosing to submit a proposal. The 

technical proposals will be reviewed by the selection evaluation board (SEB) for responses to the 

criteria and requirements contained in the RFP. Cost proposals will be evaluated against competing 

contractors and the FEMP cost estimate. The SEB will then perform an evaluation and select the 

contractor that provides the best value to the DOE. A pre-award survey will follow to determine if the 

proposer is both responsive and responsible, after which the FEMP Contract Administrator 

recommends and makes the final award. The RFP solicitation package dictates how many days after 

award, or Notice to Proceed, that contractor performance begins and ends. 

6.3.1 Equipment and Material Procurement 

The standard support equipment and work materials needed for the Area 3A/4A project will be 

procured by the construction contractor. Procured equipment and material will meet the design 

specification requirements in the submittal schedule included in the contract, pending approval. 

Vendor data will be submitted to the project team management (contractor and FEMP CM) to review 

and ensure design and specification requirements are met. Responsibility for maintenance and repair of 

procured equipment and material lies with the contractor until final acceptance and turnover. 

6.4 CON TRACTOR MANAGEMENT ' 

The FEMP prime contractor is responsible for implementing this remedial action project in accordance 

with DOE direction. The prime contractor will directly oversee the construction contractor performing 

remediation work and will be responsible for construction management during the work. Construction 

management includes, but is not limited to, conducting status meetings, daily work surveillance and 

'inspections, and daily safety tours and oversight of the project. The FEMP CM will ensure that safety 0 
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concerns are brought to the attention of the FEMP S&H Officer and the responsible contractor who 

will correct these concerns. 

6.4.1 Status Meetings 

Upon contract award, the FEMP CM will conduct regularly scheduled status meetings with the APM, 

Engineering, Health and Safety, QA, construction contractor representative, and others, as warranted. 

The meetings will address action item status, project progress, planning, schedule status, safety items, 

quality, environmental protection, and problem resolution. 

The construction contractor will be required to submit a daily report (or log) to the CM, covering the 

previous day's work status and identifying any safety or quality problems encountered. This report and 

the CM's daily report will be maintained in the FEMP project file. . 

6.4.2 Surveillance and Inspection 

The construction contractor has first line responsibility to inspect work and correct any deficiencies. 

FEMP and the contractor field representative will conduct inspections and surveillances to ensure the 

design is being properly implemented and contract requirements are being satisfied. QC inspections 

will be in accordance with the Construction QA Plan and design requirements. If a deficiency is noted 

by the FEMP or the construction contractor, the construction contractor will implement the necessary 

corrective action(s) as soon as possible. Failure of the contractor to correct a deficiency in a 

satisfactory manner and reasonable timeframe will constitute cause to either issue a cure order/notice or 

to stop work. 

6.4.3 Safety and Health Oversieht 

A S&H representative is assigned to the Area 3A/4A project. While all personnel are responsible for 

following all safety requirements identified in the contractor's Safe Work Plans, as appropriate, the 

Area 3A/4A Project Team personnel will perform periodic iurveillance of the Area 3A/4A remedial 

action project to monitor compliance. Although all project personnel have stop-work authority for 

imminent safety hazards, the S&H representative will have stop-work authority (in the event of threat 

to worker and/or public safety) until the proper corrective follow-up actions are taken. The health and 

safety representative will be the single point of contact for all safety, industrial hygiene, and fire 

protection issues. The Radiological Engineer is responsible for radiological concerns. All health and 

safety issues and concerns will be directed to the CM for resolutionhmplementation. 
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0 6.4.4 Radiological Monitoring and Oversight 

To ensure occupational radiological compliance, FEMP RCTs will be assigned to the Area 3A/4A 

project. The assigned RCTs will perform the necessary radiological monitoring and oversight to 

provide documentation that demonstrates project compliance with regulatory occupational exposure 

control requirements. Part 8 of the contract documents will be the basis for the required project 

occupational radiological monitoring and it will identify action levels to ensure personnel radiological 

safety, as well as industrial/occupational safety. 

6.5 IMPACTED MATERIAL MANAGEMENT 

Impacted materials generated during Area 3A/4A remediation will be managed under the FEMP Waste 

Disposition Program, which is implemented as an integrated effort by WAO, waste programs, and 

construction organizations. Roles and responsibilities for each of these organizations are established in 

procedure EW-1022, On Site Tracking and Manifesting of Impacted Material. 

Programmatic controls begin with waste planning during the predesign phase, at which time a volume 

estimate for each waste type (e.g., exceeds OSDF WAC, special materials, RCRA, etc.) is prepared, 

characterization methods are specified, and tentative interim (if required) and final means of disposal 

are identified. During project execution, waste streams are segregated by disposition categories and 

managed in the context of the following characterization, storage, and disposal options: 

0 

e Bulk Waste Streams: On-Site Disposition 

- Physical matrix allows bulk management 
Meets the OSDF chemical, radiological, and physical WAC - 

e Bulk Waste Streams: Off-site Disposition 

- Physical matrix allows bulk management 
Exceeds the OSDF radionuclide WAC (rail transport) 
Exceeds the OSDF chemical WAC (truck transport) 

e Containerized Waste Streams: Off-site Disposition 

Exceeds OSDF chemical, radiological or physical WAC 
- Cannot be processed to meet OSDF WAC 
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Containerized Waste Streams: On-Site Disposition 

- Physical matrix or nature of waste does not allow bulk management 
Requires processing in a controlled area to meet OSDF WAC 
Requires confirmatory sampling for OSDF WAC 

- 
- 

Special Material that meets the OSDF WAC, but requires special handling for 
health and safety concerns. 

Bulk waste stream information will be managed in the Integrated Information Management Systems 

(IIMS) database. Anticipated impacted material segregation protocols are listed technical specification 

sections 02205 and 02216. The relationship between IIMS and other site databases are illustrated on 

Figure 3-9 in the SEP. IIMS is designed to accommodate fast track, bulk waste stream 

characterization, OSDF WAC attainment demonstration, and OSDF manifesting by using site 

characterization data. It interfaces with the SED through the State of Ohio NAD 83 coordinate system 

to track historical RUFS and newly generated data with the excavated material moved from the source 

location. It also interfaces with the Sitewide Waste Information Forecasting and Tracking System 

(SWIFTS) to allow electronic transfer of bulk waste inventory to the container management system, 

when containerization is required. 

Field information for input to IIMS will be collected on FTLs and OSDF Manifests, with information 

subsequently entered into IIMS. Key data elements that are recorded on these forms are listed below: 

0 Project number and name 
Source MTL 

Estimated volume of material 

Generation date 

Interim or final disposition MTL (FTL only) 

Material matrix or profile number 

Signature. 

Copies of FTLs and OSDF Manifests are kept in the project files. 

MTLs are defined electronically in IIMS using the State of Ohio NAD 83 coordinate system. Prior to 

project start-up, SED data are reviewed and contiguous areas with like data are identified as unique 

MTLs. MTLs are identified on project drawings and in the field. When data from an FTL log is 

entered to IIMS, SED data for the specified MTL is tied to excavated soil volumes that have been 

moved to either an interim (pre-remediation area, stockpile, or container) or final (OSDF disposal) 

location. IIMS maintains transaction histories to provide cumulative analytical data for soil volumes 
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that are moved more than one time. The main types of MTLs include WAC attainment areas, 

stockpiles and the OSDF. 

A root profile is assigned to each of the five primary waste streams designated for OSDF disposal: 

Profile # 91,000 OSDF Category 1 Soil and soil-like material 

Profile # 92,000 Debris for en masse placement 

Profile # 93,000 OSDF Category 3 Debris for individual placement 

Profile # 94,000 High organic content (humus and vegetation) 

Profile # 95,000 OSDF Category 5 Friable asbestos-containing material, sludges, 
and materials requiring case-by-case approval 

OSDF Category 2 

OSDF Category 4 

The waste profile number facilitates electronic information retrieval from IIMS. Numeric extensions 

(e.g., 91,001 ... 95,999) are used for further waste stream delineation on an as-needed basis. The 

second digit of the profile number identifies the OSDF category. All wastes manifested to the OSDF 

will be covered under a waste stream profile. The manifest number is used to retrieve characterization 

information from IIMS, if required, to support a determination that the waste meets WAC. 0 
6.6 CONTINGENCY MANAGEMENT 

Conditions that are unexpected cannot be managed through established excavation guidelines, and they 

are not accommodated in the detailed remedial design. These conditions will be dealt with according to 

contingency management protocols and plans set forth in Appendix F of the SEP. The contingencies 

are categorized as follows: 

0 Unearthing of materials that require special handling (e.g., asbestos) 

0 Encountering contamination or soil conditions that may pose a risk to human health or 
the environment if standard excavation practices are used (e.g., process residues), or 
which are significantly different than expected, or which may affect other operations 

0 Discovering unexpected utilities or culturaVhistoric resources. 

6.6.1 Materials Which Rea ui re S pecial . Ha ndlin g 

Special materials, and the protocol for their handling, are given in Appendix F of the SEP and 

procedure EW-1024. The special materials that are likely to be encountered during Area 3A/4A 

excavation activities include asbestos-containing materials (e.g., asbestos-impregnated bituminous 
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wrapped gas pipeline and transite conduit), acid brick, drums, and piping. Some special materials may 

meet OSDF WAC, while others will require off-site shipment. The SDFP and WAO will provide 

assistance to the FEMP CM and construction contractor for field decisions related to the management 

and disposition of special materials. If applicable, WAO will arrange for movement of materials to the 

appropriate storage and handling areas for characterization, treatment evaluation, and/or final 

disposition arrangements. Additional details are provided in technical specification Sections 02205 

and 022 16. 

6.6.2 YnexDected Contam ination or Soil Cond itions 

In accordance with the SEP, the FEMP design change process will be used to effect design changes in 

cases where conditions and design changes do not differ significantly from the approved IRDP. If 

conditions are significantly different than the approved IRDP design, one of the following options will 

be exercised: 

e Revise the IRDP design within SEP guidelines, submit a letter to regulatory agencies 
describing the design revision, and proceed with excavation 

e Stop work at the boundary of the problem condition, and address the continued 
excavation in a subsequent IRDP 

e Discuss optional approaches with the regulatory agencies to determine if the area must 
be addressed as an exception to SEP guidelines. 

Table 6-1 addresses the specific situations relative to discovery of unknown underground utilities and 

unexpected above WAC material. 

6.6.3 Unexpected Discoverv of Cu ltural or Histor ic Resources 

If cultural resources are discovered, the contingency plan described in Appendix F of the SEP and 

procedure EP-0003 will be implemented. The construction personnel will be trained to the plan and 

must recognize a potential cultural resource when encountered. Personnel will ensure safe handling of 

the resources by isolating the affected area until an on-call specialty contractor can perform any 

necessary data recovery. The specialty contractor is required to be on site within 4 hours. DOE will 

consult with the appropriate parties (e.g., OHPO, pursuant to 36 CFR Part 800) to determine a course 

of action that will avoid and minimize any adverse impacts to the extent practical. If human remains, 

associated funerary objects, unassociated funerary objects, sacred objects, or objects of cultural 

patrimony are discovered, the appropriate Native American tribe(s) will be consulted. During the 
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consultation, DOE will cease activity in the immediate area and make a reasonable attempt to secure 

the remains and/or objects. Contractor work stoppages in the immediate area could last a minimum of 

30 days. 

6.7 DATA AND RECOR DS MANA GEMENT 

Management of data and records for Area 3A/4A remediation will be in general accord with the 

strategy and protocols as described in Section 3.6 of the SEP and the quality assurance protocols for 

data management activities described in Appendix E of the SEP. The primary documents that will be 

generated during Area 3A/4A remediation, and the files in which they will be maintained, are 

identified in Table 6-2. 

6.8 OAIOC AND REGULATORY AUDU 

Area 3A/4A project activities will be assessed to verify compliance to program requirements specified 

in this Implementation Plan. The assessment will include audits, surveillances and inspections 

commensurate to the scope and level of verification needed for the field tasks, contract execution, and 

programmatic implementation of driver documents. Quality assurance programmatic drivers are the 

DOE-approved FEMP QA Plan (RM-0012), the EPA-approved SCQ, and Appendix E of the SEP 

Quality Assurance Project Plan (QAPP). 

The applicable quality requirements will be specified in all project-planning documents. These 

documents include Data Quality Objectives (DQOs) and PSPs that serve as planning and field 

instructions for environmental real-time and physical sampling activities. Additionally, the engineering 

design packages will include the necessary QC to assure conformance to design specifications. Part 9 

of the contract documents describes appropriate QA requirements. A Construction Quality Assurance 

Plan will be submitted by the construction contractor and approved by the FEMP prior to initiating 

work. Other documents that require QA review and concurrence are procedures, purchase 

requisitions, and PEPS. 

The SDFP QA lead will coordinate project QA/QC oversight through audits, surveillances, inspections, 

vendor surveys, and other internal assessments needed to verify quality issues associated with the IRDP 

activities. External assessments from the FEMP will also be coordinated with the SDFP QA lead. The 

contractor will be responsible for documenting field inspections, nonconformance identification, and 

corrective actions in a timely and controlled manner. 
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The DOE-FEMP, EPA, and OEPA have access to IRDP field activities, planning documents, and 

databases as necessary to assess and verify IRDP implementation. The OEPA has FEMP oversight 

responsibility for NPDES, RCRA, dust and noise control, ground water monitoring, air and water 

pathways, and related split-sampling programs. 

All FEMP procurement requisitions are reviewed and signed by the SDFP QA representative. The 

Area 3A/4A QA representative will identify miiterial receipt requirements and the frequency of vendor 

source inspections, as necessary. Nonconforming items will be tagged and stored as unacceptable until 

corrective measures are determined. 

6.9 .INT EGRATION OF AREA 3A/4A PR OJECT WITH OTHER FEMP ACTIVITIES 

Area 3A/4A remediation activities are planned and conducted in cooperation with other FEMP 

remediation projects and activities to ensure effective and efficient attainment of project-specific and 

sitewide remediation objectives. The integration with FEMP support groups is established through 

functional support representatives that are integral members of the Area 3A/4A Project team 

(e .g., environmental compliance, natural and cultural resource management, sampling and analysis, 

QA, construction management). As noted in Section 6.1, the APM and CM (during construction) are 

responsible for ensuring that coordination is established and maintained with other projects and support 

groups, and the Project and Construction Engineers are responsible for implementing this coordination 

on a day-to-day basis. Key interfaces with organizations not directly represented on the Area 3A/4A 

Project Team include the following: 

e Sitewide Planning and Scheduling 

Integrating the Area 3A/4A plan and schedule with the FEMP master schedule 

OSDF Project 

- ’ Planning and scheduling activities to ensure timely placement of Area 3A/4A 
impacted material into the OSDF in accordance with the Impacted Materials 
Placement Plan and other pertinent requirements 

0 Demolition Projects 

- Coordinating above-grade demolition of Area 3A/4A components with at- and 
below-grade remediation of these facilities by SDFP under this IP 
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0 Aquifer Restoration and Wastewater Projects 

Treatment of storm water and perched water collected and managed from the 
excavation through Phase I or Phase I1 of the AWWT system 

Assessing potential adverse effects on the GMA from deep excavations, if 
appropriate, and designing and implementing measures to ensure protectiveness 

0 Site Utilities 

Coordinating installation of electrical power supply and communications lines 
to Area 3A/4A Support Area and Radiological Control Point Facility 

Coordinating as necessary to remove, replace, or relocate other utilities 

0 WAO 

WAO, an FEMP organization independent of both the soil- and 
debris-generating projects and the receiving OSDF project, has programmatic 
responsibility for the OSDF WAC attainment compliance assurance program 
presented in the WAC Attainment Plan (DOE 19980. WAO representatives 
will provide oversight of field activities from the origin of excavated impacted 
material to OSDF receipt. 

0 FEMP Real Estate Office 

Coordinating to obtain cooperation of Cincinnati Gas and Electric on matters 
potentially affecting their utility facilities or areas within easements for these 
facilities 

Coordinating to secure agreement for off-property remedial activities, if 
necessary (e.g . , off-property impacted area sampling and excavation). 

6.10 SCHEDULE 

In accordance with the ACA, this Implementation Plan identifies Area 3A/4A project-specific 

milestones for remedial actions and certification activities (Table 6-3). These milestones are subject to 

enforceable deadlines by EPA. 

Remediation of Area 3A is planned to begin in 2001 and be completed in 2003. The remediation of 

Area 4A is scheduled to extend from 2002 through 2004. The proposed schedule is based on current 

funding assumptions and the overall site remediation schedule. 
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CONTINGENCY PLANS FOR RECOGNIZED BUT UNEXPECTED CONDITIONS 

Condition Contingency Plan 

Discovery of unexpected 
underground utilities 

Discovery of above-WAC 
material outside of areas 
designated for excavation in the 
IRDP 

Stop work in the area. Coordinate with Site Utilities and, if appropriate, non-DOE utility 
owner to determine utility location information, jurisdiction, operational status, necessary 
safe shutdown requirements (e.g., electrical de-energizing, gas pipeline capping and 
purging), and remediation options. Revise the design within SEP guidelines and protocols 
described in this IP for known utilities. Submit a letter to regulatory agencies describing 
the design revision, and proceed with excavation. 

Prepare options for remediation. If the design would conform to SEP guidelines. submit 
letter describing investigation plans, design changes, and schedule implications to the 
regulatory agencies, complete design, and proceed. Otherwise, discuss optional 
approaches with the regulatory agencies to determine if the area must be addressed as an 
exception to guidelines. 
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TABLE 6-2 
AREA 3A/4A PRIMARY RECORDS AND ASSOCIATED FILES 

~~ 

Document File 

Construction drawings and associated field logs 

Miscellaneous Field Logs 

IIMS GIS Component 
Engineering/Construction Document Control 

Engineering/Construction Document Control 

Manifest-type Documents IIMS SWIFTS Component 
Engineering/Construction Document Control 

Containerized Impacted Material Documents 

Analytical Data and Associated Field Logs 

IIMS SWIFTS Component 
Site Operating Record 

IIMS SED Component 
Engineering/Construction Document Control 

IIMS - Integrated Information Management System 
GIS - Geographic Information System 
SWIFTS - Sitewide Information Forecasting and Tracking System 
SED - Sitewide Environmental Database 
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TABLE 6-3 3 6 5 9  
AREA 3A/4A REMEDIAL ACTION AND CERTIFICATION SCHEDULE 

Submit 
Certification 

Report to 
Regulators 

Complete Award Begin Complete Submit CDL RA Phase1 
Contract Issue RFp CFC Package Contract Construction Construction to Regulators 

e 
Area 3A 4- 1-00 11-1-00 12-1-00 6-1-01 12-31-02 12-31-03 12-31-04 
Area 4A 4- 1-00 11-1-00 12- 1-00 4- 1 -02 12-31-03 12-31-04 12-3 1-05 
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DESIGN CRITERIA PACKAGE 

OF THE FORMER PLANT AREA 
FOR THE AT- AND BELOW-GRADE REMEDIATION 

1.0 Scope 

The purpose of this Design Criteria Package (DCP) is to assemble the specific criteria and 
assumptions for the at- and below-grade remediation of the Former Plant Area of the Fernald 
Environmental Management Project (FEW). The Former Plant Area is comprised of the 
Former Production Area (Areas 3A, 3B, 4A, and 4B) and the Administration Area (part of 
Area 5 north of the main parking lot). Comprehensive development of design criteria relating 
specifically to the project requirements is conducive to orderly and accurate development of 
preliminary and definitive designs. 

The remediation objective for the Former Plant Area is 'to excavate and remove impacted soil, 
perched groundwater, at- and below-grade man-made structures (such as pavements, building 
foundations, basements, debris, and underground utilities, with the possible exception of pile 
foundations driven below contaminated depths), residual above-grade man-made structures (such 
as utility poles, fire hydrants, equipment foundations, and bollards), and soil-like containerized 
materials remaining after Operable Unit (OU) 3 demolition activities. Impacted material will be 
transported for placement in the On-Site Disposal Facility (OSDF), temporarily staged prior to 
bulk shipment off site, or containerized for on-site or off-site treatment, depending on attainment 
of OSDF waste acceptance criteria (WAC). Remediation will be sequenced and integrated with 
other projects near the subject remediation area. Project documents to be prepared subsequent to 

' this DCP will be written with the goal of achieving this remediation objective. 

Also included in the scope of this DCP is the design of support facilities such as personnel and 
equipment decontamination areas, construction support areas, packaging, material stockpiles, 
surface water management, erosion and sediment control facilities, and all other facilities 
(including utilities) necessary to excavate and handle impacted material with the intent of 
mitigating effects to human health and the environment. 

2.0 Comprehensive Design Requirements 

The overall remediation objective for the Former Plant Area is to excavate, remove, and dispose 
all impacted material. Based upon the constituents of concern (COCs), the levels of 
contamination, and the ability to meet the OSDF WAC, impacted materials will be handled for 
placement at OSDF, temporarily staged before placement at OSDF, shipped to an appropriate 
off-site disposal facility, or containerized for on-site or off-site treatment. Impacted material 
includes soil, man-made structures, and other material with contaminant concentrations above 
the final remediation levels (FRLs). This presents the comprehensive design requirements 
necessary to achieve technical, health and safety, and environmental objectives. Project specific 
requirements are presented in Section 5.0 of this DCP. 0 
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The ArchitectEngineer (AE) subcontractor will prepare technical Title I and Title II design 
documents for the remediation of the Former Plant Area. These documents will include 
construction drawings, specifications, and other documents that clearly describe the requirements 
and gener.11 procedures of the proposed remediation. Fluor Fernald will provide the M E  with all 
available reports and plans that summarize previous investigations of the area (e.g., 
environmental analyses and geotechnical data). The construction contractor will use these 
design docilments to implement the excavation activities after U. S. Depmment of Energy 
(DOE), U. S. Environmental Protection Agency (EPA), and Ohio Environmental Protection 
Agency (OEPA) approval. 

The design will address the following technical requirements: * 

r 

Excavation Criteria and Objectives - Excavation criteria and objectives to remediate 
impacted materials will be developed and presented in the design documents. The criteria in 
the design documents will be performance-oriented. The construction contractor will 
develop specific excavation methodologies. The design drawings must clearly show the 
estimated limit of excavation based on analytical and geotechnical data, environmental and 
stratigraphic modeling, and other appropriate information. 
Excavation Requirements - Impacted material and at- and below-grade structures will be 
excavated as efficiently as possible. As stated above, the design drawings will clearly show 
the estimated limit of excavation. Further, perched groundwater zones encountered during 
excavation will be excavated with the contaminated soil. The design documents will present 
a general methodology to excavate impacted material, as well as procedures to minimize 
potential impacts to the underlying Great Miami Aquifer (GMA) during excavation. 
Flexibility - The design effort will prepare documents that can adjust to the actual field 
conditions encountered during remediation (i.e. contingency will be built into the design). 
Further, the design will be developed as a phased excavation approach with contingency 
noted to ensure that cost-saving measures, enhanced excavation techniques, and identified 
problems are incorporated. 
Consistent with Final Land Use - The primary focus of the restoration activities will be to 
establish a system of wetland and open water habitats with supporting woodlands and 
grasslands to support a diverse natural system. The design plans will be developed 
accordingly. 
Contingency Plans - Contingency plans for encountering unexpected material will be 
developed during design activities. Also, contingency plans will be developed for adverse 
weather conditions, seasonal shutdowns, as well as due regard for existing andor ongoing 
remedial operations. 

2.2 Safetv and Health Reauirements 

The design will incorporate engineered safety controldmeasures specific to the work scope to 
promote the safe execution of the project. 0 - 
Radiologically contaminated soil and other material can become airborne during excavation and 
material transportation in contaminated areas. Dust suppression methods that implement the best 
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available technology (BAT) will be used to control airborne emissions in accordance with FEMP 
procedure RM-0047,' Fugitive Dust Control Requirements. Monitoring for airborne radioactive 
particles will be performed by Fluor Fernald during excavation activities. 

- 

Title 10 Code of Federd Regulations ((3%) 835.1002 requires that airborne particles be 
controlled and inhalation of such material by workers be kept to levels as low as reasonably 
achievable (ALARA). Therefore, activities that increase worker exposure, such as eating, 
drinking, and smoking, will not be permitted in any radiologically controlled work area. 
Requirements for respirators will be determined on a task-specific basis, considering the 
environmental conditions. 

All applicable worker safety and health requirements will apply to this project. This includes the 
requirement that all site, workers must have Hazardous Waste Operations and Emergency 
Response training in accordance with 29 CFR' 1910.120. Exposure rate goals for radiological 
workers are identified in Section 5.0 of this DCP. 

2.3 Environmental Reauirements 

Remediation of the Former Plant Area is part of the FEMP sitewide environmental remediation. 
Therefore, the remedial design will address protection of the environment during construction 
and improvement of the environment at the completion of remedial activities. 

Environmental considerations include using existing data to develop a computer model of the 
estimated limit of excavation; evaluating and analyzing the site geology, perched groundwater, 
and surface water flow characteristics; and incorporating regulatory requirements into the design. 

0 
Collection and transfer of perched groundwater and subsequent treatment of that water at the 
Advanced Waste Water Treatment (AWWT) facility will be addressed during design. Similar 
technical approaches to stormwater run-odrunoff and erosion and sediment control will be 
addressed in the design. 

2.4 Utilitv Reauirements 

Consideration will be given to the utilities required to support the FEMP remedial actions. The 
design documents will address utility relocation andor decommissioning. Energy source utilities 
entering or exiting the demolition area will be identified during design. Utility services required 
during remediation activities will be included in the design. Precautions and reporting 
requirements for potentially unidentified utilities will be included in the design documents. 

3.0 A R A B  and TBCs 

The remediation design of the Former Plant Area will conform to the Comprehensive . 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 5 121(d)(2), 
which requires that remedial actions protect human health and the environment while complying 
with applicable or relevant and appropriate requirements (ARARs). To be considered (TBC) 
criteria will also be evaluated as part of the design activities. This includes nonpromulgated 
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criteria, advisories, and guidance issued by federal and state governments that may or may not be 
legally binding. 

Pertinent ARARs and TBCs for the sitewide soil remediation effort are included in the Sitewide 
Excavation Plan (SEP). These ARARs and TBCs for at- and below-grade remediation of the 
Former Plant Area have been reissued and are appended to this document (Tables A-1 and A-2 
in Appendix A). 

4.0 Regulations, Codes, Standards, Orders, Manuals, and Guides 

This document contains references to the general regulations, codes, standards, orders, manuals, 
and guides that apply to Title I and Title II design work. Requirements listed in the latest edition 
of each of the following documents will apply, unless otherwise noted. 

American Society of Civil Engineers (ASCE) 

ASCE77 Design and Construction of Urban Stormwater Management Systems 

Code of  Federal Reaulations (CFR) 

10CFR835 
1oCFR 1022 

29CFR 1910 
29 CFR 1926 
40 CFR 122 

40CFR 125 
40CFR192 

40CFR240 
40CFR256 

0 40CFR260 
0 40CFR261 
0 40CFR262 
0 40CFR263 

0 Occupational Radiation Protection 
Compliance with FloodplaindWetlands Environmental Review 
Requirements 
Occupational Safety and Health Standards 
Safety and Health Regulations for Construction 
EPA Administered Permit Program: The National Pollutant Discharge 
Elimination System (NPDES) 
Criteria and Standards for the NPDES 
Health and Environmental Protection Standards for Uranium and Thorium 
Mill Tailings 
Guidelines for the Thermal Processing of Solid Wastes 
Guidelines for Development and Implementation of State Solid Waste 
Management Plans 
Hazardous Waste Management System: General 
Identification and Listing of Hazardous Wastes 
Standards Applicable to Generators of Hazardous Wastes 
Standards Applicable to Transporters of Hazardous Wastes 

Code of Federal Rendations (CFR) (continued) 

40CFR264 

40CFR265 

Standards for Owners and Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities 
Interim Status Standards for Owners and Operators of Hazardous Waste 
Treatment, Storage, and Disposal Facilities 0 
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e 
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ED- 12-2007 
ED- 12-300 1 
ED- 12-3002 
ED- 12-4004 
ED- 12-4005 
ED- 12-4006 
ED- 12-4007 
FD- 1000 
NS-0003 
RM-0012 
RM-0039 -. 
RM-0047 

ALARA Review 
Engineering Design Initiation 
Collection, Verification, and Use of Engineering Data 
Design Package 
Calculation Preparation and Review Process 
Specifications Preparation and Issue 
Drawing Preparation and Issue 
Sitewide CERCLA Quality Assurance Project Plan (SCQ) 
Safety Assessment Hazard Screening and Classification 
Quality Assurance Program 

-Storm Water Pollution Prevention Plan 
Fugitive Dust Control Requirements 

National Oceanic and Atmosuheric Administration (NOAA) 

NOAA/TP40 Rainfall Frequency Atlas of the United States for Durations from 30 
Minutes to 24 Hours and Return Periods from One to 100 Years 

Ohio Administrative Code tOAC) 

OAC4101 Ohio Basic Building Code and Related Codes 

Ohio Deuartment of Natural Resources (ODNR) 

ODNR Rainwater and Land Development, Ohio's Standards for Stormwater 
Management Land Development and Urban Stream Protection, Second 
Edition, 1996 

Ohio Deuartment of TransDortation tODOT) 

ODOT Construction and Material Specifications 

Ohio Environmental Protection Agency (OEPA) 

OEPA Stormwater Pollution Prevention Plan Checklist 

Soil Conservation Service (SCS). U. S. Deuartment of Agriculture 

TR55 Urban Hydrology for Small Watersheds 

U. S. Deuartment of Energy (DOE) 

DOE 5480.19 Conduct of Operations 
DOE 5480.23 Nuclear Safety Analysis Reports 
DOE-STD- 102 1 Natural Phenomena Hazards Performance Categorization Guidelines for 

Structures, Systems, and Components 



FEMP-DCP 
. .1 20201-DC-OOO1, Rev. 3 

March 2001 

U.S. Geologic Survev CUSGS) 

1983NAD Ohio State Plane Coordinate System South, Zone 3402 

The following are the primary reference documents that apply to the design of the at- and below- 
grade remediation of the Former Plant Area. Copies of these documents will be readily available 
to design personnel. I 

Sitewide Excavation Plan, 2500-WP .0028, Revision 0, July 1998 
National Pollutant Discharge Elimination System Permit, Ohio EPA Permit Number 
11000004*ED, September 27,1995 
Functional Requirements Document for the Former Plant Area, 20300-PL-0003, Revision 0, 
December 1998 
Advanced Conceptual Design, 20201-PL-0002, Revision 0,24 May 1999 

The following are the secondary reference documents that apply to the design of the at- or 
below-grade remediation of the Former Plant Area. Copies of these documents will be readily 
available to design personnel. 

Geotechnical Sampling and Testing Plan of the Former Plant Area, Revision 0, April 1997 
Geotechnical Engineering Report for Project Order 177, A-E Support Services for 
Geotechnical Investigation of the Former Plant Area, 20800-RP-0001, Revision C, March 
1998 
Impacted Materials Placement Plan On-Site Disposal Facility, 20 100-PL-007, Revision 0, 
January 1998 
Waste Acceptance Criteria Attainment Plan for the On-Site Disposal Facility, 201 OO-PL- 
0014, Revision 0, June 1998 
Natural Resource Impact Assessment and Natural Resource Restoration Plan, 20300-W- 
0002, Revision D, 212E-PL-0003, Revision E, July 1998 
Strategic Utilities Plan Summary, Final, 1996 
1997 Integrated Site Environmental Report, 5 1350-RP-OOO1, June 1998 

The following are tertiary reference documents that apply to the design of the at- and below- 
grade remediation of the Former Plant Area. Copies of these documents will be available to the 
design personnel. 

a 

0 

a 
a 

e 
a 

a 

a 
a 

a 

OU3 Remedial Investigation and Feasibility Study Report (4 volumes), February 1996 
OU3 Record of Decision for Final Remedial Actions, August 1996 
OU5 Remedial Investigation Report (18 volumes), March 1995 
OU5 Feasibility Study Report (3 volumes), June 1995 
OU5 Record of Decision for Final Remedial Actions, January 1996 
Utility Design Reconstitution (Parsons PO 141) 
W R A P  Remediation System Design, 10100 (Parsons PO 145) 
Rerouted North Entrance Road, 20120 (Parsons PO 149158) 
Site Preparation and Underground Utilities, 403 10 (Parsons PO 146) 
Southern Waste Units, 20400 (Parsons PO 165) 
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0 Paddys Run Trestle Upgrade, 10200 (Parsons PO 167, includes all OU1 Railroad Upgrades 
and Additions) 
Closeout Package Report for Area 3 Remedial Design Services, 208 10-RP-0003, Revision 0, 
November 1997 (Parsons PO 180) 
On-Site Disposal Facility Design, 20100 
Borrow Source Evaluation for Fill of the Deep Area 3 Excavations Located Near the On-Site 
Disposal Facility, 208 10-RP-000 1, August 1997 

5.0 Project Specific Requirements 

This section addresses the primary and general deliverable requirements for Title I and Title 11 
design as applied in Fluor Fernald engineering procedures. This DCP will be used to govern 
both Title I and Title 11 design efforts for the at- and below-grade remediation of the Former 
Plant Area. 

Title I design generally includes, but is not limited to the following: 

0 

0 

Definition of project design criteria to meet project specific ARARsmBCs and establishment 
of quality levels for systems, structures, and components 
Expansion of conceptual design drawings in greater detail or development of new drawings 
based on new design concepts (including locating and sizing structures, systems, and 
components) 
Development of an outline of the technical specifications 

environmental protection requirements 
Development of preliminary cost estimates 

0 

0 Development of conceptual-level technical approaches to address health, safety, and 

0 

0 

Title 11 design typically advances the preliminary design developed in Title I engineering and 
planning to a level suitable for construction. Title 11 design generally includes the following: 

0 

0 Development of bidding documents 
0 Finalization of cost estimates 
0 

0 

Preparation of final working drawings, specifications and implementation plans 

Project coordination of all parties involved with the project 
Development of refined construction and procurement schedules 

The Title I and Title 11 design documents will present information necessary to perform 
remediation activities. These documents will present the remediation plan and excavation 
sequencing, while allowing flexibility to make adjustments in the field based on actual 
conditions encountered. The documents will represent a practical approach based on lessons 
learned from other projects underway on site. 

0 
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The documents will present specific functional requirements in the following areas: 

Excavation Requirements 
Sequencing Within and Between Remediation Areas 3A, 3B, 4A, 4B, and 5 
Impacted Material Management 
Surface Water Management 
Perched Water Management 
Equipment and Personnel Decontamination 
Environmental Monitoring arid Sampling 
Certification 
Predesign Sampling Requirements to Support Design 
Sampling Requirements for Containerized Soil-Like Materials 
Transportation 

' Interim Restoration 

5.1 Excavation Reauirements 

Excavation will be performed to remove impacted material in the Former Plant Area. 
Excavation strategies have been set forth in the SEP. The slope limits for excavation will be no 
steeper than those recommended by Parsons in the Geotechnical Engineering Report for Project 
Order 177, A-E Support Services for Geotechnical Investigation of the Former Plant Area 
(20800-Rp-0001). The maximum 2 H  1V slope limit that will allow safe access for certification 
equipment will only govern slope desigdimplementation when required for final certification or 
scanning for removal of above-WAC material. The design documents will .be developed based 
on a 3-D computer model of the extent of excavation. The 3-D computer model included in the 
Advanced Conceptual Design (20201-PL-0002) will be modified and updated during Title I 
design to support the design effort. Two FRLs for total uranium - 20 mg/kg within high- 
leachability areas (see Figure 5-1) and 82 mgkg outside high-leachability areas will be used to 
develop the 3-D computer model for extent of excavation in accordance with the SEP. An 
additional ALARA goal of 50 mgkg for total uranium will be reached if soil with uranium 
concentrations of 50 mgkg or greater is within one lift thickness (3 I foot) of an area of soil 
exceeding the 82 m a g  uranium FRL. The following types of impacted material will be 
addressed in the design: 

0 

Soil with contaminant concentration levels above OSDF WAC (WAC soil contaminants are 
listed in the SEP) 
Soil with area-specific constituents of concern (ASCOCs) above the FRL 
Soil with the potential to exhibit Resource Conservation and Recovery Act (RCRA) toxicity 
characteristics (as identified in the SEP) 
At- or below-grade man-made structures, debris, and utilities (with the possible exception of 
pile foundations driven below contaminated depths) 
Above-grade man-made structures remaining after OU3 demolition activities 
Fill material 
Contaminated and non-contaminated perched groundwater 
Encountered special materials (as defined in the SEP) 

. .  
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SCALE ----- HIGH-LEACHABILITY BOUNDARY -9 
500  250 0 500 FEET 

FIGURE 5-1. ' H I G H - L E A C H A B I L I T Y  AREAS WITHIN AREAS 3 A / 4 A  
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The design must identify locations and depths where elevated levels of contamination are known 
to exist. This will be done using the 3-D computer model to provide the preliminary extent of 
excavation based on total uranium concentrations. The top 2 feet of gravel and soil will be 
removed during the remediation of any area witbin the Former Plant Area. When excavating for 
borrow material, the bottom of the excavation will be at least 5 feet above the unsaturated sand 
and gravel deposits of the GMA. Also, the excavation must maximize OSDF Category 1 
material, as defined in the OSDF Impacted Materials Placement Plan. 

5.2 Seauencing Within and Between Remediation Areas 

The Sitewide Sequencing Plan is summarized for areas within the Former Plant Area, as follows: 
Area 3A, Area 4A, Area 3B, Area 4B, and portions of Area 5 (area located north of the main 
parking lot.) Figure 5-2 shows the general sequencing plan. 

Utilities must be sequenced into remediation areas to provide utility requirements for the 
contractor. The Utilities Integration Group will provide much of the required coordination, but it 
does not necessarily cover all of this project’s specific needs. Specific utility systems that must 
be considered in this project include electric power, telecommunications, alarms, potable water, 
firewater, sanitary sewers, and storm sewers. 

The 20A electrical substation east of the Plant 1 pad is the designated tie in location for electrical 
power. The office facilities required by the contractor, as well as the related pump stations, 
require electrical service. These are located on the periphery or within each remediation area. 

5.3 Imuacted Material Manapement 

Impacted material excavated from the Former Plant Area will consist of radiologically 
contaminated soil and debris, RCRA waste, and other material. Excavated material that meets 
the on-site radiological, physical, and chemical WAC will be placed in the OSDF in accordance 
with the Impacted Materials Placement Plan. Material that fails to meet the physical WAC may 
be size reduced to allow placement in the OSDF. Material that cannot be size reduced to meet 
the on-site physical WAC will be transferred to temporary staging areas and then shipped off site 
to a permitted and licensed disposal facility. Temporary staging areas will be designated by 
Fluor Fernald. 

Impacted materials exceeding the chemical WAC may be treated, according to the nature of the 
contaminant, material type, and regulatory requirements. Material that does not meet the 
chemical WAC will generally be transferred to temporary staging areas before off-site shipment 
unless it can be treated to meet the WAC. During design, the cost-effectiveness of treating the 
materials to meet the on-site chemical WAC versus off-site disposal will be evaluated. 

Soil containing radiological constituents (e.g., uranium, technetium-99, etc.) above the WAC 
limit will be excavated and staged for off-site disposal. If soil in a RCRA area exhibits the 
toxicity characteristics and overlaps with an area delineated as exceeding the radiological WAC, 
the material will be staged separately to await a deiision by Fluor Fernald Waste Programs 
Management (WPM) on treatment and final off-site disposal options. 

10 
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The amount of Category 1 material needed to place other OSDF material categories is limited 
(e.g. concrete). Therefore, the design will maximize the amount of Category 1 (i.e., soil and soil- 
like material) being dispositioned to the OSDF, while attaining FRLs in a cost-effective manner. 

5.4 Surface Water Management 

A Surface Water Management Plan will be developed to address both stormwater and erosion 
and sediment control. The stormwater management component will address water storage within 
the project site from the 10-year, 24-hour storm event. Sitewide pump and retention capacities 
will be designed so that the following criteria are met. 

Draining and pumping water out of the excavation area to the retention basins will occur 
within 72 hours (3 days) after the event. 
The existing stormwater retention basin (SWRB), or any newly constructed retention basins, 
will not be redesigned. 

Erosion and sediment control requirements will address construction, remediation, and long-term 
conditions. The surface water management system for each remedial area will be designed to 
meet the following requirements: 

0 Surface water runoff from disturbed and noncertified areas will be collected and managed. 
Surface water run-on will be diverted away from deep excavations. 
Surface water runoff not requiring AWWT Phase II wastewater treatment will be routed to 
the existing SWRB via the existing storm sewer system within the Former Plant Area. 
Surface water runoff requiring AWWT Phase II wastewater treatment will be pumped into 
portable tanks and transported to treatment by the Construction Manager. 
Surface water from disturbed areas will be sent through a sediment basin to'remove gross 
suspended solids prior to being released into the storm sewer system. 
Upon completion of remedial activities and certification of the remediated area, drainage of 
surface water from the certification buffer area will be collected and pumped outside of the 
remediated area. The capacity of ditches and culverts along the drainage route will be 
verified to ensure they can handle the additional flows without flooding adjacent areas and 
nearby roadways. 
Any new holding tanks will be nonmetallic and contain lifting lugs to ease transport. 
Any required secondary containment must be easily assembled and disassembled for reuse. 

During design the following items will be evaluated: 

preventing or minimizing uncontaminated surface water run-on to disturbed areas; and 
removal of gross suspended solids 

0 The stormwater and sediment control structures will be evaluated, selected, designed, and 
coordinated, as appropriate, to be consistent with the objectives set forth in Storm Water 
Pollution Prevention Plan (RM-0039), Rainwater and Land Development, Ohio's Standard for 
Stormwater Management Land Development and Urban Stream Protection, and sound 

' 
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engineering judgment. The standards set forth in ODNR will not be incorporated into the design 
of this project in areas where runoff from disturbed surfaces are either discharged into the 
existing storm sewer system for subsequent AWWT Phase I treatment or collected for AWWT 
Phase 11 treatment. The existing stormwater system will be used as much as possible; it will not 
be upgraded since it will be removed during the course of this project. Use of hay bales is not 
standard engineering practice at the site, and silt fences and/or riprap check dams will be utilized 

, as the primary erosion control devices. 

Stqrmwater calculations will be based on TR-55 or other commonly accepted stormwater design 
practices, where applicable. The usage of any other stormwater design practice must be 
documented in the design calculations. 

._ 
5.5 Perched Water ManaPement -._ 

- -  

The evaluation and analysis of geology and groundwater flow characteristics will be 
incorporated into the design process. This information will be used to develop design and 
construction procedures and methods to minimize potential contamination of the GMA and 
remediated areas during remediation and construction. The design of perched groundwater 
extractionhemoval will address slope stability and dewatering requirements of open excavations, 
particularly for excavations penetrating significant zones of coarse-grained materials. 

The need for pretreatment of remediation-generated wastewater, before discharging water to the 
appropriate main treatment loop of the AWWT (i.e., Phase I and Phase 11), will be evaluated 
during design using the AWWT wastewater acceptance guidelines; these guidelines are based 
on NPDES permit requirements and coordinated with the AWWT facility. 

The AWWT capacity for water treatment is 600 gallons per minute (gpm) for Phase I and 300 
gpm for Phase II. Surface water collected in remediation areas will be treated via the AWWT 
Phase I System. Excavation surface water collkcted with perched groundwater that contains 
volatile organic compounds will be pumped into portable tanks and transported to the AWWT to 
be treated via the Phase I1 treatment system. 

The estimated volume of surface water requiring AWWT Phase 11 treatment will be included 
with the estimated volume of perched groundwater. 

5.6 Equipment and Personnel Monitoring Decontamination 

Radiological control point facilities will be constructed at the ingresdegress points in the 
designated support areas. Temporary decontamination facilities and/or radiological control point 
facilities from previous remediation work will be considered for use, when practical. Treated or 
uncontaminated groundwater will be used for dust control. Before releasing equipment or 
support materials from a radiological area to an off-site area, radiological control personnel will 
perform an unrestricted release survey. Decontamination will be performed, as necessary, to 
support the release of equipment and/or support materials off site. 

Exposure levels for personnel performing remedial work associated with at- and below-grade 

- 

0 
structures in the Former Plant Area are expected to be well below 10 CFR 835 exposure limits. 
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The ALARA process described in engineering procedure ED-12-2007, ALARA Review, will be 
implemented in a manner consistent with 10 &R 835 requirements to ensure that personnel 
exposures are controlled at levels that are reasonably achievable. The goal for total effective 
dose equivalent is not to exceed 200 mrem/yr/person. 

External exposure rates are expected to be well below 0.5 mrem/hr and will be routinely 
monitored throughout the performance of work on the project. Airborne radioactive material 
levels contributing to personnel internal exposures are not expected to exceed 4 derived air 
concentrations (DAC)-hrs/week/person. BAT will be used to minimize fugitive dust emissions 
and control airborne radioactive materials such that only administrative controls are necessary to 
maintain personnel internal exposures at levels consistent with ALARA. Occupational air 
sampling will be performed routinely throughout the project to evaluate airborne radioactive 
particles. The collected radiological data will be assessed to establish performance indicators 
that evduate the ;;mediation project against established goals. 

A radiation protection program will be in place to manage and control exposure to operations 
involving radioactive materials. Surface contamination and airborne radioactivity levels will be 
monitored as the project progresses to ensure that occupational radiation hazards are minimized. 
Based on the nature of the work and the hazard present, the prescribed personal protective 
equipment (PPE) and controls will be correct and appropriate for the work being performed. 
Based on evaluation of the radiological survey data obtained during remedial activities, 
engineering and administrative controls will be adjusted as necessary. 

5.7 Environmental Monitoring and Samding 
0 

Environmental monitoring and sampling is not included in the scope of this document. 
However, sequencing of construction to include environmental monitoring and sampling will be 
incorporated into the detailed designs. This includes excavation control characterization, 
environmental radiological monitoring, and certification sampling that will be performed by 
Fluor Fernald. Fluor Fernald will provide oversight for the incorporation of environmental 
monitoring and sampling into the detailed design and the implementation of associated 
procedures. The two principal components of environmental monitoring and sampling (real time 
scanning and safety and health monitoring) are discussed in the SEP. 

5.8 Certification 

Between certified areas where deep remedial excavations have occurred and 
nonremediatednoncertified areas, transitional certification zones will be established that allow 
sufficient space for stable excavation slopes and run-on prevention systems. Transitional 
certification zones cannot be certified until the adjacent nonremediated areas are excavated. 
Because of this transitional requirement, the active remediation area within the Former Plant 
Area and its associated certification area will not cover exactly the same area. A certification 
area within the Former Plant Area will generally be smaller than and offset from its associated 
remediation area. 
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5.9 Predesim SamDling Reauirements to Suooort Design 

In each remediation area, the following predesign sampling and analytical efforts will be 
completed before the 90 percent submittal of the Title II design: 

Delineation of RCRA soil in areas designated as possessing the potential to contain RCRA 
constituents 
Radiological surveys, sampling, and analysis to establish surficial extent of above-WAC 
matei ials 
Footprint survey for identified hazardous waste management units (HWMUs). 
Subsurface investigation to identify extent of above-WAC material, FRL boundaries, below 
present grade pads, roads, and building foundations 

_ .  - ., 1 

Within each remediation area, all stockpiles will be characterized prior to remedial excavation. 

5.10 SamlinP Reauirements for Containerized Soil-Like Materials 

Sampling and analytical efforts for characterization of soil-like materials in portable waste 
containers stored within a given remedial area should be completed before the start of remedial 
excavation within that remedial area or the waste should be relocated to another remediation area 
facility to appropriately and safely store the waste. Soil-like waste materials stored in 
nonmovable containers should be characterized before the completion of Title I design. 0. - 
5.11 Transportation 

Traffic and transportation patterns and requirements will be developed during Title I and Title 11 
design and coordinated with other FEMP remediation and administrative activities. The 
remediation documents will illustrate routes andor provisions to transport impacted material to 
the OSDF and other on-site destinations during remediation (e.g., above-WAC drop-off point, 
SP-7), while minimizing the impact to other non-construction-related traffic in the area. 

Principal haul routes to SP7, OSDF, OMTA areas, and soil treatment areas will use existing road 
surfaces. The Impacted Material Haul Road, at the northern boundary of Area 3A, will be the 
controlled haul route to SP7, OSDF, and OMTA areas. Impacted material excavated for 
placement in the OSDF will be hauled to the OMTA southern entrance.point and follow the 
contaminated haul route to the active cell. Above grade debris from the remediation activities 
outside Area 3A will be hauled to the OMTA Bulk Debris and Container areas via Znd Street. 

Materials containerized within the excavation area will be placed at the Special Material Transfer 
Area (SMTA) and hauled directly from the Sh4TA. In order to haul directly from an established 
SMTA, the SMTA must be located on the perimeter of the excavation area with direct access to 
controlled roadways, and have proper administrative and engineering radiological controls. 

Traffic routing will be controlled to minimize haul routes through contaminated areas. Haul 
routes through contaminated areas will be controlled to prevent cross-contamination of certified 
clean areas. Traffic will be routed via paved roads, to the extent practical, to minimize dust 
generation and cross-contamination. 

15 
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Removal of roads will be sequenced to optimize their use during remediation. Existing roads 
will be used to support as many areas as possible to minimize new construction costs and reduce 
waste generation. 

5.12 Restoration 

Grading and backfilling will be minimized in postexcavated areas (except for safety and GMA 
protection concerns). In general and where practical, the interim restoration shouid integrate the 
project with the sitewide Natural Resource Restoration Plan. 

Borrow material used for backfill will be obtained from certified or precertified areas within the 

Borrow material used as backfill within high-leachability areas must be obtained from other 
certified or precertified high-leachability areas, or must otherwise be shown to meet the 20 
mgkg uranium FRL,. 

Due to the requirement to ensure protection of the GMA, excavations within the Former Plant 
Area that either breach the sand and gravel deposits of the GMA or remove the till covering from 
over the GMA sand and gravel deposits must be plugged with uncontaminated clay-like material 
as quickly as possible. The GMA sands and gravels will not be used for structural or general 
borrow material. Borrow material used as backfill within high-leachability areas must be 
obtained from other certified or precertified high-leachability areas, or must 'otherwise be shown 
to meet the 20 mgkg uranium FRL. 

Winterization will be necessary to ensure that an excavation area can be reentered in the spring 
in minimal time following winter shutdown. These activities include stabilization of all exposed 
surfaces within the project limits, maintenance of all drainage channels and erosion and sediment 
control devices, protection of liquid lines susceptible to freezing, and submittal of itemized 
winter maintenance plans. 

Since all topsoil and gravel within the Former Plant Area will be excavated and disposed during 
remedial activities, topsoil and gravel usage will not be included in any interim grading, 
backfilling, or vegetation plan or design. Restoration grading to be completed for this project 
will be considered interim grading, which may later be altered to a final restoration grade. 

6.0 Assumptions Inherent in the Project Scope 

This DCP does not address or govern: 

0 

0 

final restoration grading, backfilling, and vegetation requirements or designs; 
use of topsoil and associated certification process during final .restoration; and 
excavation of contamination in the'GMA sand and gravel layer. 
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TABLE A-1 

GROUPINGS OF A R A B  AND TBCs USED IN TABLE A-2 

Natural and Cultural Resources Threatened and Endangered Species Protection M-A3 

A3-A6 Archeological, Historic, and Cultural Resource 
Protection 

Air Pathway Noise Pollution Control A7 

Emissions . A7-Al9 

Surface Water Pathway FloodplaidWetlands Protection A20-A27 
Discharge to Surface Water A28-A31 

Ground water Pathway Groundwater Protection A32 

Wells - Construction A32 

Wells - Abandonment A33 

Soil Remediation Closure of Underground Storage Tanks A34 

Closure of Hazardous Waste Management Units A34-A38 

Radionuclide Concentrations A39-A42 

0 
Lead Concentration A43 

PCB Concentration A43 

Certification of Cleanup A44 

Impacted Material Management Definitions and General Facility Standards A45 -A5 8 

Management of Low-level Radioactive Material 

Management of Hazardous Remediation Waste 

Management of PCB-tainted Material A68 

A59 

A60-67 

Post-Closure Description of Post-closure Care 

Modifications to Post-closure Care Plan or Period A71 . 

Property Use Restrictions A72-A73 

Post-closure Notice/Survey Plat A73 

Deed Notation A74 

Page A1 of A74 
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INTRODUCTION 

1.1 Objective 

This Surface Water Management Plan (SWMP) describes the surface water management 
and erosion and sediment control practices to be followed for remediation of Areas 3A 
and 4A of the Former Production Area at the Fernald Environmental Management 
Project (E’EMP).  

The objective of this SWMP is to provide guidance to the Contractor in the use of 
engineered features designed to manage surface water and minimize erosion and off- 
site sedimentation. It is not the intent of this SWMP to prescribe the sequence of 
remediation activities, but rather to provide the Contractor with performance standards 
to be implemented during remediation. 

The information that accompanies this SWMP is intended to provide the Contractor 
with the initial and final site conditions that may be expected prior to and immediately 
after remediation. It is expected that the Contractor will provide the necessary detailed 
discussion and calculations using the accompanying information to support the specific 
SWMP that they will implement during remediation. 

1.2 Project Description 

Areas 3A and 4A are roughly the eastern half of the Former Production Area. 
Generally, the project areas are bounded by B Street to the west, 1st Street to the south, 
and the Former Production Area boundary fences to the east and north. Area 3A 
encompasses approximately 35 acres and Area 4A is approximately 18 acres. Refer to 
Figure 1-1 for the general site features of Areas 3A and 4A. As illustrated in Figure 1-1, 
Areas 3A and 4A are located inside the Former Production Area watershed. Presently, 
all surface water runoff from the project areas is passed to the storm water retention 
basin (SWRB) via storm sewers. Further, there has been recent construction of storm 
water control measures to intercept surface drainage from the north side of the 
Impacted Material Haul Road (i.e., the OMTA - Bulk Debris Staging Area) and convey 
it to the existing storm sewer system before it enters Area 3A. 

Work in each project area will consist of site preparation activities, including but not 
limited to, constructing the Tank Farm Settling Basin, installing excavation boundary 
structures, as required, and excavating initial aboveWAC and RCRA hazardous 
material areas. The initial excavation will provide detention necessary to minimize 
erosion and sediment transport outside the local area. Thereafter, the initial excavation 
areas will be remediated, as discussed in Sections 3.2 and 3.4 of this plan. a 
March 2001 
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a 
After the initial excavation areas have been remediated, excavation work in each project 
area will consist of removal of all impacted materials and excavation to design hepths 
shown on the Construction Drawings. After the excavation has reached the design 
grade and any supplemental excavation has been completed, the Contractor will be 
responsible for dewatering by pumping accumulated water within the excavation areas 
until certification activities are complete. Surface water management after the 
certification phase of the project areas is beyond the scope of this plan. 

. 

To aid the Contractor in preparing the specific S W ,  this SWMP addresses the 
existing surface flow conditions and anticipated final surface flow conditions that may 
be expected after remediation is complete. This SWMP also provides a benchmark for 
the Contractor to use in preparing the specific SWMP, insofar as the level of detail and 
calculations that shall be submitted for approval. 

1.3 Planscope 

This SWMP establishes the minimum surface water management, erosion 
minimization, and sediment control practices that the Contractor shall follow to 
minimize impacts to surrounding areas and the existing storm sewer system from 
excessive sediment loading from project work in Areas 3A and 4A. The scope of this 
SWMP includes a discussion of the engineering controls to be implemented during the 
remediation of the project areas, including the following: 

Surface water run-on from outside of the Area 3A and 4A project areas will be 
minimized and discharged through the existing storm sewer system of the Former 
Production Area. 
Surface water runoff from the Area 3A and 4A project areas will be discharged to 
the existing storm sewer system via the Tank Farm Settling Basin. 
Perched groundwater that seeps into excavations within the Area 3A and 4A project 
areas will be collected and conveyed to the existing storm sewer system via the Tank 
Farm Settling Basin. 
Perched groundwater that contains volatile organic compounds (VOCs) that seeps 
into excavations will be contained, collected, and transferred to portable tanks for 
transport to treatment by the Construction Manager (CM). 

The applicable requirements and design criteria to be used to prepare the SWMP are in 
Section 2 of this plan. The discussion of project activities is in Section 3 of this plan. 
The engineered features are described in Sections 4, 5, and 6 of this plan, as well as 
presented in the Construction Drawings and Technical Specifications. A summary of 
data sources, codes/references, assumptions and calculations are attached as Appendix 
A. Detailed hydrologic and hydraulic calculations, as well as pump data, have been 
prepared for Areas 3A and 4A and are presented in Appendices B through H. 
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SECTION 2 

APPLICABLE REQUIREMENTS 

2.1 Overview 

Regulatory and other requirements applicable to this SWMP are summarized below. 
These requirements address the individual phases of remediation to include site 
preparation, initial excavation, and final excavation. 

2.2 Project Requirements 

Project requirements have been established for the Former Production Area 
remediation. The applicable project requirements that the Contractor shall meet are: 

Construct Tank Farm Settling Basin as shown on the Construction Drawings. 
Surface water runoff from disturbed areas will be collected within the excavations 
and pumped to the Tank Farm Settling Basin; the runoff will be routed to the SWRB 
via the existing storm sewer system within the Former Production Area. 

0 Surface water run-on from undisturbed areas will be diverted away from 
excavations. 

0 Isolation of existing storm sewers by either plugging or air-gapping will be 
implemented in phases during remediation, as required. Surface runoff at the 
isolated storm sewers shall be pumped to the Tank Farm Settling Basin. 
Surface water runoff requiring Advanced Waste Water Treatment (AWWT) Phase II 
wastewater treatment (i.e., VOC contaminated water) must be segregated from other 
surface water runoff. 
Direct infiltration of surface water into the Great Miami Aquifer (GMA) must be 
prevented. 

0 Existing active storm sewers must be maintained as free flowing for the duration of 
the contract. 

0 

In addition to the above requirements, the Contractor shall incorporate additional 
requirements into the plan to manage surface water and minimize erosion and 
sediment transport: 

0 

0 

Disturbed areas shall be stabilized (e.g., vegetated) after the area has been excavated 
to design grade. 
General practices for construction, inspection, and maintenance of erosion and 
sediment control features shall be consistent with guidelines recommended by the 
ODNR document entitled “Rainwater and Land Dmebpmenf ”, unless otherwise 
stated. 

March 2001 
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0 The Tank Farm Settling Basin shall be cleaned to the design capacity when the 
sediment retained in the trap reaches a depth of 10 inches. 
Provide safety equipment, barricades and signs as needed to ensure personnel safety 
as required by site Safety Performance Requirements SPR 9-3, Working Over or 
Near Water and OSHA 29CFR1926.106. 

2.3 Contractor Performance Criteria 

A number of performance criteria for remediation of the Former Production Area have 
been identified. The Contractor shall incorporate these criteria into his plan to manage 
surface water and minimize erosion and sediment transport. The applicable 
performance criteria are: 

Excavate initial above-WAC and RCRA hazardous material areas to provide 
detention as necessary to minimize erosion and sediment transport from the project 
area until adequate detention capacity is provided within these initial excavation 
areas. 
Remediation shall be sequenced and performed to manage drainage within the 
excavation areas for subsequent pumping to the Tank Farm Settling Basin. 
Surface runoff (up to the 10-year, 24-hour storm event, as directed by Fluor Fernald) 
from disturbed areas shall be managed within the excavations and pumped to the 
Tank Farm Settling Basin within 3 days. 
Surface runoff (greater than the 10-year, 24-hour storm event, as directed by Fluor 
Femald) from disturbed areas that does not overflow to the existing storm sewer 
shall be routed through the excavations and pumped to the Tank Farm Settling 
Basin in a timely manner. 
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SECTION 3 

AREA 3A AND 4A REMEDIATION RELATED TO SURFACE WATER 
MANAGEMENT AND EROSION CONTROL 

3.1 Introduction 

Currently, Areas 3A and 4A are a combination of paved, graveled and vegetated 
surfaces, as well as a mixture of various sized. concrete slabs and pads. Within these 
project areas, surface water runoff consists of sheet flow leading to concentrated flows 
to the inlets of the existing storm sewer system. All runoff from these project areas 
presently flows into the SWRB. During remediation of the project areas, surface water 
management will be implemented to minimize run-on to the project area, collect and 
convey runoff from the project area up to the 10-year, 24-hour design storm as directed 
by Fluor Fernald, and collect and convey perched groundwater that may be 
encountered. 

During remediation, perched groundwater and surface water that collects in the 
excavation areas will be pumped into the Tank Farm Settling Basin. Outflow from the 
Tank Farm Settling Basin will drain by gravity into the existing storm sewer system to 
discharge into the SWRB. Perched groundwater and surface water will be discharged 
to the SWRB or AWWT Phase I or I1 treatment. Phase I treatment is required for all non- 
VOC containing surface water and perched groundwater. Phase I1 treatment is 
necessary for VOC containing perched groundwater and surface water. VOC water is 
defined in Section 3.5.1 of the Implementation Plan. Water containing VOCs will be 
pumped into portable tanks and transported to the AWWT for Phase II treatment. 
Figure 3-1 shows the general collection and treatment routes for the collected perched 
groundwater and storm water. 

After remediation, the disturbed areas will not be restored to the ori@ topography. 
These areas will be graded to provide positive drainage, as necessary, and vegetated. 
The Contractor will be responsible for pumping the areas until certification is complete. 
The certification process is divided into four general steps performed by the Contractor 
as follows: 1) excavate to the design grade shown on the Construction Drawings, 2) 
obtain precertification samples, 3) excavate additional contamination as necessary based 
on sample test results, and 4) obtain certification samples. Surface water management 
after the certification phase of the project areas is beyond the scope of this plan. 

3.2 Area 3A Initial Excavation 

Prior to any land-disturbing activities in the project area, the Tank Farm Settling Basin 
will be constructed at the existing tank farm location. As discussed in Section 6.3, the 
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Tank Farm Settling Basin' will reduce the amount of sediment in the runoff prior to 
discharging to the SWRB. 

As previously mentioned, storm water control measures have been constructed along 
the north side of the Impacted Material Haul Road. These storm water control 
measures intercept surface water drainage in the OMTA - Bulk Debris Staging Area 
and convey it into the existing storm sewer system. Construction drawings 99X-1900- 
G-00008 and 99X-1900-G-00009 illustrate these storm water control measures that have 
been constructed. 

Area 3A initial excavation will begin with installation of temporary diversions at the 
excavation boundary that, when combined with the existing storm water control 
features, will control run-on/runoff for the project area. Thereafter, the Contractor shall 
construct the initial excavation areas as necessary to minimize erosion and sediment 
transport from the local area. The initial excavation areas will be limited to the above- 
WAC and RCRA hazardous material areas within Area 3A. During the Area 3A initial 
excavation, the Contractor will contain water contaminated with VOCs and pump it to 
portable tanks for transfer to treatment by the CM. 

Prior to excavation of above-WAC and RCRA hazardous material areas within Area 3A, 
the Soil Treatment Area will be constructed at the former KC-2 warehouse location. The 
Contractor will install temporary diversions around the area to control run-on/runoff. 
Thereafter, the Contractor will construct storm water control measures to collect runoff 
from the Soil Treatment Area. The collected runoff will be pumped or transported to 
the AWWT per Technical Specification 02275. 

0 
After the above-WAC and RCRA hazardous material areas have been removed, the 
resulting excavations will provide detention capacity for the runoff from up-gradient 
disturbed areas. The initial excavations resulting from the remediation of the above- 
WAC and RCRA hazardous material areas. Detention must be provided for runoff 
from the disturbed areas. The areas of disturbance must be limited to no more than the 
available detention volume can contain at any time. Construction drawings 99X-1900- 
G-00008 through 99X-19OO-G-00011 illustrate the initial excavation areas for Area 3A. 

3.3 Area 3A Final Excavation 

After the above-WAC and RCRA hazardous material areas have been removed, the 
resulting excavations will provide detention capacity for the runoff from up-gradient 
disturbed areas. Based on the anticipated excavations for the above-WAC and RCRA 
hazardous material areas, the initial disturbed areas shall be limited to 3 and 10 acres 
for the western and eastern half of Area 3A, respectively. The work will consist of soil 
excavation and removal of at-and below-grade utilities and foundation structures. 
Remediation shall be sequenced and performed to manage drainage within the a 
March 2001 000293 
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3 6 5 9  
excavation areas for subsequent pumping to the Tank Farm Settling Basin, in 
accordance with the Contractor’s approved SWMP. As the project area is excavated 
and the existing storm sewer system is removed, temporary sumps will be excavated at 
low points within the excavation to collect surface water and perched groundwater. 

During the excavation activities, direct infiltration of surface water into the GMA must 
be prevented. First, excavations within 5 feet of the GMA will be performed during 
periods of dry weather. Second, the bench terrace directly above the GMA will be 
sloped toward the excavated slope and gaded to-drain to a sump for pumping. The 
bottom of the sump will not extend to within 5 feet of the GMA and collected water will 
be pumped to the Tank Farm Settling Basin. As a contingency, the Contractor may 
pump from the excavation to an adjacent area rather than the Tank Farm Settling Basin. 
Another contingency is to have additional pumps available when the excavations 
approach the GMA. Both contingencies may be necessary to maintain less than one foot 
of standing water in the excavations at all times. After breaching the GMA, the GMA 
plug will be constructed in accordance with Technical Specification 02206. 

Also, modifications to the existing storm sewer system (e.g., pipe plugs and air gaps) 
will be constructed to control run-on/runoff for the project area, as required in 
accordance with the Contractor’s approved SWMP. In general, mechanical plugs will 
be installed where pipes daylight into the excavation or at locations where the storm 
sewer pipes can be accessed through structures such as manholes or catch basins. Also, 
air gaps will be installed where the pipes cannot be easily accessed or the pipes are too 
small or too large for the mechanical plugs. At locations where the storm sewer pipes 
have been modified, runoff from disturbed areas will be directed to an excavation area 
and pumped to the Tank Farm Settling Basin. 

After the excavation reaches the design grade until the final excavation is completed, 
the Contractor will establish a certification buffer area for Area 3A. The certification 
boundary will be located 50 feet (nominal) inside the excavation boundary or inward 
from the bottom of the excavated slope. The certification boundary will provide a 
buffer area for a road to allow access for site inspection and maintenance. The buffer 
area will be graded away from the certified area. A ditch will be provided as close to 
the excavation boundary as possible to allow collection of runoff that will flow to a 
sump and be pumped out of the certification buffer area to the Tank Farm Settling 
Basin. Further, runoff collected in excavated areas will be pumped to the Tank Farm 
Settling Basin until certification is complete. After the project area has been certified, 
the runoff will be pumped to a sediment basin prior to discharging the water to Paddys 
Run. Construction drawing 99X-1900-G-00044 illustrates the certification buffer area for 
Area 3A. 
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3.4 Area 4A Initial Excavation 

Area 4A initial excavation will begin with installation of temporary diversions at the 
excavation boundary that will control nm-on/funoff for the project area. Thereafter, 
the Contractor shall construct the initial excavation areas as necessary to minimize 
erosion and sediment transport outside the local area. The initial excavation areas will 
be limited to the above-WAC areas within Area 4A.‘ During the Area 4A initial 
excavation, the Contractor will contain water contaminated with VOCs and pump it to 
portable tanks for transfer by the CM. 

After the above-WAC areas have been removed, the resulting excavations will provide 
detention capacity for the runoff from up-gradient disturbed areas. The initial 
disturbed areas shall be limited to detention capacity of the initial excavations resulting 
from &the.remediation of the above-WAC areas. Above-WAC areas shall be excavated 
first unless access is restricted by decommission and demolition activities (by others). If 
access to above-WAC areas is restricted, the Contractor shall provide detention capacity 
for Area 4A remediation activities by making initial excavations elsewhere in the project 
area (e.g., 74E area), as approved by the CM. Detention must be provided for runoff 
from the disturbed areas. The areas of disturbance must be limited to no more than the 
available detention volume can contain at any time. Construction drawings 99X-1900- 
G-00063,99X-1900-G-00062 and 99X-1900-GO0065 illustrate the initial excavation areas 
for Area 4A. 

3.5 Area 4A Final Excavation 

After the above-WAC areas have been removed, the resulting excavations will provide 
detention capacity for the runoff from up-gradient disturbed areas. Based on the 
anticipated excavations for the above-WAC areas, the initial disturbed areas shall be 
limited to 10 acres for Area 4A. Similar to Area 3A, the work in Area 4A will consist of 
soil excavation and removal of at-and below-grade utilities and foundation structures. 
Remediation shall be sequenced and performed to manage drainage within the 
excavation areas for subsequent pumping to the Tank Farm Settling Basin, in 
accordance with the Contractor’s approved SWMP. As the project area is excavated 
and the existing storm sewer system is removed, temporary sumps will be excavated at 
low points within the excavation to collect surface water and perched groundwater. 

As discussed for Area 3A, direct infiltration of surface water into the GMA must be 
prevented during Area 4A excavation activities. First, excavations within 5 feet of the 
GMA will be performed during periods of dry weather. Second, the bench terrace 
directly above the GMA will be sloped toward the excavated slope and graded to drain 
to a sump for pumping. The bottom of the sump will not extend to within 5 feet of the 

contingency, the Contractor may pump from the excavation to an adjacent area rather 
GMA and collected water will be pumped to the Tank Farm Settling Basin. 
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than the Tank Farm Settling Basin. Another contingency is to have additional pumps 
available when the excavations approach the GMA. Both contingencies may be 
necessary to maintain less t han  one foot of standing water in the excavations at all 
times. After breaching the GMA, the GMA plug-will be constructed in accordance with 
Technical Specification 02206. 

@ 

Similar to Area 3A, Area 4A will consist of modifications to the existing storm sewer 
system (e.g., pipe plugs and air gaps) to control run-odrunoff for the project area, as 
required in accordance with the Contractor’s approved- SWMP. At locations where the 
storm sewer pipes have been modified, runoff from disturbed areas will be directed to 
an excavation area and pumped to the Tank Farm Settling Basin. 

Prior to removal of the existing storm sewer along 2nd Street, runoff from the OMTA 
and Building 77 areas will be intercepted and diverted around the remediation area (by 
others). The intercepted runoff may be diverted via surface and/or culvert flow to the 
existing storm sewer system along 1st Street. Temporary diversions may be necessary 
along a portion of 1st Street to prevent runoff from spilling into the nearby off-site 
drainage channel. 

After decommission and demolition activities, the CM will m o d e  the existing berms in 
the Plant 6 basement to contain water contaminated with VOCs and commence 
dewatering operations. The CM will formally turn over the pumping operations for 
dewatering the Plant 6 basement to the Contractor for operation and.maintenance after 
removal of the above-grade facilities. During demolition of the Plant 6 below-grade 
structures, the Contractor will contain water contaminated with VOCs and pump it to 
portable tanks for transfer by the CM. The general location of the openings to the Plant 
6 basement is shown on drawing 99X-1900-G-00060. 

After the excavation reaches the design grade until the final excavation is completed, 
the Contractor will establish a certification buffer area for Area 4A. The certification 
boundary will be located 50 feet (nominal) inside the excavation boundary or inward 
from the bottom of the excavated slope. The certification boundary will provide a 
buffer area for a road to allow access for site inspection and maintenance. The buffer 
area will be graded away from the certified area. A ditch will be provided as close to 
the excavation boundary as possible to allow collection of runoff that will flow to a 
sump and be pumped out of the certification buffer area to the Tank Farm Settling 
Basin. Further, runoff collected in excavated areas will be pumped to the Tank Farm 
Settling Basin until certification is complete. After the project area has been certified, 
the runoff will be pumped to a sediment basin prior to discharging the water to Paddys 
Run. Construction drawing 99X-1900-G-00106 illustrates the certification buffer area for 
Area 4A that ties into the existing certification buffer area for Area 3A. 

March 2001 
Rev. 0 3-5 

000296 



0 NORTH 

. .  . .. 

A R E A  
3 A  

A 
. .  

. 

4A 

NI 
U 

F I G U R E  3-1 
PERCHED GROUNDWATER AND 

STORM WATER ROUTING 

NON-VOC PERCHED 
GROUNDWATER AND 
STORM WATER FROM 
TANK FARM SETTLING 
B A S I N  

-' 

PERCHED GROUNDWATER 
AND STORM WATER 
CONTAINING VOCS 
FROM EXCAVATION 

- 
E X I S T I N G  STORM SEWER -SD- 

r TO SCALE 



3659 
SECTION 4 

SOIL STABILIZATION 

4.1 Introduction 

A description of the construction, inspection, and maintenance of the soil stabilization 
features for both temporary and long-term conditions is presented in this section. 
Stabilization features include: 

Temporary seeding and mulching. 
Dumpedrockfill. 
Aggregate construction entrance. 
Crustingagent. 

The construction, inspection, and maintenance of these control features shall be based 
on standard engineering and soil conservation practices. The methods presented in this 
section are taken from the ODNR document entitled “Rainwater and Land Development”. 
The Contractor shall be prepared to implement other methods to control erosion of 
sediment at the site as deemed necessary by the CM. 

4.2 Temporary Seeding and Mulching 

Definition 

Temporary seeding and mulching are common soil stabilization measures that serve to 
hold soil in place until permanent cover is provided at the time of final grading. 
Temporary seeding establishes a temporary vegetative cover on disturbed areas by 
sowing the appropriate rapid growing plants. Vegetation is essential to preserve the 
integrity of earthen structures used to control sediment transport, such as temporary 
diversion berms and ditches. 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. 

Purpose 

The Contractor shall apply temporary seeding to: 

0 Reduce the erosion and sedimentation by stabilizing disturbed areas that will not be 
brought to the design grade for less than two years. 

0 Reduce problems associated with mud or dust from bare soil surfaces during 
remediation. 
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0 Reduce sediment runoff to downgradient areas and improve the visual aspects o 
the remediation area. 

The Contractor shall apply mulch to: 

Inhibit erosion by protecting the soil surface from raindrop impact and reducing the 
velocity of overland flow. 

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

Application 

The Contractor shall apply temporary seed and mulch to soil surfaces where additional 
grading or reworking is not scheduled for a period greater than 45 days but less than 
two years. Temporary seeding and mulching shall be applied in accordance with 
Section 02930 of the Technical Specifications. 

Maintenance 

Where seeding does not establish as expected, the Contractor shall reseed and mulch 
the area within three weeks. The cause of the failure should be ascertained and 
corrected by the Contractor before reseeding. Physical conditions (e.g. soil conditions) 
may be unfavorable and result in the failure, requiring an alternative approach and/or 
type of cover. Areas requiring reseeding shall be prepared in the same manner as the 
original installation. Once established, a regular maintenance program shall be 
performed. 

0 

The Contractor shall inspect applied mulch on a weekly basis, after rain events 
exceeding 0.5 inches and daily during prolonged rainfall to check for rill erosion. 
Where erosion is observed, the Contractor shall apply additional mulch. Nets used to 
anchor mulch shall also be inspected after rainstorms for dislocation or failure. If 
washouts or breakage occur, reinstall nets as necessary after repairing damage to the 
slope. Inspections should take place until grasses are firmly established. Additional 
temporary seeding and mulching considerations and design criteria are provided in 
“Rainwater and Land Development *‘. 

4.3 Dumped Rock Fill 

Definition 

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



3659 

a Purpose 

The Contractor shall place dumped rock fill to: . 

Protect the soil surface from the erosive forces of concentrated runoff. 
Slow concentrated runoff velocity while enhancing the potential for Litration. 
Stabilize slopes with seepage problems and/or erosive soils. 

The size and areal extent of the dumped rock fill is determined based on surface water 
calculations. 

I 

Application . .  

The Contractor shall place dumped rock fill at soil-water interfaces where the soil 
conditions, water turbulence and velocity, and vegetative cover are such that the soil 
may erode under the design peak flow conditions. Typical uses of dumped rock fill 
may be at storm drain outlets, on channel banks and/or bottoms, within drainage 
channels, or at the toe of slopes. 

The Contractor shall place dumped rock fill in accordance with the following minimum 
guidelines: 

Dumped rock fill used at channel transitions shall extend upgradient and 
downgradient of the transition a distance of five times the downgradient channel 
depth; the minimum extension should be 15 feet. 
Dumped rock fill used at culvert outlets shall have a minimum width of 4 feet wider 
than the pipe diameter and a minimum width based on calculated peak flow 
velocities. 
Separator geotextile fabrics shall be used to minimize piping and erosion beneath 
dumped rock fill in temporary facilities. Separator geotextile fabrics shall meet the 
requirements of Section 02275 of the Technical Specifications. 

0 

The Contractor shall install the dumped rock fill in accordance with the detail provided 
on drawing 99X-19OO-GOOO41. 

Maintenance 

Once dumped rock fill has been installed, it should require little maintenance though 
the Contractor shall inspect dumped rock fill areas weekly, after rain events exceeding 
0.5 inches and daily during prolonged rainfall to determine if high flows have caused 
scour beneath the dumped rock fill or dislodged any of the stone. If repairs are needed, 
the Contractor shall accomplish such repairs within 24 hours of the damage discovery. a 
March 2001 
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4.4 Construction Entrance 

Definition 

A construction entrance is a stabilized pad of aggregate over a separator geotextile 
fabric and is used to reduce the amount of mud tracked outside the excavation 
boundary. 

Purpose 

The Contractor shall use a construction entrance: 

Where construction vehicles leave active construction areas. 
At all points of egress to existing haul roads. 
Where frequent vehicle and equipment ingress/egress is expected. 

Application 

The Contractor shall 
provided on drawings 
respectively. 

build construction entrances in accordance with the detail 
99X-19OO-GOOO41 and 99X-1900-G-00104 for Areas 3A and 4A, 

Maintenance 

The Contractor shall inspect the construction entrances'on a weekly basis, after rain 
events over 0.5 inches and daily during periods of prolonged rainfall. The Contractor 
shall follow the maintenance guidelines provided in Section 02275 of the Technical 
Specifications. 

4.5 Crusting Agent 

Definition 

A crusting agent provides a protective layer to bare soil and abates erosion by binding 
the soil together and shielding it from raindrop impact. It also provides dust 
suppression for the exposed soils. 

Purpose 

The Contractor shall use a crusting agent to: 

e Reduce the erosion and sedimentation by stabilizing disturbed areas that will not be 
brought to the design grade for a period of less than two years. 

h4arch 2001 
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Reduce problems 
remediation. 

3659 
associated with mud or dust from bare soil surfaces during 

Application 

The Contractor shall apply the crusting agent in accordance with Section 02275 of the 
Technical Specifications. 

Maintenance 

The Contractor shall follow the maintenance guidelines provided in Section 02275 of the 
Technical Specifications. 

. .  - . .  . . . .  ... . 
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SECTION 5 

RUN-ONLRUNOFF CONTROLS 

5.1 Introduction 

The principal objectives of surface water management in the Area 3A and 4A project 
areas are to prevent or minimize surface water run-on to the remediation areas and to 
manage water and runoff that has come into contact with impacted material and direct 
it to on site treatment facilities. Surface water management, as described in this SWMP, 
addresses the peak runoff that discharges from the Area 3A and 4A project areas during 
remediation activities. 

Both project areas cover a total of approximately 53 acres. The topography is gently 
sloped to the south. Existing drainage consists mainly of an extensive storm sewer 
system to manage surface water. The storm sewer system for Area 3A and 4A project 
areas conveys surface water in a south and westerly direction and drains to the existing 
SWRB. 

As a basic approach to surface water management, run-on from upgradient areas will 
be prevented, where possible, from flowing into the remediation areas. This will 
minimize the possibility of erosion and limit the amount of potentially contaminated 
water. The existing drainage patterns and facilities will be used.for surface water 
management, wherever possible, by implementing improvements to convey design 
flows. Where necessary, temporary diversions will be constructed to manage run-on 
and/or direct runoff from the remediation area; rock check dams will be constructed as 
necessary to slow the velocity of flows in order to prevent erosion. Initial excavations 
will be constructed to provide adequate detention capacity for the disturbed areas. 
Modifications to the existing storm sewer system (i-e., pipe plugs and air gaps) will be 
used to collect and convey the runoff, as required. 

A description of the construction, inspection, and maintenance of the run-on/runoff 
control features is presented in this section. These control features include: 

Temporary diversions. 
Temporary drainage channels. 
Culverts. 
Excavation dewatering sumps. 
Certification buffer area sumps. 

The construction, inspection, and maintenance of these control features shall be based 
on standard engineering and soil conservation practices. The Contractor shall be 
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prepared to implement other methods to minimize erosion and sediment transport at 
the site as deemed necessary by the CM. 

5.2 Temporary Diversions 

Definition 

Temporary diversions consist of an earthen swale and/or dike constructed aaoss the 
slope. 

Purpose 

Jn general, temporary diversions are intended to prevent erosion and contain surface 
runoff within the disturbed areas. This is accomplished by diverting water (overland 
sheet flow) from areas where the water may cause erosion to areas where the water can 
be used or disposed safely. 

The Contractor shall use temporary diversions to: 

0 Divert surface water run-on away from above WAC and RCRA areas prior to soil 
disturbance and .during excavation. 

0 Divert surface water runoff away from unprotected slopes to a stabilized outlet. 
0 Divert sediment-laden runoff from a disturbed area to the Tank F a m  Settling Basin. 

Shorten the flow length within a long sloping drainage area. 

0 
Application 

The Contractor shall construct temporary diversions in areas where runoff from 
upgradient areas has the potential to damage; a) downgradient areas; b) cut or fill 
slopes or steeply sloping land; c) critical sediment source areas; or d) active gullies or 
other erodible areas. 

Temporary diversions shall have stable outlets. The Contractor shall stabilize each 
diversion throughout its planned life. Guidelines for stability are provided in the 
references. 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 cited in this 
document. Where necessary (i.e., in erodible ditches having design velocities greater 
than 3 feet per second), rock check dams will be constructed to slow the velocity of 
flows in order to prevent erosion. The Contractor shall locate the temporary diversions 
according to outlet condition, topography, land use, soil type, and length of slope. 
Temporary diversions must be located so that water will empty on established water 
disposal areas, a stable watercourse, waterway, or structure. 

March 2001 
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A detail for temporary diversions is presented on drawings 99X-1900-GOOO41 and 99X- 
1900-GOO104 for Areas 3A and 4A, respectively. The temporary diversion locations are 
presented on drawings 99X-19004-00006 and 99X-1900-GOOO60 for Areas 3A and 44, 
respectively. These locations are considered the minimum necessary during 
remediation. Additional temporary diversions may be installed by the Contractor to 
manage run-on/runoff in active excavation areas, upon approval by the CM. 

Maintenance 

The Contractor shall inspect on a weekly basis, after rain events exceeding 0.5 inches 
and daily during prolonged rainfall and maintain temporary diversions as follows: 

Check for points of scour or bank failure, rubbish or channel obstruction, rodent 
holes, breaching or settling of the berm, excessive wear from pedestrian or 
construction traffic. 

0 Repair damage and remove deposits or sediment from the diversion. The excavated 
sediment shall be managed as described in Section 02205 of the Technical 
specifications. 

0 Restabilize, as needed. 

5.3 Temporary Drainage Channels 

Definition 

A temporary drainage channel is a natural or constructed channel or outlet shaped or 
graded to convey run-on and runoff. The channel may have a protective lining of 
vegetation or erosion-resistant materials such as dumped rock fill, erosion blanket 
material, or grass. 

All temporary drainage channels shall have stable outlets with adequate capacity for 
the designed peak flow. The outlet must discharge in such a manner as not to cause 
erosion. Outlets should be constructed and stabilized prior to the operation of the 
temporary drainage channels. 

Purpose 

The Contractor shall construct temporary drainage channels to provide for the 
conveyance of excess surface water from diversions and other erosion and sediment 
control measures, or natural concentrations of flow without causing erosion or flooding. 

. 

March 2001 
Rev. 0 5-3 000305 



. .  

Application 

The Contractor shall construct temporary drainage channels as needed to manage run- 
on and runoff and to minimize erosion resulting'from concentrated runoff. Temporary 
drainage channels shall be designed based on surface water calculations. Whenever 
possible, temporary drainage channels shall be used in such a way that preserves the 
exisiing and permanent drainage systems. Temporary drainage channels shall 
generally be located in eY5sting and permanent drainageways where water can drain in 
from all sides. In all situations, channels shall be located so that they do not make 
sharp, unnatural changes in direction of flow. Where necessary (i.e., in erodible ditches 
having design velocities greater than 3 feet per second), rock check dams will be 
constructed to slow the velocity of flows in order to prevent erosion. 

Maintenance 

The Contractor shall inspect and maintain the temporary drainage channels in 
accordance with the following: 

Inspection shall be frequent and repairs shall be made promptly as needed. 
All temporary drainage channels shall be inspected weekly. Also, the channels shall 
be inspected daily after each rain event exceeding 0.5 inches and at least daily 
during prolonged rainfall events. Necessary repairs to channels shall be made 
within 24 hours of the damage discovery. 
Temporary drainage channels shall be kept clear of debris at all times. 
The protective lining shall be maintained to prevent undermining, scour, or 
deterioration. 

0 

5.4 Culverts 

Definition 

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

Purpose 

The Contractor shall install culverts to provide means to convey surface water under 
construction and operation-related roads. 

Application 

0 The Contractor shall install culverts as needed to manage run-on and runoff. A typical 
trench section for Class B pipe bedding is provided on drawing 99X-1900-G-00040. 

March 2001 
5 Rev.,O . , 000306 5-4 



3 6 5 9  

Maintenance 

The Contractor shall inspect and maintain the culverts as follows: 

Inspection shall be frequent to ensure that the culverts are clear and not damaged. 
All culverts shall be inspected on a weekly basis, after rain events exceeding 0.5 
inches and daily during prolonged rainfall. Necessary repairs to culverts shall be 
made within 24 hours of the damage discovery. 
Maintenance shall be performed in a timely manner to ensure that the culverts are 
functioning as designed. This shall include removal and disposal of all trapped 
sediment or debris. The excavated sediment or debris shall be managed as 
described in Section 02205 of the Technical Specifications. 

5.5 Excavation Dewatering Sumps 

Definition 

Excavation dewatering sumps are collection points or pits constructed at the bottom of 
and along the downgradient side of excavations during the site remediation. 

Purpose 

Excavation sumps are used to collect perched groundwater and surface water runoff 
within the excavation. Collected runoff is then pumped from the excavation sump into 
the Tank Farm Settling Basin. The volume of these sumps is achieved through 
excavation. 

Application 

The excavations will be positively drained as shown on drawing 99X-1900-G-00044 for 
Area 3A. The excavations will be positively drained as shown on drawing 99X-1900-G 
00106 for Area 4A. Excavation dewatering sumps will be constructed at the bottom of 
the excavation, as necessary to collect perched groundwater and surface water runoff 
for pumping to the Tank Farm Settling Basin. The bottom of an excavation dewatering 
sump shall not extend to within 5 feet of the GMA (approximate elevation of the GMA 
is 555 feet) with the excavation positively drained to the sump location. Excavations 
below this elevation will be limited to periods of dry weather. Multiple sumps/pumps 
may be used to pump runoff to the Tank Farm Settling Basin to dewater excavation 
areas. The sump pumps will be provided and moved by the Contractor as excavation 
progresses or as necessary to collect water from specific areas, based on the construction 
requirements. 0 
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Maintenance 

0 The Contractor will be required to maintain the pumps in proper working condition. 
Further, the Contractor will be required to periodically remove sediment from the 
sump such that at least half of its design depth is maintained. When sediment is 
removed, the excavation  sum^ should be restored to its original dimensions. The 
excavated sediment shall be msnaged as described in Section 02205 of the Technical 
Specifications. 

5.6 Certification Buffer Area Sumps 

Definition - I  

Certification buffer area swps  are collection points or pits constructed at the bottom of 
and along the downgradient side of localized low spots within these areas. 

Purpose 

Certification buffer area sumps are used to collect perched groundwater and surface 
water runoff within the buffer area excavation. Collected runoff is then pumped from 
the sump to a discharge location outside the remediated areas. The volume of these 
sumps is achieved through excavation. 

0 
Application 

The certification buffer area will be positively drained as shown on drawing 99X-1900- 
G-00044 for Area 3A. The certification buffer area will be positively drained as shown 
on drawing 99X-1900-G-00106 for Area 4A. Dewatering sumps will be constructed at 
the bottom of the excavation, as necessary to collect perched groundwater and surface 
water runoff for pumping to discharge locations outside of the remediated areas. The 
certification buffer area will be positively drained to the sump location. The sump 
pumps will be provided and moved by the Contractor as shown on drawings 99X-1900- 
G-00044 and 99X-1900-G-00106. 

Maintenance 

The Contractor will be required to maintain the pumps in proper working condition 
in accordance with Section 15160 of the Technical Specifications. Further, the 
Contractor will be required to periodically remove sediment from the sump such 
that at least half of its design depth is maintained. When sediment is removed, the 
certification buffer area sump should be restored to its original dimensions. The 
excavated sediment shall be managed as described in Section 02205 of the Technical 
Specifications. e '  
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e SECTION 6 

SEDIMENT CONTROL 

6.1 Introduction 

The construction, inspection, and maintenance of the sediment control features are 
presented in this section. These features are: 

Siltfences. 
Tank Farm Settling Basin 

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 “Rainwafer and 
Land Dezdoprnenf ”. The Contractor shall be prepared to implement other methods to 
minimize erosion and sediment transport at the site, as deemed necessary by the CM. 

6.2 Silt Fences 

Definition 

A silt fence is a temporary sediment barrier constructed of posts and filter fabric. The 
filter fabric is stretched across and attached to the supporting posts and is entrenched. 

Purpose 

The Contractor shall use silt fences to: 

Intercept and d e t m  small amounts of sediment from disturbed areas during 
remediation operations in order to prevent sediment from leaving the site. 
Decrease the velocity of sheet flows and low-to-moderate level channel flows. 

Application 

The Contractor shall install silt fences on the downgradient 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 directly at the toe of the slope if it is at all possible to 
place it several feet away. It can also be placed in a minor drainage way to intercept 
and detain sediment and decrease flow velocities from drainage areas of limited size. 
Under no circumstances shall the Contractor install silt fences in streams or in channels 
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where flows are likely to exceed 1 cubic ioot per second. Criteria for establishing silt 
fence locations are provided in the ODNR document. 

The silt fence locations presented on drawings 99X-1900-G-00006 and 99X-1900-E 
00060 for Areas 3A and 4A, respectively, are considered the minimum necessary 
during remediation. These locations coinade with the temporary diversions that are 
installed for run-on/runoff control during remediation. The silt fence minimizes 
sediment transport for the temporaqj diversions until the seeded areas of the 
temporary diversions are established. A Wical silt fence detail is provided on 
drawings 99X-190O-GO0041 and 99X-1903-GO0104 for Areas 3A and 4A, respectively. 
Intermediate silt fence may be used by the Contractor to manage flows in initial and 
other active excavation areas. Further, the Contractor will install breaks and overlaps 
in the silt fence to allow vehicle access to the remediation areas. 

Maintenance 

The Contractor shall inspect and maintain silt fences in accordance with Section 02275 
of the Technical Specifications. Inspection and maintenance shall include the 
following: 

Weekly inspection of the silt fence to identify areas that require repair or removal of 
accumulated sediment. 
Silt fences shall be inspected immediately after each rainfall exceeding 0.5 inches 
and at least once a day during prolonged rainfall. Any required repairs shall be 
made within the same workday. 
Accumulated silt and debris shall be removed from behind the face of the silt fence 
when the silt fence deposits reach approximately one-half the height of the fence. 
The excavated sediment shall be managed as described in Section 02205 of the 
Technical Specifications. 
If runoff overtops the silt fence, flows under or around the ends, or otherwise 
becomes a concentrated flow, one of the following shall be performed as 
appropriate: a) change the layout of the silt fence; b) remove the accumulated 
sediment; or c) install a different erosion and sediment control measure. 

0 The expected usable life of a silt fence is 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. 
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6.3 Tank Farm Settling Basin a 3 6 5 9  
Definition 

Settling basins are settling ponds having a simple spillway outlet structure. 

Purpose 

The purpose of the Tank Farm Settling Basin is to reduce the amount of sediment in the 
runoff prior to discharging to the existing site storm sewer system in order to maintain 
a free flowing system. 

Application 

The tank farm area will be modified to include an outlet structure and designated as 
the Tank Farm Settling Basin Surface water m o f f  from remediation areas will be 
pumped into this modified structure. The Tank Farm Settling Basin is located near the 
southwest comer of Area 3A (i.e., centrally located within the Former Production Area) 
and has an approximate 0.1-acre surface area. 

The Contractor shall construct the Tank Farm Settling Basin in accordance with 
drawing 99X-1900-GO0012, as well as the Technical Specifications. After final 
excavation activities in Areas 3A and 4A have been completed and the project areas are 
stabilized, the Tank Farm Settling Basin will no longer be required. However, this 
Tank Farm Settling Basin may be left intact to aid with surface water management of 
future remediation projects in the Former Production Area. 

Maintenance 

The Contractor shall inspect and maintain the Tank Farm Settling Basin. Inspections 
shall be performed following rainstorms. 

0 The Contractor will be required to periodically remove sediment from the trap 
when sediment reaches a depth of 10 inches. When sediment is removed, the Tank 
Farm Settling Basin should be restored to its original dimensions. The excavated 
sediment shall be managed as described in Section 02205 of the Technical 
Specifications. 
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APPENDIX A 

SUMMARY OF DATA SOURCES, CODESlREFERENCES, ASSUMPTIONS AND 
CALCULATIONS 

0 
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APPENDIX A 

SUMMARY OF DATA SOURCES, CODESREFERENCES, ASSUMPTIONS AND 
CALCULATIONS 

Data Sources: 

1. ASCE, 1992. Manual No. 77 - Design and Construcfion of Urban Stomwater 
Management Systems. 

2. Haestad Methods, 1995. FZowMaster version 2.0. 

3. Soil Conservation Service, August 1992.. Soil Sumq of Hamilton Caunfy, Ohio. 

4. Soil Conservation Service, June 1986. 
Watersheds. 

TR-55, Urban Hydrology for Small 

Codes /References: 

1. Applicable sections of the Ohio Department of Natural Resources, 1996. 
Rainwater and Land Development Manual. 

State of Ohio, Department of Transportation, January 1995.. Construction and 
Material Specijications. 

0 2. 

3. OEPA, November 1995. NPDES Permit No. IIOOOOO4*ED. 

4. US. Department of Energy, March 2000. Implementation PZan for Area 3A/4A, 
20800-PL-0002. 

General Assumptions: 

1. Hydrologic computations for initial and final excavation areas will be calculated 
wing SCS TR-55. 

A. Hydrologic Soil Group, HSG, for all soils in the project area is assumed to 
be “C”. This is based on the soil type (FeA - Fincastle) shown on the SCS 
soils map for Hamilton County, Ohio in the vicinity of the Former 
Production Area. 

B. CN values used in the TR-55 calculations for discharge are based on the 
following assumptions for land use: 
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“Open Space” is considered to be a vegetated area in fair condition wia 
approximately 50-75% grass cover. Use CN value equal to 80. 

“Impervious Areas” are considered to be paved streets and roads, as well 
as gravel roadways. Also, the concrete building slabs are included in 
these assumptions. Use CN value equal to 95. 

“Construction” is considered to be an area with bare soil conditions, 
primarily due to excavation activities. Use CN value equd to 90. 

C. Design criterion for storm water runoff is the 10-year, &hour storm 
event, as directed by Fluor Femald (precipitation equal to 4.1 inches based 
on SCS TR-55). Rainfall distribution is Type 11 for the project area. 

2. Hydrologic computations to determine runoff from the certification buffer areas 
will be calculated using the Rational Method (Q = ciA) due to the small drainage 
areas. 

A. For the certification buffer areas with bare soil conditions, use C value 
equal to 0.9. 

B. For the 10-year, 24-hour storm event at the project area, use i value equal 0 
to 0.2 in/hr. 

3. Hydraulic computations will be calculated using Haestad Methods’ FZowMaster. 
It will be used for open channel flow, assuming uniform channel flow. 

4. For initial excavation activities in Areas 3A and 4A, the work is limited to 
construction required to ensure proper surface drainage with initial excavations 
to provide adequate detention. 

5. For excavation activities in Areas 3A and 4A, the work consists of removal of 
concrete building slabs and foundations and excavating impacted materials as 
represented in the three-dimensional model provided by Fluor Fernald. 

6.  Other assumptions are as noted within the calculations. 
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Table A-1 Area 3A Initial Excavation Hydrologic Calculation Summary1 

1. 

2. 
3. 

4. 

See Figure A-1: Watershed Key Map for Area 3A Initial Excavation and Appendix B for 
detailed calculations. 
Use minimum time of concentration equal to 0.1 hours. 
Individual peak discharges computed using TR-55. Design discharges using the existing 
storm sewer system may vary. Refer to detailed calculations for clarification. 
Peak discharge based on peak pump rates from Area 3A and 4A final excavation 
computations. Refer to detailed calculations for clarification. 
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Table A-2: Area 3A Final Excavation Hydrologic Calculation Summaw* 

I 1 Time of Peak 

1. 

2. 

See Figure A-2: Watershed Key Map for Area 3A Final Excavation and Appendix C for 
detailed calculations. 
Use minimum time of concentration equal to 0.1 hours. 
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Table A-3 Area 3A Final Excavation Pumping Calculation Summary1 

1. 

2. 
3. 

See Figure A-2 Watershed Key Map for Area 3A Final Excavation and Appendix C for 
detailed calculations. 
Based on maximum %day pump down period. 
Difference between the bottom of an excavation dewatering sump and the top of the 
sediment trap. Note that the bottom of an excavation dewatering sump shall not extend 
to within 5 feet of the GMA (approximate elevation of Gh4A is 555 feet); excavations 
below this elevation will be limited to dry periods. 
Minimum horizontal distance between pump and sediment trap; actual distance may 
vary depending on field routing of pump lines. 

4. 
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I pump 
No. 

P-101 
P-102 
P-103 
P-104 
P-105 

Table A 4  Area 3A Final Excavation Pump Data Summary1 

suction 
Pipe 
Dim. 
(in) 
3 
2 
2 
3 
2 

Suction 
Pipe . 

Length 
(ft) 
15 

Discharge Discharge Flow 
Pipe Pipe Rate 
D i m  Length (gpm) 
(in) (ft) 
3 530 105 

15 I 2 I 800 I 45 

NPSH 
Avail. 

(ft) 

Suction 
Static 1 

Lift . 

15 I 2 I 1050 I 35 

15 
15 

_ _ _ _ ~  ~~ 

2 1210 40 
3 960 55 

I P-108 I 3 I 15 I 3 I 770 I 70 

P-106 
P-107 ' 

I P-109 1 2 I 20 I 2 I 570 I 25 

2 20 2 480 40 
4 15 3 260 125 

I P-110 I 3 I 15 I 3 I 650 I 95 
I P-119 I 3 I 15 I 3 I 400 I 75 

Total 
Head 
(fi) 

50 
57 
72 
24 
45 
42 

..*,- 36 
27 
38 
50 
45 

21.57 

1. 

2. 

See Figure A-2: Watershed Key Map for Area 3A Final Excavation and Appendix D for- 
detailed calculations. 
Refer to Appendix G for detailed calculations. 
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Watershed/ 
Structure 

A1 /CB26 
Bl/CB72 
Cl/CB28 
Dl/CB37 

Time of Peak 
Drainage Area Curve No. Rimoff Concentration Discharge 

0.67/0.0010 90 (0.05) 3.02 0.052 3.02 
0.76/0.0012 90 (0.05) 3.02 0.062 3.62 
1.14/0.0018 90 (0.05) 3.02 0.04* 5.443 
1.78/0.0028 90 (0.05) 3.02 0.062 8.463 

(acres/miles2) (WP) (inches) (hours) (cfs) 

1. 

2. 
3. 

See Figure A-3: Watershed Key Map for Area 4A Initial Excavation and Appendix E for 
detailed calculations. 
Use minimum t ime of concentration equal to 0.1 hours. 
Individual peak discharges computed using TR-55. Design discharges using the existing 
storm sewer system may vary. Refer to detailed calculations for clarification. 
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March 2001 
Rev. 0 

Table A-6 Area 4A Final Excavation Hydrologic Calculation Summaw* 

1. 

2. 

See Figure A 4  Watershed Key Map for Area 4A Final Excavation and Appendix F for 
detailed calculations. 
Use minimum time of concentration equal to 0.1 hours. 

A-11 



Table A-7: Area 4A Final Excavation Pumping Calculation Summary' 

Drainage Volume Pump Rate 
Watershed Area (acres) (acre-feet) ( ~ m ) ~  

A 2.07 0.71 55 
B 2.81 0.96 75 

Pump Head Pump Distance 
(feet)3 ( f eet)4 

18 280 
21 730 

C 
D 
E 
F 
G 
H 

1. 

2. 
3. 

See Figure A-4: Watershed Key Map for Area 4A Final Excavation and Appendix F for 
detailed calculations. 
Based on maximum %day pump down period. 
Difference between the bottom of an excavation dewatering sump and the top of the 
sediment trap. Note that the bottom of an excavation dewatering sump shall not extend 
to within 5 feet of the GMA (approximate elevation of Gh4A is 555 feet); excavations 
below this elevation will be limited to dry periods. 
Minimum horizontal distance between pump and sediment trap; actual distance may 
vary depending on field routing of pump lines. 

4. 

0.74 0.25 20 20 180 
3.64 1.24 95 24 460 
1.66 0.57 45 18 770 
1.67 0.57 45 24 740 
1.89 0.65 50 24 840 
3.84 1.31 100 24 830 

March 2001 
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3659' 
Table A-8: Area 4A Final Excavation Pump Data Summary1 

Pump 
No. 

P-111 

Suction Suction 
Pipe Pipe 
D i m  Length 
(in) (fit> 
3 15 

Discharge 
Pipe 
Length 

(fi) 
280 
730 
180 
460 

Flow Total NPSH Suction 
Rate Head Avail. Static 

(gpm) (ft) (ft) Lift 
(ft) 

55 26 22.27 10 
75 41 21.96 10 
20 27 22.33 10 
95 45 21.57 10 

Discharge 
Pipe 
D i m  

3 
(in) 

P-112 
P-113 

3 3 .  15 
2 15 2 

P-114 
P-115 
P-116 
P-117 
P-118 
P-119 

3 
2 
2 

3 15 
2 15 
2 15 
3 15 
3 15 
3 15 

3 
3 

770 
740 
840 
830 
400 

45 65 21.15 10 
45 70 21.15 10 
50 38 22.34 10 
100 58 21.46 10 
75 45 21.96 10 

1. See Figure A 4  Watershed Key Map for Area 4A Final Excavation and Appendix G for 
detailed calculations. 

M ~ ~ C I I  200i 
Rev. 0 A-13 



NORTH 

N 481600 

N 481400 

N 481200 

N 481000 

N 480800 

N 480600 

N 480400 

N 480200 

N 480000 

F I G U R E  A - 4  
I T U  

WATERSHED K E Y  MAP 
A R E A  4A F I N A L  EXCAVATION 

March 2001 
Rev. 0; .~.. '. I '  A-14 QO0326 

0' 125' 250' 500.' v 
SCALE: 1 INCH=250  FEET 



Table A-9 Excavations into GMA - Hydrologic Calculation Summary1 a 

1. 
2. 
3. 
4. 
5. 
6. 

See Appendix H for detailed calculations. 
See Figure A-5: Watershed Key Map for Boiler Plant Excavation into GMA. 
See Figure A-6: Watershed Key Map for Plant 9 Excavation into GMA. 
See Figure A-7: Watershed Key Map for Plant 5 Excavation into GMA. 
See Figure A-8: Watershed Key Map for Plant 6 Excavation into GMA. 
Use minimum time of concentration equal to 0.1 hours. 

March 2001 
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Table A-10 Excavations into GMA - Pump Data  summa^+ 

Pump Suction 
No. Pipe 

Diam. 
(in) 

P-201 16 
P-202 12 
F-203 12 
P-204 8 
P-205 12 
P-206 10 
P-207 12 

Suction Discharge Discharge Flow Total NPSH Suction 
Pipe Pipe Pipe. Rate Head Avail. Static 

Length Diam. Length2 (gpm) (ft) (ft) Lift 
(ft) (in) (ft) (ft) 
15 16 115 5670 46 28.02 2.5 
15 12 21.5 2235 17 28.35 3 
15 12 51 2235 20 28.35 4 
15 8 41 817 17 28.26 4 
15 12 56 2437 24 27.28 3 
15 10 47 1630 22 27.80 4 
15 12 37 2846 23 27.11 4 

1. 
2. 

See Appendix H for detailed calculations. 
Minimum horizontal distance between pump and top of excavation; actual distance may 
vary depending on field routing of pump lines. 

March 2001 
Rev;o . 
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e APPENDIX B - HYDROLOGIC AND HYDRAULIC CALCULATIONS 
FOR AREA 3A INITIAL EXCAVATION 

(Refer to Figure A-1 in Appendix A for watershed key map) 

Watershed 1A: 

Cover description, gravel 
Curve number, c N = 9 0  
Area, 
~O-JT., 24hr. Storm, 
Runoff, 

A = 0.62 ac, Am = C.0010 mi2 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning's coefficient, . 

2 - ~ . ,  24hr. Stom, 
Land slope, 

n = 0.011 (Table 3-1,773-55) 

P2 = 3.0 in 
s = 0.005 ft/f t  

Flow length, L = l l O f t  

Compute Tt = 0.007(nL)O-g Tt = 0.04 hr 
p205 s0.4 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Pio, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 3.02 cfs (where 9p = quAmQFp) 
Pond/swamp factor, Fp = 1 

Watershed 1A drains to existing concrete trench. Check capacity of concrete trench 
using FlowMaster. Concrete trench drains into a 6-inch diameter outlet pipe. Check 
capacity of outlet pipe using FlowMaster. According to the following FlowMasfer 
calculations, the concrete trench is adequately sized to convey the peak discharge from 
Watershed 1A. However, the outlet pipe capacity is less than the peak discharge and 
will limit the discharge from this area to 0.52 cfs. 

March 2001 
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3 6 5 9  
Area 3A - capacity of trench drain 

Worksheet  for Rectangular Channel  

Project Descrlption 
Protea File ~:U5Ulomnaster fiies\area3a*i.tm2 
Worksheet 
Flow Element Rectangular Channel 
Method Mannlng's Formula 
Solve For Discharge 

01 Check capachy of trench drain 

Input Data 
Mannlngs Coefficient 0.013 
Channel Slope 0.005ooo tun 
Depth 1.00 ft 
Bottom Wldth 1.00 ft 

Results 
Dlscharge 3.89 ds 
Row Area 1.00 w 
Wetted Perimeter 3.00 ft 
l o p  Wldth 1.00 ft 
CrltlcaI Depth 0.78 fl 
Critlcal Slope 0.009352 ftlft 

Veioclty Head 0.23 11 
Specific Energy 1.23 !I 
Froude Number 0.00 

Velocity 3.89 1vs 

Notes: 

Watersheds 1A and 1B drains Into concrete trench draln which empties into 6-inch outlet pipes at either end. Peak 
discharge from Watershed 1A is 3.02 cfs; peak dlscharge from Watershed 1B is 4.53 cfs. Check capacity of trench 
drain to convey peak discharge. 

Trench capaclly is greater than the peak discharge lor Watershed 1A. However. trench capacity Is less than the 
peak discharge for Watershed 18. 

OMWOO 
1 l:OE28 AM 

March 2001 
Rev. 0 000336 



LOCKWOOD GREENE 

Area 3A - capacity of trench outlet pipe 
Worksheet for Circular Channel 

Project Descriptlon 
Project File p:\9SWlowmaster flleshrea3aAi .tm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacrty 

02 Check capacity of trench outlets 

Input Data 
MMnlngS Coefficient 0.010 
Channel Slope 0.005000 Wft 
Dlameter 6.00 in 

Results 
Depth 0.50 It 
Dlscharge 0.52 ds 
Flow Aree 0.20 R 
Wetted Perimeter 1.57 tt 
l op  Width 0.00 tt 
Crftlcal Depth OB? tt 
Percent Full 100.00 
CFMCIII Slope 0.006362 Mt 
Velocity 263 WS 
Velocity Head 0.11 tt 
Specific Energy FULL A 
Froude Number FULL 
Maximum Discharge 0.55 cfs 
Full Flow Capacity 0.52 cfs 
Full Flow Slope 0.005000 Wft 

Notes: 

Watersheds 1A and 1B drain into concrete trench drain which emptles into B-inch outlet pipes at elther end. Peak 
dlscharge from Watershed 7A is 3.02 cfs; peak dlscharge from Watershed 18 Is 4.53 cfs. Check capacity of outlet 
pipes to convey peak dbcharge. 

Outlet plpe capacity is less than the peak discharge. Therefore, outlet pipe cepaclty controls the discharge from 
Watereheds 1A and 1 B. 

March 2001 
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LOCKWOOD GREENE 
m m ~ o m : m c m ~ a o x m m ~ ~  

Watershed 1B: 0 3 6 5 9  
Cover description, gravel 
Curve number, CN = 90 
Area, 
~O-F., 24hr. Storm, 

A = 0.99 ac, Am = 0.0015 m i 2  

Pi0 = 4.1 in 
Runoff, Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning’s coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=llOft 
2-yr., 24hr. storm, 
Land slope, 

P2 = 3.0 in 
s = 0.005 ft/ft 

Compute Tt = 0.007(nL)0.8 Tt = 0.04 hr 
p205 s0.4 

Time of concentration, 

Initial abstraction, 

Tt = 0.04 hr (use minimum value of 0.1 hr) 

L = 0.222 (Table 41,  TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 4.53 cfs (where 9p = quAmQFp) 

Compute L /PIo, Ia/Pio = 0.05 
Unit peak discharge, 
Pond/swamp factor, Fp = 1 
Peak discharge, 

Watershed 1B drains to existing concrete trench. Check capacity of concrete trench 
using FZowlMasfer. Concrete trench drains into &inch diameter outlet pipe. According 
to the FZowMasfer calculations for Watershed lA, the concrete trench capacity is less 
than the peak discharge from Watershed 1B. Further, the outlet pipe capacity is less 
than the peak discharge and will limit the discharge from this area to 0.52 cfs. 

March 2001 
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Watershed 1C: 

Cover description, gravel 
Curve number, CN = 90 
Area, 
~O-JT., 24hr. storm, 
Runoff, 

A = 1.26 ac, Am = 0.0020 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TE-55) 

Surface description, gravel (overland flow) 
Manning’s coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=270ft 
2-yr., 24hr. storm, Pz = 3.0 in 

s = 0.02 ft/ft Land slope, 

Compute Tt = 0.007(r~L)~.~ Tt = 0.05 hr 
p205 s0.4 

Time of concentration, 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

Tt = 0.05 hr (use minimum value of 0.1 hr) 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit CII, TR-55) 

9p = 6.04 cfs (where 9p = quAmQFp) 

Compute L/Pio, L/Pio = 0.05 

Pond /swamp factor, Fp = 1 

Watershed 1C drains to existing catch basin CB71. Add discharge from the outlet pipe 
from Watershed 1B to the peak discharge from Watershed 1C. Design control measures 
to intercept surface runoff and convey it to the existing storm sewer system west of B 
Street. 

To intercept the surface runoff, the outlet pipe from CB71 may be plugged with a 
mechanical plug and a new storm drain installed between CB71 and CB313. Further, 
the drainage from Watershed 1E and 1F will be directed to existing manhole MH51 and 
conveyed to CB71 via the existing 10-inch diameter storm sewer. According to the 
following FZmMaster calculations, the outflow from MH51 will be limited to 2.77 cfs 
(i.e., the capacity of the existing 10-inch diameter storm sewer). Also, according to the 
following FZowMaster calculations, a 10-inch diameter CMP on slope of 0.7% will carry 
the total peak discharge of 0.99 cfs from CB71 to CB313. 

March 2001 
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Area 3 A  - capacity of outlet from MH51 
Worksheet for Circular Channel 

3 6 5 9  

Project Description 
Project File p:\35Ulomaster flles\areaWl .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

~ 

03 Check capacity of outlet from MH51 

Discharge 
Flow Area 
Wetted Perimeter 
Top WMth 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Speclflc Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 
Full Flow Slope 

09128100 
11-31 AU 

- 
input Data 
Mannings Coefflclent 0.013 
Cbnnel Slope 0.016000 ft/ft 
Diameter 10.00 In 

. -_ Results 
Depth 0.83 n 

March 2001 
Rev. 0 

'2.77 cfs 
0.55 fP 
2-62 n 
0.00 n 
0.73 n 

. 100.00 
0.014445 tVrt 
5.08 ttls 
0.40 tt 

FULL n 
FULL 

2.96 CIS' 
2.77 CIS 

0.016000 ft/ft 
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LOCKWOOD GREENE 
m ~ ~ ~ : e r . r o r ~ o x m r ~ ~  

Area 3A - new pipe from CB71 to C 0 3 1 3  
Worksheet lor Circular Channel 

Project Description 
Project File p:\35\flowmaster filesbreaSaA1 .fm2 
Worksheet 
Flow Element Circular Channel 
Method Mannlng's Formula 
Solve For Full Flow Capaclty 

04 Design drain plpe from CB71 to CB313 

Input Data 
Mannings Coefficient 0.024 
Channel Slope 0.007000 fvft 
Dlameter 10.00 In 

Results 
Depth 10.0 in 
Discharge 0.99 cts 
Flow Area 0.55 Ha 
Wetted Perlmeter 2.62 R 
l o p  Wldth 0.00 n 
Critlcal Depth 0.4 n 
Percent FUII  100.00 
Crltlcel Slope 0.022879 m 
Veloclty 1.82 ws 
VeloclIy Heed 0.05 11 
Spedflc Energy FULL I t  
Froude Number FULL 
Maximum Discharge 1.07 cfs 
Full Flow Capacity 0.99 d s  
Full Flow Slope 0.001000tvfi 

Notes: 

Watershed 1C drains into exlsting catch basin CB71, which also carries dlscharge from Watershed 18. Peak 
discharge from Watershed 1C Is 6.04 ds; peak dlscharge from Watershed 16 is 0.52 cfs. 

Design draln pipe from CB71 to existing catch basin CB313 Io carry surface drainage. New draln pipe will be e 
10-Inch dlameter CMP on a 0.7% slope to carry a peak discharge of 0.99 cts. 

March 2001 
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Watershed 1D: 

Cover description, 
Curve number, 
Area, 
10-yr., 24h.r. storm, 
Runoff, 

Surface description, 
Manning's coefficient, 
Flow length, 

Land slope, 
2 - ~ . ,  2 4 h .  Storm, 

c 3 6 5 9  
I-, - .  

gravel 
CN = 90 
A = 0.47 ac, A, = 0.0008 m i 2  

PlO = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

gravel (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 120 f t  
P2 = 3.0 in 
s = 0.01 ft/ft 

Compute Tt = 0.007(nL)0.8 Tt = 0.03 hr 
p205 ~ 0 . 4  

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 2.42 cfs (where 9p = quAmQFp) 

Compute Ia/Plo, L/Pio = 0.05 
Unit peak discharge, 
Pond/swamp factor, Fp = 1 
Peak discharge, 

Watershed 1D drains to existing catch basin CB313. Add discharge from the outlet 
pipes from Watersheds 1A and 1C to the peak discharge from Watershed 1D. Design 
control measures to intercept surface runoff and convey it to the existing storm sewer 
system to the west side of B Street. 

To intercept surface.runoff, the outlet pipe from CB313 may be plugged with a 
mechanical plug and a new storm drain installed between CB313 and CB311. 
According to the following FlowMastw calculations, a 10-inch diameter CMP on slope of 
0.5% will carry the total peak discharge of 0.84 cfs from CB313 to CB311. 

March 2001 
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Area 3A - new pipe from CB313 to CB311 
Worksheet for  Circular Channel 

ProJact Descriptlon 
Project Flle p:USVlowmaster RleskreaSel .fm2 
Worksheet 
Flow Element Clrcular Channel 
Method Manning's Formula 
Solve For Full Flow Capaclty 

05 Design drak plpe from CB913 to CB3i i  

Input Data 
Mannlngs Coefflcient 0.024 
Channel Slope 0.005000 ftlft 
Dlameler 10.00 In 

Results 
Depth 0.83 n 
Discharge 
Flow Area 
Wetted Perimeter 
Top Wldth 
Crltlcal Depth 
Percent Full 
Crttlcal Slope ' 

Velocity 
Velocity Head 
Speciflc Energy 
Froude Number 
Haxlrnurn Discharge 
Full Flow Capaclty 
Full Flow Slope 

0.84 cfs 
0.55 w 

0.00 11 
2.62 n 

0.41 n 

0.0210eo ftlft 

0.04 n 

100.00 

1.54 tlls 

FULL ft 
FULL 

0.90 cfs 
0.84 ds 
0.005000 w 

Notes: 

Watershed 10  drains into existkg catch basin CB313. which also carries discharge from Watersheds 1A and 1C. 

New drein pipe will be a l0-lnch diameter CMP on a 0.5% slope. 

March 2001 
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Watershed 1E: a 
Cover description, gravel 
Curve number, cN=90  
Area, 
~O-F., 2 4 h .  Storm, 
Runoff, 

,A = 1.84 ac, A, = 0.0029 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning's coefficient, 

2-yr., 24hr. storm, 
Land slope, 

Compute Tt = 0.007(1L)~.~ Tt = 0.04 hr 

n = 0.011 (Table 3-1, TR-55) 

P2 = 3.0 in 
s = 0.005 ft/ft 

Flow length, L = l l O f t  

. -  

p20S s0.4 

3659' 

Time of concentration,' Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit 4Ii, TR-55) 

4p = 8.76 cfs (where 9p = quAmQFp) 

Compute b/Plo, Ia/Plo = 0.05 

Pond /swamp factor, Fp = 1 

Watershed 1E drains to existing concrete trench. The concrete trench drains into a 6- 
inch diameter outlet pipe. Check capacity of outlet pipe using FZowMaster. According 
to the FZowMizster calculations for Watershed 1A and 1B (storm sewer systems for 
Watersheds lA, lB, and 1E are similar), the concrete trench is not adequately sized to 
convey the peak discharge from Watershed 1E. Further, the outlet pipe capacity is less 
than the peak discharge and will limit the discharge from this area to 0.52 cfs. Design 
control measures to intercept surface runoff and convey it to the existing storm sewer 
system to the west of B Street. 

To intercept surface runoff, the outlet from the concrete trench may be air-gapped (or 
the concrete trench backfilled). Thereafter, the surface runoff may be directed to a new 
drainage ditch along the north side of the Impacted Materials Haul Road (Le., the 
OMTA - Bulk Debris Staging Area) and conveyed to existing manhole MH47 via a new 
storm sewer pipe. 

March 2001 
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Watershed 1F 

Cover description, gravel 
Curve number, c N = 9 0  
Area, 
~O-F., 24hr. Storm, 
Runoff, 

A = 1.99 act A, = 0.0031 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning’s coefficient, 
Flow length, 
2 - ~ . ,  24hr. Storm, 
Land slope, 

n = 0.011 (Table 3-1,TR-55) 
L = 180 ft 
P2 = 3.0 in 
s = 0.025 f t / f t  

Compute Tt = 0.007(nL)O-8 Tt = 0.03 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit P-II, TR-55) 

9p = 9.36 cfs (where 4p = quAmQFp) 

Compute L/Plo, Ia/Plo = 0.05 

Pond/swamp factor, Fp = 1 

Watershed 1F probably drained to existing catch basin CB67 under the original design 
of the plant storm sewer system. However, this catch basin has since been covered 
(probably to facilitate construction of the haul road). Existing manhole MH47 drains 
surface runoff from the drain tiles in the watershed area and probably drains other 
surface runoff from Watershed 1F. Design control measures to intercept surface runoff 
and convey it to the existing storm sewer system to the west of B Street. 

To intercept surface runoff, the outlet pipe from MH47 may be plugged with a 
mechanical plug. Thereafter, the surface runoff may be directed to a new drainage 
ditch and conveyed to MH47 via a new storm sewer pipe. The ditch configuration is 
dependent on the surface topography in the drainage area. According to the following 
FZowMusfm calculations, the drainage ditch on a 0.5% slope will convey the peak 
discharge to the new 10-inch diameter CMP on a 0.5% slope. (Far the CMP design, refer 
to FZowMaster calculations for Watershed 1D.) 

Based on Rational Method, peak discharge from the OMTA - Bulk Debris Staging Area 
is 1.3 cfs. Also, the discharge from the nearby portable wheel wash is 0.4 cfs. The 
proposed modifications to the storm sewer system will collect the surface runoff. 

March 2001 
Rev. 0 . .  
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Area 3A - new dltch north of haul  road 
Worksheet for Trapezoidal Channel 3659' 

ProJect Description 
Project Flle p:\35Ulowmaster files\srea3aAl .fm2 
Workaheet 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

06 Deslgn aew ditch north of haul mad 

Input Data 
Mannings Coefficient 0.030 

Left Slde Slope 
Right Side Slope 
Bottom Width 6.00 h 

Channel Slope 0.005000 ftm 
3.000000 H : V 
3.000000 H : V 

Discharoe 10.00 CfS 

Results 
Depth 0.80 f l  
Flow Area 4.67 11' 

Top Width 9.60 11 
Critical Depth 0.41 ft 
Critical Slope 0.018978 ftnt 

Wetted Pertmeter 9.79 11 

Velocity 2.14 tvs 
Velostty Head 0.07 n 
Speclfic Energy 0.67 fl 
Froude Number 0.54 
Flow is subcritical. 

Notes: 

New drainage ditch will carry total peak dlscharge and provide temporary detention duringlarger storm events. 

March 2001 
Rev. 0 



LOCKWOOD GREENE 
n m m m e m r ? m ~ ~ o x m m ~ r r ; . i n  

Watershed 2A: 

Cover description, gravel 
Curve number, c N = 9 0  
Area, 
IO-yr., 24-hr. Storm, 
Runoff, 

A = 1.15 ac, Am = 0.0018 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning's coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=180ft  
2-yr., 24-hr. storm, P2 = 3.0 in 
Land slope, s = 0.03 ft/f t  

Compute Tt = 0.007(nL)0-8 Tt = 0.03 hr 
p20.5 ~ 0 . 4  

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 5.44 cfs (where gp = quAmQFp) 

0 Compute Ia/P1o, Ia/Plo = 0.05 

Pond/swamp factor, Fp = 1 

' 

Watershed 2A drains to existing catch basin CB105. Add discharge from outlet of 
Watershed 2A to discharge from Watershed 1D and check capacity of outlet pipe from 
CB105 using FZowMaster. According to the following FZozuMizster calculations, the outlet 
pipe capacity from CB105 is less than the peak discharge from Watershed 2A. 
Therefore, the outlet pipe capacity will limit the discharge to 6.13 cfs. 



3659 
Area 3 A  - capacity of outlet from CB105 

Worksheet for Clrcular Channel 

_____ ~ ~ 

Projectiescrlption 
Project Flle p:Ufiflowmaster flIes\area3a~! .fm2 
Worksheet 
Flow Element Clrcular Channel 
Method Manning's Formula 
Solve For Full Flow Capaclty 

07 Check capacity of outlet from CB105 

Input Data 
Mannings Coefficient 0.013 
Channel Slope 0.009000 wft 
Diameter 15.00 In 

Results 
Depth 1.25 n 
Discharge 
Flow Area 
Wetted Perlmeter 
l o p  Wldth 
Critical Depth 
Percent Full 
Crltkal Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Maxlmum Dlscharge 
Full Flow Capachy 

6.13 cfs 

3.93 h 
1.23 ne 

0.00 n 
1.00 tt 

100.00 
0.009415 tVft 
4.99 Ws 
0.34 n 

FULL n 
FULL 

6.59 cfs 
6.13 cfs 

Full Flow Slope 0.009000 fm 

Notes: 

Watershed 2A dralns into CB105. whlch also canles dacharge from outlet of Watershed 1D. Peak discharge from 
Watershed 2A Is 5.44 cfs; dlscharge of outlet from Watershed ID Is 1.83 cfs. Check capaclty of outlet from CB105 
to carry 7.27 cfs. 

Outlet pipe capacity is less than the peak discharge. Therefore. outlet pipe capacity controls me dlscharge from 
Watershed 2A. 

0912amO 
11:08:48 AN 
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Watershed 2B: 

Cover description, 
Curve number, 
Area, 

Runoff, 
~O-JT., 24hr. Storm, 

Surface description, 
Manning's coefficient, 
Flow length, 

Land slope, 
2-yr., 24hr. storm, 

_..._ 

gravel 
c N = 9 0  
A = 1.83 ac, Am = 0.0029 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

gravel (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 150 ft  
P2 = 3.0 in 
s = 0.007 ft/ft . .  

Compute Tt = 0.007(nL)0.8 Tt = 0.04 hr 

Surface description, 
Flow length, 
Watercourse slope, 
Average velocity, 

ComputeTt= L 

Time of concentration, 
3600 V 

Initial abstraction, 
Compute Ia/P1o, 
Unit peak discharge, 
Pond /swamp factor, 
Peak discharge, 

paved (gravel ditch) 
L = 380ft 
s = 0.008 ft/ft 
V = 1.8 fps (Figure 3-1, TR-55) 

Tt = 0,06 hr 

Tt = 0.10 hr 

L = 0.222 (Table 41 ,  TR-55) 
L/Pio = 0.05 
qu = 1000 csm/in (Exhibit 4-& TA-55) 

9p = 8.76 cfs (where 9p = quAmQFp) 
Fp = 1 

Watershed 2B drains to existing ditch. Check capacity of ditch using NowMizster. 
According to the following FZowMizstw calculations, the 1 ft. deep ditch with 2 ft. bottom 
width and 3H:lV side slopes is adequate to carry the peak discharge from Watershed 
2B. 



' 0  

Area 3A - existing ditch (west) 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 
Pmjecl Flle p:UNlowmaster Hles\area3a*l .W 
Worksheet 
Flow Element Trapazoldal Channel 
Method Mannlng's Formula 
Salve For Channel Depth 

08 Check capeclty of exlstlng west dltch 

Input Data 
MMnlng6 Coettlclent 0.030 
Channel Slope 0.0D8000 m 
Left Slde Slope 
Rlght Slde Slope 
Bottom Wldth 2.00 ft - 

Dlscharqe 8.76 cfs 

3.000000 H : V 
3.000000 H : V 

Results 
Depth 0.76 n 
Flow Area 3.24 n= 
Wetted Perlmeter 6.79 11 
Top Wldth 6.55 ft 
Critlcal Depth 0.62 ft 
Crltkal Slope 0.018367 Wft 
Velocity 2.70 Ws 

Specific Energy 0.87 ' It 
Froude Number 0.68 
Flow Is subcrltical. 

Veloclty Head 0.11 n 

3659 

Notes: 

Watershed 2 8  drains mto existing ditch llne along west boundary. Check ditch dimensions agahst peak discharge of 
8.76 cfs. According to peak velocity computed for atorementloned conditions, gress provldes suitable protection 
against erosion. 

FlarYuOr r1.10 
P.ge 1 Of 1 
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Watershed 2C: 
, .  . .  

Cover description, 
Curve number, 
Area, 

Runoff, 
~O-F., 24hr. Storm, 

Surface description, 
Manning’s coefficient, 
Flow length, 

Land slope, 
2 - ~ . ,  24hr. storm, 

gravel 
CN = 90 
A = 2.35 ac, A, = 0.0037 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

gravel (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L=300ft 
Pz = 3.0 in 
s = 0.01 ft/ft 

..- 

Compute Tt = 0.007(nL)0-s Tt = 0.07 hr 
pz05 ~ 0 . 4  

Surface description, paved (gravel ditch) 
Flow length, L=160ft 
Watercourse slope,’ 
Average velocity, 

s = 0.016 ft/ft 
V = 2.6 fps  (Figure 3-1, TR-55) 

ComputeTt= L Tt = 0.02 hr 
3600 V 

Time of concentration, Tt = 0.09 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute Ia/P1o, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

4p = 11.17 cfs (where 4p = quAmQFp) 
Pond/swamp factor, Fp = 1 

Watershed 2C drains to an existing sump down-gradient from catch basin CB87. Check 
capacity of outlet pipe from this sump using FZowMastw. According to the following 
FZowMaster calculations, outlet pipe capacity from existing sump will control the peak 
discharge from Watershed 2C. Therefore, the peak discharge from Watershed 2C will 
be limited to 8.73 cfs. 



3 6 5 9  
Area 3A - capacity of outlet from CB87 

Worksheet for Circular Channel 

Project Descrlptlon 
ProJect File p:\35\flowmaster fileslsrea3a~l .fm2 
Worksheet 
Flow Element Circular Channel 
Method Mannlng's Formula 
Solve For Full Flow Capachy 

09 Check capacity of outlet from CB87 

Input Data 
Mannlngs Coefflclent 0.013 
Channel Slope 0.060000 Wft 
Diameter 12.00 In 

Depth 
Discharge 
Flow Area 
Wetted Perimeter 
l o p  Width 
CrltJcal Depth 
Percent FuIl 
CrMcal Slope 
Veloclty 
Veloclty Head 
Speclfic Energy 
Froude Number 
Maximum Dlscharge 
Full Flow Capachy 

Results 
1.00 ' h 
8.73 de 
0.79 (r 
3.14 ft 
0.00 ft 
0.99 ft 

100.00 
0.055171 ttlft 

11 .11  tvs 
1.92 a 

FULL a 
FULL 

9.39 cfs 
8.73 cfs 

Full Flaw Slope 0.060000 fUft 

Notes: 

Watershed 2C drains into existing sump. Peak discharge from Watershed 2C is 11.17 cfs. Check capacity of outlet 
from sump down-gradient from C887 to carry discharge. 

Outlet pipe capacity is less than the peak dlscharge. Therefore. outlet pipe capacity controls the dlscharge from 
Watershed 2C. 

March 2001 
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Watershed 2D: 

Cover description, 
Curve number, CN = 90 
Area, 
IO-p., 24hr. Storm, 
Runoff, 

combination gravel and concrete pad 

A = 2.42 ac, Am = 0.0038 m i 2  

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, gravel (overland flow) 
Manning’s coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=200ft 
2-yr., 24-hr. storm, 
Land slope, 

Pz = 3.0 in 
s = 0.035 ft/ft 

Compute Tt = O.O07(nLP* Tt = 0.03 hx 
pz05 ~ 0 . 4  

Time of concentration, Tt = 0.03 hr (use value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 4-1, TR-55) 

q,, = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 11.48 cfs (where 9p = quAmQFp) 

Compute Ia/Plo, Ia/Pld = 0.05 

Pond/swamp factor, Fp = 1 

Watershed 2D drains to existing catch basin CB79. Check capacity of outlet pipe from 
CB79 using FlowMaster. According to the following FlowMaster calculations, the outlet 
from CB79 will control the peak discharge from Watershed 2D. Therefore, the peak 
discharge from Watershed 2D will be limited to 2.26 cfs. 

March 2001 
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Area 3A - capacity of outlet from CB79 
Worksheet for Circular Channel 

Project Descrlptlon 
Prolect Flle D:\3Sfloma6ter filesbea3aW .fm2 ' 

Woksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacfty 

10 Check capaclty of outlet from CB79 

Discharge 
Flow Area 
Wetted Perimeter 
Top Wldth 
Crltical Depth 
Percent Full 
CRlcal Slope 
Veloclty 
Velocity Head 
Speclfic Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 
Full Flow Slope 

LOCKWOOD GREENE 
~ m r m t r ~ r o r r r o x m m ~ ~  

Input Data 
Mannlngs Coefflclent 0.013 
Channel Slope 0.035000 fvft 
Dlameter 8.00 in 

Results 
Depth 0.67 i t  

Notes: 

2.26 d s  
0.35 ftz 
2.09 R 
0.00 it 
0.64 it 

0.030522 Wft 

0.65 ft 
FULL ft 
FULL 

100.00 

6.48 Ws 

2.43 cis 
2.26 cfs 
0.035000 ftm 

$ 6 5 9  

Watershed 2D drains Into CB78. Peak dlscharge from Watershed 2D is 11.48 cfs. Check capaclty of outlet from 
CB78 to carry discharge. 

Outlet plpe capacity is less than the peak discharge. Therefore, outlet pipe capacity controls the dlscharge imm 
Watershed 2D. 

March 2001 
Rev'. 0 
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Watershed2E . 

s Cover description, gravel 
Curve number, CN = 90 
Area, 
~O-JT., 24hr. stom, 

A = 3.05 ac, A m  = 0.0048 mi2 
Pi0 = 4.1 in 

Runoff, Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning’s coefficient, n = 0.011 (Table 3-1, TR-55) 

L = 200 ft 
Pz = 3.0 in 
s = 0.015 ft/ft 

Flow length, 
2-yr., 24-hr. storm, 
Land slope, 

Compute Tt = 0.007(nL)0-8 Tt = 0.04 hr 
p*o5 so.4 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41,  TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 14.50 c f ~  (where 9p = quAmQFp) 

Compute L/Plo, Ia/Plo = 0.05 

Pond/swamp factor, F p  = 1 

Watershed 2E drains to an existing sump; there is no gravity outlet to the sump. Based 
on contractor-supplied pumps to decant the sump, the Contractor shall determine peak 
pump rate from Watershed 2E using the available storage capacity of the existing sump. 

March 2001 
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Watershed 3A: e 
Cover description, gravel 
Curve number, CN = 90 
Area, 
~O-F., 2 4 h .  storm, 
Runoff, 

A = 2.26 ac, Am = 0.0035 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface .description, gravel (overland flow) 
Manning's coefficient, 

2 - ~ . ,  24hr. stom, 
Land slope, 

n = 0.011 (Table 3-1, TR-55) 

P2 = 3.0 in 
s = 0.005 ft/ft 

Flow length, L=200ft 

Compute Tt = 0.007(nL)O-8 Tt = 0.06 hr 
p205 ~ 0 . 4  

Surface description, paved (gravel ditch) 
Flow length, L = 1130 ft 

s = 0.009 ft/ft Watercourse slope, 
Average velocity, V = 1.9 f p s  (Figure 3-1, TR-55) 

ComputeTt= L Tt = 0.17 hr 
3600 V 

Time of concentration, . Tt = 0.23 hr 

3659 

Initial abstraction, I, = 0.222 (Table 41, TR-55) 
Compute IJPIO, L/Pio = 0.05 
Unit peak discharge, qu = 750 csm/in (Exhibit 4II, TR-55) 

Peak discharge, 9p = 7.93 cfs (where 9p = quAmQFp) 

Watershed 3A drains to existing catch basin CB21. Check capacity of outlet pipe from 
CB21 using FlowMaster. According to the following FZowMaster calculations, the outlet 
pipe capacity from CB21 is less than the peak discharge from Watershed 3A. Therefore, 
the outlet pipe capacity will limit the discharge to 1.88 cfs. 

Pond/swamp factor, Fp = 1 

March 2001 
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LOCKWOOD GREENE 

Area 3A - capacity of outlet from CB21 
Worksheet for Circular Channel 

Project Description 
Profect File p:\35\flowmaster filesbrea3aAl .tm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

11 Check capaclty of outlet from CB21 

!nput Data 
Mannlnga Coefficient 0.013 
Channel Slope 0.007400 1vR 
Diameter 10.00 in 

Depth 0.03 a 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Critics1 Depth 
Percent Full 
Crltical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Maximum Discharge 
Full Flow Capaclty 
Full Flow Slope 

1.00 cfs 
0.55 fP 
2.62 R 

0.62 ft 

0.009207 ttm 

0.19 ft 
FULL ft 
FULL 

0.00 ft 

100.00 

3.46 fvs 

2.03 cfs 
1.00 cts 
0.007400 tVrt 

Notes: 

Watershed 3A drains to CB21. Peak discharge from Wetenhed 3A is 7.93 cfs. Check capacity of outlet from CB21. 

Outlet pipe capacity is less than the peak discharge. Therefore. outlet pipe capacity controls the discharge from 
Watershed 3A. 

Flowthater vl.10 
P.O. 1 01 1 
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Watershed 3B: 0 
Cover description, 
Curve number, 
Area, 

Runoff, 
10-JT., 24hr. Storm, 

Surface description, 
Manning's coefficient, 
Flow length, 

Land slope, 
2-JT., 24hr. stom, 

combination gravel and concrete pad - 3659 
CN = 90 
A = 0.65 ac, Am = 0.0010 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

concrete pad (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L=90fi 
Pz = 3.0 in 
s = 0.005 ft/ft 

Compute Tt = 0.007(nL)O.8 .Tt = 0.03 hr 

Surface description, 
Flow length, 
Watercourse slope, 
Average velocity, 

ComputeTt= L 
3600 V 

Time of concentration, 

Initial abstraction, 
Compute L/Plo, 
Unit peak discharge, 
Pond/swamp factor, 
Peak discharge, 

paved (gravel ditch) 
L = 360 ft  
s = 0.005 ft/ft 
V = 1.4 fps  (Figure 3-1, TR-55) 

Tt = 0.07 hr 

Tt = 0.1 hr 

I, = 0.222 (Table 4-1, TR-55) 
L/Pio = 0.05 
qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 3.02 cfs (where 9p = quAmQFp) 
Fp = 1 

Watershed 3B drains to existing catch basins CB22 and CB23. Check capacity of outlet 
pipes from CB22 and CB23 using FlowMizster. According to the following FZowMaster 
calculations, the combined outlet pipe capacity from CB22 and CB23 is greater than the 
peak discharge from Watershed 3B of 3.02 cfs. 

March 2001 
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. Area 3A - capacity of outlet CB22 8 CB23 
Worksheet for Circular Channel 

Project Description 
Project File p:\35\flowmaster flles\erea3aAl .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solvu For Full Flow Capacity 

12 Check capacity of outlet CB22 6 CB23 

input t a ta  
Mannlngs Coefflcient 0.013 
Channel Slope 0.006900 Mt 
Dlameter 10.00 in 

Results 
Depth 0.63 ft 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
CrlUcal Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Speclflc Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 

1.62 & 
0.55 na 
2-82 it 
0.00 n 
0.61 n 

100.00 
0.008955 tvn 
3.34 fvs 
0.17 it 

FULL 11 
FULL 

1.96 CfS 
1.82 cfs 

Full Flow Slope 0.006900 W 

Notes: 

Watershed 36 drains Into CB22 and CB23. Peak discharge from Watershed 38 is 3.02. Check capaclty of outlets 
from both catch basins to carry peak disharge. 

Plpe capacity of both outiets is 3.64 ch. Therefore, the outlet pipe capacity less greater than the peak discharge. 

mum 
11:07:12 AM 

F b r l l u I a  ~5.10 
P.g. 1 01 1 
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a Watershed 
Cover description, gravel 
Ckenumber,  I CN = 90 
Area, 
~O-F., 24hr. Stom, 
Runoff, 

A = 0.76 ac, A, = 0.0012 miz 
PlO = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
' Manning's coefficient, n = 0.011 (Table 3-i, TR-55) 

P2 = 3.0 in 
s = 0.005 ft/ft 

Flow length, L=210ft 
2 - ~ . ,  24h.  Storm, 
Land slope, 

Compute Tt = 0.007(nL)0.8 Tt = 0.07 hr 
pzOS ~ 0 . 4  

Time of concentration, 

Initial abstraction, 
Compute b/Plo, 
Unit peak discharge, 
Pond /swamp factor, 
Peak discharge, 

Tt = 0.07 hr (use minimum value of 0.1 hr) 

I, = 0.222 (Table 41,  TR-55) 
WPio = 0.05 
qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 3.62 cfs (where 9p = quAmQFp) 
F p  = 1 

3 6 5 9  

Watershed 4A will d r h i  to existing catch basin CB68. Check capac ty of outlet pipe 
from CB68 using FZowMasier. According to the following FZowMasier calculations, the 
outlet pipe capacity from CB68 is less than the peak discharge from Watershed 4A. 
Therefore, the outlet pipe capacity will limit the discharge to 3.19 cfs. 

March 2001 
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Area 3A - capacity of outlet from CB60 
Worksheet for Circular Channel 

Project File p:\35Ulowmaster flles\area3a~l .fm2 
Worksheet ' 13 Check capaclty of outlet from CB68 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capaclty 

Input Data 
MMnhgS Coefficient 0.013 
Channel Slope 0.008000 Hlft 
Diameter 12.00 In 

Discharge 
Flow Area 
Wetted Perimeter 
Top Wldth 
Crltlcal Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Maximum Discharge 
Full Flow Capactty 
Full Flow Slope 

~~ 

Resutts 
Depth 1.00 n 

3.14 n 
0.00 n 

3.19 CIS 
0.79 fF 

0.76 fi 

0.009204 Wft 
4.06 WS 

0.26 ft 
FULL n 
FULL 

100.00 

3.43 cfs 
3.19 cfs 
0.008006 m 

Notes: 

Watershed 4A dralns Into CB68. Peak discharge from Watershed 4A is 3.62 CIS. Check capacity of outlet from 
CB68. 

Outlet pipe capacity Is less than the peak dlscharge from Watershed 4A. Therelore. outlet pipe capacity controls the 
dlscharge from Watershed 4A. 

FlmMa.ur 6 . 1 0  
Papa 1 d 1 

. ,  < .  
March 2001 
Rev.0 ' E28 

009361 



LOCKWOOD GREENE 

Watershed 4B: a 
Cover description, gravel 
Curve number, m=90 
Area, 
10-yr., 24-hr. storm, 
Runoff, 

A = 0.64 ac, A, = 0.0010 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning’s coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L = 180ft 
~-JT., 24hr. stom, P2 = 3.0 in 
Land slope, s = 0.03 ft/ft 

Compute Tt = 0.007(nL,)0.8 Tt = 0.03 hr 
p20S s0.4 

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 3.02 cfs (where 9p = quAmQFp) 

Compute L/Plo, L/Pio = 0.05 

Pond/swamp factor, Fp = 1 

Watershed 4B will drain to existing catch basin CB205. Add discharge from outlet of 
Watershed 4B to discharge from Watershed 4A and check capacity of outlet pipe from 
CB205 using FZowMasfer. According to the following FZozvlMaster calculations, the outlet 
from CB205 will control the peak discharge from Watershed 4B. Therefore, the peak 
discharge from Watershed 4B will be limited to 3.56 cfs. 

March 2001 
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Area 3A - capacity of outlet from CB2OS 
Worksheet for Circular Channel 

Project Descrlptlon 
Project File p:\35\1lowmaster fllesbrea3aAl .lm2 
Worksheet 
Flow Element Ctrcular Channel 
Method Manning's Formula 
Solve For Full Flow CapacRy 

14 Check capacity of outlet from CB205 

~~ 

Input Data 
Mannlngs Coefflclent 0.013 
Channel Slope 0.010000 tcnt 
Plameter 12.00 In 

*emits 
Depth 1.00 n 
Dlscharge 
Flow Area 
Wetted Perimeter 
Top Width 
Critlcal Depth 
Percent Full 
Critical Slope 
velocity 

Speclflc Energy 
Froude Number 
Maxlmum Discharge 
Full Flow CPoacltV 

VelDclty Head 

3.56 ds 
0.79 w 
3.14 11 
0.00 11 
0.81 n 

100.00 
0.010310 tun 
4-54 w6 
0.92 R 

FULL n 
FULL 

3.83 CIS 
3.56 ds 

FUII FIOW G p e  0.010000 ftm 

Notes: 

Watershed 46 dralns Into CB205. which also carries discharge from outlet of Watershed 4A. Peek discharge from 
Watershed 40 is 3.02 cfs: discharge from Watbr6hed 4A Is 3.19 cfs. Check capacity of outlet from CB205 to carry 
discharge of 6.21 cfs. 

Outlet pipe capacity Is less than the peak discharge. Therefore, outlet plpe capacity controls the discharge from 
Watershed 40. 

O M 0  
11:0728 AN 
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LOCKWOOD 'GREENE 

Watershed 4C: a - 
Cover description, 
Curve number, 
Area, 

Runoff, 
~ O - V . ,  24h. Stom, 

Surface description, 
Manning's coefficient,. 
Flow length, 
2-yr., 24hr. storm, 
Land slope, 

gravel 
c N = 9 0  
A = 0.45 ac, Am = 0.0007 mi* 
Pi0 = 4.1 in 
Q = 3.02 ih (Table 2-1, TR-55) 

gravel (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 130ft 
P2 = 3.0 in 
s = 0.03 ft /f t  

Compute Tt = 0.007(nL)0.s Tt = 0.02 hr 
p20.5 ~ 0 . 4  

Time of concentration, Tt = 0.02 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, , 

I, = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit 4-D, TR-55) 

9p = 2.11 cfs (where 9p = quAmQFp) 

Compute Ia/Plo, Ia/Plo = 0.05 

Pond/swamp factor, F p  = 1 

Watershed 4C will drain to existing catch basin CB206. Check capacity of outlet pipe 
from CB206 using FZowMaster. According to the following FlowMaster calculations, the 
outlet from CB206 will control the peak discharge from Watershed 4C. Therefore, the 
peak discharge from Watershed 4C will be limited to 0.85 cfs. 
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Area 3A - capacity of outlet from CB206 
Worksheet fo r  Clrcular Channel 

ProJect Description 
Project File p:\35Ulomaster files\aros8@i .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

15 Check capacity of outlet from CB206 

input Data 
Yannings Coefficient 0.013 
Channel Slope 0.005000 fUfi 
Diameter 8.00 in 

Results 
Depth 0.67 R 
Discharge 
Flow Ares 
Wetted Perimeter 
l o p  Width 
CrWlcal Depth 
Percent Full 
Critical Slope 
Velochy 
Velocity Head 
Speclfic Energy 
Froude Number 
Maximum Discharge 
Full Flow CaDacltv 

0.85 cfs 
0.35 R 
2.09 R 
0.00 ft 
0.44 ft 

0.008483 rVn 
2.45 fvs 

100.00 

0.09 n 
FULL n 
FULL 

0.92 cfs 
0.85 cfs 

Full Flow Slope . 0.005000 fvft 

Notes: 

Watershed 4C drains into CB206. Peak discharge from Watershed 4C is 2.11 cis. Check capacity of outlet fmm 
CB206 to carry dlscharga. 

Outlet pipe capacity is less then the peak discharge. Therefore, outlet plpe capaclty controls the discharge from 
Watershed 4C. 

OMBID0 
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Watershed 4D: 0 
Cover description, concrete pads 
Curve number, c N = 9 5  
Area, 
IO-JT., 24hr. storm, 

A = 2.25 ac, Am = 0.0035 m i 2  

Pi0 = 4.1 in 
Runoff, Q = 3.53 in (Table 2-1, TR-55) 

Surface description, 
Manning's coefficient, 
Flow length, 
~-JT., 24hr. storm, 

concrete pad (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 300 ft 
Pz = 3.0 in 
s = 0.002 ft/f t  Land slope, 

3 6 5 9  

Compute Tt = O.O07(nL)o.* Tt = 0.13 hr 
p20S s0.4 

Time of concentration, Tt = 0.13 hr 

Initial abstraction, L = 0.105 (Table 41, TR-55) 

q,, = 950 csm/in (Exhibit 4II, TR-55) 

9p = 11.73 cfs (where 9p = quAmQFp) 

Compute L/Plo, L/PlO = 0.02 
Unit peak discharge, 
Pond/swamp factor, Fp = 1 
Peak discharge, 

Watershed 4D will drain to existing catch basin CB139. Add discharge from outlet of 
Watershed 4D to discharge from Watersheds 4B and 4C and check capacity of outlet 
pipe from CB139 using FZowMaster. According to the following FZowMastw calculations, 
the outlet from CB139 will control the peak discharge from Watershed 4D. Therefore, 
the peak discharge from Watershed 4D will be limited to 9.14 cfs. 

March 2001 
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Area 3A - capacity of outlet from C8139 
Worksheet for Circular Channel 

Project Description 
Project File p:\35\flowrnaster flleshrea3aY .fmz 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

16 Check capacity of outletfrom CB139 

Input Data 
Manning6 Coefflcient 0.013 
Channel Slope 0.020000 m 
Diameter 15-00 in 

Results 
Depth 1.25 n 
Discharge 9.14 cts 
Flow Area 1.23 ft* 
Wetted Perimeter 3.93 n 
l o p  Width 0.00 n 
Clftlcal Depth 1.16 11 
Percent Full 100.00 
Crltical Slope 0.017309 
Velocity 7.44 WS 
Veloclty Head 0.86 f i  
Speclflc Energy F U U  n 
Froude Number FULL 
Maxlmum Discharge 9.83 cfs 
Full Flow Capectty 9.14 cfs 
Full Flow Slope 0.020000 fvrt 

Notes: 

Watershed 4D drains into CB139, which also carries discharge from outlet of Watersheds 48  and 4C. Peak 
discharge from Watershed 4D Is 13.87 cfs; peak discharge from Watershed 48 is 3.56 ck: peak discharge from 
Watershed 4C Is 0.85 cfs. Check capacity of outlet to carry discharge. 

Outlet pipe capacity is less than the peak discharge. Therefore. outlet pipe capacity controls the discharge from 
Watershed 4D. 

o M 8 R ) O  
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Watershed 4E: 

Cover description, 
Curve number, CN = 90 
Area, A = 1.51 ac, Am = 0.0024 mi2 , 

IO-yr., 24hr. storm, 

3659 
combination of gravel and concrete pad 

Pi0 = 4.1 in 
Runoff, Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning's coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=22Oft 

Land slope, 
2-yr., 24hr. storm, P2 = 3.0 in 

s = 0.02 ft/ft 

Compute Tt = 0.007(nL)0-8 Tt = 0.04 hr 
p205 s0.4 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute IJPio, L/Pio = 0.05 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4 4 ,  TR-55) 

9p = 7.25 cfs (where 9p = quAmQFp) 

Unit peak discharge, 
Pond/swamp factor, Fp = 1 
Peak discharge, 

Watershed 4E will drain to existing catch basin CB147. Add discharge from outlet of 
Watershed 4E to discharge from Watershed 4D and check capacity of outlet pipe from 
CB147 using FZowMastm. According to the following FZmM~zstm calculations, the outlet 
from CB147 will control the peak discharge from Watershed 4E. Therefore, the total 
peak discharge will be limited to 7.79 cfs. 
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LOCKWOOD GREENE 

Area 3A - capaclty of outlet from C8147 
Worksheet for Circular Channel 

Project Descrlplion 
ProJect Flle p:\35Vlowmaster llleshrea3a*l .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Now Capacity 

17 Check capaclty of outlet from CB147 

input Data 
Yanntngs Coefficient 0.013 
Channel Slope 0.005500 Mt 
Diameter m o o  tn 

Results 
Depth 1.50 n 
Discharge 
Flow Area 
Wetted Perimeter 
l o p  Width 
Crltlcal Depth 
Percent Full 
Critical Slope 
Velochy 
Veloclty Head 
Speclflc Energy 
Froude Number 
Meximum Discharge 
Full Flow Capacity 
Full Flow Slope 

7.79 cfs 
r.n A* 
4.71 n 
0.00 11 
1.08 fl  

0.007276 Wft 
100.00 

4.41 WS 
0.30 n 

FULL n 
FULL 

8.38 cfs 
7.79 ds 
0.005500 Wft 

Notes: 

Watershed 4E dralns into CBi47. which also cnrries discharge from outlet of Watershed 40. Peak dlscharge from 
Watershed 4E is 7.25 cfs: peak discharge from Watershed 4D Is 9.14 19s. Check capacity of outlet from C6147 to 
any discharge. 

Outlet pipe capacity is less than the peak discharge. Therefore. outlet pipe capacity controls the discharge lrom 
Watershed 4E. 

o%IzMIO 
1 l m 4 6  W 

FlowMmstor 6.10 
Paon 1 Of 1 
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Watershed 4F: 8 
Cover description, 
Curve number, CN = 90 
Area, 
~O-JT., 24hr. stom, 
Runoff, 

combination of gravel and concrete pad 

A = 1.00 ac, A,,, = 0.0016 mi2 

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, gravel (overland flow) 
Manning's coefficient, 
Flow length, 
2-yr., 24hr. storm, 
Land slope, 

n = 0.011 (Table 3-1, TR-55) 
L = 240 f t  
P2 = 3.0 in 
s = 0.08 ft/ft 

3 6 5 9  

Compute Tt = 0.007(nL)O.8 Tt = 0.02 hr 

Time of concentration, Tt = 0.02 hr (use minimum value of 0.1 hr) 

Initial abstraction, I, = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 4.83 cfs (where 9p = quAmQFp) 

Compute L/Pm L/Pio = 0.05 
Unit peak discharge, 
Pond/swamp factor, F p  = 1 
Peak discharge, 

Watershed 4F drains to existing manhole MH50. Add discharge from Watershed 4F to 
discharge from Watershed 4E and check capacity of outlet pipe from MH50 using 
FZowMaster. According to the following FZowMaster calculations, the outlet from MH50 
will not control the peak discharge of 12.62 cfs. 
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Area 3A - capacity of outlet from MH50 
Worksheet for Circular Channel 

Project Description 
ProJect File p:USUlomaster RleahreaSaAl . h 2  - 
WorkShaet 
Flow Element Circular Channel 
Method Mannlng's Formula 
Solve For Full Flow Capacity 

18 Check tapaclty of outlet from M H ~ O  

Input Data 
Mannlngs Coefficient 0.01s 

Dlameter 18.00 In 
Channel Slope . 0.021000 nm 

- - - -  - -  ._ 

Results 
Depth 1.50 ft 
Discharge 15.22 CfS 
Flow Area r.n w 

l o p  Wldth 0.00 ft 

Percent Full 100.00 

Wetted Perimeter 4.71 ft 

Critical Depth 1.41 ft 

Crltlcal Slope 0.018148 Wt 
Veloclty 8.61 Ws 
Veloclty Head 1.15 R 

Froude Number FULL 
Maximum Dlscharge 16.37 cfs 
Full Flow Cepaclty 15.22 cfs 

Specific Energy FULL ft 

Full Flow Slope 0.021000 m 

Notes: 

Watershed 4F drains to MHSO, which also carria discharge from outlet of Watershed 4E. Peak discharge from 
Watershed 4F Is 4.83 ck; peak dlscharge from Watershed 4E is 7.78 ds. Check capacity of outlet from MHSO to 
carry dlscharge. 

Outlet pipe capacity Is greater than the peak discharge. 
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Watershed 5k 0 
Cover description, gravel 
Curve number, CN = 90 
Area, 
10-yr., 24hr. storm, 
Runoff, 

A = 0.88 ac, A, = 0.0014 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning's coefficient, 

2-yr., 24hr. storm, 

n = 0.011 (Table 3-1, TR-55) 

P2 = 3.0 in 
s = 0.02 ft/ft 

Flow length, L=240ft 

Land slope, 

Compute Tt = 0.007(nL)O.8 Tt = 0.04 hr 
p205 s0.4 

Time of concentration, 

Initial abstraction, 

Tt = 0.04 hr (use minimum valrle o 

I, = 0.500 (Table 41, TR-55) 

0. 

Compute L/Plo, I,/PlO = 0.11 
Unit peak discharge, 

Peak discharge, 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 4.23 cfs (where 9p = quAmQFp) 
Pond/swamp factor, Fp = 1 

- 3659 

i 7  

Watershed 5A will drain to existing catch basin CB56. Check capacity of outlet pipe 
down-gradient from CB56 using FZowMaster. According to the following FZowMaster 
calculations, the outlet from CB56 will limit the peak discharge to 2.19 cfs. 

March 2001 
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Input Data 
Mannlngs Coefficient 0.013 
Channel S l o ~ e  0.010000 ttm 
Diameter 10.00 In 

Resutts 
Depth 0.63 11 
Discharge 
Flow Ares 
Wetted Perimeter 
Top width 
Crltlcal Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 

2.19 d s  
0.55 w 
2.62 h 
0.00 ft 
0.66 h 

0.010604 ftlft 
4.02 ftlS 
0.25 R 

100.00 

FULL n 
FULL 

2.36 cts 
2.19 d S  

Full Flow Slope 0.010000 m 

Notes: 

Watershed SA drains into pipe down gradlent from CB56. Peak discharge tram Watershed 5A le 4.23 cfs. Check 
capacity of pipe downgredient from CB56 to carry discharge. 

Outlot pipe capacity is less than the peak discharge. Therefore, outlet pipe capaclty controls me discharge tmm 
Watershed 5A. 

Flodastor  6.10 
Pane 1 o(1 

March 2001 

Area 3A - capaclty of outlet from CB56 
Worksheet for Circular Channel 

~ ~ ~~ 

P r o j e c t  Description 
ProJect File I 

Worksheet 
Flow Element Clrcular Channel 
Method Manning's Formula 
Solve For Full Flow Capedty 

p:\35Ulowmastor filoskrea3afil .fm2 
19 Check capacity of outlet from CB56 



Watershed 5B: 0 
Cover description, gravel 
Curve number, CN = 90 
Area, 
~O-JT., 2 4 h .  Storm, 
Runoff, 

A = 0.82 ac, A, = 0.0013 mi2 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

3 6 5 9  

Surface description, gravel (overland flow) 
Manning's coefficient, 
Flow length, L=160ft  
2-yr., 24hr. storm, P2 = 3.0 in 

s = 0.02 ft/ft 

n = 0.011 (Table 3-1, TR-55) 

Land slope, 

Compute Tt = 0.007(1L)~-* Tt = 0.03 hr 
p205 ~ 0 . 4  

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, Ia = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4-II, TR-55) 

9p = 3.93 cfs (where 9p = quAmQFp) 

Compute L/Plo, Ia/Plo = 0.05 
Unit peak discharge, 
Pond/swamp factor, F p  = 1 
Peak discharge, 

Watershed 5B will drain to existing catch basin CB57. Add discharge from outlet of 
Watershed 5B to discharge from Watershed 5A and check capacity of outlet pipe from 
CB57 using Nowmsfer. According to the following FZowMaster calculations, the outlet 
from CB57 will limit the peak discharge to 2.19 cfs. 
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Area 3A - capacity of outlet from C857 
Worksheet for Circular Channel 

Project Description 
Project File p:\35\flowmaster flles\area3aAl .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

20 Check capacity of outlet fmm CB57 

Input Data 
Mannlngs Coefficient 0.013 

Diameter 10.00 in 
Channel Slope 0.01 0000 m 

Results 
Depth 0.83 11 
Discharge 
Flow Area 
Wetted Perimeter 
l o p  Width 
Crilical Depth 
Percent Full 
Critical Slope 
Veloclty 
Veioclty Head 
Speclflc Energy 
Froude Number 
Maximum Discharge 
Full Flow Cepacity 
Full Flow Slope 

2.19 Ctb 
0.55 11' 
2.62 11 
0.00 tt 
0.66 11 

0.010604 fvft 

0.25 R 
FULL 11 
FULL 

100.00 

4.02 Ws 

2.36 cfs 
2.19 cfs 
0.010000 nm 

Notes: 

Watershed SB drains into CB57 which also carries discharge from Watershed SA Peak dlscharge from Watershed 
SB Is 3.92 cfs; peek discharge fmm Watershed SA is 2.19 cfs. Check capacity of outlet to CB57 to cany discharge. 

Outlet pipe capaclty Is less than the peak discharge. Therefore. outlet pipe capacity controls the discharge from 
Watershed 55. 

i tmwoo 
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Watershed 5 C  9 
Cover description, 
Curve number, 
Area, 

Runoff, 
10-yr., 24-hr. storm, 

Surface description, 
Manning's coefficient, 
Flow length, 
2-yr., 24-hr. storm, 
Land slope, 

gravel 
CN = 90 
A = 0.82 ac, Am = 0.0013 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

gravel (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 130 f t  
P2 = 3.0 in 
s = 0.01 f t / f t  

Compute Tt = 0.007(nL)0.8 .Tt = 0.03 hr 
p20.5 s0.4 

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, Ia = 0.222 (Table 41, TR-55) 
Compute Ia/Plo, Ia/Plo = 0.05 
Unit peak discharge, qu = 1000 csm/in (Exhibit 4-11, TR-55) 

q,, = 3.93 cfs (where 9p = quAmQFp) 
Pond/swamp factor, Fp = 1 
Peak discharge, 

3 6 5 9  

Watershed 5C will drain to existing catch basin CB60. Add discharge from outlet of 
Watershed 5C to discharge from Watershed 5B and check capacity of outlet pipe from 
CB60 using FlowMastw. According to the following FZowMustw calculations, the outlet 
from CB60 will limit the peak discharge to 4.21 cfs. 
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Area 3A - capacity of outlet from CB60 
Worksheet for Circular Channel 

Project Descriptlon 
Project Flle p:\35Ulowmaster flleshrea3aAi .fw? 
Worksheet 
Flow Element Circutar Channel 
Method Manning's Formula 
Solve For Full Flow Capaclty 

21 Check capaclty of outlet from CB60 

Input Data 
Mannlngs Coefficient 0.013 
Channel Slope 0.037000 IVft 
Diameter 10.00 In 

. .  -. 
* .  

Results 
Depth 0.83 n 
Discharge 
Flow Area 
Wetted Perimeter 
l o p  Width 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Speclfic Energy 
Froude Number 
Maxlmum Dlscharge 
Full Flow Capachy 

4.21 CIS 
0.55 ttr 
2.62 R 
0.00 R 
0.81 n 

1oo;oo 
0.032559 rVtt 
7.73 ftls 
0.93 R 

FULL n 
FULL 

4.53 cfs 
4.21 cfs 

Full Flow Slope 0.037000 ftm 

Notes: 

Watershed 5C drains IntQ CB60 which also carries discharge from Watershed 58. Peak discharge from Watershed 
5C Is 3.93 13s; peak dlscharge from Watershed 5B is 2-19 cfs. Check capacity of outlet from CB60 to ceny 
discharge. 

Outlet pipe capacity is less than the peak discharge. Therefore. outlet plpe capacity controls the discharge from 
Watershed 5C. 

I immo 
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m m ~ m : i c ~ o ~ ~ o x m ~ ~ ~  

Watershed 5D: e 
Cover description, 
Curve number, 
Area, 

Runoff, 
10-yr., 24-hr. storm, 

Surface description, 
Manning's coefficient, 
Flow length, 

Land slope, 
2-yr., 24-hr. storm, 

Compute Tt = 0.007(nL)0.8 
p205 s0.4 

Time of concentration, 

Initial abstraction, 
Compute Ia/Plo,  
Unit peak discharge, 
Pond/swamp factor, 
Peak discharge, 

3659 
combination of gravel and concrete pad 
c N = 9 0  
A = 1.55 ac, A, = 0.0024 mi2 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

gravel (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L=170ft 
P2 = 3.0 in 
s = 0.018 ft/ft 

Tt = 0.03 hr 

Tt = 0.03 hr (use minimum value of 0.1 hr) 

I, = 0.222 (Table 41, TR-55) 
Ia /Plo = 0.05 
qu = 1000 csm/in (Exhibit 4-D, TR-55) 

9p = 7.25 cfs (where 9p = quAmQFp) 
F p  = 1 

Watershed 5D will drain .o existing catch basin CB208. Add disGtarge liom outlet of 
Watershed 5D to discharge from Watershed 5C and check capacity of outlet pipe from 
CB208 using FZowMaster. According to the following FIowMuster calculations, the outlet 
from CB208 will not control the peak discharge of 11.46 cfs. 
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Area 3A - capacity of outlet from CBPOB 

Worksheet for Clrcular'Channel 

Project Description 
Project File p:U!Aflomaster files\areaSa"l .fm2 
Worksheet 
Flow Element Circular Channel 

. Method Manning's Formula 
Solve For Full Flow CapacNy 

22 Check capacity of outlet from CB208 

lnpul Data 
Mennings Coefflclent 0.013 
Channel Slope 0.090000 rtm 
Diameter 21.00 In 

-. ~. 

Results 
Depth 1.75 11 
Olscharge 
Flow Area 
Wetted Perimeter 
l o p  Width 
Critlcal Depth 
Percent Full 
Cr i t ia l  Slope 
Velocity 
Velocity Head 
Speclfic Energy 
Froude Number 
Maximum Discharge 
Full Flow Capaclty 
Full Flow Slope 

47.53 cis 
2.41 It1 
5.50 n 
0.00 n 
1.74 a 

100.00 
0.085786 fvft 

19.76 ftls 
6.07 ft 

FULL n 
FULL 

51.13 cfa 
.47.53 ds - 

0.090000 tvw 

Notes: 

Watershed 5 0  drains into CB208. whlch also canles discharge from Watershed 5C. Peak discharge from 
Watershed 5D is 7.25 cfs: peak discharge from Watershed 5C Is 4.21 cfs. Check apacity of outlet from CB208 to 
carry discharge. 

Outlet plpe capaclty i s  greater than the peak dlscharge. 

i i m m o  
044045 PY 
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Watershed H1A 0 3659 
Cover description, concrete pad 

Area, 

Runoff, 

C w e  number, CN = 95 
A = 0.48 ac, A, = 0.0007 m i 2  

Q = 3.53 in (Table 2-1, TR-55) 
IO-yr., 24hr. stom, Pi0 = 4.1 in 

Surface description, concrete (overland flow) 
Manning’s coefficient, 
Flow length, L=60ft 
2-yr., 24-hr. storm, 
Land slope, 

n = 0.011 (Table 3-1, TR-55) 

P2 = 3.0 in 
s = 0.005 ft/ft 

Compute Tt = 0.007(nL)0-s Tt = 0.02 hr 
p20S s0.4 

Time of concentration, Tt = 0.02 hr (use minimum value of 0.1 hr) 

Initial abstraction, I, = 0.105 (Table 4 1 ,  TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 2.47 cfs (where 4p = q,AmQFp) 

Compute L/Plo, L/PlO = 0.02 
Unit peak discharge, 
Pond/swamp factor, F p  = 1 
Peak discharge, 

Watersheds HlA, HIB, H1C and H1D drain to the existing catch basin CB64. No 
modifications are required during Area 3A remediation, since the outlet from -64 
drains into the existing storm sewer system. 
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Watershed H1B: 

Cover description, gravel 

Area, 
10-yr., 24-hr. storm, 
Runoff, 

Curve number, CN = 90 
A = 2.70 ac, A, = 0.0042 mi* 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning's coefficient, 

2-yr., 24-hr. storm, 
Land slope, 

n = 0.011 (Table 3-1, TR-55) 
L = 200 ft 
P2 = 3.0 in 
s = 0.005 ft/ft 

Flow length, 

Compute Tt = 0.007(nL)0.8 Tt = 0.06 hr 
p205 s0.4 

Time of concentration, Tt = 0.06 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute IJPlo, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

I, ='0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 12.68 ds (where 9p = quAmQFp) 
Pond/swamp factor, F p  = 1 

Watersheds HlA, HlB, H1C and H1D drain to the existing catch basin CB64. No 
modifications are required during Area 3A remediation, since the outlet from CB64 
drains into the existing storm sewer system. 
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Watershed H 1 C  

Cover description, gravel 3 6 5 9 ‘  
Curve number, CN = 90 
Area, 
~O-JT., 2 4 h .  storm, 
Runoff, 

A = 1.19 ac, Am = 0.0019 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning’s coefficient, 
Flow length, 
~-JT., 2 4 h .  stom, 
Land slope, 

n = 0.011 (Table 3-1, TR-55) 
L = 180 ft 
P2 = 3.0 in 
s = 0.017 ft/ft 

Compute Tt = O.O07(nL)O.* ‘Tt = 0.04 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute Ia/P1o, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9~ = 5.74 ds (where 9p = quAmQFp) 
Pond/swamp factor, Fp = 1 

Watersheds HlA, HlB, H1C and H1D drain to the existing catch basin CB64. No 
modifications are required during Area 3A remediation, since the outlet from CB64 
drains into the existing storm sewer system. 
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Watershed HID: 

. Cover description, gravel 
Curve number, CN = 90 
Area, 
10-yr., 24hr. storm, 
Runoff, 

A = 0.30 ac, Am = 0.0005 mi2 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface descripticn, gravel (overland flow) 
Manning’s coeffiamt, 

2-yr., 24hr. storm, 

n = 0.011 (Table 3-1, TR-55) 
L = 120 ft 
Pz = 3.0 in 
s = 0.042 ft/ft 

Flow length, 

Land slope, 

Compute Tt = 0.007(nL)O.S Tt = 0.02 hr 
p205 s0.4 

Time of concentration, Tt = 0.02 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9~ = 1.51 cfs (where 9p = quAmQFp) 

Compute Ia/P1o, L/Pio = 0.05 

Pond/swamp factor, Fp = 1 

Watersheds HlA, HlB, H1C and H1D drain to the existing catch basin CB64. No 
modifications are required during k e a  3A remediation, since the outlet from CB64 
drains into the existing storm sewer system. 
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Watershed H1E e 
Cover description, gravel 
Curve number, CN = 90 
Area, 
lO-yr., 24-hr. storm, 
Runoff, 

A = 2.06 ac, A, = 0.0032 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

- 3 6 5 9  

Surface description, 
Manning's coefficient, 
Flow length, L = 140ft 
2-yr., 24-hr. storm, Pz = 3.0 in 
Land slope, s = 0.005 ft/ft 

- gravel (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

Compute Tt = 0.007(nL)0.8 Tt = 0.05 hr 
p205 s0.4 

Time of concentration, Tt = 0.05 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit CII, TR-55) 

9p = 9.66 cfs (where 9p = qUAmQFp) 

Compute L/Plo, Ia/Plo = 0.05 

Pond/swamp factor, Fp = 1 

Watershed H1E will drain to existing catch basin CB91 located upstream from CB65. 
The combined peak discharge of Watersheds H1A through HlD, which is added to the 
peak discharge from Watershed H2 (refer to computations included in Appendix E for 
Watershed H2), will drain into CB64 that drains into CB65. Therefore, check capacity of 
outlet pipe from CB65 using FlowMaster. According to the following FlozoMaster 
calculations, the outlet from CB65 will limit the combined peak discharge to 18.75 cfs. 
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Area SA - capacity of outlet from CB65 
Worksheet for Circular Channel 

Project Descrlption 
Project File p:\35Ulowmaster fllesbrea3a*i .fmz 
Worksheet 
Flow Element Clrcular Channel 
Method Manning's Formula 
Solve For Full Flow Capaclly 

23 Check capaclty of outlet from CB65 

Input Data 
Mennings Coefficlent 0.013 
Channel Slope 0.014000 ft/fl 
Diameter 21.00 In 

Results 
Depth 1.75 ft 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 
Veloclty Head 
Speciflc Energy 
Froude Number 
Maximum Discharge 
Full Flow Capaclty 
Full Flow Slope 

18.75 cfs 
2.41 IP 
5.50 f l  
0.00 ft 
1.57 R 

0.012382 fUH 
7.78 fvs 
0.94 R 

FULL ft 
FULL 

100.00 

20.17 cfs 
18.75 cfs 
0.014000 rUW 

Noles: 

Watershed H lA  through H1D and H2 drain Into CB64. Watershed H1E drains Into CB91. Outlets to all watersheds 
draln Into CB65. 

Outlet ptpe capaclty is less than the combined peak discharge. Outlet pipe will limit discharge to 18.75 cfs. 

1 1 m o  
11:1202 AM 
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@ Tank Farm Settling Basin: 

LOCKWOOD GREENE 
n m m m : i c ~ o ~ ~ o x m m m a  

c 3659 
Design outlet pipe from Tank Farm Settling Basin assuming final excavation is complete 
and certification buffer areas have been established for both Areas 3A and 4A. To 
determine the peak discharge to use for design, the pump rates from each watershed 
within Areas 3A and 4A will be combined. Based on information provided in Tables A- 
3 and A-7 of Appendix A, the combined pump rate from Area 3A is 685 gpm (1.5 cfs) 
and the combined pump rate from Area 4A is 485 gpm (1.1 cfs). Therefore, the outlet 
pipe from the Tank Farm Settling Basin will be designed for peak discharge of 2.6 cfs. 

According to the following FlowMister calculations, an 18-inch diameter CMP will carry 
the total peak discharge from the Tank Farm Settling Basin. The 6% design slope for the 
proposed outlet pipe was selected to avoid interference with other utilities. 
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Settling Basin - design outlet 
Worksheet for Circular Channel 

Project Description 
Project File p:\35\flowmaster filet\ares3s~l.tm2 
Worksheet 
Flow Element Clrcular Channel 
Method Manning's Formula 
Solve For Channel Depth 

24 Design outlet to iettllng basin 

Input Data 
Manning8 Coefflclent 0.024 
Channel Slope 0.060000 m 
Diameter 18.00 tn 
blscharge 2.60 cfs 

Results 
Depth 5.3 In 
Flow Area 0.43 11' 

l o p  Width 1.36 ft 
Critical Depth 0.61 ft 
Percent Full 29.26 
Crltical Slope 0.017108ftdl 

Wetted Perbneter 1.71 n 

Veloclty 6.04 fVs 
Veloclty Head 0.57 n 
Speclflc Energy 1.01 n 
Froude Number 1 .89 
Maxlmum Discharge 14.99 cfs 
Full flow Capaclty 13.94 cfs 
Full Flow Slope 0.002088 fvtt 
Flow is supercritical. 

Notes: 

Size outlet plpe to carry pumped dlscharge from both Areas 3A and 4A. According to calculations provlded. the total 
,pumped discharge from Area 3A Is 885 Dpm (1.5 CFS) and from Area 4A Is 486 gpm (1.1 CFS). Use 18-inch 
diameter storm drnln on 6% elope (to avold interference with firewater line). 
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HYDROLOGIC AND HYDRAULIC CALCULATIONS 
FOR AREA 3A FINAL EXCAVATION 

I. 



c 3659 

CalculationlDocument Title 

Department: Civil Originated By: . N. Roberts Date: 01/11/00 
Calculation No. C-2 Checked B y  M. Jerald Date: 01/22/00 
Area: Revised: Date: 
Project No. 008919.01 Approved By: W. Clark Date: 03/09/01 
Proiect Title: Soil and Dis~osal Facilitv Proiect -Areas 3A/4A 

~~ 

Subject= Surface Water Management Plan for the Remediation of Areas 3A and4A- 
Hydrologic and Hydraulic Calculations for Area 3A Final Excavation 

~ Record of Revisions 
NO. REASON FOR REVISION DATE ORIG. INDEPENDENTREVIEWER APPROVER 
0 Issued CFC March 2001 M. Jerald W. Clark 

Registration Stamp 

Signature: 

March 2001 
Rev. 0 c-1 

OG0389 
- 



APPENDIX C - HYDROLOGIC AND HYDRAULIC CALCULATIONS 
FOR AREA 3A FINAL EXCAVATION 

(Refer to Figure A-2 in Appendix A for watershed key map) 

Watersheds 1A through 1F 

(Refer to calculations included in Appendix B for discharge from Watersheds 1A 
through 1F.) 

March 2001 
Rev. 0 c-2 

000390 
e .  



Cover description, bare soil 
Curve number, CN = 90 
Area, 
~O-F., 24hr. Storm, 
Runoff, 

A = 4.07 ac, A, = 0.0064 mi* 

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, 
Manning's coefficient, 

2-yr., 24hr. storm, 

bare soil (overland flow) . 

n = 0.011 (Table 3-1, TR-55) 

Pz = 3.0 in 
s = 0.02 ft/ft 

Flow length, L=22Oft 

Land slope, 

Compute Tt = 0.007(nL)0-8 Tt = 0.04 hr 
p20S s0.4 

Surface description, unpaved 
Flow length, L=180ft 
Watercourse slope, s = 0.1 ft/ft 
Average velocity, V = 5.1 f p s  (Figure 3-1, TR-55) 

ComputeTt= L Tt = 0.01 hr 0 
3600 V 

Time of concentration, Tt = 0.05 hr (use minimum value of 0.1 hr) 

3 6 5 9  

Initial abstraction, 
Compute I, /Plot 
Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41, TR-55) 
L/Pio = 0.05 
qu = 1000 csm/in (Exhibit 4-II, TR-55) 

9p = 19.33 cfs (where 9p = quAmQFp) 
Pond/swamp factor, Fp = 1 

Watershed 2 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = A P l o  V = 1.39 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 105 gpm. 

March 2001 
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Watershed 3 

Cover description, bare soil 
Curve number, CN = 90 
Area, 
lo-yr., 24-hr. storm, 
Runoff, 

A = 1.73 ac, A, = 0.0027 m i 2  

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, bare soil (overland flow) 
Manning's coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=240ft 
2-yr., 24-hr. storm, P2 = 3.0 in 
Land slope, s = 0.046 f t / f t  

Compute Tt = 0.007(nL)0.8 Tt = 0.03 hr 
p20S s0.4 

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4-II, TR-55) 

4p = 8.15 cfs (where 4p = quAmQFp) 

0 Compute Ia/P1o, Ia/Plo = 0.05 

Pond/swamp factor, F p  = 1 

Watershed 3 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = A P l o  V = 0.59 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 45 gpm. 

March 2001 
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Watershed 4 a 
Cover description, bare soil 
Curve number, CN = 90 
Area, 
10-yr., 24hr. storm, 

A = 1.55 ac, Am = 0.0024 m i 2  

Pi0 = 4.1 in 
Runoff, Q = 3.02 in (Table 2-1, TR-55) 

Surface description, 
Manning's coefficient, 
Flow length, 
~-Jv. ,  24hr. Stom, 
Land slope, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 150 ft 
P2 = 3.0 in 
s = 0.03 ft /f t  

Compute Tt = 0.007(nL)O-8 Tt = 0.02, hr 
p205 ~ 0 . 4  

Surface description, , unpaved 
Flow length, L =320ft 
Watercourse slope, s = 0.04 ft/ft 
Average velociG, V = 3.2 f p s  (Figure 3-1, TR-55) 

ComputeTt= L Tt = 0.03 hr 

- 3659 

3600 V 

Time of concentration, 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

' Tt = 0.05 hr (use minimum value of 0.1 hr) 

. 1, = 0.222 (Table 4-1, TR-55) 
Compute Ia /P lo ,  I a / P l o  = 0.05 

qu = 1000 csm/in (Exhibit 4 4 ,  TR-55) 

9p = 7.25 cfs (where 9p = quAmQFp) 
Pond/swamp factor, Fp = 1 

Watershed 4 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = A P l o  V = 0.53 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 40 gpm. 
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Watershed 5 

Cover description, bare soil 
Curve number, CN = 90 
Area, 
~O-F., 2 4 h .  Storm, 
Runoff, 

A = 2.08 ac, A, = 0.0032 m i 2  

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, 
Manning‘s coefficient, 
Flow length, L=260f t  
2 - ~ . ,  24hr. storm, P2 = 3.0 in 

s = 0.019 ft/ft 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

Land .slope, 

Compute Tt = 0.007(1L)~-8 Tt = 0.05 hr 
p205 s0.4 

Time of concentration, Tt = 0.05 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit 4-II, TR-55) 

9p = 9.66 cfs (where 9p = quAmQFp) 

0 Compute Ia/Plo, Ia/Plo = 0.05 

Pond/swamp factor, Fp = 1 

Watershed 5 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = A P l o  V = 0.71 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 55 gpm. 

March 2001 _ .  
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0 Watershed6 

Cover description, bare soil 
Curve number, CN = 90 
Area, 
10-yr., 24-hr. storm, 
Runoff, 

A = 1.30 ac, Am = 0.0020 mi2 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, bare soil (overland flow) 
Manning's coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=170f t  
2-yr., 24-hr. storm, P2 = 3.0 in 
Land slope, s = 0.05 ft /f t  

Compute Tt = 0.007(nL)0-8 Tt = 0.02 hr 
p205 ~ 0 . 4  

Surface description, unpaved 
Flow length, L=150f t  
Watercourse slope, s = 0.02 ft/ft 
Average velocity, V = 2.2 fps (Figure 3-1, TR-55) 

ComputeTt= L Tt = 0.02 hr 0 

3659 

- 
3600 V 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

Ia = 0.222 (Table 41, TR-55) 

q,, = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 6.04 cfs (where 9p = quAmQFp) 

Compute L/Pio, Ia/Plo = 0.05 

Pond /swamp factor, F p  = 1 

Watershed 6 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = APlo V = 0.44 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 35 gpm. 
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Watershed, 7: 

Cover description, 
Curve number, 
Area, 

Runoff, 
~O-JT., 24hr. Storm, 

Surface description, 
Manning's coefficient, 
Flow length, 

Land slope, ._ 

~-JT., 24hr. storm, 

bare soil 
CN = 90 
A = 1.54 ac, A,,, = 0.0024 mi2 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L=300ft 
Pz = 3.0 in 
s = 0.01 ft/ft. 

Compute Tt = 0.007(nL)O.8 Tt = 0.07 hr 
p,OS s0.4 

Surface description, unpaved 
Flow length, L = 135 ft 
Watercourse slope, s = 0.07 ft/ft 
Average velocity, V = 4.3 f p s  (Figure 3-1, TR-55) 

ComputeTt= L Tt = 0.01 hr 
3600 V 

Time of concentration, Tt = 0.08 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L /PIo, 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 
L/Pio = 0.05 
qu = 1000 csm/in (Exhibit 4II, TR-55) 

gp = 7.25 cfs (where 9p = q,AmQFp) 
Pond/swamp factor, F p  = 1 

Watershed 7 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = APIO V = 0.53 ac-ft 

Assuming maximum M a y  pump down period, pump rate will be 40 gpm. 
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Watershed 8: a 
. Cover description, 

Curve number, 
Area, 

Runoff, 
10-yr., 24-hr. storm, 

Surface description, 
Manning's coefficient, 
Flow length, 

Land slope, 
2-yr., 24hr. stom, 

bare soil 
CN=90 
A = 4.90 ac, A, = 0.0077 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L=300ft 
P2 = 3.0 in 
s = 0.01 ft/f t  

Compute Tt = 0.007(nL)0-8 Tt = 0.07 hr 
p20.5 s0.4 

Surface description, unpaved 
Flow length, L = 560 ft 

s = 0.02 ft/ft Watercourse slope, 
Average veloci6, V = 2.2 f p s  (Figure 3-1, TR-55) 

ComputeTt= L Tt = 0.07 hr 
3600 V 

Time of concentration, Tt = 0.14 hr 

Initial abstraction, 
Compute L/Plo, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

b = 0.222 (Table 4-1, TR-55) 

qu = 920 csm/in (Exhibit 4-11, TR-55) 

4p = 21.39 cfs (where 4p = quAmQFp) 
Pond/swamp factor, Fp = 1 

-I 3 6 5 9  

Watershed 8 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = APlo V = 1.67 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 125 gpm. 
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Watershed 9: 

Cover description, 
Curve number, 
Area, 

Runoff, 
10-yr., 24-hr. storm, 

Surface description, 
Manning’s coefficient, 
Flow length, 

Land slope, __ 
2-yr., 24hr. Storm, 

bare soil 
CN = 90 
A = 2.71 ac, Am = 0.0042 mi* 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 145 ft  
P2 = 3.0 in 
s=O.O3ft/ft - 

Compute Tt = 0.007(nL)0.8 Tt = 0.02 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.02 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute IJPlo, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit PII, TR-55) 

9p = 12.68 cfs (where 9p = quAmQFp) 
Pond/swamp factor, Fp = 1 

Watershed 9 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = APIO V = 0.93 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 70 gpm. 
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Watershed 10: a 
Cover description, 
Curve number, 
Area, 

Runoff, 
10-yr., 24-hr. storm, 

Surface description, 
Manning's coefficient, 
Flow length, 
2-yr., 24hr. storm, 
Land slope, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 19oft 
P2 = 3.0 in 
s = 0.03 ft/ft 

bare soil 
CN = 90 
A = 1.01 ac, Am = 0.0016 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Compute Tt = 0.007(nL)0-s .Tt = 0.03 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute Ia/Plo, L/Pio = 0.05 

Ia = 0.222 (Table 41, TR-55) 

Unit peak discharge, qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 4.83 cfs (where 9p = quAmQFp) 
Pond/swamp factor, Fp = 1 
Peak discharge, 

Watershed 10 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = APlo V = 0.35 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 25 gpm. 
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Watershed 11: 

Cover description, 
Curve number, 
Area, 

Runoff, 
~O-F., 24hr. storm, 

Surface description, 
Manning's coeffiaent, 
Flow length, 
2-yr., 24-hr. storm, 
Land slope, 

bare soil 
CN=90 
A = 3.75 ac, Am = 0.0059 mi* 
P ~ o  = 4;1 in 
Q = 3.02 in (Table 2-1, TR-55) 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L=240ft 
P2= 3.0 in 
s = 0.02 ft /f t  

Compute Tt = 0.007hL)0-8 Tt = 0.07 hr 
p,OS s0.4 

Time of concentration, Tt = 0.07 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 17.82 cfs (where 9p = quAmQFp) 

Compute L/Plo, L/Pio = 0.05 

Pond/swamp factor, F p  = 1 

Watershed 11 drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, v = ' ~ ~ 1 0  

Assuming maximum 3-day pump down period, pump rate will be 95 gpm. 

V = 1.28 ac-ft 

(During Area 4A remediation, this excavation will be enlarged and additional drainage 
area will be added. Refer to Appendix F calculations for Watershed 11 final 
excavation.) 
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A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 
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Fluid being pumped 
Flow rate 
Pumping temperature 
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Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 
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Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. . 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

water 
- ,  40 gpm 

- 1.12 
- -9991 
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- 25611 #/in2 (.25611 x 2.31= .59’) 
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Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

water 
- 55 gpm 
- 60 Degrees F 

- .25611# /in2 (.25611 x 2.31= .597 

- 1.12 
- .9991 
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Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

- water 
- 35 gpm 
- 60 Degrees F 
- 1.12 
- .9991 

-25611 #/in2 (.25611 x 2.31= -59’) 
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A pump is required to remove the storm water from the sump & transfer it to the 
sediment hap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 
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Fluid being pumped 
Flow rate 
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Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
?low rate 
'umping temperature 
Jiscosity 
Specific gravity 
Japor pressure 

- water 
- 25 €Pm 
- 60 Degrees F 

- 25611 # /in2 (.25611 x 2.31= .59') 

- 1.12 
- .9991 

teferences: 
zameron Hydraulics General reference 

Friction losses 
Pipe sizes 
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Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 
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Assumptions: 
Fluid being pumped - 
Flow rate - 
Pumping temperature - 
Viscosity - 
Specific gravity - 
Vapor pressure - 

water 
95 gpm 
60 Degrees F 
1.12 
.9991 
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APPENDIX E - HYDROLOGIC AND HM)RAULIC CALCULATIONS 
FOR AREA 4A INITIAL EXCAVATION 

(Refer to Figure A-3 in Appendix A for watershed key map) 

Watershed Al: 

Cover description, 

Area, 
~O-JT., 24hr. storm, 
Runoff, 

combination of gravel and impervious areas 

A = 0.67 ac, Am = 0.0010 mi* 
P i 0  = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Curve number, CN = 90 

Surface description, 
Manning’s coefficient, 

2-yr., 24-hr. storm, 

concrete area (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 200 ft 
P2 = 3.0 in 
s = 0.01 ft/ft 

Flow length, 

Land slope, 

Compute Tt = 0.007(nL)0-8 Tt = 0.05 hr 
p205 so.4 

Time of concentration, 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

Tt = 0.05 hr (use minimum value of 0.1 h) 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4-D, TR-55) 

4p = 3.02 cfs (where 9p = quAmQFp) 

Compute Ia/J?lo, Ia/P10 = 0.05 

Pond/swamp factor, Fp = 1 

Watershed A1 drains to existing catch basin CB26. Check capacity of outlet pipe from 
CB26 using NowMuster. According to the following Nowhliasfer calculations, the outlet 
pipe capacity from CB26 is greater than the peak discharge from Watershed A1 of 3.02 
cfs. 

E-2 
000464 



Area 4A - capacity of outlet from CB26 
Worksheet for Circular Channel 

Praiaet Darerintian 

ProJect Flle p:\35Uiomaster f l G s b i a 4 a m  
Worksheet 01 Check capacity of outlet from CB26 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capscity 

Input Data 
Manning6 Coefflclent 0.013 
Channel Slope 0.074000 tVtt 
Diameter 10.00 in 

. Resub. 
Depth 0.83 n 
Discharge 5.96 cfs 
Flow Area 0.55 I* 
Wetted Perimeter 262 f l  
l o p  width 0.00 n 
Critical Depth 0.83 n 
Pereenl Full 100.00 
Crltical Slope 0.068772 n/rt 
Velocity 10.93 I U S  
Velocity Heed 1.86 ft . 

Froude Number FULL 
Maxlmum Dlscharge 6.41 of6 
Full Flow Capacity 5.96 cfs 

Speclfie Energy FULL n 

Full Flow Slope 0.074000 Mt 

C -  3 6 5 9  

Notes: 

Watershed A1 dralns Into CB26. Peak discharge from Watershed A1 Is 3.02 cfs. Check capactty of outlet from 
CB26 to carry discharge. 

Outlet plpe capacity is greater than the peak discharge. 

March 2001 
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n n ~ n e r ~ r o r m o x m r ~ ~  

Watershed B1: 

Cover description, 
Curve number, CN = 90 
Area, 
~O-JT., 24hr. Stom, 
Runaff, 

combination of gravel and impervious areas 

A = 0.76 ac, A,,, = 0.0012 m i 2  

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, 
Mannkg's coefficient, 

~-JT., 24hr. storm, 
Land slope, 

concrete area (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

P2 = 3.0 in 
s = 0.005 ft/ft 

Flow length, L=200ft 

Compute Tt = 0.007(1L)~-~ Tt = 0.06 hr 
PzOS 9 . 4  

Time of concentration, Tt = 0.06 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41 ,  TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

4p = 3.62 cfs (where 4p = quAmQFp) 

0 Compute Ia/Plo, L/PlO = 0.05 

Pond/swamp factor, F p  = 1 

Watershed B1 drains to existing catch basin CB72. Check capacity of outlet pipe from 
CB72 using FZozuMaster. According to the following FIozuMaster calculations, the outlet 
pipe capacity from CB72 is greater than the peak discharge from Watershed B1 of 3.62 
cfs. 

OOQ466 E 4  



Area 4A - capacity of outlet from CB72 
Worksheet for Circular Channel 

Project Description 
Project File p:W5Ulomaster filesiarea4aAi .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capeclty 

02 Check capaclty of outlet hom CB72 

Input Data 
Mannlngs Coefficient 0.013 
Channel Slope 0.038200 fI/ft 
Dlameter 10.00 In 

3 6 5 9  

Results 
Depth 0.83 n 
Discharge 4.94 cfs 

Wetted Perlmeter 2.62 n 
Top Width 0.00 n 
Critical Depth 0.81 ft 
Percent Full 100.00 
Crltkal Slope 0.034650 tvft 
Veloctty 7.85 Ws 

Flow Area 0.55 ft* 

Velocity Head 0.98 R 
Speclllc Energy FULL ft 
Froude Number FULL 
Msxlmum Dlscharge 4.67 cfs 
Full Flow Capaclty 4.34 cfs 
Full Flow Slope 0.039200 ttlft 

Notes: 

Watershed B1 drains into CB72. Peak discharge from Watershed E1 Is 3.62 ds. Check capacity of outlet from 
CB72 to carry discharge. 

Outlet pipe capactty Is greater than the peak dlscharge. 

09/26/00 
11:1536 AU 
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Watershed c1: 

Cover description, 
Curve number, c N = 9 0  
Area, 
10-yr., 24hr. storm, 
Runoff, 

combination of gravel and impervious areas 

A = 1.14 ac, A m  = 0.0018 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, concrete area (overland flow) 
Manning's coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=140ft  
2-yr., 24-hr. storm, P2 = 3.0 in 
Land slope, s = 0.007 ft/ft 

Compute Tt = 0.007hL)0-8 Tt = 0.04 hr 
p205 s0.4 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Plo, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 5.44 cfs (where 9p = quAmQFp) 
Pond /swamp factor, Fp = 1 

Watershed C1 drains to existing catch basin CB28. Check capacity of outlet pipe from 
CB28 using FZowMaster. According to the following FlowMuster' calculations, the outlet 
from CB28 will limit the peak discharge from Watershed C1 to 5.25 cfs. 

March 2001 
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LOCWOOD GREENE 

Area 4 A  - capacity of outlet from CB28 
Worksheet for Circular Channel 

Projea Description 
Project File D:USUlowmaater fllrshres4a~l .tm2 
Worksheet 
Flow Element Clrcular Channel 
Method Mannhgk Formula 
Solve For Full Flow Capacity 

03 Check capacity of outlet from CB28 

Input D8t8 
Mannings Coeff lclent 0.01 3 
Channel Slope 0.057500 tVtt 
Dlsmeter 10.00 In 

Results 
Depth 0.83 ft 
Dlscharge 
Flow Area 
Wetted Perimeter 
Top Width 
Crltlcal Depth 
Percent Full 
Critical Slope 
Velocity 
Veloclty Head 
Speciflc Energy 
Froude Number 
Maxlmum Discharge 
Full Flow Capaclty 

5.25 cfs 
0.55 It2 

2.82 n 
0.00 n 
0.82 n 

0.052453 Itm 
9.63 ftls 
1.44 11 

FUU 11 
FULL 

100.00 

5.65 cfs 
5.25 cts 

Full Flow Slope 0.057500 tVtt 

Notes: 

3659 

Watershed C1 dralns Into CB28. Peak dlscharge from Watershed C1 is 5.44 cfs. Check capacity of outlet from 
CB28 to carry discharge. 

Outlet plpe capachy Is lass than the peak dlscharge. Therefore. outlet pipe capaclty controls the dlscharge from 
Watershed C1. 

March 2001 
Rev. 0 E-7 
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Watershed D1: 

Cover description, 
Curve number, 
Area, 
IO-yr., 24-hr. storm, 
Runoff, 

Surface description, 

Flow length, 
~-JT., 24hr. Stom, 
Land slope, 

Manning’s coefficient, 

Compute Tt = 0.007(nL)O-8 
p205 s0.4 

Time of concentration, 

Initial abstraction, 
Compute L/Plo, 
Unit peak discharge, 
Pond/swamp factor, 
Peak discharge, 

combination of gravel and impervious areas 
CN = 90 
A = 1.78 ac, Am = 0.0028 mi2 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

concrete area (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 200 f t  
P2 = 3.0 in 
s = 0.005 ft/ft 

Tt = 0.06 hr 

Tt = 0.06 hr (use minimum value of 0.1 hr) 

L = 0.222 (Table 41,  TR-55) 
L/Pio = 0.05 
qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 8.46 cfs (where 9p = quAmQFp) 
F p  = 1 

Watershed D1 drains to existing catch basin CB37. Check capacity of outlet from CB37 
using FZowMasfer. According to the following FZowMaster calculations, the outlet from 
CB37 will limit the peak discharge from Watershed D1 to 3.10 cfs. 

Mar+. 2001 
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3659 
Area 4A - capacity of outlet frqm CB37 

Worksheet tor Clrcular Channel 

Project Dsscriptlon 
P r o p  Flle p:U!WIowma.ater flles\area4ei .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capselty 

04 Check capacity of outlet from CB37 

Input Data 
Mannlngs Coefficlent 0.013 

Diameter 10.00 In 
Channel Slope 0.020000nm 

, Results 
Depth 0.83 fl 
Dlseharge 
Flow Area 
We!ted Perlmeter 
Top Wldth 
Crltlcal Depth 
Percent Full 
Crltical Slope 

Veloclty Head 
Speclflc Energy, 
Froude Number 
Maxlmum Dlscharge 
Full Flow Capacity 
Full Flow Slope 

. Veloclty 

3.10 cfs 
0.55 fP 

0.00 tt 
0.76 f! 

0.017456 fl/lt 
5.88 fvs 
0.50 11 

2.82 n 

100.00 

FULL n 
FULL 

3.33 cfs 
3.10 cfs 
0.020000ltnt 

Notes: 

Watershed D1 drains into C637. Peak dlscherge from Watershed D1 Is 8.46 cfs. Check capacity of outlet from 
CB37 to carry discharge. 

Outlet pipe capaclty is less than, the peak dlscherge. Therefore. outlet pipe capaclty controls me dlscherge from 
Watrrshed D1. 

m B m 0  
lf:15:50 AM 

March 2001 
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Watershed’D2: 

Cover description, 
Curve number, c N = 9 0 .  
Area, 
~O-F., 24hr. Storm, 
Runoff, 

combination of gravel and impervious areas 

A = 0.92 ac, Am = 0.0014 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, concrete (overland flow) 
Manhing’s coefficient, 
Flow length,. 
2-yr., 24hr. storm, 
Land slope, 

n r0.011 (Table 3-1, TR-55) 
L = 160 ft 
P2 = 3.0 in 
s = 0.003 ft/ft 

Compute Tt = 0.007(nL)0-8 Tt = 0.06 hr 
p205 s0.4 

Time of concentration, Tt = 0.06 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Plo, 
Unit peak discharge, 
Pond/swamp factor, 
Peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 4.23 cfs (where 9p = quAmQFp) 

Ia/Plo = 0.05 

Fp = 1 

Watershed D2 drains to existing catch basin CB215. Check capacity of outlet pipe from 
CB215 using FZowMaster. According to the following FlowMaster calculations, outlet 
pipe capacity from CB215 is greater than the peak discharge from Watershed D2. 

080472 
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Lc- 3659 
Area 4A - capacity of outlet from CB215 

Worksheet for Circular Channel 

Project Description 
Project File p:\35\flowmaster fllesbrea4a"l .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capachy 

05 Check capaclty of outlet from CB215 

Input Data 
Mannlngs Coefficient 0.013 
Channel Slope 0.040000 Wit 
Diameter 12.00 in 

Deplh 1.00 tt 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Percent Full 
Critlcal Slope 
Velocity 
Veloclty Head 
Specific Energy 
Froude Number 
Maxlmum Discharge 
Full Flow Capacity 
Full Flow Slope 

7.13 ds 
0.79 t tz  
3.14 ft 
0.00 tt 
0.90 tt 

0.035592 wtt 
9.07 Ws 
1.28 tt 

FULL tt 

100.00 

FULL 
7.66 cfs 
7.13 ds 
0.040000 Mt 

Notes: 

Watershed D2 drains into CB215. Peak discharge from Watershed D2 is 4.23 CIS. Check capacity of outlet from 
CB215 to carry discharge. 

Outlet pipe capacity is greater than the peak discharge. 

mawoo 
11:15:ss M I  
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Watershed D3: 

Cover description, 
Curve number, 
Area, 

Runoff, 
10-yr., 24-hr. storm, 

Surface description, 
Manning's coefficient, 
Flow length, 

Land slope, 
2-yr., 24-hr. storm, 

combination of gravel and impervious areas 
CN = 90 
A = 0.99 ac, A, = 0.0015 mi* 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

concrete (ovedand flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 200 f t  
Pz = 3.0 in 
s = 0.002 ft /f t  

Compute Tt = 0.007(nL)0-8 .Tt = 0.09 hr 
J3,O.S s0.4 

Time of concentration, Tt = 0.09 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Plo, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4-II, TR-55) 

9~ = 4.53 cfs (where 9p = quAmQFp) 
Pond/swamp factor, F p  = 1 

Watershed D3 drains to existing catch basin CB38. Check capacity of outlet pipe from 
CB38 using FZowMaster. According to the following FZowMaster calculations, the outlet 
CB38 will limit the discharge from Watershed D3 to 2.08 cfs. 

March 2001 
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Area 4A - capacity of outlet from CB38 
Worksheet for Circular Channel 

Proiect Description 
Project File p:\35Ulomaster flles\areaieAi .tm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

06 Check capacity of outlet from CB38 

Input Date 
Mannlngs Coefficient 0.013 

Diameter 10.00 In 
Channel Slope 0.009000 m 

Reauhs 
It Depth 0.83 

Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Deplh 
Percent Full 
Critical Slope 
Velocity 
Veloclty Head 
Specific Energy 
Froude Number 
Maximum Discharge 
Full Flow Caoacitv 

2.08 
0.55 
2.62 
0.00 
0.65 

100.00 
0.010 
3.81 
0.23 

FULL 
FULL 

2.24 
2.08 

CfS 

cfs . -  
Full Flow Slope 0.009000 fvft 

Notes: 

Watershed D3 drains into CB38. Peak discharge from Watershed D3 is 4.53 cfs. Check capaclty of outlet fmm 
CB38 to carry discharge. 

Outlet pipe capacity is less than the peak discharge. Therefore, outlet pipe capacity controls the discharge from 
Watershed D3. 

March 2001 
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Watershed El: 

Cover description, 
Curve number, c N = 9 0  
Area, 
10-yr., 24hr. storm, 
Runoff, 

combination of gravel and impervious are* 

A = 2.04 ac, Am = 0.0032 m i 2  

Q = 3.02 in (Table 2-1, TA-55) 
Pi0 = 4.1 in 

Surface description, concrete (overland flow) 
Manning's coefficient, 
Flow length, L=240ft 
2-yr., 24-hr. storm, P2 = 3.0 in 

s = 0.002 ft/f t  

n = 0.011 (Table 3-1, TR-55) 

Land slope, 

Compute Tt = 0.007(nL)0.8 Tt = 0.10 hr 
p205 s0.4 

Time of concentration, Tt = 0.10 hr 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 9.66 cfs (where 9p = quAmQFp) 

Compute IJPlo, L/Pio = 0.05 

Pond/swamp factor, F p  = 1 

Watershed E l  drains to existing catch basin CB33 that drains into MH28. Check 
capacity of outlet pipe from MH28 using FZowMaster. According to the following 
FZowMaster calculations, the outlet from MH28 will limit discharge from Watershed E l  
to 2.52 cfs. 

E-14 000476 



Area 4A - capaclty of outlet from MH28 
Worksheet for Circular Channel 3 6 5 9  

Pruject Description 
Project Fib p:\35\flowmaster flles\area4aAl .lm2 
Worksheet 
f l ow  Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capachy 

07 Check capacity of outlet from MH28 

Input Data 
Mannlngs Coefflclent 0.013 
Channel Slope 0.005000 tvft 
Dlameter 12.00 In 

Resulls 
Depth 1.00 R 
Discharge 2.52 cfs 
Flow Area 0.7s 118 

Wetted Perimeter 3.14 R 
Top Wldlh 0.00 R 
Critical Depth 0.68 R 
Percent Full 100.00 
Crltical Slope 0.007704 rvft 
Velocity 3.21 tVs 
Veloclly Head 0.18 R 
Specific Energy FULL 11 
Froude Number FULL 
Maximum Dlscharge 2.71 ds 
Full Flow Capacity 2.52 d s  
Full Flow Slope 0.005000 Rnt 

Notes: 

Watershed E l  drains into CB33 which empties Into MH28. Peak discharge from Watershed El is 9.66 CIS. Check 
capacity of outlet from MH28 to carry discharge. 

Outlet pipe capocily is less than the peak discharge. Therefore, outlet plpe capaclty controls the dlscharge from 
Watershed E l .  

08126100 
11:16:07 AM 
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Watershed Ez: 

Cover description, 
Curve number, 
Area, 

Runoff, 
l O - y . ,  24hr. Stom, 

Surface description, 
Manning’s coefficient, 
Flow length, 

Land slope, 
~-JT.,  24hr. storm, 

combination of gravel and impervious areas 
CN = 90 
A = 2.15 ac, A, = 0.0034 mi* 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

gravel (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 120 ft 
P2 = 3.0 in 
s = 0.04 ft/ft 

Compute Tt = 0.007(nL)0.8 Tt = 0.02 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.02 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Plo, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4-II, TR-55) 

9p = 10.27 (where 4p = quAmQFp) 
Pond/swamp factor, F p  = 1 

Watershed E2 drains to existing catch basin CB34. Check capacity of outlet pipe from 
CB34 using FZmMasfer. According to the following FZowMaster calculations, the outlet 
from CB34 will limit the discharge from Watershed E2 to 0.97 cfs. 
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Area 4A - capacity of outlet from C034 
Worksheet for Clrcular Channel 

Project Descrlptlon 
Project File p:USUlowmaster files\area&*l .fmz 
Worksheet' 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

08 Check capacity of outlet from CB34 

Input Date 
Manning6 Coeflicient 0.013 
Chsnnel Slope 0.030000 Wtt 
Diameter 6.00 In 

' Results 
Depth 0.50 ft 
Discharge' 0.97 cfs 
Flow Area 0.20 tt* 
Wetted Perheter 1-57 tt 
Top Width 0.00 tt 
Critical Depth 0.47 tt 
Percent Full 100.00 
Crftlcal Slope 0.025926 ft/ft 
Velocity 4.95 ftls 
Velocity Head 0.38 11 
Specific Energy FULL . ft 
Froude Number FULL 
Maximum Discharge 1.05 cfs 
Full Flow Capacity 0.97 cfs 
Full Flow Slope 0.030000 Wft 

3 6 5 9  

Notes: 

Watershed E2 dralns Into CB34. Peak discharge from Watershed E2 Is 10.27 cis. Check capacity of outlet from 
CB34 to ceny dlscharge. 

Outlet pipe capacity is less than the peak discharge. Therefore, outlet pipe capacity controls the discharge from 
Watershed €2. 

08128100 
11:1612 AM 
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Rev. 0 

FIorYamr v5.10 
Pap. $01  1 

000479 



Watershed Fl: 

Cover description, concrete pad 
Curve number, CN = 95 
Area, 
~O-F., 24hr. stom, 
Runoff, 

A = 1.03 ac, A m  = 0.0016 m i 2  

Pi0 = 4.1 in 
Q = 3.53 in (Table 2-1, TR-55) 

Surface description, concrete (overland flow) 
Manning’s coefficient, 
Flow length, L=150ft 
2-yr., 24hr. storm, P2 = 3.0 in 
Land slope, s = 0.15 ft/,$t 

n = 0.011 (Table 3-1, TR-55) 

Compute Tt = 0.007(11L)~.~ .Tt = 0.02 hr 
p205 s0.4 

Time of concentration, Tt = 0.02 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.105 (Table 4-1, TR-55) 
L/PlO = 0.02 
qu = 1000 csm/in (Exhibit 4-II, TR-55) 

qp = 5.65 cfs (where 9p = quAmQFp) 

Compute L /PIo, 

Pond/swamp factor, Fp = 1 

Watershed F1 drains to existing basement of Plant 6 that contains VOC contaminated 
water. An existing sump and pump removes the VOC contaminated water that is 
collected in this area. 

000480 
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Watershed G1: 0 
Cover description, concrete pad 

Area, 
10-yr., 24-hr. storm, 
Runoff, 

Curve number, CN = 95 
A = 2.27 ac, A m  = 0.0035 mi* 
Pi0 = 4.1 in 
Q = 3.53 in (Table 2-1, TR-55) 

Surface description, concrete (overland flow) 
Manning’s coefficient, 

2-yr., 24hr. storm, 

n = 0.011 (Table 3-1, TR-55) 
L = 120 ft 
P2 = 3.0 in 
s = 0.004 ft /f t  

Flow length, 

Land slope, 

Compute Tt = 0.007(nL)0.8 Tt = 0.05 hr 
p205 s0.4 

Time of concentration, Tt = 0.05 hr (use minimum value of 0.1 hr) 

3659 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

Watershed G1 drains to existing catch basin CB31. Check capacity of outlet pipe from 
CB31 using FZowMaster. According to the following FZowMaster calculations, the outlet 
from CB31 will limit the discharge from Watershed G1 to 3.60 cfs. 

L = 0.105 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 44 ,  TR-55) 

9p = 12.36 cfs (where 9p = quAmQFp) 

Compute IJPIo, Ia/PlO = 0.02 

Pond/swamp factor, Fp = 1 

. .i ts-! i t  t 9 . .  March 2001 
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Area 4A - capacity of outlet from CB31 
Worksheet for Clrcular Channel 

Project Descrlptlon 
Project F l k  p:\35Ulowmostsr files\area4a"l .fm2 
Worksheet 
Flow Element Clrcular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

09 Check capactly of outlet from CB31 

Input Date 
Manninos Coefficient 0.013 
Channe? Slope 0.027000 ft/ft 
Diameter 10.00 In 

Dlscharge 
Flow Area 
Wetted Perheter 
l o p  Wldth 
Critical Depth 
Percent Full 
Critical Slope 
Velocity . 
Velocity Hoad 
Speclflc Energy 
Froude Number 
Maxlmum Dlscharge 
Full Flow Capacity 

3.60 CfS 
0.55 tP 
2.62 n 
0.00 n 
0.70 n 

100.00 
0.023354 ftm 
6.60 ftls 
0.68 ft 

F U L L .  n 
F U L L  

3.67 CIS 
3.60 ds 

Results 
DeDth 0.83 n 

Full Flow Slope 0.027000 Ctm 

Notes: 

Watershed G1 drains Into CB31. Peak discharge from Watershed 01  is 12.36 cfs. Check capacity of outlet from 
CB31 to carry dbcherge. 

Outlet plpe capacity is less than the peak dlscharge. Therefore. outlet pipe capacity controls the dlscharge from 
Watershed C031. 

O B R m  
11:lEla UI 

FlorUulDl e l 0  
P.p. 1 Of 1 
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Watersheds H1A through H1E Refer to calculations included in Appendix B. 

Watershed H2: 
3659 

Cover description, gravel 
Curve number, CN = 90 

~O-JT., 24hr. Storm, 
Area, A = 0.08 A m  = 0.0001mi2 

Pi0 = 4.1 in 
Runoff, Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning’s coefficient, 
Flow length, 
2 - y ~  24-h. stoim, 

n = 0.011 (Table 3-1, TR-55) 
L = 2 5 f t  
P2 = 3.0 in 
s = 0.002 ft/ft 

= .. 

Land slope, 

Compute Tt = 0.007(nL)0-8 Tt = 0.05 hr 
p205 ~ 0 . 4  

Time of concentration, Tt = 0.05 hr (use minimum value of 0.1 hr) 

Initial abstraction, I, = 0.222 (Table 41, TR-55) 
Compute IJPIo, Ia/Plo = 0.05 
Unit peak discharge, 

Peak discharge, 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

qp = 0.30 cfs (where qp = quAmQFp) 
Pond/swamp factor, Fp = 1 

Watershed H2 drains to existing catch basin CB64 that drains into CB65. CB65 also 
carries the discharge from Watersheds H1A through H1E. Prior to Area 4A 
remediation, redirection of the surface drainage downgradient of CB65 will be done by 
others. 

March 2001 
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Watershed H3: 

Cover description, 
Curve number, 
Area, 

Runoff, 
lo-yr., 24-hr. storm, 

Surface description, 
Manning's coefficient, 
Flow length, 
2-yr., 24hr. storm, 
Land slope, 

combination gravel and concrete pad 
c N = 9 0  
A = 2.10 ac, Am = 0.0033 miZ 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

gravel (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L=150ft 
P2 = 3.0 in 
s = 0.01 ft/ft 

Compute Tt = 0.007(nL)0.8 Tt = 0.04 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Pio, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4 4 ,  TR-55) 

g p  = 9.97 cfs (where g p  = quAmQFp) 
Pond/swamp factor, Fp = 1 

Watershed H3 drains to existing catch basin CB153. Check capacity of outlet pipe from 
CB153 using NowMaster. According to the following FlowMaster calculations, outlet 
pipe capacity from CB153 is less than the peak discharge from Watershed H3. 
Therefore, the peak discharge from Watershed H3 will be limited to 4.36 cfs. 

March 2001 
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Area 4A - capacity of-outlet from CB153 
Worksheet for Circular Channel 

t 3 6 5 9  

~ ~ ~- 
ProJect Description 
ProJect Flle p:USVIowmaster fileskree4aAl .fmZ 
Worksheet 
flow Element Clrcular Channel 
Method . Manning's Fotmula 
Solve For Full Flow Capacfty 

10 Check capaclty of outlet from CB153 

Input Data 
Mannlngs Coefficient 0.013 
Channel Slope 0.015000 MI 
Dlameter 12.00 In 

Results 
Depth ' 1.00 ' 11 
Discharge 
Flow Area 
Wetted Perimeter 
Top Wldlh 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Speclflc Energy 
Froude Number 
Maxlmum Discharge 
Full Flow Capacity 

4.36 Cts 
0.70 W 
3.14 fl 

' 0.00 fl 

100.00 
0.88 n 

0.013553 fUft 
5.56 Ws 
0.48 ft 

FULL h 
FULL 

4.69 ds 
4.36 d s  

Full Flow Slope 0.015000 Wft 

Notes: 

Watershed H3 drains into C8153. Peak discharge from Watershed H3 Is 9.97 cfs. Check capacity 01 outlet from 
CB153 to carry discharge. 

Outlet pipe capacity is lese than the peak discharge. Therefore. outlet pipe capacity controls ¶he discharge from 
Watershed H3. 

March 2001 
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Watershed H4: 

Cover description, gravel 

Area, 

Runoff, 

Curve number, CN = 90 
A = 0.13 ac, Am = 0.0002 m i 2  

Q = 3.02 in (Table 2-1, TR-55) 
10-yr., 24hr. storm, Pi0 = 4.1 in 

Surface description, gravel (overland flow) 
Manning's coefficient, 

2-yr., 24-hr. stom, 

n = 0.011 (Table 3-1, TR-55) 

P2 = 3.0 in 
s = 0.002 ft/ft 

Flow length, L = 2 5 f t  

Land slope, 

Compute Tt = O.O07(nL,)O-* .Tt = 0.02 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.02 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Plo, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 4-1, TR-55) 

q u  = 1000 csm/in (Exhibit 4-n, TR-55) 

4~ = 0.60 cfs (where 9p = quAmQFp) 

0 
Pond/swamp factor, Fp= 1 

Watershed H4 will drain to an existing catch basin CB66. Check capacity of outlet pipe 
from CB66 using FZowMizsfer. According to the following FZoUlMaster calculations, outlet 
pipe capacity from CB66 is greater than the pe+ discharge from Watershed H4. 

March 2001 
" .-- * , L ~ Rev. : 0 
. .  

i' :' . 
. e : : .  . .  :: $! 



LOCKWOOD GREENE 
mmzIam:mr?~o~aoxmmrBy 

Area 4A - capacity of outlet from CB66 
Worksheet for Circular Channel 

- - 3659 

ProJect Description 
Project Flle p:U5Ulowmaster fIleskree4aAl .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

11 Check capaclty of outlet from CB66 

Input Data 
Mannlnge Coefficient 0.013 
Channel Slope 0.035000 ft'ft 
Dlameter 10.00 In 

Results 
Depth 0.83 11 
Dlscharge 4.10 Cfs 
Flow Area 0.55 n* 
Wetted Perlmeter 2.82 11 
Top Width 0.00 n 
Cdtkal Depth 0.81 ft 
Percent Full 100.00 
Critical Slope 0.030673 ftm 
Veloclty 7.51 ftls 
Velocity Head 0 . w  R 
Speclflc Energy FULL tt 
Froude Number FULL 
Maxlmum Discharge 4.41 cfs 
Full Flow Capacity 4.10 cfs 
Full Flow Slope 0.035000 fVft 

Notes: 

Watershed H4 drains Into CB66. Peak discharge from Watershed H4 is 0.60 cfs. Check capacity of outlet from 
CB66 to carry dlscharge. 

Outlet pipe capaclty &greeter than the peak discharge. 

O M b l O O  
11:1s29 UI 
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Watershed H5: 

Cover description, 
Curve number, c N = 9 0  
Area, 
10-JT., 24hr. Storm, 

combination gravel and concrete pad 

A = 0.13 ac, A m  = 0.0002 m i 2  

Pi0 = 4.1 in 
Runoff, Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning's coefficient, 

~-JT., 2 4 h .  storm, 

n = 0.011 (Table 3-1, TR-55) 

P2 = 3.0 in 
s = 0.002 ft/ft 

Flow length, L=2!5ft 

Land slope, 

. Compute Tt = 0.007(nL)0.8 Tt = 0.02 hr 
p205 s0.4 

Time of concentration, Tt = 0.02 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 0.60 cfs (where 9p = quAmQFp) 

0 Compute L/PIo, Ia/PlO = 0.05 

Pond/swamp factor, Fp = 1 

Watershed H5 will drain to existing catch basin CB20. Add discharge from Watersheds 
H3 and H4 to discharge from Watershed H5 to check outlet pipe capacity from CB20 
using FZowMaster. According to the following FZowMaster calculations, the capacity of 
the outlet from CB20 is greater than the peak discharge from Watersheds H3 through 
H5. 
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Area 4A - capacity of outlet from CB20 
Worksheet for Circular Channel 3659 

Project Descrlptlon 
Project File p:\35Vlowmaeter files\area4eAl .fm2 
Worksheet 
Flow Element Clrcular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

12 Check capacfty of outlet from CB20 

Input Data 
Mannlngs Coefflclent 0.013 
Channel Slope 0.002000 tvft 
Dlameter 30.00 in 

Results 
Depth 2.50 n 
Dlscharge 18.34 dr 
Flow Area 4.91 fP 
Wetted Perlmeter 7.85 R 
Top Wldth 0.00 n 
Crltical Depth 1.45 R 
Percent Full 100.00 
Crltiial Slope 0.004910 tvf t  
Velocity 3.74 ftls 
Velocity Head 0.22 tt 
Specific Energy FULL n 
Froude Number FULL 
Maximum Discharge 19.73 cfs 
Full Flow Capacity 18.34 cfs 
Full Flow Slope 0.002000 tvft 

Notes: 

Watershed H5 drains into CB20. The outlet pipe from CB20 also carries dlscharae lrom Watershe s H3 and H 
Peak discharges from: peak discharge from Watershed H3 Is 4.36 cfs. peak discharge from Watershed H4 Is 0.80 
cfs. and peak dlscharge from Watershed H5 Is 0.60 cfs. Check capacity of outlet from CB20 to carry dlscharge. 

Outlet plpe dlscharge is greater than the peak discharge. 
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Watershed H6: 

Cover 'descrip tion, gravel 
Curve number, CN = 90 
Area, 
10-JT., 2 4 h .  Storm, 
Runoff, 

A = 0.13 ac, Am = 0.0002 mi2 

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, gravel (overland flow) 
> Manning's coefficient, n = 0.011 (Table 3-1, TR-55) 

Flow length, L = 9 0 f t  
~-JT. ,  24hr. storm, 
Land slope, 

P2 = 3.0 in 
s = 0.005 ft/ft 

Compute Tt = 0.007(11L)~-~ Tt = 0.03 hr 
p20S s0.4 

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) a 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

Ia = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 0.60 cfs (where 9p = q,AmQFp) 

Compute L/Plo, Ia/Plo = 0.05 

Pond/swamp factor, Fp = 1 

Watershed H6 will drain to existing catch basin CB21. Check capacity of outlet pipe 
from CB21 using FZowMaster. According to the following NowMaster calculations, outlet 
pipe capacity from CB21 is greater than the peak discharge from Watershed H6. 
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Area 4A - capaclty of outlet from CB21 
Worksheet for Circular Channel - 3659 

ProJect Description 
Project File p:k35\flowmaster flleshrea4aAi .fm2 
Workeheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capaclty 

13 Check capacity of outlet from CB21 

Input Data 
Manning6 Coefficlent 0.013 
Channel Slope 0.010000 nm 
Diameter 10.00 In 

Resulte 
Depth 0.83 , n 
Discharge 2.19 cfs 
Flow Area 0.55 t* 
Wetted Perimeter 2.62 n 
Top Wldth 0.00 tt 
Critical Depth 0.86 n 
Percent Full 100.00 
Crltlcal Slope 0.010604 tvft 
Velocity 4.02 WS 
Velocity Head 0.25 n 
Specific Energy FULL n 
Froude Number FULL 
Maximum Dlscharge 2.36 ds 
Full Flow Capaclty 2.19 cts 
Full Flow Slope 0.010000 fm 

Notes: 

Watershed H6 drains Into CB21. Peak discharge from Watershed H6 is 0.60 ds. Check capacity of outlet from 
CB21 to carry discharge. 

Outlet plpe capacity is greater than the peak dlscharge. 

09116100 
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Watershed H7: 

' Cover description, gravel 
Curve number, CN = 90 
Area, 
~O-JT., 24hr. Storm, 
Runoff, 

A = 0.20 ac, Am = 0.0003 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, gravel (overland flow) 
Manning's coefficient, 

2-yr., 24hr. storm, 
Land slope, 

n = 0.011 (Table 3-1, TR-55) 

P2 = 3.0 in 
s = 0.003 ft/ft 

Flow length, L=100ft 

Compute Tt = 0.007(nL)O-8 Tt = 0.04 hr 
p20.5 s0.4 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

Ia = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit 4-II, TR-55) 

9p = 0.91 cfs (where 4p = quAmQFp) 

0 Compute Ia /P lo ,  I a / P l o  = 0.05 

Pond /swamp factor, F p  = 1 

Watershed H7 will drain to existing catch basin CB23. Check capacity of outlet pipe 
from CB23 using FZowMasfer. According to the following FZowMaster calculations, the 
outlet pipe capacity from CB23 is greater than the peak discharge from Watershed H7. 
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Area 4A - capacity of outlet from CB23 
Worksheet for Circular Channel 

Project Description 
ProJect Flle p:\95Ulowmaster filesbrealaA1 .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Full Flow Capacity 

14 Check capacity'of outlet from CB23 

Input Data 
Mannlngs Coefficient 0.013 
Channel Slope 0.060000 ftnt 
Diameter 10.00 in 

Results 
Depth 0.83 11 
Discharge 5.37 cfs 
Flow Area 0.55 na 

2.62 n 
Top Width 0.00 n 
Crltical Depth 0.82 n 
Percent Full 100.00 
Critical Slope 0.054916 ftnt 

Veloctty Head 1.50 n 
Specific Energy FULL n 

Maximum Dlscharge 5.77 ds 
Full Flow Capacity 5.37 ds 

Wetted Perimeter 

Velocity 9.04 tth 

Froude Number FULL 

Full Flow Slope 0.060000 Wft 

Notes: 

Watershed H7 drains into CB23. Peak discharge from Watershed H7 Is 0.91 cfs. Check capaclty of outlet from 
CB23 to carry discharge. 

Outlet pipa capacity is greater than the peak dischsrge. 

3 6 5 9 .  
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Watershed H8: 
I : ,  

Cover description, 
Curve number, CN = 90 
Area, 
10-yr., 24h.r. storm, 
Runoff, 

combination gravel and concrete pad 

A = 1.60 ac, A, = 0.0025 m i 2  

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, gravel (overland flow) 
Manning's coeffiaent, 
Flow length, 
2-yr., 24hr. storm, 
Land slope, 

n = 0.011 (Table 3-1, TR-55) 
L = 150 ft 
P2 = 3.0 in 
s = 0.003 ft/ft 1 .  

Compute Tt = 0.007(nL)O-8 Tt = 0.06 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.06 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41 ,  TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

4p = 7.55 cfs (where 9p = quAmQFp) 

Compute L/Pio, L/Pio = 0.05 

Pond/swamp factor, Fp = 1 

Watershed H8 will drain to existing manhole MH20. Add discharge from Watersheds 
H3 through H7 to discharge from Watershed H8 to check capacity of outlet pipe from 
MH20 using FowMizster. According to the following FZowMaster calculations, the outlet 
capacity from MH20 is greater than the combined peak discharge from Watersheds H3 
through H8 of 14.62 cfs. 
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Area 4A - capacity of outlet from MH20 
Worksheet for Circular Channel 

Prole13 Descrlption 
Profact Flle p:U!Nlowmaster flleskrea4e"l .fm2 
Worksheet 
Flow Element Circular Channel 
Method Manning's Fornula 
Solve For Full Flow Capaclty 

15 Check capaclty of outlet from MH20 

Input Data 
Mannings Coefficient 0.013 

Diameter 36.00 in 
Channel Slope 0.010000 m 

Results 
Depth 3.00 n 
Dlscharge 
Flow Area 
Wetted Perlmeter 
l o p  Width 
Crltlcal Depth 
Percent Full 
Crltlcel Slope 
Velocity 
Veloclty Head 
Speciflc Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 

66.69 CfS 

7.07 n= 
9.42 n 
0.00 n 
2.61 n 

100.00 
O.O09116tt/fI 
9.44 WS 

1.38 ' fi 
FULL n 
FULL 

71.74 cfs 
66.69 cfs 

3659 

. -  
Full Flow Slope 0.010000 Wlt 

Notes: 

Waterehed HB drains into MH19. The outlet plpe from MH19 also carries dlscharge from Watersheds H3. H4. H5, 
H6 and HI.  Peak dlscharges from Watershed H3 is limned lo 4.36 cfs; peak discharge from Watershed H4 is 0.60 
cfs: peak discharge from Watershed H5 is 0.60 cfs; peek discharge from Watershed H6 Is 0.60 tfs; peak discharge 
from Watershed H7 is 0.91 ds; peak discharge from Watershed H8 is 7.55 cfs. Check capactty of outlet from 
MH20 to carry dlscharge. 

Outlet plpe capacity is greater than the peak discharge. 

09/26/00 
ll:leso AM 
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m m ~ o m : m ~ m o ~ ~ o x m m L l i r r  

APPENDIX F -- HYDROLOGIC AND HYDRAULIC CALCULATIONS e 
FOR AREA 4A FINAL EXCAVATION 

(Refer to Figure A 4  in Appendix A for watershed key map) 

Watershed A 

Cover description, bare soil 
Curve number, CN = 90 
Area, 
~O-P., 24-hr. Stom, 
Runoff, 

A = 2.07 ac, Am = 0.0032 mi2 

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Sqface description, 
Manning’s coefficient, 

2-yr., 24-hr. storm, 
Land slope, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

Pz = 3.0 in 
s = 0.024 ft/ft 

Flow length, L=250f t  

Compute Tt = 0.007(nL)O-8 Tt = 0.04 hr 
P,OS s0.4 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute Ia/P1o, WPio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4.4, TR-55) 

4p = 9.66 ds (where 9p = quAmQFp) 
Pond/swamp factor, F p  = 1 

Watershed A drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = A P l o  V = 0.71 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 55 gpm. 

March 2001 
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n m mom: mcmm rroxm I =m 

WatershedB: 

Cover description, bare soil 
Curve number, CN = 90 
Area, 
~O-JT., 2 4 h .  storm, 

A = 2.81 ac, Am = 0.0044 m i 2  

Pi0 = 4.1 in 
Runoff, Q = 3.02 in (Table 2-1, TR-55) 

Surface description, 
Manning's coefficient, 
Flow length, L=280ft 
2-yr., 24hr. storm, Pz = 3.0 in 
Land slope, s = 0.032 ft /f t  

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

Compute Tt = 0.007(nL)O.8 'Tt = 0.04 hr 
pzOS s0.4 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute IJPlo, L/Pio = 0.05 

Ia = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4 4 ,  TR-55) 

9p = 13.29 cfs (where 9p = quAmQFp) 

Unit peak discharge, 
Pond /swamp factor, Fp = 1 
Peak discharge, 

c 3 6 5 9  

Watershed B drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = APIO V = 0.96 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 75 gpm. 

March 2001 
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Watershed C: 

Cover description, bare soil 

Area, 
10-yr., 24hr. storm, 
Runoff, 

Curve niunber, CN = 90 
A = 0.74 ac, Am = 0.0012 mi2 
Pi0 =: 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, 
Manning’s coefficient, 

2-yr., 24hr. storm, 
Land slope, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

Pz = 3.0 in 
s = 0.03 ft/ft 

Flow length, L=25Oft  

Compute Tt = 0.007(1L)O-~ Tt = 0.04 hr 
p20S s0.4 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, Ia = 0.222 (Table 41, TR-55) 
Compute Ia/Plo, L/Pio = 0.05 
Unit peak discharge, qu = 1000 csm/in (Exhibit 4-II, TR-55) 

Peak discharge, 4p = 3.62 cfs (where qp = quAmQFp) 

Watershed C drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = APIO 

Pond /swamp factor, Fp = 1 

V = 0.25 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 20 gpm. 

March 2001 
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0 Watershed D: 
- 3 6 5 9  

Cover description, bare soil 

Area, 
~O-V., 24hr. stom, 
Runoff, 

Curve number, c N = 9 0  
A = 3.64 ac, Am = 0.0057 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, 
Manning's coefficient, 
Flow length, 
2-yr., 24-hr. storm, 
Land slope, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 300 f t  
Pz = 3.0 in 
s = 0.06 ft/ft 

Compute Tt = 0.007(nL)0.8 Tt = 0.03 hr 
p205 s0.4 

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute IJPIo, L/Pio = 0.05 

I, = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit 4-11, TR-55) 

9p = 17.21 cfs (where 9p = quAmQFp) 

Unit peak discharge, 
Pond/swamp factor, Fp = 1 
Peak discharge, 

Watershed D drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = APIO 

Assuming maximum 3-day pump down period, pump rate will be 95 gpm. 

V = 1.24 ac-ft 

March 2001 
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Watershed E: 

Cover description, 
Curve number, 
Area, 

Runoff, 
~O-JT., 24-hr. Storm, 

Surface description, 
Manning's coefficient, 
Flow length, 
2-yr., 24-hr. storm, 
Land slope, 

bare soil 
CN = 90 
A = 1.66 ac, A, = 0.0026 mi2 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

bare soil (werland flow) 
n = 0.011 (Table 3-1, TR-55) 
L=22Oft 
P2 = 3.0 in 
s = 0.03 ft/ft 

Compute Tt = 0.007(1L)~-~ Tt = 0.03 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/PIo, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

q,, = 1000 csm/in (Exhibit 4-D, TR-55) 

9p = 7.85 cfs (where 9p = quAmQFp) 
Pond/swamp factor, F p  = 1 

Watershed E drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = A P l o  V = 0.57 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 45 gpm. 

March 2001 
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Watershed I? 0 
Cover description, bare soil 
Curve number, CN=90 
Area, 
10-yr., 24hr. storm, 
Runoff, 

A = 1.67 ac, Am = 0.0026 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, 
Manning's coefficient, 
Flow length, L=60ft 
2-yr., 24-hr. storm, 

bare soil (werland flow) 
n = 0.011 (Table 3-1, TR-55) 

Pi! = 3.0 in 
s = 0.02 ft/ft Land slope, 

Compute Tt = 0.007(nL)O.8 Tt = 0.01 hr 
p20S s0.4 

Surface description, unpaved (bare soil) 
Flow length, L=350ft 
Watercourse slope, s = 0.03 ft/ft 
Average velocity, V = 2.8 fps (Figure 3-1, TR-55) 

ComputeTt= L Tt = 0.03 hr 0 
3600 V 

3659 

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4-11, TR-55) 

9p = 7.85 cfs (where qp = quAmQFp) 

Compute L /PIo, L/Pio = 0.05 

Pond/swamp factor, Fp = 1 

Watershed F drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = @IO V = 0.57 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 45 gpm. 

March 2001 
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Watershed G: 

Cover description, bare soil 
Curve number, CN = 90 
Area, 
~O-F., 24hr. storm, 
Runoff, 

A = 1.89 ac, A, = 0.0030 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, bare soil (overland flow; 
Manning's coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L =  150ft 
2 - ~ . ,  24hr. storm, P2 = 3.0 in 

s = 0.01 ft/ft Land slope, 

Compute Tt = 0.007(nL)0.8 Tt = 0.04 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, b = 0.222 (Table 41, TR-55) 

Unit peak discharge, q. = 1000 csm/in (Exhibit 4II, TR-55) 

Peak discharge, 9p = 9.06 cfs (where 9p = quAmQFp) 

Watershed G drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Compute b/Plo, Ia/Plo = 0.05 

Pond /swamp factor, F p =  1 

Volume, V = APIO 

Assuming maximum 3-day pump down period, pump rate will be 50 gpm. 

V = 0.65 ac-ft 
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WatershedH: 3659 
Cover description, bare soil 
Curve number, CN = 90 
Area, 
~O-JT., 24hr. Storm, 
Runoff, 

A = 3.84 ac, Am = 0.0060 m i 2  

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, 
Manning’s coefficient, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

Flow length, L = 1ooft 

Land slope, 
2-yr., 24-hr. storm, Pz = 3.0 in 

s = 0.01 ft/f t  

Compute Tt = 0.007(nL)O.8 ‘Tt = 0.03 hr 
P20S ~ 0 . 4  

Time of concentration, . Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Plo, L/Pio = 0.05 

L = 0.222 (Table 41, TR-55) 

q. = 1000 csm/in (Exhibit 4-II, TR-55) 

9p = 18.12 cfs (where gp = quAmQFp) 

Unit peak discharge, 
Pond /swamp factor, Fp = 1 
Peak discharge, 

Watershed H drains to a sump at the bottom of the excavation. Size adequate pump to 
carry discharge to the sediment trap. Compute volume of runoff as follows: 

Volume, V = APIO V = 1.31 ac-ft 

Assuming maximum 3-day pump down period, pump rate will be 100 gpm. 
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Watershed 11: 

Cover description, 
Curve number, 
Area, 
10-yr., 24h.r. storm, 
Runoff, 

Surface description, 
Manning's coefficient, 
Flow length, 
2-yr., 24hr. storm, 
Land slope, 

bare soil 
c N = 9 0  
A = 3.96 ac, Am = 0.0062 mi2 
Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L=240ft 
P2 = 3.0 in 
s = 0.02 ft/ft 

Compute Tt = 0.007(rL)0.8 Tt = 0.07 h.r 
p205 s0.4 

Time of concentration, Tt = 0.07 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Pio, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4-II, TR-55) 

9p = 18.72 cfs (where 9p = quAmQFp) 
Pond/swamp factor, Fp = 1 

During remediation of Area 4A, the excavation in Watershed 11 of Area 3A will be 
slightly enlarged. Based on very small increase in drainage area due to Area 4A 
remediation, pump sized to carry discharge from Watershed 11 in Area 3A is adequate. 
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APPENDIX G 

PUMP DATA 
FOR AREA 4A FINAL EXCAVATION 
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- 3659 
CalculatiodDocument Title 

Record of Revisions 
NO. REASON FOR REVISION DATE ORIG. INDEPENDENT REVIEWER APPROVER 
0 Issued CFC March 2001 R S. Powell P. Bryan 

Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
?low rate 
?umping temperature 
Jiscosity 
Specific gravity 
Japor pressure 

- water 
55 gpm 

- 60 Degrees F 

- .25611 #/in2 (.25611 x 2.31= .59’) 

- 1.12 
- .9991 

tef erences: 
3ameron Hydraulics General reference 

Friction losses 
Pipe sizes 

Signature: 

March 2001 
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Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 
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Record of Revisions 
NO. REASON FOR REVISION DATE ORIG. INDEPENDENTREVIEWER APPROVER 
0 Issued CFC March 2001 R. S. Powell P. Brvan 

Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 

sediment trap. 

Given Information: 
1. The flow rate is derived based on a 3day pump down period. 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

water 

60 Degrees F 
- 20 gpm 

- 1.12 
- .9991 

25611 #/in2 (25611 x 2.31= .59') 
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Cameron Hydraulics General reference 

Friction losses 
Pipe sizes 
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Area: Revised Date: 
Project No. 
Project Title: Soil and Disposal Facility Project - Areas 3A/4A 
Subject Dewatering Pump -Watershed D 

Record of Revisions 
NO. REASONFORREVISION DATE ORIG. INDEPENDENTREVIEWER APPROVER 

0 Issued CFC March 2001 R. S. Powell P. Bryan 

Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

References: 
Zameron Hydraulics 

- water 
- 95 gpm 
- 60 Degrees F 
- 1.12 
- .9991 

25611 # /in2 (.25611 x 2.31= .59’) 

General reference 
Friction losses 
Pipe sizes 
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Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

References: 
Cameron Hydraulics 

water 
45 gpm 
60 Degrees F 
1.12 
.9991 
25611 ## /in2 (-2561 .1 x 2.31= .59') 

General reference 
Friction losses 
Pipe sizes 
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Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

- water 
- 45 gpm 
- 60 Degrees F 
- 1.12 

.9991 
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CalculatiodDocument Title 
. Total No. of pages-6- 

Department Mechanical Originated By: Jim Reynolds Date: 01/08/01 
R.S. Powell Date: 01/17/01 Calculation No. P-117 Checked By: 

Area: Revised: Date: 
Project No. 008919.01 Approved By: P. Bryan Date: 03/09/0: Project Title: Soil and Disposal Facility Project - Areas 3A/M 
Subject: Dewatering Pump -Watershed G 

Record of Revisions 
NO. REASON FOR REVISION DATE ORIG. INDEPENDENT REVIEWER APPROVER 

0 Issued CFC March 2001 R. S. Powell P. Bryan 

Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a 3-day pump down period. 

Assumptions: 
Fluid being pumped - 
Flow rate 
Pumping temperature - 
Viscosity - 
Specific gravity - 
Vapor pressure - 

water 
50 gpm 
60 Degrees F 
1.12 
.9991 
.25611# /in2 (.25611 x 2.31= .59') 

References: 
Zameron Hydraulics - General reference 

Friction losses 
Pipe sizes 
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CalculatiodDocument Title 
Total No. of pages: 6 

Department Mechanical Originated By: Jim Reynolds Date: 01/08/00 
Calculation No. P-118 Checked By: RS. Powell Date: 01/17/00 
Area: Revised: Date: 
Project No. 008919.01 Approved By: P. Bryan Date: 03/09/01 
Project Title: Soil and Disposal Facility Project - Areas 3A/4A 
subject Dewatering Pump -Watershed H 

Record of Revisions 
NO. REASON FOR REVISION DATE ORIG. INDEPENDENTREVIEWER APPROVER 
0 Issued CFC March 2001 R. S. Powell P. Bryan 

Purpose: 
A pump is required to remove the storm water from the sump & transfer it to the 
sediment trap. 

Given Information: 
1. The flow rate is derived based on a %day pump down period. 

Assumptions: 
Fluid being pumped 
Flow rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

- water 
- 100 gpm 
- 60 Degrees F 

1.12 
.9991 

- .25611 #/in2 

- 
- 

(-25611 x 2.31= .59') 

References: 
Cameron Hydraulics General reference 

Friction losses 
Pipe sizes 
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LOCKWOOD GREENE 

APPENDIX H - CALCULATIONS 
FOR DEWATERING EXCAVATIONS IN GMA 

Boiler Plant Excavation: 
(Refer to Figure A-5 in Appendix A for watershed key map) 

Cover description, bare soil 
Curve number, CN = 90 
Area (above GMA) 
~O-JT., 2 4 h .  storm, 
Runoff, 

A = 1.82 ac, Am = 0.0028 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, 
Manning's coefficient, 

2-yr., 24hr. storm, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

P2 = 3.0 in 
s = 0.02 ft/ft 

Flow length, L=22Oft  

Land slope, 

Compute Tt = 0.007(nL)O.8 Tt = 0.04 hr 
P20S s0.4 

Surface description, unpaved 
Flow length, L=180ft  

Average velocity, 
Watercourse slope, s = 0.1 ft/ft 

V = 5.1 f p s  (Figure 3-1, TR-55) 

ComputeTt= - L Tt = 0.01 hr. 
3600 V 

Time of concentration, Tt = 0.05 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

Ia = 0.222 (Table 4-1, TR-55) 

q u  = 1000 csm/in (Exhibit 4-II, TR-55) 

9p = 8.46 cfs (where 9p = quAmQFp) 

Compute Ia/Plo, Ia/Plo = 0.05 

Pond /swamp factor, Fp = 1 

Temporary diversions will be constructed at the top of the Boiler Plant excavation to 
prevent runon into the excavation. Peak discharge is computed for the area between 
the top of the excavation (elev. 585 ft.) and the GMA bench (elev. 556 ft.) Runoff onto 
the bench will drain to a low spot on the bench and then be pumped to an adjacent area; 
minimum horizontal pump distance is 110 ft. 

March2001 , 

Rev.0. .I. + ..- 
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5659 Plant 9 Excavation: a (Refer to Figure A-6 in Appendix A for watershed key map) . -  
Cover description, bare soil 
Curve number, CN = 90 
Area (above GMA) 
10-yr., 24-hr. storm, 
Runoff, 

A = 0.69 ac, Am = 0.0011 m i 2  

Pi0 = 4.1 in 
Q = 3.02, in (Table 2-1, TR-55) 

Surface description, bare soil (overland flow) 
Manning's coefficient, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=240ft 
2-yr., 24hr. Storm, P 2  = 3.0 in 

s = 0.02 ft/ft Land slope, 

Compute Tt = 0.007(11L)~-~ Tt = 0.07 hr 
p20.5 ~ 0 . 4  

Time of concentration, Tt = 0.07 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

I, = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4-II, TR-55) 
0 Compute L/Plo, L/Pio = 0.05 

Pond/swamp factor, Fp = 1 
Peak discharge, 9p = 3.32 cfs (where 9p = quAmQFp) 

Temporary diversions will be constructed at the top of the Plant 9 excavation to prevent 
runon into the excavation. Peak discharge is computed for the area between the top of 
the excavation (elev. 575 ft.) and the GMA bench (elev. 568 ft.) Runoff onto the bench 
will drain to a low spot on the bench and then be pumped to an adjacent area; 
minimum horizontal pump distance is 20 ft. 

March 2001 
Rev. 0 000559 



Plant 5 Excavation (west drainage area): 
. (Refe; to Figure A-7 in Appendix A for watershed key map) 

Cover description, bare soil 
Curve number, CN = 90 
Area (above GMA) 
~O-JT., 24hr. Storm, 
Runoff, 

A = 0.69 ac, Am = 0.0011 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, 
Manning’s coefficient, 
Flow length, L=300ft  
2-yr., 24hr. storm, P2 = 3.0in , 

Land slope, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

s = 0.06 ft/ft 

Compute Tt = 0.007(1L)~.~ Tt = 0.03 hr 
p20S s0.4 

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 3.32 cfs (where 9p = quAmQFp) 

Compute L/Plo, Ia/Plo = 0.05 

Pond/swamp factor, F p  = 1 

Temporary diversions will be constructed at the top of the Plant 5 excavation to prevent 
runon into the excavation. Since the GMA bench is not continuous, the drainage area 
within the excavation will be divided in order to determine the peak discharge above 
each bench. The above computations are for the west drainage area within Plant 5 
excavation. Peak discharge is computed for the area between the top of the excavation . 
(elev. 574 ft.) and the GMA bench (elev. 564 ft.) Runoff onto the bench will drain to a 
low spot on the bench and then be pumped to an adjacent area; minimum horizontal 
pump distance is 40 ft. 

March 2001 
Rev. 0 000560 H-4 
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Plant 5 Excavation (east drainage area): 
(Refer to Figure A-7 in Appendix A for watershed key map) 

Cover description, bare soil 
Curve number, CN = 90 
Area (above GMA) 
~O-F., 24hr. storm, 
Runoff, 

A = 0.23 ac, Am = 0.0004 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, 
Manning's coefficient, 
Flow length, 
2-yr., 24-hr. storm, 
Land slope, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 300 ft 
P2 = 3.0 in 
s = 0.06 ft/ft 

Compute Tt = 0.007(nL)0-8 Tt = 0.03 hr 
p20S s0.4 

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 4-1, TR-55) 

qu = 1000 csm/in (Exhibit 4II, TR-55) 

9p = 1.21 cfs (where 9p = quAmQFp) 

Compute L/Pio, L/Pio = 0.05 

Pond/swamp factor, Fp = 1 

cc 8659 

Temporary diversions will be constructed at the top of the Plant 5 excavation to prevent 
runon into the excavation. Since the GMA bench is not continuous, the drainage area 
within the excavation will be divided in order to determine the peak discharge above 
each bench. The above computations are for the east drainage area within Plant 5 
excavation. Peak discharge is computed for the area between the top of the excavation 
(elev. 576 ft.) and the GMA bench (elev. 567 ft.) Runoff onto the bench will drain to a 
low spot on the bench and then be pumped to an adjacent area; minimum horizontal 
pump distance is 40 ft. 

March 2001 
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Plant 6 Excavation (west drainage area): 
(Refer to Eigure A-8 in Appendix A for watershed key map) 

Cover description, bare soil 
Curve number, CN = 90 
Area (above GMA) 
~O-JT., 24hr. storm, 
Runoff, 

A = 0.79 ac, Am = 0.0012 m i 2  

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, 
Manning's coefficient, 

2-yr., 24-hr. storm, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 

Pz = 3.0 in 
Flow length, L=lOOft 

Land slope, s = O . O l f t / f t  - . '  - 1  

Compute Tt = 0.007!nL)O.8 Tt = 0.03 hr 
p20S s0.4 

Time of concentration, 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

Tt = 0.03 hr (use minimum value of 0.1 hr) 

L = 0.222 (Table 41,  TR-55) 

qu = 1000 csm/in (Exhibit 4 4 ,  TR-55) 

9p = 3.62 cfs (where 4p = quAmQFp) 

Compute IJPlo, L/Pio = 0.05 

Pond/swamp factor, Fp = 1 

Temporary diversions will be constructed at the top of the Plant 6 excavation to prevent 
runon into the excavation. Since the GMA bench is not continuous, the drainage area 
within the excavation will be divided in order to determine the peak discharge above 
each bench. The above computations are for the west drainage area within Plant 6 
excavation. Peak discharge is computed for the area between the top of the excavation 
(elev. 573 ft.) and the GMA bench (elev. 561 ft.) Runoff onto the bench will drain to a 
low spot on the bench and then be pumped to an adjacent area; minimum horizontal 
pump distance is 55 ft. 

H-6 
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'' $ 6 5 9  
Plant 6 Excavation (east drainage area): 0 (Refer to Figure A-8 in Appendix A for watershed key map) . -  
Cover description, bare soil 
Curve number, CN = 90 
Area (above GMA) 
~O-JT., 24hr. Stom, 
Runoff, 

A = 0.49 ac, A, = 0.0008 mi2 

Q = 3.02 in (Table 2-1, TR-55) 
Pi0 = 4.1 in 

Surface description, 
Manning's coefficient, 

2-yr., 24-hr. storm, 

bare soil (overland flow) 
n = 0.011 (Table 3-1, TR-55) 
L = 100 ft  
P2 = 3.0 in 
s = 0.01 ft/ft 

Flow length, 

Land slope, 

Compute Tt = 0.007(nL)0-8 Tt = 0.03 hr 
p20S s0.4 

Time of concentration, Tt = 0.03 hr (use minimum value of 0.1 hr) 

Initial abstraction, 

Unit peak discharge, 

Peak discharge, 

Ia = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit PII, TR-55) 

9p = 2.42 cfs (where 9p = quAmQFp) 

0 Compute I J P ~ ~ ,  b/Pio = 0.05 

Pond/swamp factor, Fp = 1 

. . .  

Temporary diversions will be constructed at the top of the Plant 6 excavation to prevent 
runon into the excavation. Since the GMA bench is not continuous, the drainage area 
within the excavation will be divided in order to determine the peak discharge above 
each bench. The above computations are for the east drainage area within Plant 6 
excavation. Peak discharge is computed for the area between the top of the excavation 
(elev. 577 ft.) and the GMA bench (elev. 566 ft.) Runoff onto the bench will drain to a 
low spot on the bench and then be pumped to an adjacent area; minimum horizontal 
pump distance is 45 ft. 
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Plant 6 Excavation (south drainage area): 
(Refer to Figure A-8 in Appendix A for watershed key map) 

Cover description, bare soil 
Curve number, CN = 90 
Area (above GMA) 
~O-P., 24hr. Stom, 
Runoff, 

A = 0.89 ac, Am = 0.0014 m i 2  

Pi0 = 4.1 in 
Q = 3.02 in (Table 2-1, TR-55) 

Surface description, bare soil (overland flow) 
Manning's coeffiaent, n = 0.011 (Table 3-1, TR-55) 
Flow length, L=150ft 
~-JT., 24hr. storm, P2 = 3.0 in 

s = 0.01 ft/ft Land slope, 
. .. .-. 

Compute Tt = 0.007(nL)0.8 Tt = 0.04 hr 
p20S ~ 0 . 4  

Time of concentration, Tt = 0.04 hr (use minimum value of 0.1 hr) 

Initial abstraction, 
Compute L/Plo, L/Pio = 0.05 
Unit peak discharge, 

Peak discharge, 

L = 0.222 (Table 41, TR-55) 

qu = 1000 csm/in (Exhibit 4-II, TR-55) 

9p = 4.23 cfs (where 4p = quAmQFp) 

. 

Pond/swamp factor, Fp = 1 

Temporary diversions will be constructed at the top of the Plant 6 excavation to prevent 
runon into the excavation. This drainage area within the Plant 6 excavation is separate 
from the remainder of the Plant 6 excavation; an earthen berm will be constructed 
across the west bench of this excavation to minimize runon. The above computations 
are for the south drainage area within Plant 6 excavation. Peak discharge is computed 
for the area between the top of the excavation (elev. 575 ft.) and the GMA bench (elev. 
564 ft.) Runoff onto the bench will drain to a low spot on the bench and then be 
pumped to an adjacent area; minimum horizontal pump distance is 30 ft. 

H-8 000564 
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CalculatiordDocument Title 

Area: Revised: Date: 
Project No. 008919.01 Approved By: P. Bryan Date: 03/09/01 
Project Title: Soil and Disposal Facility Project -Areas 3A/4A 
Subject: Dewatering Pump - Boiler Plant Excavation into Gh4A 

Record of Revisions 
NO. REASON FOR REVISION DATE ORJG. INDEPENDENTREVIEWER AF'PROVER 
0 Issued CFC March 2001 J. Reynolds P. Bryan 

Purpose: 
A pump is required to remove the storm water collected on the bench directly above the 
GMA excavation. 

Given Information. 
1. The peak flow rate is derived from the 10-year, 24-hour storm. See calculations for 
peak flow rate to the bench. 

Assumptions: 
Fluid being pumped 
Peak flow rate to bench 
Pump rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

References: 
Cameron Hydraulics 

- water 
8.46 cfs 
12.7 cfs 

1.12 
.9991 

- 
- 
- 60 Degrees F 
- 
- 
- 25611 #/in2 (25611 x 2.31=. 

- General reference 
Friction losses 
Pipe sizes 
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CalculationDocument Title 
Total No. of page: 6 

Originated By: W. Clark Date: 11/27/00 
Checked By: Jim Reynolds Date: 11/28/00 

Date: 
Date: 03/09/01 

Department: Mechanical 
Calculation No. P-202 
Area: Revised: 
Project No. 008919.01 Approved By: P. Bryan 
Project Title: Soil and Disposal Facility Project -Areas 3A/4A 
Subject: Dewatering Pump - Plant 9 Excavation into GMA 

Record of Revisions 
NO. REASON FOR REVISION DATE ORIG. INDEPENDENT REVIEWER APPROVER 
0 Issued CFC March 2001 J. Reynolds P. Bryan 

. Purpose: 
A pump is required to remove the storm water collected on the bench directly above the 
GMA excavation. 

Given Information: 
1. The peak flow rate is derived from the 10-year, 24hour storm. See calculations for 
peak flow rate to the bench. 

Assumptions: 
Fluid being pumped 
Peak flow rate to bench 
Pump rate 
Pumping temperature 
Viscosity 
Specific gravity 
gapor pressure 

Xeferences: 
Zameron Hydraulics 

- water 
- 3.32 cfs 
- 4.98 cfs 
- 60 Degrees F 

1.12 
- .9991 

.25611# /in2 

General reference 
Friction losses 
Pipe sizes 

March 2001 
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I CalculatiodDocument Title 1 

Given Information: 
1. The peak flow rate is derived from the 10-year, 24-hour storm. See calculations for 
peak flow rate to the bench. 

Total No. of pages-6- 

Originated By: W. Clark Date: 11 /27/( Department Mechanical 

Calculation No. P-203 Checked By: Jim Reynolds Date: 11/28/( 
Revised. Date: Area: 

Project No. 008919.01 Approved By: P. Bryan Date: 03/09/C Project Title: Soil and Disposal Facility Project -Areas 3 A / U  
Subject Dewatering Pump - Plant 5 Excavation into GMA - West Drainage Area 

Assumptions: 

Peak flow rate to bench - 3.32 cfs 

'umping temperature - 60 Degrees F 

Fluid being pumped - water 

?ump rate - 4.98 cfs 

Jiscosity - 1.12 
specific gravity - .9991 

Record of Revisions 
NO. REASONFORREVISION DATE ORIG. INDEPENDENTREVlEWER APPROVER 

0 Issued CFC March 2001 J. Reynolds P. Bryan 

Japor pressure - .25611# /in2 (.25611 x 2.31= .59') 

Purpose: 
A pump is required to remove the storm water collected on the bench directly above th~ 
GMA excavation. 

March 2001 
Rev. 0 : . d e r :  H-21 \. ., . . 000577 
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CaldatioxdDocument Title 

Record of Revisions 
NO. REASONFORREVISION DATE ORIG. INDEPENDENTREVIEWER APPROVER 

0 Issued CFC March 2001 J. Reynolds P. Bryan 

Purpose: 
A pump is required to remove the storm water collected on the bench directly above the 
Gh4A excavation. 

Given Information: 
1. The peak flow rate is derived from the 10-year, 24-hour storm. See calculations for 
peak flow rate to the bench. 

Assumptions: 
Fluid being pumped 
Peak flow rate to bench 
Pump rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

References: 
Zameron Hydraulics 

- water 
- 1.21 cfs 
- 1.82 cfs 

- 1.12 
- .9991 

- 60 Degrees F 

.25611 #/in2 

- 

(25611 x 2.31= I 

General reference 
.Friction losses 
Pipe sizes 

Signature: 

March 2001 
Rev. 0 H-27 
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CalculationlDocument Title 
Total No. of pages: 6 

Department: Mechanical Originated By W. Clark Date: 11 /27/00 
Calculation No. P-205 Checked By Jim Reynolds Date: 11/28/00 
Area: Revised: Date: 
Project No. 008919.01 Approved By: P. Bryan Date: 03/09/01 
Project Title: Soil and Disposal Facility Project -Areas 3A/4A 
Subject: Dewatering Pump - Plant 6 Excavation into GMA -West Drainage Area 

Purpose: 
A pump is required to remove the storm water collected on the bench directly above the 
GMA excavation. 

Given Information: 
1. The peak flow rate is derived from the 10-year, 24-hour storm. See calculations for 
peak flow rate to the bench. 

Assumptions: 
Fluid being pumped 
Peak flow rate to bench 
Pump rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

References: 
zameron Hydraulics 

- water 
- 3.62 cfs 
- 5.43 cfs 

- 1.12 
60 Degrees F 

.9991 
-25611 #/in2 (25611 x 2;31 

General reference 
Friction losses 
Pipe sizes 

March 2001 
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Total No. of pages: 6 

Department: Mechanical Originated By: W. Clark Date: 11/27/00 
Checked By: Jim Reynolds Date: 11/28/00 Calculation No. P-206 

Area: Revised Date: 
Project No. 008919.01 Approved By: P. Bryan Date: 03/09/01 Project Title: Soil and Disposal Facility Project -Areas 3A/M 
Subject: Dewatering Pump - Plant 6 Excavation into GMA - East Drainage Area 

CalculatiodDocument Title 

Record of Revisions 
NO. REASONFORREVISION DATE ORIG. INDEPENDENTREVIEWER APPROVER 
0 Issued CFC March 2001 J. Reynolds P. Bryan 

. . . -  

Purpose: 
A pump is required to remove the storm water collected on the bench directly above the 
GMA excavation. 

Given Information: 
1. The peak flow rate is derived from the 10-year, 24-hour storm. See calculations for 
peak flow rate to the bench. 

Assumptions: 
Fluid being pumped - 
Peak flow rate to bench - 
?urnp rate - 
?urnping temperature - 

~ 

Jiscosity 
Specific gravity 
Japor pressure 

Zef erences: 
'ameron Hydraulics 

water 
2.42 cfs 
3.63 cfs 
60 Degrees F 
1.12 
.9991 
-25611 # / i n 2  (.25611 X 2.31 

- General reference 
Friction losses 
Pipe sizes 

A RegistrationStamp 

Signature: 
// 
V 

Number: E- 63/06 

March 2001 
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CalculatiodDocument Title 

Record of Revisions 
NO. REASON FOR REVISION DATE ORIG. INDEPENDENTREVIEWER APPROVER 
0 Issued CFC March 2001 J. Reynolds P. Bryan 

Purpose: 
A pump is required to remove the storm water collected on the bench directly above the 
GMA excavation. 

Given Information: 
1. The peak flow rate is derived from the 10-year, 24hour storm. See calculations for 
peak flow rate to the bench. 

Assumptions: 
Fluid being pumped 
Peak flow rate to bench 
Pump rate 
Pumping temperature 
Viscosity 
Specific gravity 
Vapor pressure 

References: 
Cameron Hydraulics 

- water 
4.23 cfs 

- 6.34 cfs 
- 

- 60 Degrees F 
1.12 

25611 #/in2 
- -9991 

General reference 
Friction losses 
Pipe sizes 

Mar& 2001 
Rev. 0 
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3659 

SUGGESTED PUMP GUIDELINES 

Pump(s) shall be sized to keep runoff out of the GMA for the =-year, 24-hour design 
storm event. The following guidelines are provided; actual pump requirements shall be 
obtained from the Contractor’s approved SWMP. 

Submittals shall be made to the Construction Manager for review and approval. These 
submittals shall include product data, completed pump and engine data sheet(s) based 
on field conditions, engine product data, certificates of conformance, installation 
instructions, test results and transfer pump plan. 

The transfer pump plan, including pump installation and operation, shall be included 
in the Contractor’s approved excavation work plan to include the following: 

Installation layout of the transfer pump. 
Methodology to be used for sediment removal from suction inlet and provision for 
access to pump for maintenance, service and refueling. 
Methodology to be used for routing of discharge lines from pump to discharge, 
including offsets to miss obstructions and pipe protection required for any vehicular 
and pedestrian traffic. 
Structure or apparatus on which pump will sit in operating position. 
Weather protection of pump and driver to allow all-weather start and operation. 
Accessories and appurtenances required to provide a complete working system. 

0 
In general, the pump shall be air-cooled or liquid-cooled diesel engine driven 
centrifugal trash pump for placing on grade at point of dewatering. Pump shall be self- 
priming for the suction lift required. Pump driver shall be manual pull start. Pump 
discharge shall have only full size gate or ball valve. Suction line shall have foot valve 
capable of meeting the same flow requirements as the pump. 

March 2001 
Rev. 0 HS1 
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APPENDIX I 

- CALCULATIONS AND PUMP DATA 
FOR CERTIFICATION BUFFER AREA 
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It Calculation/Document Title 
Total No. of pages: 12 

Department Civil O r i e t e d  By: N. Roberts Date: 02/09/01 
CalculationNo. C-6 Checked By: W. Clark Date: 02/12/01 
Area: Revised Date: 
Project No. 008919.01 Approved By: W. Clark Date: 03/09/01 
Project Title: Soil and Disposal Facility Project -Areas 3A/4A 
Subject Surface Water Management Plan for the Remediation of Areas 3A and 4A 

Calculations for Certification Buffer Area 
Record of Revisions 

NO. REASON FOR REVISION DATE ORIG. INDEPENDENTREVIEWER APPROVER 
0 Initial Issue March 2001 W. Clark W. Clark 

Registration Stamp 

Signature: 

March 2001 
Rev. 0 . .  1-1 
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APPENDIX I - CALCULATIONS 
FOR CERTIFICATION BUFFER AREA 

Certification Buffer Area: 

Due to the relatively small drainage areas within the certification buffer zone of both 
Area 3A and 4A, use Rational Method (Q = ciA) to determine runoff quantities. As 
shown on the watershed key map for Area 3A (Figure A-2 of Appendix A) and 
watershed key map for Area 4A (Figure A-4 of Appendix A), individual drainage areas 
within the certification buffer zone vary in size from 0.1 to 0.9 acres. Based on the 
maximum drainage area, the peak discharge is 0.17 cfs (75 gpm). 

Since the drainage areas are relatively small, determine a single pump size that would 
effectively discharge runoff from all drainage areas within the certification buffer zone 
of both Area 3A and 4A. In addition to the peak discharge (above), determine the 
maximum pump distance and pump head conditions for each drainage area within the 
certification buffer areas. For these parameters, refer to the certification configuration 
drawing for Area 3A (no. 99X-19OO-G-00044) and Area 4A (no. 99X-1900-GOOl06). 
According to these drawings, the maximum pump head between the bottom of the 
drainage area and the discharge location outside the remediated areas is 20 ft.; the 
maximum pump distance is 200 ft. Refer to the following pump calculations for the 
single pump size that would be adequate for any of the individual drainage areas. 0 
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CaldationlDocument Title 
Total No. of paps: 

Department Mechanical Originated B y  Jim Reynolds Date: 03/15/01 
Calculation No. P-119 checked B y  R Rodems Date: 02/12/0 
Area: Revised: Date: 
Project No. 008919.01 Approved By: P. Bryan Date: 03/09/0 Project Title: Soil and Disposal Facility Project -Areas 3A/M 
Subject Dewatering Pump 

Record of Revisions 
NO. REASONFORREVISION DATE ORIG. INDEPETWFNTREvlEwER APPROVER 

0 Issued CFC March2001 RRodems P. Bryan 

Purpose: 
A pump is required to remove the storm water from the sump and transfer it. 

Given Informatiom 

Assumptions: 
Fluid being pumped - 
Flow rate - 
Pumping temperature - 
Viscosity - 
Specific gravity 
Vapor pressure - 

References: 
Zameron Hydraulics 

water 
75 gpm 
60 degrees F 
1.12 
.9991 
.25611 #/in2 (25611 x 231 = .59') 

General reference 
Friction losses 
Pipe sizes 
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0 APPENDIX D 
DETERMINATION OF EXCAVATION VOLUMES _ ‘ 8 6 5 9  

D. 1 CONCRETE VOLUMES 

Tables D-1 and D-2 summarize concrete to be removed from Areas 3A and 4A (approximately 

18,300 yd3 and 25,100 yd3, respectively). Volumes are tabulated by pad number or colloquial name. 

Parsons transcribed foundation information from as-built drawings and calculated most of the volumes 

by computer. Lockwood Greene Technologies (LGT) computed the volumes for five entries as denoted 

by the footnotes. The volumes for exterior slabs, roads, and aprons were determined based on a field 

inventory’and manual calculations. The balance of the LGT-generated volumes in Tables D-1 and D-2 

was based on manual takeoffs from reference drawings. 

D.2 IMPA CTED SOIL AND DEBRIS VOLUMES 

Table D-3 summarizes the volume of impacted soil and debris to be excavated and delivered to the 

OSDF from Areas 3A and 4A (193,300 yd3 and 184,100 yd3, respectively). Volumes for concrete 

slabs/foundations and concrete roads/aprons were transposed from Tables D-1 and D-2. The volumes 

for asphalt were calculated manually following a field inventory by LGT. The below-waste acceptance 

criteria (WAC) soil volumes (160,600 yd3 and 148,600 yd’) were gleaned from Table D-4. Volumes 

for other debris within the excavation boundary, such as concrete ductbank, utility pipe/bedding, utility 

pipe overburden, and manholes/catch basins are based on LGT’s manual takeoffs from reference 

drawings. 

e 

D.3 .BELOW-WAC SOIL VOLUME 

Table D-4 outlines the methodical computation of the below-WAC soil (total) volume (309,200 yd3). 

LGT’s Title I1 computer excavation model was the basis of the gross volume (392,500 yd3). 

Microstation and Siteworks were used to compute the volume of the mass between the existing surface 

grade and the design surface noted on the Title 11 drawings. Subsequently, the gross volume was 

adjusted to account for miscellaneous soil and debris constituents within the excavation boundary. 

Void volumes (12,300 yd’) due to subgrade structures (e.g. basements and sumps) were estimated by 

manual takeoffs from reference drawings and deducted from the gross volume. The volumes for 

concrete slabs/foundations, concrete roads/aprons, and asphalt (30,600 yd3, 12,800 yd3, and 1,700 yd3, 

respectively) were deducted from the gross volume. e 
FERM3A14A IPWPPD-RVO.DOC\May 4.2001 (2:30 PM) D-1 
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Field sampling was performed by Fluor Fernald to define the above-WAC and Resource Conservation 

and Recovery Act (RCRA) contamination areas. Surface coordinates and depth for each are outlined 

on the Title I1 design drawings. Volumes of the resultant above-WAC and RCRA masses were 

calculated by computer. The volumes (23,500 yd3 and 600 yd3, respectively) were deducted from the 

gross volume. Excavated side slopes (2H:lV) were not included in the volume estimate of above-WAC 

and RCRA soil. 

Underground utility structures were estimated by manual takeoffs from reference drawings. The 

volumes for concrete ductbanks and manhole/catch basins (1,300 yd3 and 500 yd3, respectively) were 

deducted from the gross volume. 

The adjustments to the computer-generated gross volume yielded the below-WAC soil (total) volume 

(309,200 yd3). 

Below-WAC soil is divided into two volumes: above the final remediation level (FRL) and below the 

FRL. The volume estimate for above-FRL soil was obtained from the three-dimensional model for 

total uranium contamination lying above the final excavation surface (64,000 yd3), plus the assumption 

that approximately 40 percent of the top 2 feet'of material to be removed from Area 3A/4A is 

contaminated soil (51,000 yd3). A volume estimate for below-FRL soil was obtained by subtracting the 

above-FRL soil volume from the total below-WAC soil volume (Le., 309,200 - 115,000 = 

194,200 yd3). Below-FRL soil is removed when building structures are excavated and contamination is 

absent, and when safe slopes are constructed to reach contamination. Therefore, the below-FRL 

volume of 194,200 yd3 is divided into soil excavated to remove structures and soil excavated to remove 

contamination. 

To provide the volume estimate for only removing structures, the total soil volume excavated when 

both structures and uranium contamination overlap (125,000 yd3) was subtracted from the total soil 

volume that would have to be excavated for structures only (150,000 yd3). This result (25,000 yd3) was 

added to the additional soil volume required to excavate foundations that occur beneath contaminated 

soil (88,000 yd'). This gives a total of 113,000 yd3 of below-FRL soil excavated for building 

FERU3A14A IP\APPD-RVO.DOC\May 4.2001 (2:30 PM) D-2 
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structures. The below-FRL soil volume removed to reach contamination was obtained by subtracting 

the below-FRL soil associated with removing structures from the total below-FRL soil volu 
%659 L.-- (194,200 - 113,000 = 81,200 yd3). L, 

0 
D.4 VOLUMES BY FISCAL YEAR 

Table D-5 segregates the waste streams by fiscal year in which they will be excavated. The distribution 

is based on the production rates derived in LGT’s construction schedule and cost estimate documents 

(20800-CE-000 1 and 20800-CE-0002). The disposition of each waste stream is tabulated. 

. The total length of utility pipe (57,100 and 10,300, or 67,400 lineal feet) is noted. The utility pipe 

located below design surface shown on the Title I1 drawings will be removed by trenching. The total 

trenching expected below the design surface (34,300 lineal feet and 7,300 lineal feet) is 41,600 lineal 

feet. The mathematical difference between the two (67,400 - 41,600 or 25,800 lineal feet) yields the 

length of utility pipe debris to be removed during general soil excavation activities. 

FERM3N4A IPUPPD-RVO.DOC\May 4, ?ppi (2:30 PM) D-3 
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TABLE D-1 
AREA 3A CONCRETE VOLUME 

PAD 

1 OE 
32A & B 

64N 
64s 
65N 
65s 
81 

9A-E 
9A-N 
9A-S 

9F 
PLT 9 PAD (74K) 

10Al Precip 
1 OA 
1 OB 
1oc 
1 OD 
20B 
20H 
38A 
38B 

12A-E 
12A-W 

12B 
12c  
12D 
19A 
19D 

19C & 19E 
20A 
20c  
24B 

Guard Tower #4 
Oil Storage Tank 

Clearwell 
East Reactivator 
Propane Tanks 

West Reactivator 
Exterior slabs, roads and aprons' 

Pipe Rack Fdns.' 
NE Sump 

69 ' 
Totals 

2,342 
9,025 
7,314 
6,688 
6,137 
6,049 
6,647 

18,269 
1 1,684 
19,909 

572 
7,378 

* 2,069 
43,847 

2,223 
3,904 
1,794 
4,537 
7,949 

917 
99 

24,205 
27,202 

1,721 
2,616 
6,063 

28,592 
12,342 
3,676 
1,236 
9,703 
1,814 

89 
565 

1,124 
1,732 
1,544 
1,733 

189,297 
3,888 

759 
4,725 

493,938 

87 
334 
27 1 
248 
227 
224 
246 
677 
433 
737 

21 
273 

77 
1,624 

82 
145 
66 

168 
294 

34 
4 

896 
1,007 

64 
97 

225 
1,059 

457 
136 
46 

359 
67 

3 
21 
42 
64 
57 
64 

7,011 
144 
28 

175 
18,294 

Quantities estimated by LGT 



TABLE D-2 
AREA +- CONCRETE VOL 

PAD 

Pipe Rack Fdns.' 
Exterior slabs, roads and aprons' 

Piant 5, including 55 
Plant 6 

4A 
4B 
4c 
7A 

7A-B 
Totals 

3,969 
144,153 
109,863 
288,189 
57,574 
10,451 
3,091 

20,248 
39,703 

677,214 

147 
5,339 
4,069 

10,674 
2,132 

387 
114 
750 

1,470 
25,082 

' Quantities estimated by LGT 

.- . . 3 ' .  ' .  
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TABLE D-3 
TOTAL IMPACTED SOIL AND DEBRIS TO BE DELIVERED TO THE OSDF 

Area 3A Area 4A 

Bldg. Concrete Slabs and Fdns. 
Concrete Roads and Apron ’ 
Asphalt ’ 
Below - WAC Soil 
Concrete Ductbank 
Utility Pipe and Bedding 
Utility Pipe Overburden 
Manhole/ Catch Basins 
Total 

1 1,000 yd3 
7,300 yd3 
1,200 yd3 

160,600 yd3 
100 yd3 

5,900 yd3 
6,900 yd3 
300 yd3 

193,300 yd3 

19,600 yd3 
5,500 yd3 
500 yd3 

148,600 yd3 
1,200 yd3 
3,400 yd3 
5,100 yd3 
200 yd3 

184,100 yd3 

Based on Parsons’ Concrete Volume Reports. 
Based on field walkdowns performed by LGT 
Based on three-dimensional excavation model minus other waste streams (Le., concrete, asphalt, 
basement voids, above-WAC soil, RCRA soil). Volume includes 440 If & 44 If of hydraulic ram 
casings in Areas 3A & 4A respectively. Casings will be split and crushed before placement in 
OSDF. See Table D-4 for details 
Based on take-offs from existing utility drawings 
Estimate of pipe bedding that is below the design grade. It is based on a take-off of the existing 
utility drawings. 
Estimate of soil overburden above utility piping that is below the design grade. It is based on a take- 
off of the existing utility drawings. 

’ 



. 8 6 5 9  
TABLE D-4 

VOLUME SUMMARY 

Gross Volume ’ 
Basement Void Volume 
Bldg. Concrete Slabs and Fdns. 
Concrete Roads and Apron 
Asphalt 
Concrete Ductbank ’ 
Manhole/ Catch Basins ’ 
Above-WAC Soil 
RCRA Soil 
Below-WAC Soil (Total) 
Above-FRL Soil (Total)’ 
Below-FRL Soil (Total) 
Below-FRL Soil   structure^)^ 
Below-FRL Soil (Contamination) 

~~ 

Area 3A Area 4A Total 

193,000 yd3 
(4,700) yd3 

(1 1,000) yd3 
(7,300) yd3 
(1,200) yd3 
(100) yd3 
(300) yd3 

(7,200) yd3 
(600) yd3 

160,600 yd3 

199,500 yd3 
(7,600) yd3 

(19,600) yd3 
(5,500) yd3 
(500) yd3 

(1,200) yd3 
(200) yd3 

(16,300) yd3 

148,600 yd3 
- 

’ Based on the three-dimensional excavation model for Draft CFC submittal 
Based on as-built drawings of the production area buildings 
Based on the Parsons’ Concrete Volume Reports 
Based on field walkdowns performed by LGT (includes organic and radiological) 

’ Based on take-off from existing utility drawings 
Based on coordinates provided by Fluor Fernald 
Based on input from Fluor Fernald 

392,500 yd3 
(12,300) yd3 
(30,600) yd3 
(12,800) yd3 
(1,700) yd3 
(1,300) yd3 
(500) yd3 

(23,500) yd3 
(600) yd3 

309,200 yd3 
1 15,000 yd3 
194,200 yd3 
1 13,000 yd3 
81,200 yd3 



TABLE D-5 
WASTE VOLUME BY FISCAL YEAR 

Waste Stream Disposition Unit FY2002 FY2003 FY2004 FY2005 

Concrete Debris' 
Asphalt 
Above-WAC Soil (organic) 
Above-WAC Soil (radiological) 
Above-WAC Soil (radiological 
and organic) 
Below-WAC2 
RCRA Soil 
Special Material - Prohibited3 
Utility Pipe 
Total-Less than 12" diameter 
Total- 12" diameter and greater 

Below Design Grade in Trench- 
Less than 12" diameter 

Below Design Grade in Trench- 
12" diameter and greater 

OSDF 
OSDF 

Treatment Area 
SP7 
SP7 

OSDF 
Treatment Area 

SMTA 

OSDF 
OSDF 

OSDF 

OSDF 

Yd 
Yd3 
Yd3 
Yd3 
Yd3 

Yd3 
Yd3 
Yd3 

ft 
ft 

f t  

ft 

1700 17,000 26,100 
0 1200 500 

500 700 0 
2400 3600 14,500 

0 0 1,800 

14,900 158,500 114,525 
300 300 0 
0 100 100 

0 32,500 17,900 
0 4200 4400 

0 22,800 8400 

0 3700 2600 

' Includes building slabs, foundations, roads, aprons, manholes, catch basins and ductbanks 
Includes below-WAC soil, utility pipe overburden and pipe bedding below design grade 
Quantities estimated by Fluor Fernald 

400 
0 
0 
0 
0 

42,575 
0 

150 

6700 
1700 

3 100 

000982 
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S L +  3 6 4  

conp,#ru/ A$: 37A 
Sumrnarv of Results: C L K J  b e  : b / W  

Table 1.1 

* - Volume of Area 15 is calculated by subtracting areas that are inside #15 whose volumes are already accounted for. 
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1 2 A  
FIGURE 1.1 - CHARACTERISTIC AREA 

40' 60' 0' 10' 20' 
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FIGURE 1.3 - NORTH OF MAINTENANCE BUILDING 
0' 10' 20' 30' 60' 90' 

SCALE: 1 INCH-30 FEET 

;.; .I.. ;'I . . ::i 
000989 



I 
I 

F I G U R E  1 . 4  - S O ~ T H E A S T  
'BETWEEN P 

I 
NORTH 

0' 10' 20' 40' i 60' 

SCALE: 1 INCH-20 FEET ; I 
I 

9 A  

I 

r------- - -  
I /=- 

OF PLANT 9 AND 
NO PLANT 6 

7 4 K  

J 



I; 

+ 
FIGURE 1.5 - INCINERATOR PAD AREA 

I 
\ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

60' 90' I 0' 10' 20' 30' 

I 
I 

SCALE: 1 INCH-30 FEET 



C 

sbef ? o f / / .  , 

NORTH \ 

ARE 
# I  

'r 
Jr 
7 
- \  

L - \  - - I  
- I  

. -  

/----G I 
I i = ;  

X 
I 

+ 
F I GURE 1 .6 - I NC I NERATOR PAD 

ABOVE -WAC 

\ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AREA I 
I 
I 

0' 1 0  20' 30 '  

I 
SCALE; 1 INCH-30 FEET 

e 

0 

000992 



F I GURE . 7  - INCINERATOR PAD 
ABOVE-FRL 

AREA 

0' 10' 2 0  30' 

I SCALE: 1 INCH-30. FEET 
I 

000993 



I+ FIGURE 1.8  

0 

T 6 AREAS i 

c 
W 
W 

I- 
v, 

W 

a 

0- 



a 

1 

. . . . . .  .. '... . ; '  ;. . .'> _. , t ' , 

- 8659 
-. - 

m i  



APPENDIX E 

GEOSTATISTICAL MODELING 
FOR CFC EXCAVATION DESIGN 

60099S 



3 6 5 9 FEW-A~N~A-IP-FINAL 
20800-PLAOO2, Revision 0 

April 2001 

APPENDME 
GEOSTATISTICAL MODELING FOR TITLE II EXCAVATION DESIGN 

E.l INTRODUCTION 

Total uranium soil concentration data were used to create a geostatistical model of subsurface 

contamination in Areas 3A and 4A. Model results depict an estimation of the subsurface contamination 

levels at excavation depths and horizontal extents beyond those required to remove at- and below-grade 

structures and contamination identified by physical samples. This appendix presents the input data and 

methodology used to create the geostatistical model. 

It is noted that the geostatistical model provides input data on the estimated extent of contamination to the 

civil engineering team, which uses the model data and drawings on the subsurface structures to create the 

excavation design surface. The excavation design surface is the best estimate of the volume of debris and 

soil that must be removed to meet final mediation levels (FRLs). Minor changes to the excavation 

design surface will occur when the construction activities are implemented; due to local slope instability, 

equipment access points, and additional contamination detected by precertification and certification 

activities. The precertification and certification activities provide the assurance that contamination 

missed by the geostatistical model will be removed during the remedial action. 

E.2 PRELIMINARY DATA ANALYSIS 

Total uranium soil concentration data were pulled from the Sitewide Environmental Database (SED) and 

combined with sample data collected during the remedial investigation. Preliminary analysis of the SED 

data revealed a sample population with a significant portion of the samples having a mid-point depth of 

less than or equal to 0.5 feet (Figure E-1). Over 800 samples, or approximately 30 percent of the SED 

data population, were in this category. This category corresponds to the bias placed on surface sampling 

activities at the Fernald site. Since the top two feet of soil will be removed fiom the Former Production 

Area, these surface samples were eliminated from the subsurface modeling data to eliminate bias in the 

subsurface laiging results. 

E.3 SUBSURFACE DATA STATISTICS 

The final subsurface total uranium concentration data set for Areas 3A and 4A consisted of 1761 soil 

samples from depths of 0.75 feet to approximately 35 feet below the surhce. Approximately 20 soil 

samples were included with sample depths of greater than 35 feet to 150 feet below the surface. Total 

uranium concentrations ranged fiom 0.53 to 125000 mgkg with median and average concentrations of 
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8.01 and 364 mgkg respectively. A frequency plot of the sample population by action levels is shown on 

Figure E-2. The horizontal and vertical sample distributions are shown on Figures E-3, E-4, and E-5. 

E.4 VARIOGRAM MODELING 

The subsurface total uranium concentration data were analyzed for spatial correlation distances using 

SAGE 2001, a spatial and geostatistical modeling software package from Isaaks and Company. Based on 

the input data, SAGE 200 1 computes three-dimensional sample variograms in multiple directions and 

finds the best fit to all the calculated variograms simultaneously. 

In preparation for variogram calculations, the sample data set was tran$lated to the coordinate origin 

(O,O,O) and scaled in the vertical direction by a factor of 13.9 so that the data distribution was 

approximately the same size in the vertical and horizontal directions. These translation and scaling steps 

eliminate any numerical problems due to the large state planer coordinate values and allows variograms at 

all dip angles to be fitted simultaneously. After the fitting function was determined, the vertical 

variogram range was scaled back down by the same scale factor. 

Variograms were calculated using a 50-foot lag spacing with a 45 percent tolerance (i.e., samples were 

paired at each lag step if they were separated by the total lag distance + or - 22.5 feet). Azimuth and dip 

increments were 30 degrees with a 22.5 degree angular tolerance (1.e. a three-dimensional cone spanning 

a 45 degree angle directed at 0,30,60, and 90 degrees in dip and at 0,30,60,90,120,150,180, etc. in 

azimuth). The resulting 37 variograms (Attachment EI) were fit with an exponential function to evaluate 

the three-dimensional spatial correlation. The resulting ranges and the three-dimensional spatial 

coxrelation ellipsoid are shown in Attachment EII. As shown on the first page of Attachment ED, there is 

mild anisotropy observed in the horizontal direction: 85.9 feet in the east-west direction and 100.0 feet in 

the north-south direction. Based on these results, the data are assumed to be horizontally isotropic and a 

horizontal search radius of 100 feet was used for kriging. 

The vertical variogram range is 253.6 (Attachment EII). Scaling this value down by a factor of 13.9 as 

noted above, results in a vertical search range for kriging of 182 feet, which is significantly larger than 

vertical ranges used previously for soil modeling at the Femald site. A careful evaluation of the 

90 degree dip variogram shown in Attachment E1 indicates that the fitted curve levels off very slowly 

with increasing lag distance and the curve is below the variogram data points beyond a lag distance of 

about 1 12 feet. After examining the individual points on the 90 degree dip variogram, a revised vertical 

range was picked (about 100 to 112 feet) where the variogram points tend to flatten significantly. Base 

on this observation, the vertical search range for kriging was set at 7.5 feet (104 feet divided by the 13.9 

.E-2 
000997 



FEMP-A3A/4A-IP-FINAL 
__ 3 6 5 9 20800-PL-oo02,Revision0 

A~ril2001 

vertical scale factor used before fitting). This value is consistent with previous modeling at the Fernald 

site. 

E.5 KRIGING AND MODEL RESULTS 
The rectangular model grid used for kriging the total uranium soil contamination in Areas 3A and 4A 

extends fiom an Easting and Northing of 1349200 feet and 479900 feet at the southwest comer to 

1350800 feet and 482300 feet at the northeast comer (1983 State Planer coordinates) (Figure E-6). The 

model extent was 2400 feet north-south and 1600 feet east-west. A grid cell size of 32 feet by 32 feet 

(illustrated in the upper right hand comer of Figure E-6) was chosen because it provided sufficient 

horizontal resolution with a model size of 75 cells by 50 cells and allows for convenient kriging nm 
times. 

Vertically, the model consisted of 36 horizontal layers each 1 foot in thiclmess extending from a top 

elevation of 590 feet amsl to a bottom elevation of 555 feet amsl. These elevations are bounded by the 

topographic surface and the top of the Great Miami Aquifer (Figure E-7). 

The Mining Visualization System (MVS) by C Tech Development Corporation was used to do or- 

laiging and visualization of the contaminated soil volumes. M e r  kriged estimates were made for each 

grid cell, the model top was cut by the site topographic surface (soil piles removed), and the model 

bottom was cut by the top of the Great Miami Aquifer. The final excavation surface for Areas 3A and 4A 

was placed in the model as an intermediate surface between the model top and bottom. The M V S  

Explode and Scale module was used to visually separate and display contaminated soil volumes above the 

excavation surface fiom soil volumes below the excavation surface. An isometric view of the model 

surfaces is shown on Figure E-7 with the highest and lowest relative elevations for each layer shown in 

red and blue respectively. An isometric view of the contaminated soil volume above the excavation 

0 

surface is shown on Figure E-8. 

E.6 MODEL VALIDATION 
The variograms constructed from the total uranium soil concentration, kriging results, and general 

modeling approach were peer-reviewed by DOE personnel at Argonne National Laboratories. Similar 

variogram results were obtained h m  analysis of the input data set and the modeling methodology was 

found to be consistent with standard modeling practices. Rigorous validation beyond that stated here is 

not warranted, as the geostatistical model used to support the excavation design is only an estimation tool 

used to provide information on the extent and volume of contaminated soil. To ensure that the final 

excavation d a c e  is free of contamination above the applicable FRLs, the surface is scanned with HpGe 

000998 
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instruments during the precertification process and then certified through the collection and analysis of 

physical samples. 
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Calculate Sample Variograms 

Sage95 Rotation Conventions 

Nugget => 0.270 
C1 ==>0.730 

First Structure -- Exponential with Practical Range 

RH Rotation about the Z axis ==> -18 
RH Rotation about the Y’ axis => 9 
Rkl Rotation about the X’ axis => -7 
Range along the Z axis => 253.6 Azimuth => 69 Dip ==> 78 
Range along the Y axis => 100.0 Azimuth => 17 Dip ==> -7 
Range along the X axis ==> 85.9 Azimuth => 108 Dip => -9 

Modeling Criteria 
Minimum number pairs req’d => 50 
Sample variogram points weighted by # pairs 
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