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The Lime Sludge Ponds (LSPs) are two unlined ponds (north and south) that received spent lime sludge

1.0 PROJECT DESCRIPTION

from Fernald Environmental Management Project (FEMP) water treatment operations, neutralization of
Boiler Plant blowdown, and coal pile storm water runoff. The sludge and runoff were pumped into
these ponds and allowed to settle. The LSPs are located on the west side of the Former Production
Area (FPA). A common earthen berm is located between the two ponds. The south pond has been
inactive since 1964 and the north pond has been inactive since the early 1990s. Design drawings of the
basins indicate that they were designed identically. Each pond was designed to be 100 feet by 200 feet
at the bottom, have 2 horizontal to 1 vertical sideslopes, and a depth of 8.5 feet. However, the berm
between the two LSPs and the perimeter berm around the south basin were raised to accommodate
additional sludge. Due to the increased berm height, the south LSP contains more lime sludge than it
was originally designed to hold. The north LSP was never used to design capacity and contains less
sludge than it was originally designed to hold. The west side of the north LSP that was never filled
with lime sludge is a low area that traps water and has developed into a wetland.” This wetland will be

replaced in a separate project from this LSP remedial action.

This Design Criteria Package (DCP) addresses the design criteria for the LSP Remedial Action (RA).
The LSP RA described in thiS DCP consists of excavating impacted material and subsequently
converting the LSPs into a water management facility (WMF) for storm water and contaminated water
generated during remediation of the FPA. This will require excavation of approximately 30,000 cubic
yards of impacted material, including 20,000 cubic yards of lime sludge and 10,000 cubic yards of
berm material, soil and associated material. Most of this impacted material is anticipated to be placed
in the On-Site Disposal Facility (OSDF) for permanent disposition. If material above the OSDF waste
acceptance criteria (WAC) for radionuclides is encountered, it will be transported to Soil Pile 7 (SP-7),
pending shipment to an off-site Permitted Commercial Disposal Facility. If encountered during
‘excavation, Resource Conservation and Recovery Act (RCRA) waste materials will be containerized;

RCRA wastes are not expected in the LSPs.
This DCP was developed consistent with the requirements in the Functional Requirements Document
for the Operable Unit 2 (OU2) Waste Units. This DCP has been prepared in conjunction with the

Applicable or Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC)
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requirements listed in Appendix A, appropriate United States Department of Energy (DOE) regulations
and orders, United States'Envirc')nmental Protection Agency (EPA) directives, and the FDF Standards/
Requirements Identification Documents (S/RIDs).

This DCP was prepared consistent with the outline provided in FEMP Engineering Procedure Number
12-4003, Design Criteria Package, Revision 2.

1.1 PROJECT SCOPE

The scope of this project and DCP includes Title I and III engineering services. Preliminary design
services (Title I) for remediation of the LSPs were performed previously. Title II services include
preparation of Certified for Construction design documents for the LSPs for both the excavation and
conversion phases of the project. Title III services (construction phase engineering) will be performed
during the RA construction phase of the project. Engineéring services will be provided via a

subcontract with an architect/engineer (A/E).

1.2 GENERAL DESCRIPTION OF THE DESIGN REQUIREMENTS

The LSP RA will be developed in accordance with the OU2 Record of Decision (ROD; DOE 1995a).
The selected remedial alternative in the OU2 ROD is exéavation of the impacted material from the
LSPs and placement in the OSDF.

This section of the DCP addresses the following specific aspects of the project:

RA approach (two major phases)
Water management
Construction of support facilities
Quantity and cost estimates

Title III engineering services.

The design will be performed by a subcontract A/E (Parsons) with oversight by Fluor Daniel Fernald
(FDF).

1.2.1 Remedial Action Approach
The LSP RA design will address the following two major construction phases:
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. Excavation (to remove impacted material) 2 1 6 0
. Conversion (developing LSPs into a WMF). -

This DCP establishes the general performance requirements and design criteria for both phases. The
design will be developed based on the assumption that a stand-alone contract will be awarded to

perform both phases of construction.

1.2.1.1 Excavation Phase

The selected remedy for the LSPs requires excavation of impacted materials, including all man made
material placed in the LSPs during DOE operations (sludge, pipes, pavement, etc.) and all material
with contaminant concentrations above FRLs (the total uranium concentration of 82 mg/kg will be used
as the FRL for LSP remediation). In addition to excavation, the RA will include material processing
for specified size requirements, moisture control, and hauling this material to the OSDF. Impacted
material also includes berm material used to increase the capacity of the south LSP. During the
remediation 'design, the As Low As Reasonably Achievable (ALARA) level of 50 parts per million total
uranium will be used as a maximum residual contaminant level in defining the excavation limit. Data
from several sampling events indicate that the contaminant concentrations in the LSP area is below the
ALARA concentration. The minimum excavation design limit will be established at one foot below the
bottom of the design elevation of the lime sludge. After this limit is established, the excavation limits

will be smoothed so they can be staked in the field and constructed.

Excavation will be in general accordance with Excavation Approach B of the Sitewide Excavation Plan
[SEP (DOE 1998a)]; any exceptions will be presented in the design documents. Soil (non-lime sludge)
material will be excavated and monitored in lifts; lime sludée will be excavated in bulk and visually
monitored. The design will address excavation requirements, including lift thickness and proposed

excavation limits.

The lime sludge is an OSDF Category 5 material, which requires that a Request For Disposal (RFD)
form be submitted to the OSDF/EPA to allow for special placement. Special requirements for handling
and placement of lime sludge in the OSDF are presented in the Impacted Materials Placement Plan
(DOE 1998b). During design, investigations will be performed to assess and develop handling

requirements.

aco0o?
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Excavated impacted material that exceeds the radiological WAC of the OSDF will be segregated and 1

transported to SP-7. "Special materials,” as defined in the SEP, encountered during excavation will be 2
placed in a Special Material Transfer Area at the project site. The Special Material Transfer Area will 3
be established during the excavation phase of the project. 4
During excavation, the actual excavation limits will be surveyed in the field to verify that the design 5
depths are achieved. Visual observation and real-time instrumentation will also be used to monitor the 6
bottom of the excavation. Groundwater encountered during excavation will be collected and conveyed 7
into the FEMP storm drain system located within the FPA and conveyed to the Storm Water Retention 8
Basin (SWRB). After excavation, the LSPs will be converted to a WMF. , 9
1.2.1.2 Conversion to Water Management Facility 10
After the LSPs have been excavated, they will be converted into a facility to collect and store water that i
may be encountered during excavation of the FPA. This facility will receive surface water and : 12
groundwater pumped from the active excavation. This water may be contaminated with Volatile 13
Organic Compounds (VOCs) and/or radionuclides; therefore, a liner will be required. Various liner 14
options will be evaluated during design. During excavation of the FPA, water will be collected in 15
sumps and transferred by piping to the WMF, which will be part of a water management system 16
designed to manage runoff for a quarter of the FPA (approximately 30 acres). During design, a 17
determination will be made regarding the contribution that the LSPs will make to the system capacity. 18
During the conversion phase, a system will be installed to pump water to the Advanced Wastewater 19
Treatment Facility (AWWT), via the Biodenitrification Surge Lagoon (BSL), or to the SWRB. There 2
will be no provisions for segregating water in the WMF. Storm water that may be contaminated with 21
VOC water will be managed as VOC contaminated water and pumped to the BSL; otherwise, it will be 2

pumped to the SWRB. Classification of the water (VOC or non-VOC) will be made based on the area

from which the water is pumped. 4 : 2
1.2.2 Water Management 25
During design, the A/E will develop a Water Management Plan (WMP). This WMP will address water 26
handling during all phases of the LSP RA. It will present analysis, recommendations, and rationale for b1)
the proposed design. It will describe: 1) initial surface water management facilities that will be put in 2
FER\ASLSP\DCP\LSPDCP.I.{VC.wpd\April 14, 1999 (10:58AM) 14 '
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place prior to actual excavation (site preparation), 2) water handling during excavation, and

3) anticipated operation of the WMF during remediation of thé FPA. Removal of WMF components,
certification, and final remediation of the LSPs will be performed after the WMF is no longer needed
to support FPA remediation. Details to remove the WMF, certify and restore the area for final land

use will be addressed in other design documents that are not within the scope of this DCP.
The WMP will summarize the analysis and evaluation that will be performed to develop the design.

The WMP will address both storm water and erosion and sediment control. Sediment storage capacity

will be established for all sediment control facilities.

1.2.2.1 Initial Site Preparation
Prior to excavation of impacted material from the LSPs, both surface water diversion and water

collection systems will be constructed and/or installed as well as erosion control measures. These

systems will be evaluated and developed during design.

- A diversion system will be designed to control surface water run-on. The existing berm at the
perimeter of the LSPs generally prevents surface water from entering the LSPs. In some areas (north
and west sides) there are ditches along the perimeter of the LSPs. During design, these ditches will be
evaluated to ensure that surface water runoff is handled and diverted around the LSPs. No special
diversion components are expected for the south and east sides of the LSPs. The K-65 trench is located
to the south and the ground surface slopes away from the LSPs to the south. A paved road is located

on the east side of the LSPs.

Runoff from the active excavation areas will be collected and controlled. During initial site preparation
activities, prior to excavation, a system will be installed to collect and manage storm water. This will
include a system or process to collect sediment-laden water from the active excavation area, with

capacity to remove some of the sediments, and then convey the water to the SWRB.
During initial site preparation activities, prior to excavation, a system will be installed to collect and

manage storm water. If possible, a gravity system will be developed.

FER\A3LSPADCPALSPDCP.RVC.wpd\April 14, 1999 (10:58AM) 1-5
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1.2.2.2 Excavation Phase

During excavation, sediment controls will be provided to handle runoff from the active LSP
excavation. Excavated areas within the LSPs may serve as collection sumps for this water. The sumps
should provide initial sediment storage capacity. Additional sediment storage and storm water capacity
will be provided in the SWRB. Water from the sumps will be pumped and conveyed to the SWRB via
the existing storm drain system in the FPA. A pump system will be used to convey the water to the

existing storm drain.

1.2.2.3 Conversion

After excavation is completed and precertification performed, the LSPs will be converted to a single
WMF. This facility will handle storm water and VOC contaminated water from the FPA; these two
types of water will not be mixed. Water from the FPA will be pumped to the WMF by temporary

surface pipelines.

Non VOC-contaminated waters conveyed to the WME will be transferred to the SWRB via the existing '

storm sewer drainage system in the FPA. VOC-contaminated water will be pumped from the WMF to
the BSL for subsequent treatment in the Phase II unit of the AWWT. There will be no segregation
capability in the WMF. If VOC contaminated water is in the WMF, then all water will be managed as
VOC contaminated water until it is all removed. Water will be classified as VOC contaminated or non-
VOC contaminated water based on the portion of the FPA being excavated. The potential quantity of
VOC contaminated water to be collected from the FPA is unknown. However, the WMF will be -
designed to utilize the available volume from the LSPs after excavation. This capacity will be

optimized with pumping and controls. The many related factors and issues will be analyzed and

* discussed in the WMP including:
. Capacity available (after removal of impacted material)
. Liner options for VOC water '
. Piping routes to BSL
. " Pump system to BSL

. Discharge system to SWRB

. Water discharge controls

. Dewatering capability

. Groundwater collection and handling
. Sediment removal.
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1.2.3 Construction Support Facilities
During design, facilities and processes to support the LSP RA construction will also be addressed and

designed as necessary. These facilities include: ol

. Construction trailers and lay down area

. Radiological controls and facilities

. Equipment wash facilities and procedures
.  Utilities.

1.2.3.1 Construction Trailers and Laydown Area
Provisions will be made for the RA contractor to have office space to support construction; this may

involve setting up a construction support trailer or utilizing existing FDF trailers. Laydown areas in
the: vicinity of the LSPs will also be identified to support construction. During design, an area or
existing trailer will be designated for this function. If required, a source of electricity will also be
designed to support any new trailer. Sanitary facilities will consist of portable toilets and hand wash

facilities.

1.2.3.2 Radiological Controls and Facilities
The LSPs area is a designated radiological controlled area; radiological controls will be developed

during design. An existing radiological control point will be used during the RA phase as the normal
ingress and egress point for the LSPs and includes a personnel contamination monitor (PCM). If an
additional support facility is necessary, it will include personal protective equipment (PPE) storage and
change-out areas. The support facility may consist of a sea/land container or other temporary facility.

Radiological control fencing will be addressed during design.

1.2.3.3 Equipment Wash Requirements
Haul vehicles will enter the Haul Road to transport LSP material to the OSDF and SP-7. Vehicles

must be loaded in accordance with specific loading procedures to ensure they remain clean or washed
before they will be permitted to enter the Haul Road. During design, options to load and wash vehicles
will be developed and analyzed.

1.2.3.4 Utilities
As necessary, electric power and phone service will be provided for the LSP project. Phone service

will be made available to the contractor construction trailer. Electrical power will be provided to the

1-7 600014
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LSPs for water management pumping, service to the new trailer and other loads. In the vicinity of the
LSPs, a 13.2 kiloVolt (kV), 480V, 150 amp aerial circuit will be extended from Pole SW128 south
along existing poles to provide local power for the required loads. A starter rack type service will be
installed adjacent to the area of the dewatering pump. The pumps associated with the remediation will

be 480 V, 3 phase with local starters.

1.2.4 Quantity and Cost Estimates
Quantity takeoffs and cost estimates will be developed for the design. The A/E will prepare the

quantity takeoffs. FDF will prepare the cost estimates. The quantity estimates will be prepared in an

FDF format and in accordance with FDF designated pay items.

1.2.5 Title IIT Engineering Services
Title III servic(es will be provided by the A/E during the RA of the LSPs. These services include

attendance at construction meetings, preparation of observation reports, and review of RA contractor
submittals; including Vendor Data Submittals, Requests for Clarification of Information, and Design

Change Notices.

1.3 ASSUMPTIONS

This DCP is based on the following assumptions:

. FDF will be responsible for compliance with storm water management and wetlands
' issues, including all National Pollutant Discharge Elimination System (NPDES)
requirements and permits. FDF will provide guidance on storm water and wetland

compliance.

. The Environmental Safety and Health and Training Requirements Matrix will be
prepared by FDF.

. The RA contractor will develop Safe Work Plans for approval by FDF prior to
performing the work. ’

. The RA contractor will excavate and manage impacted material as bshown on the design
documents. '

. FDF will prepare and implement any sampling and analysis plans to characterize soil,

guide excavation, and determine compliance with clean-up levels.

. Environmental and radiological monitoring will be provided by FDF in accordance
with ARARs.
FER\A3LSP\DCPALSPDCP.RVC.wpd\April 14, 1999 (10:58AM) 1-8
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. To the extent practical, above-grade vegetation will be radiologically scanned, cut,

chipped, and stockpiled as non-impacted material or, if impractical, blended with other
impacted material within the LSPs. -

. The personnel monitoring and radiological control requirements will be specified by —A

FDF.
. The RA contractor may provide an office trailer. A pole will be designated for the

power supply. In lieu of a contractor-provided trailer, FDF may elect to designate an
existing facility for contractor use.

. If required, a radiological control point facility trailer must be set up in accordance
with FDF requirements.

. 'All structures, systems, and components will be classified as Performance Grade 5.

. A perimeter drain or other system will be designed to control perched groundwater
encountered during excavation.

1.4 PROJECT INTERFACES -

The project requires interfacing with existing systems and procedures. The existing physical interfaces
include:

. Site access and haul roads

. WAOQO and Waste Management

. Site utilities

. AWWT Facility and Water Projects

. OSDF '

. SP-7 Stockpile

. Alternative remedial action subcontractor approach (ARASA).

14.1 Sité Access and Haul Roads

A traffic plan shall be prepared with the design, indicating the locations and routes for access and haul
roads to the RA contractor. This will include site access to the LSPs and haul routes to the OSDF as
well as SP-7. Use of the Haul Road will be coordinated with the SWU contractor operations by FDF.

1.4.2 WAO and Waste Management
The FDF Waste Acceptance Organization (WAO) will monitor all excavations and determine if

excavated material is acceptable for placement in the OSDF. Above-WAC material will be transported

to SP-7 for off-site disposal. Special Materials encountered during excavation will be placed in the

FER\AE)LSP\DCP\LSPDCP.RVC.wpd\Aprii 14, 19"99 (10:58AM) 1-9

0co013

10

11

12
13

17
18
19

21

26

27

28

29

30

31



FEMP-LSP-DCP-DRAFT
20205-DC-0001, Revision C
April 1999

Special Materials Transfer Area; FDF Waste Management will handle materials placed in the Special

Materials Transfer Area.

1.4.3 Site Utilities

Site utilities such as electric power to the pumps will be designed based on electrical code

requirements. The locations of existing utilities are available on FEMP grid utilities drawings, and will

be shown on the construction drawings. The RA contractor will be alerted to their locations and

required not to disturb them. Utility relocation will be avoided if possible.

1.4.4 AWWT Facility and Water Projects

During excavation of the LSPs, runoff from within the excavation will be pumped to the existing storm
drain system which discharges to the SWRB. After excavation is complete and the excavation is
converted to a WMF, water will be pumped to the facility from the FPA excavation. VOC-
contaminated water from the excavation of the FPA will be routed through the BSL to the AWWT for
Phase II treatment. Non VOC-contaminated waters will be discharged to the SWRB via the existing

storm sewer system.

1.4.5 OSDF
The RA contractor will ensure that the impacted material being transported to the OSDF meets OSDF

physical WAC including size and moisture content.

1.4.6 SP-7 Stockpile ,
Impacted materials above the OSDF radiological WAC will be transported to the SP-7 stockpile for

subsequent off-site disposal. The design documents will present the RA contractor responsibilities,
including unloading the impacted materials in a manner to prevent contamination of the vehicle tires

and under carriages, and equipment wash requirements.

1.4.7 ARASA
An active railroad track (Track 13) along the western border of the LSPs is used by the ARASA

contractor. Track operations are not to be disrupted.

ne001d
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- 1.5 REMEDIAL ACTION APPROACH AND SCHEDULE )

Construction activities will be presented in a stand-alone RA bid package. The package will include all
remedial activities from initial site preparation through excavation and conversion into a WMF. It will
include storm water and erosion control measures, fugitive dust control, infrastructure improvements,
clearing, excavation and hauling of impacted material, grading for conversion into a WMF, insfallation
of water transfer system, liner installation, and all otﬁer activities necessary to remediate the IL.SPs and
convert them into a WMF. The Title II design package will assume that this WMF will be formally
turned over to the Aquifer Restoration Waste Water Project (ARWWP). Accordingly, the RA
construction contractor will conduct a construction acceptance test under ARWWP supervision. The
system operability test can be completed concurrently. The turnover and testing of the system will
meet conduct of operations requirements. The actual RA activities are scheduled to be performed in

Fiscal Year 2000.
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2.0 DESIGN BASIS

2.1 FUNCTIONAL REQUIREMENTS

The functional requirements for the excavation and conversion of the LSPs are described in the

Functional Requirements Document prepared by FDF for the LSP RA Project.

2.2 DESIGN CRITERIA

State and local building codes will be followed unless they conflict with DOE Order 6430.1A, in which
case the most conservative will apply. Title II and III work will be performed in compliance with
pertinent S/RIDs as identified in the FDF Policies and Requirements Manual. Pertinent S/RIDs for this

project are in the following:

. S/RID No. 2, Engineering Design

S/RID No. 3, Emergency Preparedness and Management
S/RID No. 5, Environmental Protection

S/RID No. 6, Fire Protection

S/RID No. 8, Management Systems

S/RID No. 9, Nuclear and Systems Safety

S/RID No. 10, Occupational Safety and Health

S/RID No. 12, Packaging and Transportation

S/RID No. 14, Radiological Protection

. S/RID No. 15, Security

. S/RID No. 17, Environmental Restoration and Waste Management.

2.2,1 Regulations, Codes. Standards. Orders, Manuals. and Guides
This section presents the general regulations, codes, standards, and orders other than ARARs/TBCs

that are to be followed for the LSP RA design. This information is organized by engineering
discipline. Pertinent ARARs/TBCs developed by FDF are listed in Appendix A.

Civil - General

. American Association of State Highway and Transportation Officials (AASHTO),
GDHS-90, "Policy on Geometric Design of Highways and Streets,” 1990, by
'AASHTO
. American Society of Civil Engineers (ASCE), Manual 37, "Design and Construction of

Sanitary and Storm Sewers," ASCE

. American Water Works Association (AWWA) C 906-90 Polyethylene Pressure Pipe
' and Fittings, 4 Inch through 63 Inch for Water Distribution
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. AWWA, C 600-93 Installation of Ductile-Iron Water Mains and Their Appurtenances 1
. FEMP Stormwater Pollution Prevention Plan for Construction Activities 2
. Sitewide Excavation Plan 3
. North American Datum of 1983 4
. North American Vertical Datum of 1929 5
. Ohio Department of Transportation (ODOT), Location and Design Manual, Volume II, 6
Drainage Design

. ODOT, Construction and Material Specifications, January 1997 8
. Ohio Department of Natural Resources (ODNR), "Rainwater and Land Development,’ | 9
Ohio's Standard for Stormwater Management, Land Development, and Urban Stream 10
Protection,” 2nd ed., 1996 11

. Soil Conservation Service (SCS), Soil Survey of Hamilton County, Ohio .12
. SCS, "TR-55 Urban Hydrology for Small Watersheds," Technical Release 55, SCS 13
. TM 5 814-2, "Sanitary and Industrial Wastewater Collection - Pumping Stations and 1
Force Mains," U.S. Department of Army " 15

. AASHTO HS-20, Traffic Loadings Across Force Mains. . 16
Civil - Geotechnical ' 17
. American Society for Testing and Materials (ASTM) D2216, Laboratory Determination 18
of Water (Moisture) Content of Soil and Rock 19

. ASTM D422, Standard Test Method for Particle-Size Analysis of Soils 20
. ASTM D413, Test Method to Determine Tensile Peel Strength of Geotextile to the 2
Geonet »

. ASTM D698, Laboratory Compaction Characteristics of Soil Using Standard Effort 23
. ASTM D1505 or D792, Test Method for Determining Density or Specific Gravity of a 2
Polymer 25

. ASTM D1587, Practice for Thin-Walled Tube Sampling of Soils © 26
. ASTM D2166, Test Method for Unconfined Compressive Strength of Cohesive Soils 27
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ASTM D2850, Test Method for Unconsolidated, Undrained Compressive Strength of
Cohesive Soils in Triaxial Compression -

ASTM D4318, Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D4439, Terminology for Geosynthetiés

ASTM D4533, Test Method for Trapezoidal Tearing Strength of Geotextile
ASTM D4595, Test Method for Tensile Properties by the Wide Strip Method

ASTM D4632, Test Method for Breaking Load and Elongation of Geotextiles Grad
Method

ASTM D4716(04.09), Test Method for Determining the (In-Plane) Flow Rate Per Unit
Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head

ASTM D4767, Test Method for Consolidated Undrained Triaxial Compression Tests
on Cohesive Soils

ASTM D5084, Measurement of Hydraulic Conductivity of Saturated Porous Matenal
Using a Flexible Wall Permeameter

ASTM D5101, Standard Test Method for Measuring the Soil Geotextile System
Clogging Potential by the Gradient Ratio

ASTM D5199, Test Method for Measuring Nominal Thickness of Geotextiles and
Geomembranes

ASTM D5321, Test Method for Determining the Coefficient of Soil and Geosynthetic
or Geosynthetic Friction by Direct Shear Method

ASTM D5761, Test Method for Measuring Mass Per Unit Area of Geotextiles.

FEMP PCS-002, Cost Estimating

DOE Office of Infrastructure Acquisition (FM-50), "Cost Estimating Guide, Cost
Guide, Volume 6."

American Bearing Manufacturers Association (ABMA) 9-90 Load Ratings and Fatigue
Life for Ball Bearings

ABMA 11-90 Load Ratings and Fatigue Life for Roller Bearings
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American National Standards Institute (ANSI) C80.1-90 Rigid Steel Conduit-Zinc
Coated

ANSI C2-97 National Electrical Safety Code

ANSI C62.1-89 Gapped Silicon-Carbide Surge Arresters for AC Power Circuits
ANSI C62.11-87 Metal-Oxide Surge Arresters for AC Power Circuits

ANSI C82.4-85 Ballasts for High Intensity Discharge and Low Pressure Sodium Lamps
(Multiple Supply Type)

ANSI C135.1-79 Galvanized Steel Bolts and Nuts for Overhead Line Construction
ANSI 05.1-92 Wood Poles Specifications and Dimensions

American Society for Testing and Materials (ASTM) A36/A36M-96 Standard
Specification for Carbon Structural Steel

ASTM A475-95 Standard Specification for Zinc-Coated Steel Wire Strand

ASTM A675/A675M Steel Bars, Carbon, Rev. A-90 Hot-Wrought, Special Quality,
Mechanical Properties

ASTM B231-90 Concentric-Lay- Stranded Aluminum 1350 Conductors

ASTM B232-92 Standard Specification for Concentric-Lay-Stranded Aluminum
Conductors, Coated-Steel Reinforced

American Wood-Preservers Association (AWPA) C4-89 Poles - Pressure Process

AWPA C25-89 Standard for the Preservative Treatment of Crossarms by the Pressure
Process : ' ) :

International Electrical Testing Association (NETA) NETA ATS-95 Acceptance
Testing Specifications for Electrical Power Distribution Equipment and Systems

Institute of Electrical and Electronics Engineers (IEEE) 48-90 Standard Test Procedures
and Requirements for High-Voltage Alternating-Current Cable Terminations

IEEE 112-91 Standard Test Procedure for Polyphase Induction Motors and Generators

National Electrical Manufacturers Association (NEMA) AB 1-93 Molded Case Circuit
Breakers and Molded Case Switches

NEMA ICS 1-93 Industrial Control and Systems General Requirements
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NEMA ICS 2-93 Industrial Control and System Controllers, Contractors, and Overload
Relays Rated Not More Than 2000 Volts AC or 750 Volts DC

NEMA ICS 4-93 Industrial Control and Systems Terminal Blocks

NEMA ICS 6-93 Industrial Control and Systems Enclosures

NEMA LA 1-92 Surge Arresters

NEMA MG 1-93 Motors and Generators

NEMA MG 13-84 Frame As;ignments for AC Integral-Hdrsepower Induction Motors
NEMA OS 1-89 Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports
NEMA PB 1-90 Panelboards

NEMA PB 1.1-91 General Instructions for Proper Installation, Operation', and
Maintenance of Panelboards Rated 600 Volts or Less

NEMA ST 20-92 Dry Type Transformers for General Applications
NEMA TC 3-90 PVC Fittings for Use with Rigid PVC Conduit and Tubing
NEMA TC 6-90 PVC and ABS Plastic Utilities Duct for Underground Installation

NEMA WC 7-88 Cross-Linked-Thermosetting Polyethylene-Insulated Wire and Cable
for the Transmission and Distribution of Electrical Energy

NEMA WC 8-88 Ethylene-Propylene-Rubber-Insulated Wire and Cable for the
Transmission and Distribution of Electrical Energy

NEMA WD 1-83 General Requirements for Wiring Devices

NEMA WD 6-88 Wiring Devices - Dimensional Requirements

NEMA 250-91 Enclosures for Electrical Equipment (1,000 Volts Maximum)

National Fire Protection Association (NFPA) 70 National Electrical Code, 1999 Edidon
NFPA 101-94 Code for Safety to Life from Fire in Buildings and Structures
Underwriters Laboratories, Inc. (UL) Electrical Construction Materials Directory-98
UL 360-86 UL Standard for Safety Liquid-Tight Flexible Steel Conduit

UL 486A-91 UL Standard for Safety Wire Connectors and Soldering Lugs for Use with
Copper Conductors
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UL 510-94 UL Standard for Safety Polyvinyl Chloride, Polyethylene and Rubber
Insulating Tape

UL 854-96 Service-Entrance Cables

UL 870-95 UL Standard for Safety Wireways, Auxiliary Gutters, and Associated
Fittings -

UL 467-93 UL Standard for Safety Grounding and Bonding Equipment

UL 96-94 UL Standard for Safety Lightning Protection Components.

Environmental Safety and Health

29 Code of Federal Regulations (CFR) 1910, "Occupational Safety and Health
Standards"

29 CFR 1926, "Safety and Health Regulations for Construction"

10 CFR 835, "Occupational Radiation Protection” (this is the promulgation of
DOE Order 5480.11)

DOE Order 440.1, "Worker Protection Management for DOE, Federal and Contractor
Employees"

DOE/EH-0256T, Radiological Control Manual
DOE-EM-STD-5502-94, "Hazard Baseline Documentation”

DOE-STD-1088-95, DOE Standard "Fire Protection for Relocatable Structures,”
June 1995

Ohio Administrative Code (OAC) 3745-20-05, Standards for Asbestos Waste Handling.
RM-0016, Management Plan FDF Policies and Requirements Manual |

RM-0020, Radiological Control Requirements Manual

RM-0021, Saféty Performance Requirements Manual.

RM-0047, Fugitive Dust Control Requirements.

Mechanical _
. American Society of Mechanical Engineers (ASME) B31.3, Chemical Plant and
Refinery Piping
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. American Society for Non-Destructive Testing (ASNT) SNT-TC-1A, Recommended
Practices

. ASTM A36, Standard Specifications for Carbon Structural Steel

e ASTM AS53, Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

. ASTM A105/A105M Revision B, Standard Specification for Carbon Steel Forgings for
Piping Applications

. ASTM A126, Standard Specification for Gray Iron Castings for Valves, Flanges, and
Pipe Fittings

. ASTM A193, Standard Speffiﬁcation for Alloy-Steel and Stainless Steel Bolting
Material for High Temperature Service '

. ASTM A194, Standard Specification for Carbon and Alloy Steel Nuts for Bolts for
High-Pressure and High-Temperature Service

. ASTM C552, Standard Specification for Cellular Glass Thermal Insulation

o American Welding Society D1.1, Structural Welding Code, Steel

. Manufacturers Standardization Society (MSS) SP-58, Pipe Hangers and
Support-Materials, Design, and Manufacture

. MSS SP-69, Pipe Hangers and Support-Selection and Application

. MSS SP-89, Pipe Hangers and Support-Fabrication and Installation Practices

. Ohio Plumbing Code, 1995.

2.3 DISCIPLINE CRITERIA
2.3.1 Civil Design '
General civil and geotechnical design is required to support site preparation activities, excavation of

impacted material, and water management.

Dust control will be required for all field activities. Dust control procedures will be provided by the
contractor per FEMP requirements. Air particulate emission requirements are listed in the ARARs in
Appendix A. The contractor will apply water or a dust suppressant using tanks with a suitable
sprinkling device to control dust within the project area during all activities involving the potential for
geﬁerating airborne emissions.
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Existing utilities and other features will be shown on the construction drawings and the contractor will
be warned to avoid impacting them. The locations of existing utilities are available on FEMP Utilities
Grids 24 and 25. Major utilities include the an underground electric line to the east, the sludge influent
line, a 3-inch sanitary line to the northwest, a high pressure fire protection line, and a 10-inch storm

drain running north-south on the east side of the east road, and the K-65 trench on the south side.

Site Preparation
The excavation area will require a radiological control point to support the construction activities; this

function will be provided by an existing facility. The contractor may provide a construction trailer;,
electrical pbwer will be provided by FDF as .part of this design. The locations of the access points,
trailers, utilities, initial water handling facilities, access controls, a Special Materials Transfer Area,

and security issues will be addressed as part of site preparation activities.

Excavation

The nature, level, and extent of contamination and the clean-up levels defined in the OU2 ROD provide
the basis for establishing the extent, boundaries, and approach for the excavation required for the
design. Data regarding the nature, level, and extent of radiological contamination at the OU2 Waste
Units is summarized in the Remedial Investigation Report for Operable Unit 2 (DOE 1995b), the
Feasibility Study Report for Operable Unit 2 (DOE 1995c), and in associated electronic data bases
maintained and provided by FDF.

Trees, bushes, and high grass will be removed from the LSPs prior to excavation. To the extent
practical, the vegetation will be radiologically scanned, chipped and treated as non-impacted material
or, if impractical, it may be blended with other impactéd material within the LSPs. If identified prior
to excavation, above-WAC material will be excavated first, followed by impacted material that meets
the OSDF WAC. Pockets of impacted material exceeding the radiological WAC will be excavated and
transported to SP-7, special materials will be placed in the Special Materials Transfer Area, and all
other impacted material will be transported to the OSDF. The excavation areas will serve as the initial

sumps for storm water and sediment control.

Excavation will be performed to remove all lime sludge and impacted material and to produce stable
slopes. Maximum slopes during excavation will be determined by slope stability calculations during
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design and may be exceeded only with the approval of the FDF Construction Manager. Generally, the
maximum (steepest) slope after final grading shall be 2 horizontal to 1 vertical. Flatter slopes shall be
used where feasible to provide a slope that is easier to maintain. Once final excavation has occurred,

the LSPs Will be converted to a WMF.

Water Management
One of the major design issues is how water will be managed during and after construction. Storm

water run-on will be minimized to the extent practical. This will be accomplished primarily by
diversion ditches and similar drainage controls at the perimeter of the LSPs. Storm water controls will
focus on preventing run-on from adjacent areas and preventing runoff from the excavation reaching
existing drainage systems. Other perimeter erosion and sediment control measures will be used to
control erosidn and limit sediment from leaving the work area. Sediment and erosion control measures
will follow Ohio Department of Natural Resources (ODNR), Ohio Department of Transportation
(ODOT), Natural Resources Conservation Service{(NRCS), and FEMP standards. Runoff controls will
be designed consistent with the ODNR "Rainwater and Land Development Manual.” Overall surface

water management, iﬂcluding all storm water controls, will be described in the WMP.

The design will also address how the facility will be used to manage water generated during excavation

of the FPA. The design for the converted LSP will address:

. Pumping water to the BSL

. Pumping water to the SWRB
. Liner systems.

. Perched groundwater

. Perimeter drain requirements.

Geotechnical

Geotechnical data that provide the basis for the remedial design are summarized in the OU2 remedial
investigation/feasibility study documents and the Geotechnical Summary Report. Thé emphasis of
geotechnical design will relate to support for excavation planning and/or trench design, slope drainage

and slope stability analyses.

An Intergraph Geologic Information System computer platform will be used to assist in developing the

civil excavation plan. The platform will be used to evaluate contaminant data provided by FDF. Slope
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stability analyses will consider veneer (e.g., at interface with geonet, geotextile, and/or geomembrane)

and mass stability type failure (translation of waste or embankment soil laterally). The UTEXAS3

slope stability software will consider geosynthetic and soil interventions. The slope stability analyses

will consider temporary slopes during excavation and permanent slopes established in the final grading

plan. In addition, slope stability analyses will evaluate the resistance to sliding of the geonets,

geotextiles, and geomembranes of other materials on the faces of the slope.

2.3.1.1 Civil Design Drawings
A preliminary list of civil design drawings include:

. Project Title Sheet

. Drawing Index

. Legend and General Notes
. Existing Conditions Plan

. Site Preparation Plan

. Excavation Plan

. WMF Plan

. Traffic Plan

. Cross-sections.

2.3.1.2 Civil Calculations

Calculations for the following design components will be prepared:

Earthwork

Storm water (run-on and runoff) management
Storm drainage

Slope stability

Groundwater collection.

2.3.2 Electrical Design _
Electrical power will be provided to the support area and pump stations. Three-phase power will be

obtained from an existing substation and routed to the support area and lift station via an overhead
" electrical distribution system supported by wood poles, crossarms and porcelain type insulators. If '

required, step-down transformers shall be rack-mounted.

Electrical heat tracing and/or insulation is not anticipated to be required for this project. Water lines
will either be installed below frost depth or drained during operation when freezing conditions are

expected.
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2.3.2.1 Electrical Design Drawings and Specifications

A preliminary list of electrical design drawings and specifications are as follows:

. Dry Type Transformer/Panel Boards

. Overall Site Power Plan

. Single Line Diagrams

. Elementary Diagrams

. Basic Electrical Materials and Methods
. Underground Duct Banks

. Overhead Power Distribution

o Panel Schedule and Details

. Grounding and Bonding.

2.3.3 Mechanical Design
A mechanical system of pumps will be used to transfer water from the WMF to the BSL and the FEMP

storm drain system. A pump for the groundwater management system (perimeter drain) may also be
required. Storage and transfer systems shall meet the requirements of DOE Order 6430.1A. Design

shall emphasize the control and containment of the water being transferred.

The WMEF lift station will be equipped with a submersible pump on a guide system to minimize the
need to enter the lift station. A check valve will be used to prevent backflow through the pump. Fill
controls will regulate the pump operation. Mechanical engineering will be responsible for the
specifications of pumps, above-ground pipe, pipe supports, and insulation. The lift station discharge
will incorporate flow measuring devices and totalizers to monitor discharge flows. Appropriate
isolation and bypass valves and piping will also be installed. The transfer piping to the appropriate
treatment facility will be via an existing 6" line in the K-65 trench. This line will be tested by FDF

prior to contract award.

Existing and/or similar equipment from the Southern Waste Units retention basin will be considered

and used to the extent practical.

Corrosion, abrasion resistance, and ease of decontamination will be considered when selecting pipe,

fittings, valves, and equipment items.
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Equipment
Pumps shall be provided to transfer water from the WMF to the BSL and from the WMF to the FEMP

storm drain. A pump may also be used to transfer water collected in the groundwater management

system. Pump material shall be in accordance with ASTM A48 and A276.

Water Transfer Piping
Generally, high-density polyethylene (HDPE) pipe and carbon steel will be used for water transfer

piping. Transfer piping will be tested in accordance with applicable industry and FEMP standards.
Other types of pipe may be used for valves and connections to existing pipes. Piping shall be in
accordance with ASTM D3350 and F714 standards.

Pipe Supports
Pipe hanger material, design, manufacture, selection, application, fabrication, and installation will be in

accordance with MSS SP-58, SP-69, and SP-89. Auxiliary steel supports will be in accordance with
ASTM A-36 and A-576.

Welding/Joining ‘
Welding will be in accordance with ASME B31.3 and American Welding Society D1.1. HDPE pipe

material will be joined/fused per manufacturer's instructions.

2.3.3.1 Mechanical Drawings and Specifications
A preliminary list of mechanical design drawings is as follows:

. Piping and Instrument Drawing (P&ID) - Symbols and Legend Sheet
. P&ID - Wastewater Collection and Transfer.

A prelinﬁnary list of specifications is as follows:

. Piping, Fittings, Valves, and Accessories
. Piping Supports and Anchors

. Lift Station Pumps

. Motors.
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2.3.3.2 Mechanical Calculations

The following will be required:

. Pipeline sizing and/or analysis
. Pump sizing..

2.3.4 Environmental Safety and Health Requirements

FDF will address the requirements for worker health and safety, radiation exposure control, and other
regulatory requirements. All of the requirements provided are derived from pertinent S/RIDs identified
in the RM-0016, Management Plan and the FDF Policies and Requirements Manual. This section

addresses some of the general requirements that will be considered during design.

LSP excavation activities will take place in contaminated areas; therefore, workers shall be required to
have Hazardous Waste Operations and Emergency Response training in accordance with

29 CFR 1926.65.

Site clearing activities shall be done in accordance with 29 CFR 1926.604. Equipment used in site

clearing activities shall also meet this requirement.

Material handling equipment shall meet the requirements of 29 CFR 1926.602. These requirements

address seat belts, brakes, rollover protection, audible alarms, and scissor points.

Workers may be required to enter excavated trenches to relocate or remove utilities. This type of work
will be minimized to the extent possible. Excavations shall be maintained in accordance with 29 CFR

1926, Subpart P.

Measures shall be identified and implemented which comply with American Conference of
Governmental Industrial Hygienists and FDF requirements to prevent heat stress during warm weather.
Heat stress hazards are more serious for activities where special protective clothing and equipment are

required.

P,
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Valves, switches, and like devices shall be designed to accept a FDF Facility Owner's lock shank to
provide a means for energy control. Appropriate isolation and bypass valves and piping will also be

provided at in-line instrumentation.

The radiological chemical control and PPE requirements (including respiratory protection

requirements) will be specified in the RA contractor’s Safe Work Plan and FDF work permits.
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