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ABSTRACT

The Interim Record of Decision for Remedial Action for the Groundwater Operable Unit
specifies in situ chemical. oxidation treatment of trichloroethylene (TCE) in groundwater at the
chemical plant area. This in-place treatment process is expected to reduce trichloroethylene
(TCE) concentrations to the maximum contaminant level (MCL) of 5 pg/l. The remaining
contaminants of concern (nitrate, nitroaromatic compounds, and uranium) will bé addressed in a
final Record of Decision that will be issued at a later date.

This plan is intended to provide the transition from the environmental documentation
phase to final design and implementation of the interim remedial action. This plan describes the
criteria, design activities, and construction activities for the in situ chemical oxidation process.
An overall project schedule and a summary of costs are included for the major components of
this action.
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1. INTRODUCTION

The Groundwater Operable Unit (GWOU) is the second of two operable units established
for the chemical plant area of the Weldon Spring site. The Chemical Plant Operable Unit, which
was the first operable unit, addressed the treatment of sludges, excavation of soil, and placement -
of these materials and the quarry bulk wastes, treated sludge, contaminated soils, buildings,
drums, process equipment, and debris in the on-site engineered disposal cell. The GWOU
addresses contaminated groundwater and springs in the chemical plant area. '

The Interim Record of Decision provides for the remediation of trichloroethylene (TCE)-
contaminated groundwater at the chemical plant. The contaminants determined to bé of concern
(nitrate, nitroaromatic compounds, and uranium) will be addressed, in a final Record of Decision
(ROD) that will be issued at a later date. This approach allows for TCE to be remediated in the
near-term while further studies are planned and conducted to determine the effectiveness and
practicability of remediating the remaining groundwater contaminants.

1.1. Purpose and Scope

This plan is intended to fulfill requirements for both the remedial design and the remedial
action work plans for implementation of the Interim Record of Decision for Remedial Action for
the Groundwater Operable Unit at the Weldon Spring Site (Ref. 1). The U.S. Environmental
Protection Agency (EPA) and the U.S. Department of Energy (DOE) signed the Interim Record
of Decision on September 29, 2000. The State of Missouri concurred with the proposal to
implement this interim remedial action.

This Work Plan is the primary document used in defining the design and implementation
of the selected interim remedial action for the GWOU. This plan has been prepared in -
accordance with the Federal Facilities Agreement between the DOE and the EPA (Ref. 2) and

the Comprehensive. Environmental Response, Compensat:on and Liability Act of 1986
(CERCLA).

This Work Plan provides the following:
‘e The 'design strategy for the selected interim remedy.
o The impllemehtation approach for this activity.

e The major deliverables that will define the design and construction activities of the
- selected remedy.

e The overall schedule under which the remedial design and remedial action activities
will be conducted. :

DOE/OR/21548-882, Rev. 0 1
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e General cost estimates for this activity.
"1.2. Background

The Interim Record of Decision presents the selected interim remedial action for the "
.GWOU. The action was selected following the requirements of CERCLA. The selected action
specifies in-place treatment of TCE in groundwater at the chemical plant area.” Information
_presented in the Remedial Investigation/Feasibility Study Work Plan (Ref. 3), the Remedial
Investigation (Ref. 4), the Baseline Risk Assessment (Ref. 5), the Feasibility Study (Ref. 6), the
Supplemental Feasibility Study (Ref. 7), and the Proposed Plan (Ref. 8) prepared for the
operable unit was used to develop the selected action.

The objective of the F easibility Study and Supplemental Feasibility Study was to identify
technologies and develop an alternative that could reduce or remove the groundwater
contaminants at the chemical plant to the extent practicable. Seven of the nine preliminary
alternatives were retained for detailed analysis in the Feasibility Study (Ref 6). Since the
Interim Record of Decision addresses only TCE: contamination, only the sxx remedial actions
apphcable to remedlanon of TCE were retained for evaluation.

1.3. Document Organization .
_The remaining sections of this document are:

Section2  DESIGN CRITERIA —discusses the design criteria for the development
- of the selected interim remedxal action.

Section 3 ENGINEERING DESIGN ACTIVITIES — discusses the design phases
 for development of the selected interim remedial action.

Section 4 CONSTRUCTION ACTIVITIES - provides a summary and construction
specifications for the activities which will be undertaken to implement
- the selected remedy.

Section § PROJECT SCHEDULE - provides an overall schedule for design and
implementation of the different activities discussed in this plan.

Section6 SUMMARY OF PROJECT COSTS - summarizes the costs for design
' and construction of the selected remedy.

Section7 QUALITY ASSURANCE PROGRAM PLAN - provides a brief abstract'
of the pro;ect quality assurance program plan

DOE/OR/21548-882, Rev. 0 . 2
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Sectlon 8 CONTINGENCY PLAN - provides a brief abstract of the project
emergency preparedness plan.

Section9 POST-ROD DOCUMENTS - provides a summary of the primary and
- secondary documents that will be prepared for the remedial de31gn and
remedial action phases of the GWOU. :

Section 10 - 'REFERENCES - provides a summary of the reference documents used
: for preparation of this plan.

DOE/OR/21548-882, Rev. 0 , -3
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2. DESIGN CRITERIA

The selected interim remedy provides for active remediation of the trichloroethylene
(TCE)-contaminated groundwater via in situ chemical oxidation as described in Alternative 9 of .
the Feasibility Study (Ref. 6). The in situ process will be performed as the remedial action to
reduce the levels of TCE in groundwater to the maximum contaminant level (MCL) of S pg/l.
This interim remedial action will comply with the Interim Record of Decision (ROD) for
Remedial Action for the Groundwater Operation Unit (Ref. 1).

2.1. Siting Criteria

The in situ chemical oxidation process will be applied in the area of TCE impact at the
chemical plant, primarily Zones | and 2 at the chemical plant site (Figure 2-1). The treatment
will be applied in the shallow aquifer, which is comprised of weathered Burlington-Keokuk
Limestone. Analytlcal data indicate that the TCE impact is limited to this portion of the shallow
aquifer.

2.2. Delivery System |

The delivery system (i.e., wells, probes, injection points) will be located in the weathered
portion of the Burlington-Keokuk Limestone. Efforts will be made to limit drilling into- the
unweathered portions of this unit to prevent downward migration of contaminants. The delivery
system. will be constructed to facilitate introduction of oxidant into the saturated thicknessof the
weathered unit. The system will be optimally located to intersect the permeable portion of the
shallow aquifer to provide rapid delivery of oxidant into the aquifer system. Injection points will
be placed at sufficient intervals to maximize the efficiency of oxidant delivery throughout the -
TCE-impacted groundwater. Materials-used for the construction of the delivery system will be
compatible with the oxidant used.

2.3. System Operation

The oxidant concentration and dose will be sufficient to reach the target performance
goal of 5 ppb. The actual dose and rate of oxidant delivery will be determined from bench-scale
and pilot-scale testing. - The concentration of oxidant and the rate of deliveéry will be set high
enough to deliver sufficient oxidant to satisfy both the target contaminant (TCE) demand and
natural oxidant demand of the aquifer to ensure degradation of TCE. Testing and operation of the
system will not cause excessive migration of TCE beyond the boundaries of known
contamination or cause conditions within the aquifer that may result in migration or formation of
other contaminants of concern. Operation of the system will not result in excessive residual
reagents or otherwise adversely affect the water chemistry of the aqulfer in a way that would
make conventional water treatment more difficult. ,

- DOE/OR/21548-882, Rev. 0 ' 4 4
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Modifications to the ox1dant concentration and delivery rate may be made after fieldwork
has begun if it is determmed that the system is not performing optimally. Modifications that
_involve a substantial increase in oxidant concentration and/or delivery rate will be carefully
evaluated prior to implementation to ensure that the oxidant will not migrate beyond the
treatment area. '

2.4. Performance Monitoring

The oxidant delivery system will be closely monitored to ensure adequate operation. The
treatment area will be monitored to ensure that the system does not produce off-gasses or
hazardous conditions that would endanger the health and safety of workers or the environment.
System maintenance will be performed to ensure efficient operation.

2.5, Verification Monitoring

Sampling and analysis of the groundwater will be performed to monitor the remedial -

- effectiveness of the treatment system. Effectiveness will be based on TCE levels in those
monitoring wells exhibiting detectable concentrations of TCE (Figure 2-1). These wells have -
been used to delineate the extent of the contaminant in groundwater. Samples will be collected

- before and after injections.

DOE/OR/21548-882, Rev. 0 , 6
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3. ENGINEERING DESIGN ACTIVITIES :

The engineering approach for the in situ chemical oxidation- of trichloroethylene (TCE) in
groundwater is to provide performance-based specifications to a specialty subcontractor for the
design and implementation of a treatment strategy at the chemical plant. The conceptual design’
and final design submitted by the specialty subcontractor will be referred to as the Preliminary
and Final Design Submittals, respectively.

3.1. Preliminary Design Submittal

A conceptual design will be submitted as part of the subcontractor bid package for Work
Package 568 — In Situ Chemical Oxidation of TCE in Groundwater. This design will be prepared
based on the results of the bench-scale testing and site-specific information provided to each
subcontractor. The design will consist of the pilot-scale testing approach and a conceptual full-
scale design. ‘

The pilot-scale test design should provide specific information on the proposed pilot-
scale testing, including testing objectives, injection method, and injection point configuration.
Installation of the injection point will be specified. A discussion of the general layout of the
oxidant delivery system, oxidant mixing methods, amounts, application rates, and testing
duration will be included. Performance monitoring for the pilot-scale system will be defined.

The conceptual approach for full-scale implementation will be discussed with respect to
the proposed pilot-scale testing. It should include a general approach for implementation of a
_ full-scale system, such as injection locations, oxidant delivery system, and monitoring system. -

3.2. Final Design Submittal

The final design submittal will be prepared after performance of the pilot-scale testing.
- The specialty subcontractor will modify the conceptual design previously submitted based on the
results of the pilot-scale test. The final design will discuss the results of the pxlot-scale testing
and present the modifications required for full-scale operation of the system.

. The final design will describe the injection system, including number, location,
configuration, and installation method for the injection points. The layout of the oxidant delivery
system, including method of application, mixing, and storage will be specified. Application rates
and duration of treatment to attain the performance milestones will be defined. A schedule for
1mplementat10n of the full-scale treatment will also be mcluded

Details of the performance monitoring program, including sample analyses, monitoring
locations, data interpretation, and trigger for system optimization will be included in the final
design. The monitoring program will focus on ensuring adequate operation of the system.

DOE/OR/21548-882, Rev. 0 , 7
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3.3. Groundwater Ménitoring Program

Sampling and analysis of the groundwater will be performed by the Contractor to monitor
the effectiveness of the in situ chemical oxidation treatment during and after subcontract
performance period. The specifics of this sampling will be provided in a subsequent sampling
plan. This section provides a summary of the major components that will be evaluated to verify
the performance of the interim remedial action. '

" Verification of the remediation of TCE in groundwater will be based on samples
collected from the wells used to identify the area of groundwater impact (Figure 2-1). TCE data
from these wells will be evaluated to determine if the MCL of 5 pg/1 has been statistically
attained in the area of impact. The methodology presented in Methods for Evaluating the
Attainment of Cleanup Standards — Volume 2: Groundwater (Ref. 12) was used as a guideline in
the development of the evaluation method for the data. The groundwater will be judged to attain

- the MCL if the TCE concentrations in all the wells are statistically less than 5 ug/l. The
attainment objective for this remedial action is that the 90" percentile of the data collected during
the 3-month post-cleanup evaluation period is below the MCL of 5 ng/1 for TCE..

Samples from surrounding monitoring wells and springs may also be sampled to ensure
that TCE and/or treatment products are not migrating undetected beyond the boundaries of the
TCE impact or off-site through preferential pathways. Ancillary parameters will be selected to
monitor potential impact to the aquifer due to the treatment process. The selection of these
parameters will be made after the selection of a subcontractor and will be dependent on the
treatment process used.

DOE/OR/21548-882, Rev. 0 8
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4. CONS}TRUCTIONAACTIVITIES

At the Weldon Spring Site Remedial Action Project (WSSRAP), construction tasks are
summarized and implemented as work packages. Work packages contain all the specifications,
~ construction drawings, and quality control guidance for the implementation of each project. A

safe work plan, bonding, insurance, substance abuse program, subcontractor quality
. assurance/quality control program, work sequencing forecast, and schedule are required as initial
. submittals to the Project Management Contractor (PMC) before the subcontractor is given notice
. to proceed with the work.

Activities associated with the performance of the in sxtu chemical oxidation of
trichloroethylene (TCE) in groundwater are: '

Bench-Scale Testing.

Pilot Scale-Testing

Full-Scale System Installation
Full-Scale Operation
Performance Monitoring -

The bench scale portion of this work will be performed by several specialty
subcontractors in order to evaluate the different oxidation methods available. The tasks will be
detailed in a statement of work. Samples will be supplied to several specialty subcontractors for
analysis at the facilities of their choice. Bench scale testing will not require on-site activities.
After completing the bénch-scale testing, each subcontractor will present a summary of the
results from the testing and a discussion of the applicability of their suggested method of in situ
chemical oxidation at the Weldon Spring site.

Work Package 568 will be prepared as performance-based specifications that define the .
requirements the specialty subcontractor must incorporate into the design and operation for pilot- |
scale testing and full-scale implementation for the remedial system. Only those subcontractors
demonstrating that their suggested method is applicable to the Weldon Spring site will be eligible
to bid on the pilot-scale/full-scale portion of the project. The following is an initial list of
specifications for Work Package 568, In Situ Chemical Oxidation of TCE in Groundwater:

01010 Summary of Work
01025 Measurement and Payment
01300 Submittals
. 01400 Quality Assurance and Quality Control
01420 Hold and Witness Points
01500 - Temporary Utilities
01503 Equipment Decontamination
01600 Material Storage and Handling

'DOE/OR/21548-882, Rev. 0 9
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02050 In Situ Chemical Oxidation
02733 Well Installation

DOE/OR/21548-882, Rev. 0 , 10
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5. PROJECT SCHEDULE

The schedule (Figure 5-1) associated with the design, procurement, construction, and
operation of the bench-scale and pilot scale activities are provided in this section: The schedule
for the full-scale implementation will be provided in the final design submitted.

DOE/OR/21548-882, Rev. 0 - 11
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1 WP-550A Bench Scale - Engineering 27NOVOOA | 16JAND1A
{WP-550A Bench Scale - Procurement 23JANO1A | 14MARO1A
WP-550A Bench Scale - Testing 27MARO1A | 10MAYO01A

rverrTres.

#1WP-550 Pilot / Full Sca_le - Engineering

010CT98A

03MAY01A

WP-550 Pitot / Full Scale - Procurement

0SMAYO01A

19JULO1A

S8

WP568 Pilot Scale - Engineering 04SEPO1 24SEPO1
WP-568 P}|ot Scale - Procurehent 020CTO01 28DECO01
| WP-568 Pilot Scale - Const}uption ' T éBDECO'1 27FEB02 e
1 WP-568 Pilot Scale - Treétment 28FEB02 08APRO2
WP-568 Pilot Scale - Data Evaluation 10MARO02 07J.UNO2

Data Date

025EPO1

Run Date 04SEPO1 15:24

© Primavera Systems, Inc.

IN SITU CHEMICAL OXIDATION OF TCE IN GROUNDWATER

PROJECT SCHEDULE

FIGURES -1
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6. SUMMARY OF PROJECT COSTS

Costs associated with the design, construction, and performance of the bench-scale and
pilot-scale projects.are provided in the following sections. Costs are provided for the following
. components: :

Development of specifications
Testing and design
Installation

Operation

Table 6-1 summarizes the costs associated with design and construction for in situ chemical
oxidation system. The costs associated with the construction and implementation of the
full-scale project will be provided with the final design submittal.

Table 6-1 Summary of Costs for In Situ Chemical Oxidation

PROJECT - TASK COST

Bench Scale Testing for In Situ Chemical Oxidation of Design - : $17,000
TCE Testing $60,000
In Situ Chemical Oxidation of TCE in Groundwater Specifications $60,000
’ Pilot Scale.Design $10,200
Pilot-Scale Construction $1,208,000

Pilot Scale Testing $390,000
Full Scale Design $27,100.

Full Scale Construction TBD

Full Scale. Operation 8D

" DOE/OR/21548-882, Rev. 0 13
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7+ QUALITY ASSURANCE PROGRAM

. The Project Management Contractor (PMC), as obligated by Department of Energy
(DOE) Order 414.1A, Quality Assurance, has developed the Project Management Contractor
 Quality Assurance Program (QAP) (Ref. 9). This plan describes not only the overall quality

assurance program implemented at the Weldon Spring Site Remedial Action Project
(WSSRAP), but also includes requirements for personnel training, quality improvement, '
documents and records, work processes, design, procurement, inspection and acceptance testing,
and a routine assessment program.

7.1. Purpose

The PMC develops, implements, and maintains a written QAP. The QAP describes the
organizational structure, functional responsibilities, levels of authority, and interfaces for those
managing, achieving, and assessing adequacies of work. The QAP describes the management
system, including planning, scheduling, and cost control considerations. .o

The QAP satisfies the requirements of:

‘Morrison Knudsen Corporation Management
Jacobs Engineering Group, Inc. Management -
‘DOE Order 414.1A, Quality Assurance

10 CFR 830.120, Quality Assurance

American Society of Mechanical Engineers (ASME) NQA-1, U.S. Environmental Protection
Agency (EPA) documents, and the American National Standards Institute/American Society for
Quality (ANSI/ASQ) - E4 were also used as guidance documents, with the applicable sections
being incorporated as appropriate.

7.2. Description |

The PMC QAP reflects the mission, policies, and objectives for the WSSRAP. The
program is a broad-based program that applies to every aspect and employee of the WSSRAP.

The QAP identifies mechanisms necessary for planning, implementation, and assessment
of quality-affecting activities. These mechanisms are applied using a graded approach, which
“takes into account that not all itéms, processes, or services have the same impact on the quahty,
safety, or reliability of an activity. Mechanisms outlined in the QAP are:

e Personnel indoctrination and tralmng
e Quality improvement
e Documents and records

DOE/OR/21548-882, Rev. 0 5, 14
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Work processes
Design
Procurement ,
Inspection and acceptance testing
Management assessment

- Independent assessment

7.3. Implementation

The PMC Project Quality Manager and his designees conduct independent assessments
of the performance of the project in relation to the requirements of the QAP and departmental
standard operating procedures and instructions. These assessments are performed in accordance
with the QAP.

The QAP, together with implementing procedures and instructions, form an integrated
management system that ensures compliance with specified standards, personnel safety, and
protection of the environment. The significant features of the QAP are:

e Quality verification and overview of activities that demonstrate the completeness and
appropriateness of achieved quality.

e Assurance that activities are performed to specified requirements.
e Assurance that structures, systems, and components will perform as intended.
Quality is achieved by ensuring that managers at all levels are responsible and

accountable for achieving and improving upon quality. All PMC personnel are responsible for
the quality of work at the WSSRAP.

The quality assurance/quality control (QA/QC) requirements. for specific tasks performed .

under the scope of this work plan will be addressed in future documents. The QA/QC
requirements for construction activities will be presented in the technical specifications for the
appropriate work packages. The QA/QC requirements for sampling and characterization
activities will be addressed in the appropriate sampling or monitoring plans.
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8. CONTINGENCY PLAN

8.1. Purpose

The Project Management Contractor (PMC) has prepared the Emergency Plan (Ref. 10),
which establishes the planning, preparedness, and response concepts for operational emergencies
and other emergencies at the Weldon Spring Site Remedial Action Project (WSSRAP). The
emergency management response measures established by the Emergency Plan are intended to
afford protection for the health and safety of on-site personnel and the public, limit damage to
facilities and equipment, minimize impact to on-site operations, and limit adverse impacts on the
environment. The plan is implemented whenever an emergency situation is declared or
conditions exist that constitute, or could result in, an operational emergency at the WSSRAP.
Appropriate parts of the plan may be implemented by a responsible authority for emergencies
that do not reach the severity of an Operation Emergency, but require a structured response
pursuant to environmental or health and safety regulations or sound management practices. The
plan also outlines the interfaces and coordination with off-site private orgamzatlons and Federal,
State, and local government agencies with roles in emergency response '

8 2. Description

The Emergency Plan is designed to address planning for all categories of emergencies
arising at or as a result of, operations conducted by the WSSRAP that could affect people,
property, or the environment. .The scope and extent of the planning is commensurate with the
hazards present at the WSSRAP

The Emergency Plan addresses specific categories of events and defines basm response
actions to be followed for each type of incident. Topics discussed are:

WSSRAP emergency response organization.
Off-site response interfaces.

Emergency event classification.
Notification and communication.

Hazard assessment process.

Protective actions.

Medical support.

Reentry and recovery.

Public Information. .

Emergency facilities and equipment.
Training.

Drills and éxercises.

Emergency -management program administration.
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This plan implements the requirements of 40 CFR 264 and 10 CSR 25-7.264 for a RCRA
Contingency Plan. This plan also incorporates the requirements of 40 CFR 112 for a Spill -
Prevention Control and Countermeasures Plan, and 29 CFR 1910.120 and 29 CFR 1926.65 for
an Emergency Response Plan: Outside agency hazardous material incident notification guidance
is contained in the WSSRAP Reportable Release Notification Guide (Ref. 11).

8.3. Implementation

It is the policy of the U.S. Department of Energy (DOE) and WSSRAP management to
conduct operations in a responsible manner so as to be protective of human health and the
environment. The primary focus of site management is the prevention of accidents, emergency
situations, and other incidents, which could adversely affect on-site personnel, the public,
property, or the environment. These objectives are attained through implementation of effective -
planning and preparedness for emergencies during the initial stages of site activities. Also,
~ protective actions and training maintain an awareness of potential emergencies and the
appropriate responses required for prevention or mitigation of problems that could occur.

Specific provisions for responding to emergencies that are unique to individual tasks
within the remedial action activities are incorporated into job-specific health and safety plans,
safe work plans, and/or task specific safety assessments. For each activity, the health and safety
plan is the primary working document that governs initial-safety, health, and emergency response
requirements. - The health and safety plan also provides subcontractors with the process for
identifying potential emergency conditions and notifying the appropriate WSSRAP contact.
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9. POST-ROD DOCUMENTATION

, This section outlines the primary and secondary documents that will be prepared to.
support design and implementation of the selected interim remedy for the Groundwater Operable
Unit (GWOU). Primary documents are those that are major, discrete portions of the remedial
design and remedial action activities. Secondary documents are typically feeder documents to
primary documents. A secondary document may be finalized in the primary document that it
supports or it may be issued as a stand-alone document. The schedule for the documents being
prepared in support of the design and construction for this operable unit will be included and
updated in the quarterly reports prepared in accordance with the Federal Facilities Agreement
(Ref. 2).

9.1. Primary Documents -
9.1.1. Final Design Submittals

The final design submittal for this work will be the final design provided by the specialty
subcontractor performing the treatment of trichloroethylene (TCE). The final design will be
prepared after performing the pilot-scale testing. This submittal will also include the project
schedule and associated costs for implementing the full-scale project.

9.1.2. Contingency Plan

The Weldon Spring Site’s Emergency Preparedness Plan (Ref. 10) will be used to fulfill
the requirement for the preparation of a contingency plan for the work being performed for the
GWOU. o : -

9.1.3. Remedial Action Report

.- The remedial action report documents the completion of an operable unit. The report
indicates that the operable unit has met the objectives of the /nterim Record of Decision (Ref. 1)
and provides summary information for subsequent inclusion in the preliminary and final closeout

reports.

9.2. Secondary Documents
9.32.1. Preliminary Design Submittals

The preliminary design submittal for this work will be the conceptual design provided by
the specialty subcontractor performing the treatment of TCE. The conceptual design will be

prepared after bench-scale testing. This design will define the pilot-scale testing and a general
design for full-scale implementation
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9.2.2. Construction Progress Reports

The quarterly reports for the Federal Facilities Agreement will fulfill the requxrements for
the Construction Progress Report for this operable unit. Copies of daily, weekly, and monthly
reports submitted by the subcontractor, as well as quality control inspections, are maintained at
the site.. These documents can be made available upon request to the regulators for inspection.
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