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( PREFACE 

This Remedial Action Work Plan/Remedial Design Report addresses Stage 2 remedial action of the 
Surface Impoundments Operable Unit (SIOU) at the Oak Ridge National Laboratory, Oak Ridge, 
Tennessee [U.S. Department of Energy (DOE)/ORIOI-18161D2]. It was prepared in accordance with the 
requirements of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 
as amended by the Superfund Amendments and Reauthorization Act of 1986, and in conformance with 
plans and the schedule of the Oak Ridge Reservation Federal Facility Agreement. Specifically, this 
document was developed for the implementation of the selected remedy, as approved in the Record of 
Decision for the SIOU (DOE/ORl02-1630&D2). This document provides the U.S. DOE Remediation 
Management Group with designs and specifications for the remediation subcontractor and a schedule for 
Stage 2 work and future submittal of remedial action documentation for stakeholders and regulatory 
review and approval. Additionally, this document provides a crosswalk for implementing applicable or 
relevant and appropriate requirements for performing and completing all restoration activities at the 
SIOU. 
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( EXECUTIVE SUMMARY 

This Remedial Action Work Plan (RA WP)lRemedial Design Report (RDR) presents the 90% 
design, specifications, and drawings for construction and operation of the Surface Impoundments 
Operable Unit (SIOU) Waste Treatment Facility (WTF) at the Oak Ridge National Laboratory (ORNL), 
Oak Ridge, Tennessee. The remedial action is being taken pursuant to Sect. 104 of the Comprehensive 
Environmental Response, Compensation, and Liability Act, as amended by the Superfund Amendments 
and Reauthorization Act of 1986 with implementing regulations under the National Oil and Hazardous 
Substances Contingency Plan. 

The SIOU is located in the Bethel Valley watershed of ORNL in the south-central area of the 
laboratory's main plant area, north of White Oak Creek. The remedy as selected in the SIOU Record of 
Decision (ROD) will be implemented for removal of source low-level waste constituents and elimination 
of the potential for off-site migration of contaminants. 

The STOU originally consisted of four impoundments: A (3524), B (3513), C (3539), and D (3540). 
Remediation of the impoundments was separated into two stages. Stage 1 ROD requirements included 
consolidation of the sediment, surface water, and approximately 0.03 m (0.1 ft) of subimpoundment soil 
from Impoundments C and D to Impoundment B. Impoundments C and D were backfilled with clean 
engineering fill to provide an operations area for construction and remediation ofImpoundments A and B. 
Stage 2 will be implemented in conformance with the ROD for remediation of Impoundments A and B. 
This document defines the processes and methods for retrieval and processing of impoundment soils and 
sediments to meet transportation and disposal requirements to a licensed treatment storage disposal 
facility. Impoundment waters will be pretreated, if necessary, and piped to the on-site National Pollutant 
Discharge Elimination System process waste treatment plant. 

The RDR provides specification and design for construction of the WTF, for sludge retrieval and 
processing, for transportation, and for disposal at Nevada Test Site. The method of retrieval/removal of 
sediments from the impoundments will be accomplished with a Liquid Waste Technology, unmanned 
remote control floating dredge system. Soil and sediments will be pumped through pipes to aboveground 
mix tanks to provide batch processing. Upon optimizing the slurries in the tanks, the slurries will be 
pumped through double case pipes to a Fournier rotary filter press for dewatering the sludge to generate a 
dry filter cake. The cake will then be fed through a screw auger to a mixer and combined with Portland 
cement for further conditioning. The final waste form from the mixer will be packaged in a shielded 
Type 7 A box for shipment and disposal. 

The RA WP defines applicable requirements for removal, treatment, and disposal of impoundment 
sediments in compliance with all regulations. Specifically, a crosswalk of pertinent applicable or relevant 
and appropriate requirements is provided in the RA WP for ensuring all activities are conducted in 
accordance with the ROD. Additionally, the WTF has been designed to minimize environmental 
exposure and with specifications to address occupational exposures as low as reasonably achievable. 
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1. INTRODUCTION 

This Remedial Action Work Plan (RA WP)lRemedial Design Report (RDR) addresses the 
implementation of the remedial action (RA) at the Surface Impoundments Operable Vnit (SIOV) at 
Oak Ridge National Laboratory (ORNL), Oak Ridge, Tennessee. The srov restoration is initiated 
pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act of 1989 
(Public Law 96-510), as amended by the Superfund Amendments and Reauthorization Act of 1986 
(Public Law 99-499), and the Oak Ridge Reservation (ORR) Federal Facility Agreement of 1992 (FFA), 
as amended. The SIOV is in the Bethel ValIey watershed and consists of Impoundment A (3524) and 
Impoundment B (3513). Two previous impoundments [C (3539) and D (3540)] were remediated in 1998 
as mandated in the Record of Decision (ROD) for Stage I RA activities at the SIOV [U.S. Department of 
Energy (DOE) 1997a]. The Remedial Action Report on the Surface Impoundments Operable Unit 
C (3539) alld D (3540) at the Oak Ridge National Laboratory, Oak Ridge, Tennessee was issued March 
1999 (DOE 1999) for completion of the Stage IRA. 

Publication of this RA WPIRDR follows approval of the SIOV ROD signed September 27, 1997, for 
implementation of Stage 2 remediation of Impoundments A and B and disposal of contaminated media at 
an off-site DOE-approved disposal facility. The RA WPIRDR establishes the schedule for the documents 
to be submitted by DOE to the Tennessee Department of Environment and Conservation (TDEC) and the 
V.S. Environmental Protection Agency (EPA) (Region IV) regarding the Phase 2 design for the srou 
RA. SpecificalIy, the RA WP includes a crosswalk of the applicable or relevant and appropriate 
requirements (ARARs) that are requisites for the design and implementation of each phase of the RA for 
construction, removal/treatment, transportation and disposal, and final remediation of the SIOV. 

1.1 PURPOSE OF THE RA WPIRDR 

The objectives of the Stage 2 RA are to minimize environmental risk through source removal of 
contaminants and to mitigate the transport of contaminants off-site from the SIOV. The purpose of this 
RA WPIRDR is to identify alI work and design requirements to be implemented for prevention of 
environmental pollution during and as a result of construction and remediation of the SlOV 
Impoundments A and B in compliance with alI ARARs. 

1.2 SCOPE OF THE RA WPIRDR 

• 

• 

• 

• 

The scope of Stage 2 remediation of the SIOV Impoundments A and B is to: 

remove sediments, subimpoundment soils, and debris from Impoundments A and B; 

construct waste treatment plant and transfer impoundment wastes to the facility as set forth in this 
RDR; 

dewater and treat/stabilize the waste into an acceptable form that meets the waste acceptance criteria 
(WAC) of the designated disposal facility, identified as the Nevada Test Site (NTS); 

package, label, and containerize the waste form to meet applicable Department of Transportation 
(DOT) regulations and the NTS WAC; 
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• transport the treated waste to NTS; ( 

pretreat water, as required, to meet the ORNL Process Waste Treatment Plant (PWTP) WAC; 

• restore the site per the engineering drawings included in Appendix A (table of drawings in Sect. 4.1); 

• demobilize, including removal of structures and associated equipment; and 

• submit the Remedial Action Report (RAR) documenting the site remediation. 
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2. PROJECT SCHEDULE 

The RA WP and RDR documents are identified in the FF A as the primary documents that require 
regulatory approval. The Stage 2 SIOU RA WPIRDR FFA milestone date for regulatory review is July 30, 
1999. The field work is scheduled to be completed in 2001 and the RAR is scheduled for submission 
September 17, 2001. 

Other significant activities and their approximate implementation dates include: 

• mobilization to site, begin waste treatment facility construction (February 2000); 
• transfer of Impoundment A sediments to Impoundment B (March 2000); 
• operational testing for waste treatment (June 2000); and 
• treatment ofImpoundment B sediments (September 2000). 
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( 3. PLANS 

The following key SIOU documents have been developed/approved: the SIOU ROD was signed on 
September 24,1997 (DOE 1997a); a post-ROD sampling plan for Impoundments C and D was submitted 
to EPA and TDEC on November 25, 1997; the D2 Remedial Design Work Plan (RDWP) (DOE 1998a) 
was submitted on March 13, 1998; and the RA WPIRDR for Stage 1 at the SIOU (DOE 1998b) was 
submitted on May 7,1998. 

This section details the project- and program-level plans developed to meet regulatory requirements 
for safely and successfully remediating Impoundments A and B. 

3.1 PROJECT-LEVEL PLANS 

The project-level plans are developed to comply with the specifications, conditions, mitigation 
measures, and implementation for properly remediating SIOU A and B. The project-level plans and key 
items covered in each are as follows: 

• Site Safety and Health Plan (SSHP) 
- Radiation Safety Plan (RSP) 
- Air Monitoring Procedures 
- Standard Operating Procedures 
- Training Compliance 

• Environmental Compliance Plan (ECP) 
- All Appropriate LawslRegulations and PermitslLicenses 
- Spill Control Plan 
- Work Smart Standards Matrix and Crosswalk 

• Waste Management Plan (WMP) 
- Transportation Plan 
- Waste Certification Plan 

• Auditable Safety Analysis 
• Quality Assurance Project Plan 
• RAWPIRDR 

- ARAR Crosswalk 
- Water Management Plan 
- Site Restoration Plan 
- Engineering Plans and Specifications 

If a conflict arises between documents, the SSHP and ECP take precedence. At no time shall safety 
be superseded. 

In addition to or in conjunction with the above plans, Radiological Work Permits will be issued and 
Radiological Control Technicians (RCTs) will be at the site during field activities. Radiological and 
ambient air monitoring will be performed as outlined in the above plans. 

The combination of all these measures will ensure that the ROD is being fully and safely 
implemented. 
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3.2 PROGRAM-LEVEL PLAt'lS 

3.2.1 Best Management Practices Approach 

This section describes the best management practice (BMP) measures taken to comply with the 
ARARs associated with federal and state regulations. The two key BMP areas associated with the SIOU 
A and B remediation project are: 

• surface water management during construction and 
• treatment and disposal of waters produced as a result of this RA. 

Section 4.5.2 of this plan outlines the procedures to be implemented for managing the surface water 
during construction and methods used to prevent off-site sedimentation. As detailed in this section, all 
potentially contaminated waters will be diverted back into the impoundments. 

As detailed in Sect. 4.4 of this plan, the impoundment water is to be circulated through the treatment 
facility and back into the impoundment until all the required soils and sediments are removed. Depending 
upon the constituents remaining in the water at the end of this process, the waters may require 
pretreatment before discharge into the ORNL permitted PWTP system. 

3.2.2 Environmental Monitoring and Sampling Approach 

Environmental monitoring and surveillance will be conducted through all phases of construction and 
remediation of the SIOU Impoundments A and B to ensure compliance with the ARARs as defined in 
Sect. 6 of this report. Specifically, monitoring specified in TDEC Rules 1200-3-11-.08, 1200-4-10-.05, 
and 1200-3-8-.01 for emissions of radionuc1ides, fugitive emissions, and surface water and storm water, 
respectively, will be implemented to meet the substantive requirements of these regulations. 

3.2.2.1 Air monitoring and sampling 

Site activities must comply with ambient air quality standards (TDEC Rule 1200-3-3) and TDEC 
requirements for fugitive dust (IDEC Rule 1200-3-8). Based on the very low levels of volatile organic 
compounds, semivolatile organic compounds, and toxic metals in site samples, the only applicable rules 
for hazardous air pollutants are associated with radionuclides (TDEC Rule 1200-3-11). 

Rigorous dust and process controls will be implemented at the site due to the presence of 
radionuclides. Any discharge ports along the treatment train will be operated under negative pressure 
using forced ventilation that is vented through high-efficiency particulate air (HEPA) filters. Wastes 
(sludge or uncontainerized debris) with airborne release potential (Le., due to exposure to drying 
conditions) will be covered or kept moist at all times. Because of the stringency of the radiological 
operational controls and the thorough radiological ambient and occupational air monitoring programs, no 
ambient or site perimeter monitoring for nonradiological constituents is needed. 

Monitoring of radionuclide emissions is conducted in accordance with 40 Code of Federal 
Regulations (CFR) 61 Subpart H, TDEC Rule 1200-3-11-.08 and Compliance Plan-National Emissions 
Standards for Hazardous Ail' Pollutants for Airbome Radionuclides at the ORR (Lockeed Martin Energy 
Systems 1994). Specifically, sources at ORl'1L that discharge radionuc1ides in the air in quantities that 
could cause potential effective dose equivalent (PEDE) in excess of 1 % of the standard (0.1 mrem/year) 
will be continuously sampled. The radionuclides (constituents of concern) that could contribute> I 0% of 
the resulting dose for a release point will be analyzed and the emission estimate submitted in the ORR 
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( Annual National Emissions Standards for Hazardous Air Pollutants (NESHAP) Report. Additionally, 
ORNL fugitive and diffuse emissions are estimated by the ORR perimeter air monitoring stations and are 
reported separately. 

3.2.2.2 Surface water and storm water monitoring 

Engineering controls as provided in Sect. 4.5.2 identify the strategic locations where storm water 
control structures (silt fences, check dams, control dikes, hay bales, etc.) will be installed to control run
on and run-off. These systems will be visually monitored during significant storm events for water 
quality, such as turbidity and solids, to determine whether erosion controls are functioning properly. If 
control systems fail during a storm event, the method will be reevaluated and the structure upgraded or 
modified as necessary. Since run-off has contamination potential, it will be diverted into the 
impoundments for preliminary treatment, if necessary, in the Waste Treatment Facility (WTF) before 
final treatment by the PWTP. Monitoring and approach to ensure that waters meet the PWTP WAC are 
detailed in Sect. 4.4.1. 

3.2.3 Waste Management Approach 

This waste management approach is based on the site investigation data presented in the remedial 
investigation/feasibility study (DOE 1995) and most recent confirmation analytical results provided from 
the post-ROD sampling and analysis that was submitted to the regulators in March 1998. The waste 
characterization data presented in these reports indicate that the constituents of concern are elevated levels 
of radionuclides, thus classifYing the SIOU media as low-level radioactive waste (LL W). Additionally, 
the post-ROD sampling results show that the impoundment sediments are not subject to the Resource 
Conservation and Recovery Act (RCRA). Sediment analytes (primarily metals) detected in the composite 
impoundment media were below the RCRA Toxicity Characteristic Leaching Procedure maximum 
concentration levels (DOE 1998b). Additionally, sporadic concentrations of PCBs detected in the 
sediments were not found at levels of concern as regulated by the Toxic Substances Control Act (TSCA). 

In accordance with DOE Order 5820.2A (to be replaced by DOE Order 435.1), the approach for the 
SIOU RA includes segregating LL W from uncontaminated waste and minimizing the amount of LL W 
generated. The SIOU RA waste streams consist of the following categories: 

• radioactively contaminated sediment and~ubimp(lIindment soil, 
• personal protective equipment (PPE), 
• impoundment and decontamination water, 
• other radioactive waste (i.e., impoundment debris), 
• solid industrial uncontaminated waste, and 
• hazardous waste. 

This RA requires compliance with the following standards, regulations, and guidelines as they apply 
to waste management, storage, treatment, transportation, and disposal: 

• 10 CFR 71, Packaging and Transpo'rtl)tion of Radioactive Materials; 

• 10 CFR 835, Occupational Radiation Protection; 

• 40 CFR 61 (Subpart H), National Emission Standards for Radionuclides; 

• 40 CFR 300, National Oil and Hazardous Substances Pollution Contingency Plan; 
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• 40 CFR 302, Designation, Reportable Quantities, and Notification; 

• 49 CFR 107, Hazardous Materials Program Procedures; 

49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous Materials Communications, 
Emergency Response Information and Training Requirements; 

• 49 CFR 173 (Subpart I), Class 7 (Radioactive) Materials; 

49 CFR 172 (Subpart F), Special Placarding Provisions; 

• 49 CFR 173, Shippers-General Requirements for Shipments and Packaging; 

• NTS WAC, Revision I, August 1997; 

• Oak Ridge Reservation Waste Certification Program, Bechtel Jacobs Company (in preparation); 

Oak Ridge Y-12 Plant Sanitary Landfill WAC, Bechtel Jacobs Company; 

• WM-LWS-WAC, Liquid Low-Level Waste System, Process Waste Treatment Complex-Bldg. 3544, 
and Process Waste Treatment Complex-Bldg. 3608 at ORNL (WMRAD 1997); 

• DOE Order 435.1, Radioactive Waste Management; and 

• DOE Order 5400.5, Radiation Protection of the Public and the Environment. 

In the unlikely event that hazardous waste is generated during construction and remediation, the 
following RCRA ARARs will also apply: 

Rules of TDEC, Division of Solid Waste Management, Chap. 1200-1-11, Hazardous Waste 
Management; 

• 40 CFR 261, Identification and Listing of Hazardous Waste; 

• 40 CFR 262, Standards Applicable to Generators of Hazardous Waste; 

• 40 CFR 263, Standards Applicable to Transporters of Hazardous Waste; 

• 40 CFR 265, Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities; and 

• 40 CFR 268, Land Disposal Restrictions (LDRs). 

The following subsections describe,\he strategy for management, treatment, and disposal of each 
waste stream and provides references that ensure compliance with the above standards, regulations, and 
guidelines. 
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( 3.2.3.1 Radioactively contaminated sediment 

Radioactively contaminated media will primarily consist of the impoundment sediments and 
subimpoundment soils. These materials have been characterized as LLW (DOE 1995). These sediments 
will be dewatered in an on-site treatment facility to approximately 55-75% solids by weight and 
dewatering agent (Portland cement) blended with the wastes to bind any remaining free liquid. The final 
waste form will be transferred to Type 7 A waste containers with extra shielding added (as needed) to 
meet DOT requirements. The Type 7 A boxes will be wiped down to remove any external surface 
contamination, surveyed, and moved to the project's on-site LLW storage area. A licensed carrier will 
transport the waste to NTS for disposal. The estimated final volume of this waste form slated for disposal 
is approximately 1000 yd3

• 

The primary health risks associated with handling this waste stream are from radiation exposure. 
These risks are minimized by incorporating the as low as reasonably achievable (ALARA) philosophy 
into the treatment system design and operation. Details of the ALARA process for reducing radiation 
exposures are given in the RSP. 

3.2.3.2 Used personal protective equipment 

PPE worn during the SIOU RA will include coveralls, booties, respirators, gloves, or other items as 
deemed necessary to safely perform work. Used PPE will be included in the waste profile for the 
contaminated sediment waste stream and will be collected in plastic bags and placed on top of the final . 
waste product inside the Type 7 A waste containers before the boxes are closed. If ALARA concerns 
prevent placement or there is no room in the sediment waste containers, the used PPE bags will be placed 
in dedicated Type 7 A boxes. The total estimated volume of used PPE is 20 yd3

• 

3.2.3.3 Impoundment and decontamination waters 

Several feet of water are maintained in the impoundments to serve as radiation shielding over the 
contaminated sediments. At the end of the project (and as needed during the RA), this waste will be 
discharged to the ORNL PWTP (Bldgs. 3544 and 3608) for treatment. Pretreatment may be necessary to 
meet the PWTP WAC. Impoundments A and B hold approximately 2.5 million gal of water. 

Care will be taken when decontaminating equipment to minimize generation of wastewaters. If 
decontamination run-off occurs, the decontamination waters will be drained into an undredged area of the 
impoundment or, if no undredged area is available, into a holding tank. The holding tank will be tested to 
determine whether waters meet the PWTP WAC or require pretreatment before discharge into the PWTP. 
The total volume of decontamination waters drained into the impoundments is expected to be <5000 gal. 

3.2.3.4 Other low-level radioactive waste 

Other LLW, such as wipes or equipment that cannot be decontaminated for free release, will be 
packaged either in Type 7A boxes or by other appropriate manner (e.g., shrink-wrapping) and stored in 
the on-site storage area until it is ready fot,transportation to NTS. Approximately 200 yd3 of LL W may be 
generated during the SIOV decontamination and decommissioning activities. 

3.2.3.5 Solid and uncontaminated waste 

Solid and uncontaminated waste generated in the nomadioactive material management areas includes 
items such as officelbreakroom waste, sanitary waste, and uncontaminated items slated for disposal 
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(i.e., silt fence and empty sandbags). These waste streams will be maintained in the material management ( 
areas until sufficient quantity is accumulated to warrant shipment or pickup. The sanitary waste holding 
tanks will be emptied by a septic tank cleaning subcontractor, while solid wastes will be disposed of at the 
Oak Ridge Y-12 Plant Sanitary Landfill or other appropriate disposal facility. Approximately 40 yd3 of 
solid waste and approximately 16,000 gal of sanitary waste may be generated during the SIOU RA. 

3.2.3.6 Hazardous waste 

Generation of hazardous waste is not anticipated to result from project activities. However, if any 
hazardous wastes are generated, they will be managed in accordance with TDEC Rule 1200-1, 
"Hazardous Waste Management." An accumulation area will be established to keep hazardous waste 
segregated from radioactive wastes. Hazardous waste will be manifested under the ORNL EPA ID 
number (TNI89009003) with the appropriate certification to the disposal facility. 

3.2.4 QA Program 

Stage 2 activities will be conducted in compliance with the requirements of 10 CFR 830.120, 
"Quality Assurance Requirements," April 5, 1994, with the 10 criteria described in DOE Order 414.1. 
The project QA plan encompasses the ten criteria and the requirements of the NTS WAC. 
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( 4. REMEDIAL DESIGN REPORT 

This RDR presents the design and specifications for implementing the selected remedy (Alternative 6) 
as defined in the SIOU ROD (DOE 1997a). This submittal represents the 90% design as reflected by the 
milestone schedule in Sect. 3. Essentially, this design provides details for removal of sediments and 
subsurface soils to ensure that the sediment is removed to the greatest extent possible. As described in this 
RDR, Impoundments A and B will be excavated to an elevation of 0.03 m (0.1 ft) below the as-built elevation 
of the floor of the impoundment, excluding refusal of bedrock and riprap. This design defines how the 
impoundment sediments will be removed, dewatered, and treated/stabilized into an acceptable form to meet 
the WAC of the NTS facility. It also summarizes the transportation plan for shipment to NTS. 

4.1 PLANS AND SPECIFICATIONS 

Appendix A contains the drawings for this RA. Table 4.1 lists the drawings by title and number. 

Table 4.1. SIOU RA Stage 2 drawing numbers and titles 

Drawing number 
4063305IGOOI 
40633051PlOl 
40633051PlO2 
40633051M201 
40633051M202 
40633051M203 
40633051M204 
40633051M205 
40633051M206 
40633051 C30 1 
40633051 C302 
40633051C303 
40633051 C304 
40633051 C305 
40633951E401 
40633951E402 
40633951E403 to 7 
40633951E409 
40633951E41O 
40633951E411 
40633051E412 
406330511501 
406330511502 
406330511503 to 4 
406330511505 
406330511506 

Cover and Index 
Process Flow Diagram 

Title 

Piping and Instrumentation Diagram 
Piping Plan - Tank Area 
Piping Plan - Process Bldg. 
Equipment Arrangement 
Sections and Details 
Exhaust Duct Plan 
Exhaust Duct Details 
Overall Site Plan 
Foundation Plan 
Foundation and Support Details 
Surface Impoundment Post Remediation Final Site Plan 
Erosion Control and Surface Water Drainage 
One Line Diagram MCC-l 
MCC-l Data Sheet, Elevations, Legend, and General Notes 
Schematics ( 6 Sheets) 
Building Lighting and Power Plans 
Tanks Area Power Plan and Panel Schedule 
Site Grounding Plan 
Electrical Details 
Instrument Block Diagram 
Building and Tank Area Instrument Plan 
PLC-I Wiring Diagram (2 Sheets) 
PLC-l Cabinet Layout 
Instrument Details 

Appendix B contains the data sheets and specifications for the WTF. 
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4.2 RETRIEVAL PLAN 

A remotely operated dredge will be used to retrieve Impoundment A and B sediments and 
subimpoundment soils. The dredge operator will be stationed on the shore, outside the radiological area, 
and will control the dredge via a hand-held remote. To control subimpoundment soil removal, a vertical 
control system (which uses a Bottom Sense™ positioning device designed by the manufacturer for the 
selected dredge) will be used to help ensure that the 0.1-0.2 ft removal criterion is met. The dredge will 
transfer the sediments through a flotation line to the shore, where the main line will then be double
contained to minimize spillage potential on unaffected areas. Section 4.2.1 provides details of the dredge 
and associated equipment to be used on this project. 

Due to the uncertainties associated with the distribution of radionuclides in the impoundments, the 
transfer line will be monitored to help minimize the risk of developing an excessively radioactive batch 
that may require special shipping or may not meet the selected disposal facility's WAC. If sediment 
containing a higher concentration of radionuclides is detected, it can quickly be rerouted back into an 
undredged area of the impoundment for blending with material having lower concentration of 
radioactivity. 

The following sections provide technical details and operational procedures on the above briefing. 

4.2.1 Major Equipment Descriptions and Use 

4.2.1.1 Dredge 

The dredge selected for use during this project is a Liquid Waste Technology (LWT) Pit Hog 
"Runt." This particular dredge is designed with quality components to minimize maintenance associated 
with sensitive operations such as remediation projects. The LWT dredge was successfully used in 
remediation projects at Weldon Springs, Missouri, and Fernald, Ohio. 

The dredge used on this project will be equipped with a flotation platform; an unmanned remote 
control (controls traverse winch, hoist winch for setting the elevation of the pump head, slurry pump flow 
rate, and auger head on/off control); a 4-ft auger cutting head; a 2-in. mesh intake screen for minimizing 
clogging potential of grinder/pump; a 7.5-hp slurry pump capable of passing a 3-in. sphere; an electrical 
system designed specifically for submersible applications; and a floating discharge system (designed to 
float the power cable and full transfer line weight). The auger-like cutting head will be designed to reject 
debris such as stumps or cables that could jam the cutting head. FigBre 4.1 iIlBs!fa!es the dredge's 
dimeHsisHs aHd e!her key fea!mes, while Tallie 4.2 prevides the de!ailed Appendix B provides a figure 
of this system and additional details of basic specifications. ef !his s)'s!em. The dredge and ancillary 
attachments will be operated and maintained in accordance with the manufacturer's instructions. 

The traverse winch will be attached to a cable that spans from east to west for both impoundments. 
The dredge will be moved across a transit, the cable will be relocated to the next transit, and the process 
will be repeated until all sediments are removed, The current I-post used for the bird-wire will be used as 
a cable anchor. A large-looped chain wili'Qe anchored from north to south on the existing I-post with each 
loop available for hooking the dredge cable. This will allow for precise relocation of the dredge along a 
predetermined transit. Figure 4,1 ~ illustrates this method. 
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The dredge will be electronically driven with the power cable being a continuous (nonbroken) length 
from the dredge to the junction box. As recommended and provided by the manufacturer, the power cable 
shall be a Type-W grade. A cetiified electrician will perform all electrical work for connecting power to 
the dredge. The dredge power specifications are as follows: 

• 230/460 V AC 3 Phase, 60 Hz Electric Power 
• Slun), Pump Motor: 20 hp (14.9 kW) Totally Enclosed Fan Cooled (TEFC) 
• Hydraulic System Motor, 7.5 hp (5.6 kW) TEFC 

In addition to the basic dredge as detailed in Appendix B, Fig. 4.1 and Table 4.2, the dredger inlet 
will have a 2-in. mesh screen designed to prevent large rocks or debris from entering and clogging the 
system. Another added modification provided by the manufacturer is installation of a variable flow rate 
control. This will enable the operator to control the flow into the treatment facility or holding tanks. 

The auger is designed for removing compact/dense soils. However, care must be taken to ensure that 
subimpoundment soil removal falls between the 0.1 and 0.2 ft removal criterion. To ensure that excessive 
removal does not occur, the auger head will be equipped with an LWT Bottom Sense™ system. The 
Bottom Sense system will automatically raise the auger head when the bottom is contacted and lower the 
head when it senses that the bottom is not present, following the bottom contour. The Bottom Sense 
system can be manually adjusted to the desirable height to follow along the existing impoundment bottom 
contour. 

Upon completion of the removal of sediments and sUbimpoundment soils fi'om a section of 
Impoundment A, a land survey of the bottom will be made to determine whether the removal criteria have 
been met. If <0.1 ft of subimpoundment soil has been removed, the area will be redredged until proper 
removal has occurred. If>0.2 ft of sub impoundment soil has been removed, the dredging process will be 
modified by raising the Bottom Sense system height to prevent further over-removal. Verification 
details are in Sect. 4.2.4. 

4.2.1.2 Transfet'lines 

Transfer lines (or pipelhose) in the impoundment water will be equipped with flotation devices to 
keep the transfer line at the surface of the impoundment from being dragged along the impoundment 
bottom or cut by the auger head. These flotation transfer lines will be purchased from the dredge 
manufacturer to ensure that the recommended design criteria are met for proper sludge conveyance while 
in the water. The length of the floating pipeline will be such that it allows the dredge to reach the farthest' 
point in the impoundment while suspending the transfer line to the shore. 

A protective structure will be placed around any transfer line that must cross a roadway. The 
structure will be such that traffic may still pass safely along the roadway without harming the transfer 
line. The structure will be constructed with ramps used for smooth transverse to/from the high point of 
this structure. Posting will be placed ahead of the structure warning passing vehicles of the bump in the 
road. 

Because the dredge is electrically driven, a power cord must cross the water. The power cable will be 
a Type-W grade (designed for use in water) and of continuous length such that the only connections are 
from the on-shore power supply port and the dredger main control panel. Electrical systems will be on a 
ground fault circuit intelTUpt. 

Main transfer lines from the impoundment to the WTF will be double-contained by either placing an 
impetmeable lined trench or by threading through polyvinyl chloride (PVC) or similar rigid pipe. Joints in 
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the secondary line will be sealed to minimize leakage onto unaffected areas. Due to the elevation of the ( 
treatment facility and tanks, all leaks will be gravity drained back into the impoundment. If a leak occurs, 
the leaking section will be shut down or bypassed. If a release occurs, the release area will be kept moist 
to prevent the spread of airborne contamination, and the leak will be fixed and cleaned immediately. 
Sandbags with UV inhibitors will be used to weigh down the transfer line. Bare main lines in a trench will 
have plastic wrapping placed around joints to minimize the risk of a leak that could spray onto areas 
outside of the trench. 

4.2.1.3 Sediment/debris grinder 

A Muffin Monster™ 30001-0804-DI-44 grinder will be placed in the transfer line before discharge of 
the waste to the treatment facility. The grinder will shred passing debris to a size suitable for treatment 
operations, eliminating the need for pre-screening and reducing the need for direct human contact. The 
Muffin Monster is a durable, highly reliable grinder capable of handling debris that passes the dredge's 
2-in. mesh intake screen (gravel, leather gloves, cans, etc.). The grinder will be installed/maintained as 
required by the manufacturer's technical manual. Grinder wear will be dependent upon the type and 
amount of passing debris. Although unlikely to be needed due to the short field duration, an extra set of 
grinding blades will be kept on-site if the original set becomes damaged to the point that it wan-ants 
replacement. 

As an extra precaution during dredge operations, the transfer line network will be equipped with a 
pressure relay that will direct flow back into the impoundment ifline pressure exceeds 100 psi (Fig. 4.1;!). 
This precaution will prevent over-pressurization of the system if the grinder becomes clogged or a valve 
is accidentally closed. 

4.2.1.4 Transfer line radiation monitor 

The transfer line dose rate will be continuously monitored using an Eberline RMS-3 Area Monitor 
System equipped with an HP-300 probe and high alarm flashing strobe. The user can Vaty the alann 
setting to a desirable trigger level. No check source is necessary with this unit, and it requires calibration 
only once a year. A dose limit can be determined that would indicate that the concentration of radioactive 
material in the transfer line could create radiation exposure concerns during processing or produce a 
waste fonn that could not be transported using the shielded B-25 boxes. Therefore, early detection of 
higher concentrated radioactivity during the retrieval process will allow enough time for altering the 
retrieval method and practice blending with lower activity material to ensure ALARA is maintained 
during waste treatment and a desirable waste form is developed. 

To help protect the HP-300 probe, it will be placed in a sliced piece of PVC and strapped onto the 
transfer line. Openings will be sealed with caulk, and sandbags will be stacked around and on top of the 
sealed probe to reduce background. The RMS-3 monitor system will be mounted on a wooden frame 
placed beside the probe. This wooden frame will be covered to help keep the unit dry, and the flashing 
alann strobe will be placed on top of the wooden SUppOit in a highly visible area. 

When the RMS-3 alann triggers, a transfer line relay will also trigger to reroute the dredged 
sediments back into Impoundment B (Fig. 4.n). The sediments will be discharged into an area of the 
impoundment that has not been dredged. Once the dose rate ofthe dredged sediments drops to a desirable 
treatment level, the system will be reset and the dredged sediments routed to the treatment facility. 

The RMS-3 and ancillary equipment will be installed, maintained, and operated in accordance with 
the manufacturer's technical manual. 
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4.2.1.5 Crane work 

The dredging apparatus will be moved using a crane. Crane work will be perfonned through a 
subcontractor with required training for properly perfonning on-site crane work. The dredging apparatus 
will require crane movement when it first arrives and when moved to another impoundment. 

4.2.1.6 Large equipment 

Transfer of rock fill to the site will be accomplished by subcontracting taI\dem dump trucks. The 
number of trucks will vary depending upon availability at the time, but may consist of six or more trucks 
used to fill the impoundments with rock. Once the impoundments are filled with rock, the voids are to be 
filled with flowable fill. 

The flowable fill will also be subcontracted through a local vendor. The flowable fill will be 
transported in standard concrete tmcks. 

A dozer will be used to move and place received rock. 

A roller will be used to seal the topsoil surface before placing erosion control blankets. 

4.2.2 Remediation Sequence and Rem()val Methods 

Primarily due to the groundwater flow, it is preferable to clean and dewater the upgradient 
impoundment (A) first. This sequence will reduce groundwater infiltration during cleanup of the 
downgradient impoundment (B). Impoundment A can then be filled and used as additional storage space 
during the RA. 

With respect to source removal effectiveness, it is apparent tha:tresldmdcoutamilllints 
remainiIlg frollJ, t~d~positj?n will not sO Jl1uch lJe~~d,1.1ced lJY• attempting~o_separa.te ~.e~()y~l~ft~e 
sediment an~claylis by the employment of three othe~actJ(lns. This cO,uld. involve theus~ofs!lt 
curtai~s,.if then~ed is .apparent, a~ retrirn~aterdl~chariepomts. SecoD.~;makeju~icioususeo~ 
t~e dredge in~al>~;~~a~.s~lIs to iIljnl~z~}h~eSch)e,f~().II1,.,the pp.~p iIlWofresuspend:qmllteria\ 
(I.e., remove hftsln6 1II,.tO 8 in. planes). Third, the actIOn' of making sev~ral. "V!iCIIU.I,1l.lIIg" passes 
(no ,cutter head,engagenl~ntorno' direct' cutter head contact with. thejmpoundmentbottom, 
whichever works best) aiter removai to depth has beeiJ achieved. 

4.2.3 Biological Considerations 

Vegetation and/or animal material could cause problems with dredging operations. To minimize 
clogging of the pump or intake, a growth inhibitor (Round-up or Rodeo) was applied to vegetation in 
early spring 1999. Periodic treatments will be applied through summer 1999 to help prevent weed growth 
(i.e., cattails). By the time actual dredging operations begin, the previous year's vegetative matter should 
be decayed enough to minimize clogging problems during the dredging operations. 

4.2.4 Verification Survey 

To verify the LWT Bottom Sense™ (detailed in Sect. 4.2,1.!) is working properly, a Tennessee 
licensed surveyor will perfonn a survey early in the removal phase upon dredging approximately one
fourth of Impoundment A's subimpoundment soil. Using a flotation platfonn (boat), radios, and transit 
stationed adjacent to the impoundment, an employee on the boat will locate the survey rod within 5 ft of 
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previous reading taken before remedial actIvlttes. The previous survey locations will be entered ( 
electronically into the survey equipment that will prompt the on-shore operator to direct the location of 
the survey rod. Once a point is properly located, the survey rod will be placed lightly on the bottom (since 
all the sediments are removed at this point) and a reading will be obtained. 

If a survey reading indicates that the required 0.1 ft removal did not occur, the area will be redredged 
until the required removal depth is achieved. Likewise, the dredge Bottom Sense™ may be adjusted to a 
lower position for removing more material to prevent the need for redredging of an area. If excessive 
removal has occurred, however, the dredge Bottom Sense™ will be adjusted to a higher retrieval height to 
prevent any additional over-cuts. 

If adjustment to the Bottom Sense™ is necessary following the first check of the system, 
Impoundment A will be checked again upon dredging approximately one-fourth more of the 
subimpoundment soils. If no adjustment is necessary following the second check, the remaining dredging 
operations will be performed on Impoundment A before the final survey verification. However, if the 
Bottom Sense™ requires a second adjustment, additional checks will depend on the severity of the 
adjustment. 

With the exception of some rough outcrops in a small portion of Impoundment A, both 
impoundments have roughly equivalent texture and' density with respect to subimpoundment soils 
(Murray et al. 1998). Therefore, the Bottom SenseThI height determined for proper Impoundment A 
subimpoundment soil removal should be appropriate for Impoundment B subimpoundment soil removal, 
and removal verification will not be checked again until half of Impoundment B's sub impoundment soil 
has been removed. If removal has occurred outside the desirable range, the Bottom Sense™ will be 
adjusted accordingly to compensate. 

4.3 SLUDGE TREATMENT PLAN 

This treatment plan provides a summary and description of the WTP process control systems as 
provided in the engineering drawings and specifications. Specifically, it describes the process for solids 
transfer and dewatering, followed by blending and solidification, and transferring the solid waste into a 
shielded (as needed) Type 7 A container that will be surveyed and approved before moving to and loading 
on a transport vehicle. 

4.3.1 Major Equipment Descriptions and Use 

The following provides a description of the planned major equipment items for use in treating 
Impoundment A and B sediments, sUbimpoundment soils, and water. 

4.3.1.1 Waste treatment facility enclosure 

As shown in drawing 40633051C302, a frame and fabric tent, about 80 by 30 ft, will enclose the 
process equipment. The enclosure will sh,iter the process equipment and provide a suitable skeleton for 
attachment of ventilation, wiring, and lighting. The floor will be sloped to drain to Impoundment Band 
have a substrate of 12 by 12 in. timber for subflooring. The timber "mats" will be covered with 80 mil 
geomembrane for ease of cieanability to aid in contamination control. The membrane selected will be of a 
type that provides good footing when wet. 
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4.3.1.2 Storage tanks 

Storage for the sludge will be provided at the head end of the treatment train for the following 
reasons: 

• The tanks provide a surge capacity (buffer) between the expected different rates of processing the 
dredge operations and waste treatment activities. 

• It is intended that the dredge will fill two tanks (a day's throughput for the WTF) on the work day 
before processing by the WTF. This is planned so that at the end of the dredge work day a 
homogeneous mix will be ready for the next day's work at the WTF. This homogeneous "batch" will 
be measured using radiological scaling factors. If the slurry is out of the expected range 
(radionuclide concentrations), it can be blended with the contents of another tank or returned to the 
impoundment. 

• Equalization of the slurry provides a more uniform solid product, simplifying the waste certification 
and QA process for shipment to NTS. 

• During final dredging activities, pumped sludge is likely to have less than optimum solids content. If 
so, the sludge must be optimized by either mixing with another tank or pre-processing through the 
inclined plate clarifier (see Sect. 4.3.1.4). This optimization will be performed in order to achieve an 
acceptable slurry condition for introduction to the Fournier Rotary Filter Press (FRFP). The storage 
tanks will therefore be required for efficient slurry management during the final dredging. 

• The tanks may provide storage capacity during periods when the PWTP cannot receive flow from the 
SIOU (e.g., heavy rain events). 

Sludge will be staged in six 18,OOO-gal, continuously stirred, low profile tanks. These tanks will be 
approximately 22 ft in diameter and have a fluid height limit of 7 ft. The tanks will be interconnected with 
pumps and piping so that transfers of a 5% slurry (the average percentage of solids of dredged or 
conditioned product) can be accomplished. Transfers will be available via remote valving to the tanks and 
from the impoundment, to the impoundment and from the tanks, between the tanks, to the tanks and from 
the facility, and to the facility from the tanks. The tanks will be equipped with overflow alarms, overflow 
return to the impoundment, and a level sensor. Tanks will have secondary containment designed such that 
liquid from a catastrophic tank failure will gravity drain to the impoundment via a diked and lined 
waterway. The six-tank cluster will be surrounded by no less than an approximately 6-in. thick sandbag or 
equivalent shielding for radiation control. 

4.3.1.3 Dewatering equipment 

Sludge from the tanks or the incline plate clarifier will be dewatered in the FRFP (Fig. 4.2J). This 
fully enclosed unit has a proven track record for municipal and industrial dewatering applications. The 
enclosed design eliminates splash problems and will be negative pressure ventilated with a HEP A 
filtration system to control the release oKfugitive emissions. As illustrated in Fig. 4.2J, the principle of 
the rotary press is simple. Ideally, approximately 5% solids slurry is fed into a peripheral channel that has 
walls made up of rotating filtering elements that allow the liquid to pass through while retaining the 
solids. The wheel, as it moves the channel against a resisting door, generates a compressive and driving 
force on the sludge to form a cake. The compressive force coupled with a minimum inlet pressure and an 
outlet restrictive action results in a cake with a high level of dryness. Based on system design and results 
from the Engineering Support Studies, it is believed the FRFP will produce a cake containing 
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approximately 55-75% solids. The FRFP will have six channels, will have an inlet sluny flow rate of 
about 150 gal/min, and will produce about 68 ft' /hr of cake. 

At the inlet, the original equipment manufacturer package includes inline polymer mixing columns 
for sluny conditioning preparatory to feed into the filter press channel. It is anticipated that a small 
polymer addition will be required to promote dewatering characteristics of the sluny solids. At the outlet 
during nonnal operation, the filtrate from this process will be retumed to the impoundment. Water 
management toward the completion of the dredging activity will require that the filtrate go to the storage 
tanks to be staged for transfer to the PWTP or pretreated before discharge to the PWTP. 

4.3.1.4 Low solids slurry conditioning equipment 

Toward the end of dredging, the solids content of the sluny is expected to be somewhat below the 
optimum 5% range. The low solids content of retrieved soils and wastewaters during this stage of 
operations will be transferred from the storage tanks to an inclined plate clarifier (commonly referred to 
as a Lamella settling tank) where the suspended sediments will be allowed to settle out. HydroFloTM 
Technologies, Inc. designed and developed the proposed unit. The inclined plate packs ~are made from 
ultra smooth corrugated fiberglass plates angled at 60° and spaced at 0.75 in. using stainless steel support 
rods with molded polypropylene spaces. A sludge collection chamber is located directly beneath the plate 
packs to provide a hindered sludge settling zone and storage capacity for the settled sludge. The sides of 
the chambers are steeply sloped at 60° to ensure proper settling and complete removal of the sludge. The 
unit comes with a standard stainless steel ribbon auger assembly in the settler bottom with converging 
flights for dewatering and efficient sludge evacuation to the FRFP. Provisions are included for inline 
polymer injection and mixing of the influent sluny before discharge into the clarifier proper. 

4.3.1.5 Product blending equipment 

After processing in the FRFP, the dewatered sludge product will exit into an enclosed screw 
conveyor ventilator to the HEPA filter. An inline, approximately 10-hp paddle blender will be used to add 
and mix a predetennined percent by weight Portland cement (approximately 5-25%) to the sludge cake. 
The absorbent will be stored in a silo located outside the WTF and equipped with an auger feed for 
transferring the admixture to the blender. Once the absorbent is blended with the sludge cake, a dry final 
product will be generated that meets the NTS free liquid WAC. After blending, a pre-set weight of 
product will be discharged to the Type 7 A box for packaging. 

4.3.1.6 Product transfer 

Two 6-ton, rubber tire, propane-fueled, skid-steer forklifts with changeable forks and buckets will be 
used to handle materials and containers. One forklift will operate within the radiological area of the 
treatment facility and the other in the nonradiological areas. This equipment will primarily be used for 
handling and transferring packaged product from the WTF to the storage area. Following celiification of 
the containerized waste in the storage area, it will be loaded and shipped to NTS. The forklifts will also be 
used to cany heavy supplies to and from work areas, spread crusher-run (rock) to patch high traffic areas, 
and assist with the treatment facility construction. 

The forklift outside the radiological control zone will place a clean, lined, and shielded container at 
the "empty" transfer table just inside the radiation zone of the WTF. The operator inside the WTF at the 
packaging area will pick up the lined, el11pty containers using the forklift confined within the radiological 
control zone and place the box (with the lid removed and set aside) on the feeder weight table (FWT). The 
product, after blending with Portland cement absorbent in the mixer, will empty into the container located 

4-13 



on the FWT. The FWT and container are under continuous ventilation by means of a laminar flow hood ( 
exhausted tln'ough a HEP A filter. Samples will be taken from the finished product stream as required at 
this time. The final product is evenly distributed into the Type 7 A box until an electronic load cell 
mounted in the table reaches the target weight (container load capacity). Once full, the forklift operator 
will place the lid on the box. At this point, laborers will latch the lid locks. The forklift operator will then 
transfer the filled waste container to the "outbound" table. Here the laborer(s) will wipe down the package 
and verify lid security. 

The filled package will be ready to leave the outbound table after radiological checks and smears 
(checked off-site in low background area) confirm the container has no transferable contamination 
exceeding DOT limits. The forklift outside of the radiological control zone will then transfer the package 
to the staging area (filled Impoundment A pad). 

4.3.1.7 Filtration 

Two large, backwashable, sand media filter columns will be available for polishing water as required 
for transfer to PWTP. These units are approximately 2-ft diameter and about 8-ft tall. These units may be 
used intermittently before final operations, but the main use will be for processing filtrate from the FRFP 
and possibly supernate from the inclined plate clarifier. 

4.3.2 Process Controls 

4.3.2.1 Treatment additives 

The surface impoundment wastes are currently classified as LLW and are not covered by RCRA; ( 
therefore, treatment for characteristically hazardous metals is not required. To meet the WAC ofNTS and 
PWTP, however, additives may be used as follows: 

• Coagulation and flocculation agent will be added to water if necessary to settle any suspended 
particles. 

• Portland cement will be used to absorb any free liquid from the dewatered sludge. Portland cement 
hydrates in the presence of moisture to form a hardened mass. Approximately 120 calories of heat 
per gram of cement is released. Free lime is a by-product of hydration but is contained in the pore 
voids of the hardened mass. Cement is alkaline when in contact with moisture. Cement expands 
about 0.1 vol % during hydration but sln'inks during the hardening stage by approximately the same 
amount. Planned waste form testing should establish a ratio of Portland cement to water for 
satisfactory product quality. 

4.3.2.2 Physical and chemical reactions 

No specific health or safety issues are associated with handling Portland cement or coagulant 
additives described in this section other than ensuring appropriate storage. The Material Safety Data 
Sheets will be readily available on-site for review. 

4.3.2.3 Treatment system mass balance 

Management controls for verification of volume input and output of the treatment facility will be 
maintained. The treatment facility is considered that portion of the operation that accepts the dredged 
material as slurry and processes it through the system until it exits the WTF. The treatment process flow 
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diagram (drawing number 40633051PIOI in Appendix A) illustrates the input/output pathways discussed 
in this section. The table in drawing number 40633051 P I 0 I shows the expected volumes and masses for 
the sludge at key processing stages. The following are the expected treatment facility inputs and methods 
for volume determination: 

• Dredged material: Volume into the facility is determined through volumetric (flowmeter) and 
density measurements made on the line from the dredge to the storage -tanks (inlet to the storage 
tanks from the impoundments). 

• Flocculent additive (when necessary): Volume into treatment systems determined through 
volumetric meter attached to injection line. 

• Intermittent wash waters for cleaning the tanks, FRFP, and other WTF equipment: The volume 
entering the treatment stream will be determined by a volumetric meter attached to injection lines. 

• Effluent from Settling Tank and FRFP: The settling tanks will have level sensors as part of the 
process control system. These sensors will be calibrated to determine tank volumes. With the tank 
volume information, volumes exiting or entering the tanks can be recorded. 

• Dewatered Sediment: Volume is determined by (I) using load cell at the packaging table to collect 
empty and full container weight, (2) calculating treated weight by subtracting fun container weight 
from tare (empty) weight, and (3) dividing treated weight by dewatered material's density to obtain 
dewatered volume. Note that this volume should be representative of the container's volume. 

The mass balance of the system can then be checked by calculation of the data collected in the 
description above. Ideally, the mass balance should be zero, but in practice small discrepancies are 
expected and are negligible. Mass balances will be calculated on a daily basis, and if totals do not fall 
within a permissible range, the system will be inspected and the source of enol' conected. As a double 
check, the treated waste weight can be used with the treated waste average density to calculate a treated 
volume value. The treated waste weight is determined using a weigh table. Comparison of the container 
volume verses the calculated volume should help provide system checks. Also, if a visual check of the 
treated waste material appears moist, the system will be shut down until conections can be made. 

4.3.3 Meeting NTS WAC 

As described in the ROD, the impoundments contain LLW and low concentrations of chemical 
contaminants, but these wastes are not classified as RCRA or TSCA-PCB wastes. Therefore, treatment 
for characteristically hazardous metals is not required. Laboratory analysis of representative samples has' 
determined the concentration of various radionuclides required for NTS WAC reporting. These 
concentrations have been conelated with external gamma radiation measurements of 137CS to produce 
scaling factors. Measurements of external gamma radiation in the holding tank can be used to predict 
radiological compliance of the final waste form with NTS WAC and DOT shipping requirements. If these 
measurements indicate that either NTS or DOT requirements will not likely be met, the contents of the 
suspect tank will be dissharged eask iBIs alllllldredged area sf tHe impSIlBdmeBI Sf mixed with those of a 
lower concentration tank to generate a compliant final waste form. If it is not feasible to mix contents 
with those of another tank, the snspect tank contents will be discharged back into the undredged 
area of the impoundment. 

Once results from a tank indicate that its final waste form will meet the NTS WAC and DOT 
shipping requirements, the tank will be processed through the WTF. To ensure the final product meets the 
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NTS WAC of no free liquids, the dewatered product will be blended with an absorbent such as Portland ( 
cement. Although operational testing will confhm such, a 5-25% mix of absorbants is calculated to 
provide in excess the amount necessary for absorption of any liquids potentially released during transport. 

The final product will be packaged in accordance with the NTS WAC. For this project, Type 7 A 
containers will be used. Before adding the final waste product to the container, workers will prepare it by 
installing 3 in. of gypsum board in the top and on the sides and inserting a plastic liner designed 
specifically for the container. Shielding requirements were determined using Micro Shield model and 
ALARA criteria for exposure. TranspOliation and disposal will be performed as detailed in the following 
section. 

4.3.4 Transportation and Disposal 

Waste will be disposed of at NTS under DOE ORR contract. A licensed, insured radioactive material 
transporter will transport wastes to NTS. LLW will be packaged to meet Chap. IV of DOE 0435.1-1 and 
DOT requirements as defined under 49 CFR 173.411-173.413 (for Type 7A packages). The sediment will 
be classified as "LSA-II" material per 49 CFR 173.403. Since the waste containers are expected to have 
an external radiation dose on contact of >50 mremlhr but <200 mremlhr, the containers will require a 
"Radioactive Yellow-III" DOT label. Two such labels will be required on opposite ends of each container 
in accordance with 49 CFR 172.403(f). A "Radioactive" placard will be required on each side and at each 
end of the transport vehicle in accordance with 49 CFR 172.516. The waste certification official will 
ensure that the packages meet Tennessee DOT requirements and that the final waste product meets NTS 
WAC before releasing waste for transport. 

In the unlikely event that hazardous waste other than radiologically contaminated waste is generated, 
a RCRA treatment, storage, and disposal (TSD) facility that meets the requirements of 40 CFR 264 will 
be selected based on compliance with the state. Wastes that are not hazardous (municipal solid waste, 
garbage, and debris) will be contracted with a local sanitation company and transported to the Y -12 Plant 
Landfill or possibly the Chestnut Ridge Landfill. The RCT will screen solid waste to ensure that the solid 
waste dumpster is acceptable for disposal and that the wastes meet the landfill 's WAC. 

4.3.5 ALARA in Process Design 

It has been well recognized (DOE 1997a) that processing of sludges and sediments from 
Impoundments A and B could present radiological hazards to personnel performing the processing 
operations. Risks come from external gamma radiation exposures and from potential inhalation of 
material that might become airborne. Hence, design of the, waste treatment operations included 
engineering controls to keep all potential radiation exposures ALARA. 'Details of the ALARA program 
are given in the RSP. 

Radiation doses to workers and the environment have been reduced by the following ALARA 
features incorporated into the facility design: 

• large diameter, low profile sludge storage tanks instead of smaller diameter, tall tanks reduce external 
gamma radiation doses to workers and the environment; 

• 0.5 to I ft shielding wall completely surrounding sludge storage tanks; height of the wall is equal to 
or higher than the maximum height of sludge in tanks further reduce external gamma radiation doses; 
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( • remotely operated in lieu of manually operated control valves on sludge tanks reduce gamma 
radiation doses to workers; 

• sensitive radiation detector in dredge piping to divert and blend sludges containing abnormally high 
concentrations of radionuclides avoiding gamma radiation exposure to workers; 

• covering and containing the FRFP discharge, sludge transfer augers, sludge·cement mixer, and B·25 
box filling operations prevent inhalation of radio nuclides that could potentially become airborne from 
these processes (air flows from the processing area into the containment system); 

• HEPA filtration of exhaust from the containment system avoids potential releases of airborne 
radionuclides to the environment; 

• design of B·25 box filling area allows containment of potential airborne releases while also allowing 
remote replacement of shielded lid on boxes; 

• gypsum or concrete board shielding in B·25 boxes of treated sludge reduce gamma radiation doses to 
workers during handling, lifting, radiation surveying, and transportation operations; and 

• layout and .shielding of transportation staging and storage area reduce gamma radiation doses to the 
environment. 

Radiation doses to workers and the environment will be further reduced by ALARA measures (e.g., 
training and source avoidance) during waste treatment operations. 

4.4 WATER MANAGEMENT PLAN 

The water associated with the SIOV remediation project consists of the following streams: 
impoundment water, potable water, processed wastewater, and storm water. The following provides 
descriptions of each and details how the impoundment, potable, decontamination, sanitary waste, and 
storm waters are to be handled during the SIOV remediation activities. 

4.4.1 Impoundment Water Management 

Impoundment waters consist of any waters that are or have been in contact with the existing waters 
within the impoundments. The impoundment waters are necessary for shielding the radioactive sediments 
and for dredge operations. To minimize the need for adding new water from the ORNL potable water 
supply to the impoundments, the effluent waters from the SIOV WTF will be recycled to the 
impoundment rather than to the PWTP. This process will minimize the volume of water discharged to the 
PWTP. 

As previously discussed, Impoundment A will be dredged during mobilization and filled early in the 
RA to be used as an additional staging area. During dredging of Impoundment A into Impoundment B, 
the water level will be maintained by pumping water from Impoundment B back into Impoundment A. 
When backfilling of/mpoundment A begins, displaced water will be pumped to Impoundment B. Water 
levels in Impoundment B may become a concern during this period if the natural water level in 
Impoundment B is too high (i.e., due to heavy rainfall). In this case the water will be sent to the PWTP 
instead. Water will be tested before discharge to PWTP to determine whether pretreatment is necessalY in 
order to meet the PWTP WAC. A portable filtration unit will be used (if necessary) before transfer to 
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PWTP. This auxiliary method may become necessary if the WTF is not on-line at the time of filling ( 
activities for Impoundment A. 

Near completion and from time to time on prior occasions in order to manage impoundment water 
level, water meeting the PWTP WAC will be pumped to PWTP from the WTF. Meters will be used to 
monitor the flow rate discharge into the PWTP. A 24-hr advance notice and the estimated quantity to be 
discharged will be given before pumping into the PWTP system. Sampling or monitoring will be 
performed on each batch of discharge water or 50,000 gal, whichever comes first. Discharge into the 
PWTP will be accomplished by transferring the waters via a flexible pipeline into the designated junction 
box north of Impoundment B. At no time will the flow rate be allowed to exceed 100 gaVmin or the 
approved rate as determined by the PWTP. The discharge start/end time and flow rate during this activity 
will be logged so that total discharge volumes can be determined and proper sampling frequency can be 
maintained. 

4.4.2 Potable Water Supply SetuplUse 

The ORNL potable water supply will be used to clean equipment, showers, and drinking water and 
(if necessary) to raise the water level of the impoundments. Backflow preventers will be strategically 
placed to minimize risk of system backflow into any clean lines. At a minimum, backflow preventers will 
be placed at the two main connectors leading into the SIOU work area, at the inlet to the SIOU WTF, and 
at any hose hookup locations. 

4.4.3 Decontamination Water Management 

Equipment will be decontaminated using clean water from the ORNL potable water supply (see ( 
Sect. 4.5.3). Equipment will be cleaned using one or more of the following: pressure spray cleaning with 
clean water, spray cleaning with water and cleaning solution, brushes to remove attached dirt, and 
disposable cleaning towels with water andlor cleaning solutions. If run-off from spray cleaning should 
occur, the decontamination waters will be drained into an undredged area of the impoundment. Once the 
impoundments have been fully dredged, care will be taken to minimize generation of decontamination 
fluids. The decontamination fluids will be pumped to the WTF tank farm and sampled to ensure that the 
decontamination water meets the PWTP WAC. If necessary, the water will be pretreated before discharge 
to the PWTP. In other words, this decontamination water will be treated in the same manner as surplus 
impoundment water. Hand cleaning with cleaning solutions and disposable towels will be used when 
feasible to minimize generation of decontamination water. 

4.4.4 Sanitary Wastewater Management 

Sanitary wastewater will be generated from personal hygiene activities (showers and hand washing) 
in the on-site changehouse. These wastewaters 'can be considered free of contamination based on all 
employees having been surveyed as clean before exiting a contamination area/zone. Sanitary wastewater 
will be transferred into a holding tank, which will be emptied regularly by a septic tank cleaning 
subcontractor. At no time will sanitary wastewater be allowed to discharge into the SIOU or 
corresponding treatment system. 

4.4.5 Storm Water Management 

Storm water will be managed such that clean run-on is diverted around disturbed or potentially 
contaminated areas, while potentially contaminated run-off is diverted back into the impoundments. Any 
drainage pathway with potential for accepting eroded materials from the clean work areas will be 
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equipped with straw bale check dams andlor silt fences to minimize off-site sedimentation resulting from 
such. See Sect. 4.5.2 of this plan for further details on erosion control and soil stabilization methods. 

4.5 CONSTRUCTION AND SITE RESTORATION PLAN 

The following provides highlights on methods to be implemented during the RA for maintaining 
existing and added critical SIOU engineering/institutional controls for protecting the worker and 
environment. Final plans for restoring the SIOV site are also included in this section. 

4.5.1 Maintaining Engineering/Institution Controls and Berm Integrity 

Work will be performed in a manner that will not degrade the integrity of the SIOV berms. At no 
time will work be performed on or immediately adjacent to a berm that could induce a release of surface 
water or cause seepage of sediments. Motorized transport equipment will be prevented from coming in 
contact with the berms. Berms will be inspected daily for leaks. If a leak does develop during field work, 
historic engineering control methods (i.e., spreading Bentonite along the influent side of the berm) will be 
applied to retard leakage. 

Appropriate institutional controls for residual contamination will remain in place unless and 
until superceded as appropriate by the Bechtel Valley ROD. Additional engineering/institutional 
controls to be maintained and implemented during this project include the following: 

• installing a construction site boundary fence (before mobilization); 

• maintaining animal intrusion lines and barriers (not to be removed until impoundment 
sediment retrieval is ready to begin); 

• maintaining roadway integrity (i.e., filling in any potholes that may develop and keeping 
cleared for use); 

• installing all required postings; 

• protecting utilities, wells, and other structures not slated for removal (i.e., flagging structures 
andlor placing construction fence around item to be protected); 

• protecting features and land resources as defined in the ECP (i.e., protecting trees not to be 
removed and stopping work in an area if historic resources are unveiled); 

• installing and maintaining erosion/sediment control structures (see Sect. 4.5.2 for more 
details); and 

• plugging abandoned underground piping encountered during sediment removal (i.e., 
removing piping to existing grade and plugging with flowable fill). 

4.5.2 Erosion Control and Soil Stabilization Methods 

The SIOV field work will be conducted on a site that is <5 acres, which excludes this action from 
development of a formal Storm Water Control Plan under TDEC Rule 1200-04-10-.05. However, the 
spirit of the regulations is considered ARAR, and engineering controls will be deployed during 
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remediation activities to control and minimize sediments from entering White Oak Creek. At a minimum, ( 
the following will be installed: straw check dams in adjacent drainage pathways (especially upgradient to 
culvert/drain inlets), straw bale dams around the on-site SIOV storm drains, and a silt fence barrier along 
the southern boundary of the SIOV site. Drawing number 40633051C305 illustrates the SIOV storm 
water drainage and proposed locations for these engineering control structures. 

As illustrated in drawing number 40633051 C305, a majority of the surface run-on from areas outside of 
the contamination zone is currently diverted around the contaminated areas. Segregation of storm water 
run-on and run-off is a key BMP to minimize off-site sediment (and in this case, contaminant) transport 
from disturbed areas. During field activities, all waters that do not contact potentially contaminated soil 
will continue to follow current drainage pathways as depicted in drawing number 40633051 C305. Any 
potentially contaminated storm waters will be diverted into the impoundments for processing during 
Phase IV treatment operations. 

Inspections and surveillance are key BMPs emphasized on this remedial action, because regular 
checks of environmental control systems will help ensure that the systems are in proper working order 
and in top condition for protecting the environment. At a minimum, all control structures will be checked 
following precipitation events, and a weekly Erosion/Sediment Control Checklist will be used to ensure 
that control structures are properly installed and operational for the next rain event. Appendix C contains 
a copy of the Erosion/Sediment Control Checklist. 

When sediment accumulates to the point that cleanout of the erosion control structures becomes 
necessary, any structure requiring cleaning within a controlled (contaminated) area will be disposed of as 
directed by the Site Manager (most likely bagged and disposed of with the process wastes). At a 
minimum, the SIOV straw bale dams and silt fences will require cleaning when accumulated sediments ( 
fill half of the available storage volume. If dry, the potentially contaminated sediments will be thoroughly 
dampened to ensure that no particulates become airborne during the cleaning process. In nonradiological 
areas, the sediment will be surveyed before removal to ensure that cross-contamination did not occur. If 
suitable, removed "clean" sediments may be used as fill in developed low points, or they will be 
stockpiled and used as appropriate during the SIOV filling operations. 

Vpon completion of the dredging activities and approval to proceed with filling activities, the 
impoundment will be filled with rock and flowable fill then capped with topsoil and seeded in accordance 
with Sect. 4.5.4. The topsoil will be protected from erosion through application of an erosion control 
blanket. Specifications/details for final grading, seeding, fertilizing, and matting operations are provided 
in Sect. 4.5.4.2. 

Noncompliances with any of the control systems detected during inspections will be corrected 
immediately. Notification will be made of the corrective action and measures that are to be taken to 
prevent reoccurrence of the incident. 

4.5.3 Contamination Control and Final Cleanup Decontamination Activities 

4.5.3.1 Contamination control and final cleanup decontamination activities 

During operations, a covered decon pad will be established with a plastic floor and, if required, 
sidewalls. The pad will be located so as to drain any cleanup water back into Impoundment B. This area 
will be used during operations to clean any small items (pumps, hoses, tools, etc.). Water spray from a 
garden sprayer, commercial cleaner, and wipes will be the main methods of cleanup. 
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After closure of Impoundment B, free drainage to the impoundment will no longer be available. 
Plans for dealing with small item cleanup and the demolition of the treatment facility take the following 
approach. The drainage system of the WTF will be blocked and replaced at the blockage with a small 
peristaltic pump which will convey any draining water into a drum. Most WTF cleanup will be performed 
as close to this pickup point as possible. 

In order to reduce the amount of liquid waste produced, most decontamination of the WTF proper 
will be done with commercial cleaner (e.g., Formula 409) and paper wipes. The expended wipes will be 
disposed of as contaminated waste. Equipment that will clean up for free release using this method will be 
removed from the WTF enclosure and taken off-site. 

Any equipment that will not meet free release criteria will be moved to the radiological boundary 
and wrapped in clean "shrink wrap" for transportation to a disposal facility or used elsewhere in other 
contaminated work. Small items that frustrate cleaning efforts will be placed in B-25- boxes for shipment 
to NTS. The enclosure itself will be salvaged (free release) if possible. Otherwise, it will be carefully 
dismembered and placed in B-25 boxes for disposal. The six tank structure and shield wall will be 
dismantled and disposed of as sanitary waste if releasable. Portions that do not clean up will be size 
reduced and placed in B-25 boxes for contaminated disposal._ 

4.5.3.2 Sanitary and contaminated demolition volumes 

. Every effort will be made to minimize sanitary and contaminated waste volumes, but the demolition 
generated waste will be substantial. One activity that will occur before demolition is a query to other 
remediation activities that might be able to use some of the equipment or material of the site and provide 
value to the government. Volumes resulting from demobilization/cleanup in beneficial reuse material, 
sanitary waste, and contaminated waste generated are estimated as follows: 

• 
• 
• 

Beneficial reuse 
Sanitary waste 
Contaminated waste 

4.5.4 Backfilling Impoundments 

100 yd' 
40 yd' 
200 yd' 

4.5.4.1 Rock fill, flowable fill application, and dewatering 

Although dependent upon weather conditions at the time, groundwater infiltration is expected to be a 
problem during fill placement. A French drain (perforated drainage pipe) may be installed at a low point 
in the impoundment before placement of rock fill to assist with impoundment dewatering while placing 
flowable fill. To minimize airborne potential, rock will be placed in the impoundment before complete 
dewatering. Once rock fill is in place, flowable fill will be applied to the design depth. Because the 
flowable fill will be denser than the impoundment water, the water will be pushed from the area. If the 
impoundment cannot be pumped dlY before placement of the flowable fill, the flowable fill will be placed 
so that it directs the impoundment waters toward the French drain for retrieval (i.e., application offill will 
begin at the farthest, highest elevation areas and work toward the French drain). The standpipe will be 
checked to ensure that the flowable fill has sealed this void. 

Walking over large rock fills is considered a trip hazard, and care wilI" be taken to minimize this 
hazard. To eliminate the risk of falls and serious injury to personnel struggling with an outlet hose over an 
exaggerated rough terrain (rock surface), the flowable fill may be applied by driving a concrete truck over 
the rock surface. Since the rock fill is clean, vehicles will not be contaminated. 
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The impoundment water level will be monitored during filling operations and maintained within the ( 
normal operating range. Waters will be pumped from the stand pipe and managed in accordance with the 
water management plan (see Sect. 4.4). 

Once both impoundments are dewatered and filled, the treatment facility may be removed. The area 
will be covered with topsoil, seed, and matting as specified in the following section. 

4.5.4.2 Topsoil/seeding/matting 

Topsoil will be applied to Impoundments A and B and to the staging area (former Impoundments C 
and D area) as detailed in site restoration drawing number 40633051C04. Topsoil will be, at a minimum, 
12 in. deep, and the area will be covered with the following seed mix: 

• Kentucky 31 Fescue-70% 
• English Rye-20% 
• White Clover-I 0% 

The seed mix will be spread evenly at a rate of SIbIl 000 ft' area. Fertilizer will meet the Tennessee 
DOT Specification, Subsection 918.15 (i.e., guarantee of analysis conforming to a 5-15-15 formula) and 
be applied at a rate of not less than 20 IbllOOO ft'. Limestone (no less than 85% calcium carbonate 
combined with magnesium carbonate) will be applied at a rate of at least 75 IbllOOO ft'. The area will be 
raked and rolled before applying an erosion control blanket. An erosion control blanket meeting or 
exceeding the Tennessee DOT Subsection 918.28 will be used in this project. The area will be watered 
with a fine spray immediately following application of erosion control blankets and maintained until final 
acceptance. ( 

( 
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5. GOALS ATTAINMENT 

As detailed in the SIOU ROD (DOE 1997a), Alternative 6 was selected as the final action for source 
removal of the operable unit. The goal of the SIOU Stage 2 RA is to remove/treat contamination sources 
(i.e., the sediment and surface water) from Impoundments A and B, treat these wastes to meet the WAC 
for a proposed disposal facility, containerize the treated wastes, transpOlt the containerized waste to the 
proposed disposal facility, and backfill the impoundments to restore the site in accordance with the ROD 
requirements. However, the Bethel Valley watershed ROD will determine the final land use designation 
for the entire watershed, including this site, and define additional actions for surrounding residual 
contamination as needed to ensure protectiveness for that land use. 

Section 3 defines the plans developed for properly implementing Alternative 6 of the ROD. 
Section 4 specifies the design and remediation activities that will meet .these goals. Section 4.2.4 also 
defines the method used to verify that removal of the contaminated media is adequate. Specifically, the 
bottoms of Impoundments A and B will be surveyed and compared to the pre-removal elevations of the 
top of the clay liner to ensure that 0.03 m (0.1 ft) of subimpoundment soil has been removed. This 
physical survey will be sufficient to verifY that the remediation goal for these two impoundments has been 
met. In addition, a walkover radiation survey will be conducted and archival soil samples will be collected 
for support of the Bethel Valley watershed decision-making process. EPA and TDEC will be provided the 
opportunity to observe Or participate in survey and sampling activities. 
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6. ARAR CROSSWALK 

The following provides a crosswalk for implementing the ARARs identified in the SIOV ROD. This 
section lists each applicable ARAR, the regulations that drive the requirements, and the drawings or 
specifications that contractually implement the ARAR. Additionally, the ROD determination [i.e., either 
applicable or "to be considered" (TBC)] for each ARAR andlor citation has been noted in the crosswalks 
below. 

Table 6.1 lists the pertinent ARARs required for proper Stage 2 implementation for completing the 
SIOV ROD requirements. Table 6.2 lists the ARARs identified in the ROD that are no longer pertinent to 
this project. This section also provides a justification why the ARAR is no longer pertinent. 

Table 6.1. ARARs pertinent to Stage 2 actions 

Actions Impacting Historic or Archaeological Resources (ROD Determination-Applicable): Action(s) that 
will affect such resources must adhere to the DOE/ORO Programmatic Agreement (May 6, 1994). When alteration 
or destmction of the resource is unavoidable, steps must be taken to minimize or mitigate the impacts and to 
preserve data and records of the resource. 

Citation: National Historic Preservation Act of 1966 (NHPA) [16 United States Code (USC) 470a-w]; Executive 
Order 11593; 36 CFR 800; and DOE/ORO Programmatic Agreement (May 6, 1994) (TBC). 

Addressed in: DOE issued a mitigation package (Moore 1995) to the Tennessee State Historic Preservation Office 
providing historical documentation of the SIOU site pursuant to Sect. 110(b) of the NHPA, 16 USC 470h-2(b). DOE 
and the Telmessee State Historic Preservation Office executed a Memorandum of Agreement, April 20, 1995 (Klima 
1995), agreeing that DOE can proceed with remediation ofSIOU. The April 25, 1995, cover letter from the advisory 
council on historic preservation (Klima 1995) verifies that DOE has fulfilled its responsibilities under Sect. 106 of 
the NHPA and the council's regulations. 

Point-Source Discharge of Radionuclides into the Ambient Air from a DOE Facility (ROD Determination
Applicable): Exposures to members of the public from all radiation sources released into the atmosphere shall not 
cause an effective dose equivalent (EDE) to be >10 mrem (0.1 mSv)/year. 

Citation: 40 CFR 61.92 and TDEC Rule 1200-3-11-.08. 

Addressed in: RA WPIRDR Sect. 3:2.2.1. 

Point-Source Discharge of Radionuclides into the Ambient Air from a DOE Facility (ROD Determinatlon
Applicable): Radiological emission measurements must be performed at all release points with a potential to 
discharge radionuclides into the air in quantities that could cause an EDE in excess of 1% of the standard 
(0.1 mremiyear) as measured at the facility boundary. All radionuclides that could contribute> 1 0% of the standard 
(1 mremiyear) for the release point shall be measured. 

Citation: 40 CFR 61.93 and TDEC Rule 1200-3-11-.08. 

Addressed in: RA WPIRDR Sect. 3.2.2.1. 
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Table 6.1 (continued) 

Release of Radionuclides into the Environment (ROD Determination-TBC): DOE will carry out all DOE 
activities to ensure that radiation doses to individuals are ALARA. 

Citation: DOE Order 5400.5(1.4) and 10 CFR 834 (proposed). 

Addressed in: RA WPIRDR Sect. 4. ALARA considerations have been incorporated into many aspects of the 
process design (e.g., double containment of slurry transfer lines, shielding of the storage tanks and waste containers, 
enclosure of sludge transfer equipment). In addition, operating procedures will incorporate ALARA principles. 

Release of Radionuclides into the Environment (ROD Determination-TBC): Exposures to members of the 
public from all radiation sources shall not cause an EDE to be > 100 mrem (l mSv)/year. 

Citation: DOE Order 5400.5(II.la) and 10 CFR 834 (proposed). 

Addressed in: RAWPIRDR Sects. 4 and 3.2.2.1. Implementation of ALARA principles, keeping exposed sludge 
moist, provision of a HEPA filter on the building exhaust, and air monitoring will help ensure that exposures are 
maintained well below allowable limits. 

Control of Storm Water Discharges Associated with Construction Activities at Industrial Sites that result in a 
disturbance of >5 acres (ROD Determination-Relevant and Appropriate for site with < 2 ha (5 acres) 
Affected): Implement good site planning and BMP to control storm water discharges, including: 

• 
• 
• 
• 
• 
• 

documentation of BMP in a storm water control plan or equivalent, 
minimal clearing for grading, 
removal of vegetation cover only within 20 days of construction, 
weekly erosion control inspections and maintenance, 
control measures to detain nm-off, and 
discharges that do not cause erosion. 

Citation: 40 CFR 122 and TDEC Rule 1200-4-10-.05. 

Addressed in: RA WPIRDR Sects. 4.5.2, 3.2.2.2, and 4.4. 

Nonpoint-Source Air Emissions (ROD Determination-Applicable): Take reasonable precautions to prevent 
particulate matter from becoming airborne; no visible emissions are permitted beyond property boundary lines for 
more than 5 minlhr or 20 min/day. Potential nonpoint-sources of fugitive emissions are included in the plantwide 
fugitive emissions plan. 

Citation: TDEC Rule 1200-3-8-.01. 

Addressed in: RAWP/RDR Sect. 3.2.2.1. 
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( Table 6.1 (continued) 

Generators of LLW (ROD Determination-TBC): LLW generators must characterize and segregate LLW from 
uncontaminated waste and otherwise minimize the amount of LLW generated. Subsequent management of LLW 
must be in accordance with DOE Order 5820.2A. 

Citation: DOE Order 5820.2A(III.3). 

Addressed in: RA WPIRDR Sect. 3.2.3. 

Transportation of Hazardous and Radioactive Materials Above Exempt Quantities (ROD Determination
Applicable): The waste must meet packaging, labeling, marking, placarding, and pretransport requirements in 
accordance with DOT regulations. 

Citation: 49 CFR 171, 172, 173, 174, 177, .178, and 179 and DOE Order 460.1 (TBC). 

Addressed in: RA WPIRDR Sect. 4.3.4. 

Packaging of Radioactive Matcrials Above Exempt Quantities for Public Transport (ROD Determination
Applicable): Waste must meet packaging requirements based on the maximum activity of radioactive material in a 
package. 

Citation: 49 CFR 173.431, 173.433, 173.435, and 173.411. 

Addressed in: RA WPIRDR Sect. 4.3.4. 

Waste Shipped from One Field Organization to Another for Disposal (ROD Determination-TBC): 
Generators must certify before shipment that the waste meets the WAC of the receiving facility. 

Citation: DOE Order 5820.2A(1Il). 

Addressed in: RA WPIRDR Sects. 4.3.3 and 4.3.4. 

Shipments of LLW (ROD Determination-TBC): LLW must be disposed of ·on·site; if off-site disposal is 
required because of lack of capacity, disposal must be to a DOE facility. Off-site disposal of LLW to a commercial 
facility requires an exemption from the on-site disposal requirements of DOE Order 5820.2A; requests for 
exemption must be approved by DOE-ORO. Must meet DOE Order and implementing procedural requirements for 
off-site shipments. 

Citation: DOE Order 5820.2A. 

Addressed in: RA WPIRDR Sects. 4.3.3 and 4.3.4. 
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Table 6.2. ARARs no longer pertinent to this project 

Waste Generated During Activities Potentially Contaminated with RCRA-Characteristie Waste (ROD 
Determination-Applicable to Secondary Wastes from Remediation of Impoundments C and D if Further 
Sampling Indicates Wastes Are RCRA-Characteristic): A person who generates solid waste must detennine 
whether that waste is hazardous using various methods, including application of knowledge of hazardous 
characteristics of the waste based on information about the materiais or processes used. All RCRA-restricted waste 
generated during remedial activities must be treated to meet LDRs before land disposal. 

Citation: 40 CFR 262.11, TDEC Rule 1200-I-II-.03(1)(b), 40 CFR 268.40, and TDEC Rule 1200-1-1I-.10(3)(a). 

Applicability: No longer pertinent. Results of the Radiological and Chemical Chamcterization of SUlface 
Impoundments 3539 and 3540 at ORNL, Oak Ridge. Tennessee (Rose et al. 1998) verifies that wastes from 
Impoundments C and D are not RCRA-characteristic. 

Wastes that are Determined to be RCRA-Characteristic (ROD Determination-Applicable to Remediation of 
Impoundments C and D If Further Sampling Indicates Wastes Are RCRA-Characteristic): Must treat to meet 
LDRs for those RCRA-characteristic wastes. 

Citation: 40 CFR 268. 

Applicability: No longer pertinent. Rose et al. 1998 verifies that wastes from Impoundments C and D are not 
RCRA-characteristic. 

( 

Hazardous Wastes (Soils) for Which the Technology Specified in 40 CFR 268 Is Inappropriate (ROD ( 
Determination-Applicable to Remediation ofImpoundments C and D If Further Sampling Indicates Wastes 
Are RCRA-Characteristic): Where a treahnent technology specified in 40 CFR 268 is not appropriate to the waste, 
the generator may apply for a treatability variance to comply with LDRs. 

Citation: 40 CFR 268.44. 

Applicability: No longer pertinent. Rose et al. 1998 verifies that wastes from Impoundments C and D are not 
RCRA-characteristic. 

Disposal of PCB-Contalninated Soil and Sediment to Meet the Disposal Requirements of 40 CFR 761.60(a)(4) 
(ROD Determination-Applicable to Remediation of Impoundments C and D If Further Sampling Indicates 
Wastes Contain PCBs Above 50 Parts per Million (ppm): The regional administrator may approve an alternate 
disposal method that can achieve a level of performance equivalent to incineration or high-efficiency boilers. 

Citation: 40 CFR 761.60(e). 

Applicability: No longer pertinent. Rose et al. 1998 verifies that wastes from Impoundments C and D do not 
contain PCBs at concentrations >50 ppm. 
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( Table 6.2 (continued) 

Storage or Treatment of· RCRA-Characteristic Waste in a Tank (ROD Determination-Applicable to 
Treatment of Impoundments C and D Wastes If Further Sampling Indicates Wastes Are RCRA
Characteristic): Ensure that existing and new tanks have sufficient structural strength and are compatible with the 
waste to prevent collapse or mpture. Ensure that waste is compatible with the tank material unless the tank is 
protected by a liner or by other means. Provide tanks with secondary containment and controls to prevent overfilling 
and maintain sufficient freeboard in open tanks to prevent overtopping by wave action or precipitation. Inspect the 
following: overfilling control, control equipment, monitoring data, waste level (for uncovered tanks), tank condition, 
aboveground portions of tanks (to assess their stmctural integrity), and the area surrounding the tank (to identify 
signs of leakage). Repair any corrosion, crack, or leak. At closure, remove an hazardous waste and hazardous waste 
residues from tanks, discharge control equipment, and discharge confinement structures. 

Citation: 40 CFR 264.191-192; TDEC Rule 1200-1-11-.06(lO)(b)-(h); 40 CFR 264.193, 194, and 196; and 40 CFR 
264. 197(a). 

Applicability: No longer pertinent. Rose et al. 1998 verifies that wastes from Impoundments C and D are not 
RCRA-characteristic. 

Closure of Surface Impoundments (ROD Determination-Relevant and Appropriate to Closure of 
Impoundments C and D If Further Sampling Indicates Wastes Are RCRA-Characteristic): Remove or 
decontaminate all waste residues, contaminated containment system components (liners, etc.), contaminated 
subsoils, and stl11ctures and manage them as hazardous wastes. 

Citation: 40 CFR 264.228(a)(2)(I) and TDEC Rule 1200-1-11-.06(11). 

Applicability: No longer pertinent. Rose et al. 1998 verifies that wastes from Impoundments C and D are not 
RCRA-characteristic. 

Transportation of Hazardous Waste in Containers of 416 L (110 gal) or Less (ROD Determination
Applicable to Transport of Impoundments C and D Wastes If Further Sampling Indicates Wastes Are 
RCRA-Characteristic): Waste must be marked with hazardous waste marking, generator's name and address, and 
manifest docket number. 

Citation: 40 CFR 262.32(b) and TDEC Rule 1200-1-11-.03(4). 

Applicability: No longer pertinent. Rose et al. 1998 verifies that wastes from Impoundments C and D are not 
RCRA-characteristic. 

Transportation of Hazardous Waste for Off-Site Treatment, Storage, or Disposal (ROD Determination
Applicable to Transport of Impoundments C and D Wastes If Further Sampling Indicates Wastes Are 
RCRA-Characteristic): Shipment must be manifested according to 40 CFR 262 and 263. 

Citation: 40 CFR 262 Subpart B, 40 CFR 263 Subpart B, TDEC Rule 1200-1-11-.Q3, and TDEC Rule 1200-1-11-
.04. 

Applicability: No longer pertinent. Rose et aJ. 1998 verifies that wastes from Impoundments C and D are not 
RCRA-characteristic. 
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GLOSSARY 

sediment-the in situ sediments slated for removal from the Surface Impoundments Operable Unit 

sludge-material created once the sediments enter the collection (dredge and ancillary pipelines) and 
treatment facility (holding tanks and process equipment) 

sludge cake-the dewatered sludge following processing in the Fournier Rotary Filter Press 

final product-sludge cake mixed with absorbent or other materials necessary to generate a waste that 
meets the Nevada Test Site waste acceptance criteria 
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Specifications for LWT Pit Hog "Runt" Model RCLPEF 

SPECIFICATIONS 
for 

LWTPltHog"RUNT" 
Model RCLPEF 

Electric Radio Remote Control Lagoon Pumper 

i,,~ 
~ 

Physical, 

Maximum working depth, feet 8' (2,44 m) 
Flotation -- Two Foam Filled Cylindrical Pontoons 
(23" (584 nun) Di •. x 16'-0" (4,88 m)O.A.L x 12 gauge (2,7 mm) steel plate) 

Operational Draft 
Lengtb, Ovetall 
Transport Width 
Height 

13" (330 mm) 
19'-7' (5,97 m) 

7'-0" (2,13 m) 
5'-4114" (1,63 m) Weight 3,265 Lbs. (1481 kg) 

Power: 

230/460 V AC, 3 Phase, 60 Hz Electric Power 

Slurry Pump Motor - 20 HP (14.9 kw) TEFC 
Hydraulic System Motor-7-1/2 HP (5.6 kw)TEFC 

Slurry Pump: 

Centrifugal, Enclosed Impeller Pump 
Basic Construction - Cast Iron 
Pump Speed - 1750 RPM 
Suction & Discharge Diameters -4-Inches (102 nun) 
Impeller Diameter, inches - 9.5 (241 nun) 
Sphere size, Inches (max) 3 (76 nun) 

Auger Head, 

Auger with Shroud - Welded Steel Construction 

Control: 

Radio Remote Control for Speed and Direction 
Hand Held Control Panel - 2,000' (610 m) 
MInimum Operating Range 

Typical Head-capacities: 
900 GPM@55 ft. (56.8I1sec@ 16.8 m) Head (Sp. o. 1.0) 
600 GPM @72 fl. (37.8I1sec@21.9m)Head (Sp. G. 1.0) 
300 GPM@ 84 ft. (18.9I1sec@25.6m)Head (Sp. Gr. 1.0) 

Speed 50RPM 
Helix - 10" (254 mm) Dia. x 9" (229 nun) pitch - 318" (10 nun) thick Flighting 
Length, Overall- 4'-0" (1,22 m) 

Torque 3,0001n.-Lhs (339 x 10' dyne-em» 
Cutter Knives 10 

Propulsion: 

Treble Sheave Hydraulic Winch wi 5116" (8 mm) Diameter Wire Rope 
Hydraulic Motor with Planetary Gear Reducer Drive - Traverse Speed Variable from 0 to 30 FPM (0 to 9.1 mimi •. ) 

Hydraulics: 

Three Circuits - Auger·Cutter, Traverse Winch and Hoist Winch 
Flow Controls - 3-Position, 4-Way Directional Control Valves wi Electronic Flow Control for Winch Speed 
Hydraulic Pump Output @1,750 RPM - 10 GPM (6.3 llsec) 
Hydraulic Relief Pressure - 1,500 PSI (102 Bar) 

Coating System: 

All surfaces contacting the liquid In the pond shall be saud blasted and given two coats of coal tar epoxYcoaUng with a fihn 
thickness of 12 mils (0.3 nun) minimum. All other surfaces shall be primed and coated with two coats of coal tar epoxY. 
Electric motors, hydraulic ccmponents etc. are installed as received witb ccatings applied by the original equipment 
manufacturer. 

Liquid Waste T«hnology is aD innovative leader in 1he design and manufacture of sludge handling equipment 
Including Auger Dredges, Lagoon Pumpers, Submersible Cbopper Pumps, Prop Agitators and Subsurf •• e Land 
disposal Systems. Call 1-800-243-1406, 715-247-5464, ... mall at Info@lwtpithog.comorrormore infonnanon, on tbe 
internet at www.lwtpilhog.comorwritetoLWT.In ••• PO Bo<250, Somerset, WI 54025. 

Reference herein to any specific commercial product, pnxess, orsenice by trade name, trademark. rnanufadurer. Ofothemise, does not necessarilycoostilute or imply il!l 
endorsement, recommenrotion. or favoring b)' the United States Government or any agency lherrof. 
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APPENDIX C 

SIOU BERi\1 INSPECTION AND 
SEEP CONTINGENCY PROCEDURES FOR IMPOUNDMENT B 

Inspection 

The berm will be inspected daily and twice per day during transfer of sediment from 
Impoundment A to B. dredging adjacent to the berm. and if the water level exceeds the elevation of the 
concrete plugs. All inspections will be documented on the Berm Inspection Form (Fig. C.I). 

Response Actions 

If a seep is visually detected on the White Oak Creek side of the berm. the regulatory agencies will 
be informed of the seep, and the following actions can be taken as deemed appropriate to mitigate seeps 
from the SIOU berm. All response actions taken will be documented on the Berm Seep Response Form 
(Fig. C.2). 

A. Damp Areas 

For a damp area with no visible flowing liquid, the following response actions can be taken. 

1. perform a radiological survey of the damp area, 
2. begin lowering the impoundment level, 
3. apply bentonite on the interior of the berm at the water's edge, and 
4. document response actions taken on the Berm Seep Response Form. 

Explanation of Damp Area Response Actions 

I. A radiological survey will be performed fIrst by a Health Physicist (HP) to determine dose rate prior 
to other personnel approaching the area. 

2. After the HP is notified to perform the radiological survey. notifIcation will be made to start 
lowering the water level in Impoundment B. As in the past, the water will be pumped to the PWTP. 
This action attempts to lower the water level below the seep location. Past actions have shown that 
lowering the water level below the elevation of the abandoned discharge pipes normally stops the 

3. Because past seeps have been associated willi migl'ador. of water imo the ablu\lj()lI~d c1isr.harge pipes. 
bentonite will be placed around the existing location of the piping in an attempt to plug any new 
pathway into the abandoned piping. 

B. Flowing Liq uid 

For a seep with visible liquid flowing into White Oak Creek. the following actions will be taken 
concurrently to mitigate !be release. 

I. perform a radiological survey of the seep; 
2. collect a sample of liquid. if needed; 
3. begin lowering the impoundment level; 
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• If a seep is noted, refer to the Berm S~ep Procedure for response options and document actions taken on the Berm Seep Response Fonn. 
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4. collect and return the liquid to Impoundment B; 
5. apply bentonite on the interior of the berm; 
6. perform berm restoration, if needed; and 
7. document response actions taken on the Berm Seep Response Form. 

Explanation of Flowing Liquid Response Actions 

I. As with the damp area, a radiological survey will be performed first by an HP to determine dose rate 
prior to other personnel approaching the area. 

2. Samples of the liquid discharging to White Oak Creek and the impoundment can be obtained and 
analyzed if d~termined to be necessary. 

3. Notification will be made to start lowering the water level in the impoundment. As in the past, the 
water will be pumped to the PWTP. This action attempts to lower the water level below the seep 
location. Past actions have shown that lowering the water level below the elevation of the abandoned 
discharge pipes normally stops the seep. 

4. Past observations of flowing liquid from the seeps into White Oak Creek have been at a low enough 
flow to allow collection. Depending upon the exact location, the flowing liquid will be collected 
directly in a container or isolated and returned to either the impoundment or the PWTP. 

5. Because the past seeps have been associated with migration of water into the abandoned discharge 
pipes, bentonite will be placed around the existing location of the piping in an attempt to plug any 
new pathway into the abandoned piping. 

6. The final and most aggressive action will be taken if all the above do not stop the seep. It is 
anticipated that this action will be taken only in the event of a seep that affects the structural integrity 
of the berm. This activity is expected to entail one or a combination of the actions listed below. The 
selection of one or more of these actions will include input from the regulatory agencies. These may 
include the following: (I) installation of a bentonite blanket along the berm on the inside of the 
impoundment, (2) injection of grout in and/or around the abandoned discharge piping, or (3) 
initiation of some other engineered action to stop the discharge of liquid and to ensure the integrity 
of the berm. 
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