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EXECUTIVE SUMMARY

This Project Management Plan (PMP) defines the plans, organization, responsibilities, and systems for
managing the Paducah Site Groundwater Strategy Project (GWSP) at the U.S. Department of Energy
Paducah Site, which includes the former Paducah Gaseous Diffusion Plant. The activities included in this
PMP will be performed consistent with the Environmental Monitoring Plan (EMP) and the EMP Quiality
Assurance Project Plan, which typically are updated annually. The GWSP also interfaces with a number of
projects currently ongoing at the Paducah Site, including the Water Policy Evaluation, Pump-and-Treat
Operations for the Northeast Plume Containment System and the Northwest Plume Groundwater System,
and the Groundwater Modeling Working Group.

The focus of this PMP is activities planned for near-term implementation (i.e., approximately the next
18 months) based on the overlapping scopes and overall sequence of work. Other activities may be added
to this PMP, or a separate PMP may be developed as planning for other activities is initiated.

This PMP is a living, field-level plan documenting agreements, roles and responsibilities, and management

processes used in the execution of the GWSP. This PMP may be updated, as appropriate, to facilitate
management of the project (e.g., scope refinement or revision, changes to roles and responsibilities, etc.).

Xi
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1. INTRODUCTION

Four Rivers Nuclear Partnership, LLC, (FRNP) is the prime contractor to the U.S. Department of Energy
(DOE) to achieve the current site goals for deactivation and remediation (D&R) of the Paducah Gaseous
Diffusion Plant (PGDP) facilities at the Paducah Site and prepare the facilities for surveillance and
maintenance. The extent and nature of support provided by FRNP to DOE at the Paducah Site, as well as
the terms and conditions under which FRNP provides support, are defined in the D&R Project Contract
DE-EM0004895.

This Project Management Plan (PMP) defines the plans, organization, responsibilities, and systems for
managing the Paducah Site Groundwater Strategy Project (GWSP) at the Paducah Site. The PMP is a living,
field-level plan documenting agreements, roles and responsibilities, and management processes used in the
execution of the project. This PMP will be updated, as appropriate, to facilitate management of the project
(e.g., scope refinement or revision, changes to roles and responsibilities, etc.).

This PMP is organized as follows.

Section 2 includes the project objectives.

Section 3 describes prior actions.

Section 4 describes the project scope and end points for each activity.
Section 5 includes the project organization and communications.
Section 6 discusses quality assurance (QA).

Section 7 covers health and safety.

Section 8 includes a project schedule.

Section 9 details the project risks.

Section 10 includes references.

The activities included in this PMP will be performed consistent with the Environmental Monitoring Plan
(EMP) and the EMP Quality Assurance Project Plan (QAPP), which typically are updated annually. FRNP
procedures, manufacturer’s recommendations, other appropriate guidance, and sound engineering
principles, as applicable and relevant to the scope of work, also will be followed.

The GWSP also interfaces with a number of projects currently ongoing at the Paducah Site, including the
Water Policy Evaluation, Pump-and-Treat Operations for the Northeast Plume Containment System
(NEPCS) and the Northwest Plume Groundwater System (NWPGS), and the Groundwater Modeling
Working Group (MWG).

2. PROJECT OBJECTIVES

The Sitewide Groundwater Strategy Project is being performed proactively and programmatically by DOE
to provide more information to refine the conceptual site model (CSM) in preparation for the final remedy
for the Groundwater Operable Unit (GWOQOU) Dissolved-Phase Plumes, to provide additional data to support
changing the status of the Environmental Indicators (EIs) to “Yes,” and to address recommended
maintenance and updates from the groundwater MWG meetings.

U.S. Environmental Protection Agency (EPA) and Kentucky Els are used to measure performance and to
communicate progress made in protecting human health and the environment, and sites are designated as



Insufficient Data, Under Control, or Not Under Control. The Els for the Paducah Site are summarized in
Table 1. A key goal of the GWSP is to determine what information is needed or what additional information
is to be collected to change the status of the first two Els for the Paducah Site to a “Yes.” The other two
other Els, Construction Complete and Sitewide Ready for Anticipated Use, currently are not applicable for
the Paducah Site.

Table 1. Paducah Site Els

El EPA Status? Kentucky Status®
Human Exposure Under Control Insufficient Data Yes
Groundwater Migration Under Control No No¢
Construction Complete No No
Sitewide Ready for Anticipated Use No No

@ PGDP Els [from EPA Site Profile—Paducah Gaseous Diffusion Plant (USDOE), Paducah, KY,
https://cumulis.epa.gov/supercpad/SiteProfiles/index.cfm?fuseaction=second.Healthenv&id=0404794].

® November 2009 Kentucky Division of Waste Management EI Update—2008

¢ Based on Kentucky’s determination that the migration of trichloroethene (TCE)-contaminated groundwater on the west side
of the Northeast (NE) Plume is not stabilized (Kentucky’s EI Determination 2008).

Other project goals include the following:

e Prevent exposure to groundwater, prevent or minimize plume migration, and prevent/minimize further
migration from sources;

o Resolve data needs in various portions of the dissolved-phase TCE NE, Northwest (NW), and
Southwest (SW) Plumes; and

e Provide inputs to maintenance and updates to the groundwater model.

The GWSP is integrated with the strategy for the GWOU, as described in the Site Management Plan,
Paducah Gaseous Diffusion Plant, Paducah, Kentucky, Annual Revision—FY 2018 and FY 2019,
DOE/LX/07-2418&D2/R2, U.S. Department of Energy, Paducah, KY, August (DOE 2018). The GWOU
is being implemented in a phased approach to accomplish the following goals.

1. Prevent human exposure to contaminated groundwater;

2. Prevent or minimize further migration of contaminant plumes;

3. Prevent, reduce, or control contaminant sources contributing to groundwater contamination; and
4. Restore the groundwater to its beneficial uses wherever practicable.

The overall sequencing of response actions to accomplish these goals is shown in Figure 1.


https://cumulis.epa.gov/supercpad/SiteProfiles/index.cfm?fuseaction=second.Healthenv&id=0404794



















4.3 GROUNDWATER MIGRATION UNDER CONTROL DATA NEEDS

The discrete areas associated with the Groundwater Migration Under Control Data Needs are shown in
Figure 3. The area outlined in red represents a data need associated with the extent of TCE in groundwater
in the portion of the NW Plume downgradient of the NW Plume EWSs (Activity 6), the area outlined in
green represents a data need associated with the extent of TCE in groundwater on the east side of the
downgradient NW Plume (Activity 7), and the area outlined in blue represents a data need associated with
the extent of TCE in groundwater on the west side of the downgradient NE Plume (Activity 8). The results
of addressing these data needs may be incorporated into addressing other data needs identified for the
GWSP.

4.4 GROUNDWATER MWG INPUTS

As part of the regular Groundwater MWG meetings, a number of recommendations for further discussion
or development have been identified, including the following that were selected based on their overlap with
other activities included in this PMP.

e Characterize Underflow from Terrace Area to identify significant sources of upgradient recharge in the
model domain (Activity 10).

e Expand Groundwater Monitoring Network to reduce uncertainty regarding groundwater flow direction,
contaminant distribution, and potential source areas (Activity 11).

o Evaluate water balance across the Site (Activity 12).

e Monitor continuous RGA Water Level in the vicinity of the Ohio River and along a transect of wells
extending back to the PGDP industrial area to better understand hydraulic properties of the RGA
(Activity 13).

e Measure Synoptic Water Level during different seasons and associated with the Olmsted Locks and
Dam operational changes to document RGA hydraulic potential during different hydraulic stress
periods (Activity 14).

o Prepare Water Level Divide Study to assess water level and water quality data collected from the newly
installed transect of MWs located east of the C-400 Cleaning Building (Activity 15).

o Measure Hydraulic Conductivity to characterize hydraulic conductivity across the model domain better
(Activity 16).

o Characterize the McNairy Formation CSM (i.e., faulting) and potential contaminant impacts
(Acitivty 9).

4.5 GROUNDWATER STRATEGY

The GWSP includes the 16 activities described above (5 activities associated with the Human Exposure
Under Control Data Needs, 4 activities associated with the Groundwater Migration Under Control Data
Needs, and 7 associated with the Groundwater MWG Inputs) as well as 2 additional activities identified
during the development of the GWSP. The 18 activities are summarized in Table 2. Other activities may be
added to this PMP, or a separate PMP may be developed as planning for each activity is initiated.






Table 2. Summary of Activities Considered for the Groundwater Strategy

Activity No. | Issue of Concern
Human Exposure Under Control
1 TCE Extent West of PGDP (SW Plume)
2 TCE Extent East of PGDP (Downgradient NE Plume)
3 North Extent of PGDP TCE Plumes (Impact to Ohio River)
4 Nature and Extent of Contaminants Currently Contributed by Little Bayou Creek Seeps
5 Nature and Extent of Dissolved-Phase Contaminants Other than TCE and technetium-99
(Tc-99)
Groundwater Migration Under Control
6 Capture Efficiency of NW Plume EWs
7 TCE Extent and Trends in East Side of Downgradient NW Plume
8 TCE Extent and Trends in West Side of Downgradient NE Plume
9 RGA Dissolved-Phase and Dense Nonaqueous-Phase Liquid (DNAPL) Contaminant
Impacts to the McNairy Formation
Groundwater MWG Inputs
10 Characterize Underflow from the Terrace Area
11 Expansion of Groundwater Monitoring Network
12 Water Balance Study
13 Continuous RGA Water Level Monitoring
14 Synoptic Water Level Measurement
15 Water Level Divide Study
16 Hydraulic conductivity
Additional Activities
17 MW Survey Study
18 Groundwater Chemical Trend Evaluation

The following eight activities were selected for near-term (i.e., 2019-2020) implementation based on their
overlapping scopes and overall sequence of work for initial implementation and are the subject of this PMP.

Activity 1. TCE Extent West of PGDP (SW Plume);

Activity 2: TCE Extent East of PGDP (Downgradient NE Plume);

Activity 8: TCE Extent and Trends in West Side of Downgradient NE Plume;
Activity 13: Continuous RGA Water Level Monitoring;

Activity 14: Synoptic Water Level Measurement;

Activity 15: Water Level Divide Study;

Activity 17: MW Survey Study; and

Activity 18: Groundwater Chemical Trend Evaluation.

A systematic approach is being used to address data needs and will evolve throughout the site remediation.

Identify potential data needs collectively with stakeholders.

— Evaluate potential known data needs for future action(s).

— Evaluate potential unknown uncertainties as they are identified.

— Predict changes in the dissolved-phase plume.

Begin the data quality objective (DQQO) process for data needs for further evaluation.
Evaluate the need for follow-on actions in these areas based on outcome of DQO process.
Budget and schedule considerations.

11






Table 3. DQOs for the GWSP

DQO

PGDP Groundwater Strategy

1.

State the Problem

Data needs and uncertainties limit the site’s ability to document completion of the first

two objectives of the GWSP and to document better completion of overall sitewide

groundwater strategy

e  Preventing human exposure to contaminated groundwater/human exposure under
control and

e  Preventing or minimizing further migration of the contaminant
plume/groundwater migration under control.

2.

Identify the
Decision

Develop a groundwater strategy with actionable objectives that

1. Closes out documentation of the objectives,

2. Increases understanding of the dissolved-phase plume, and

3. Cross-references with scheduled projects to align data gathering.

Identify Inputs to
the Decision

DOE policies

Previous PGDP groundwater strategies
Source unit and plume investigations
Remedial actions

Monitoring data

Modeling results and uncertainties
CSM

Follow-on actions to be defined

Define the Study
Boundaries

Nature and extent of dissolved-phase contamination

— West DOE property boundary (Water Policy area concern)
— Immediate downgradient of NW Plume EWs

— East side of downgradient NW Plume

—  West side of downgradient NE Plume

Streams downgradient of groundwater seeps

Vapor intrusion

Source actions and returning groundwater to beneficial use are out of scope
EM Program

Budget and schedule

Present to 5/10 years out

Develop a Decision
Rule

IF an uncertainty regarding the completion of the first two objectives of the GWSP is
significant, THEN perform directed investigation(s) to reduce/close the uncertainty.

Specify Limits on
Decision Errors

e  Consider regulatory and public concerns.
e Can be addressed, in part, through iterative monitoring and modeling process.

Optimize the Design
for Obtaining Data

o Perform data needs analysis to determine what additional information is needed to
address the first two objectives of the GWSP.

e Near-term solution is to optimize groundwater monitoring (helps with Water
Policy Evaluation).

13
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4.7 SUMMARY OF GROUNDWATER STRATEGY ACTIVITIES PREVIOUSLY COMPLETED
AND NEAR-TERM TASKS

As part of ongoing work at the Paducah Site, a number of tasks originally included in GWSP Activities
have been completed. These are summarized in Tables 5 and 6. The findings or results of these tasks will
be incorporated into the GWSP, as appropriate.

4.8 DATA COLLECTION METHODS AND PILOT STUDIES

The field portions of the activities included in this PMP primarily involve one of three types of data
collection:

o Manual water level measurements collected using water level meters;
e Continuous water level measurements collected using pressure transducers; and
e Groundwater flow and velocity measurements collected using colloidal borescopes.

The equipment and methods of collection for water levels using water level meters and pressure transducers
are included in CP4-ES-2100, Groundwater Level Measurement. Figures showing the locations for manual
water level measurements, pressure transducer locations, and colloidal borescope locations are included in
Section 4.9.

These data provide both regional and localized data that will facilitate the understanding of localized
instances of concentration behavior that do not align with regional flow model and/or the current
understanding of the regional groundwater flow as determined by potentiometric measurements/maps. The
localized information will be provided by the colloidal borescopes, while the manual water level
measurements and continuous water level measurements will provide regional patterns. Combining the
colloidal borescopes and potentiometric maps provides a more robust data set that supports making better
informed decision for future investigations and actions.

4.8.1 Manual Water Level Measurements and Pressure Transducers

Manual water level measurements will be collected using a water level meter (see Activity descriptions for
wells). Pressure transducers will be deployed in select wells throughout the data collection period associated
with the activities in this PMP (see activity descriptions for wells) to provide more continuous water level
measurements. These data will be used to develop an understanding of RGA potentiometric trends.

4.8.2 Colloidal Borescopes

Colloidal borescopes will be used to collect well-specific measurements of groundwater flow
(both direction and rate) to compare to the hydraulic gradient as measured locally (in the test well and two
adjacent wells) and regionally, as well as to compare to potential sources of recharge. Measurements will
be collected over multiple seasons and at multiple depths in the aquifer where collocated wells are present.
The colloidal borescope measurements are especially valuable near the perimeter of well coverage where
the downgradient flow direction cannot be interpolated and where the greatest uncertainty exists. Colloidal
borescope measurements are scheduled most frequently in the perimeter wells.
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Manual water level measurements will be paired with colloidal borescope deployments to provide a basis
of comparison of groundwater flow direction measurements. Water level measurements in the well with
the colloidal borescope and, at least, two other nearby well locations will be used to determine the hydraulic
gradient between the wells using the three-point problem method. Where the colloidal borescope
measurement of groundwater flow direction is consistent with the derived intra-well gradient, the aquifer
can be assumed to be practically homogenous. Where the measurements diverge, significant heterogeneity
of the aquifer matrix or a nearby point source of groundwater recharge are potential explanations. The
colloidal borescope record also will provide indications of sub-day length variation in groundwater flow
rate and direction, which may be due to the operation of a well pump. The colloidal borescope and
continuous and manual water level measurements will be used to focus future field investigation, as needed,
to understand contaminant migration and the potential for off-site contaminant migration.

While colloidal borescopes have been used at the Paducah Site in the past, their use currently is not
described in a procedure. Appropriate work controls will be developed to complete this work scope. The
colloidal borescopes that will be used for the activities in this PMP are Aquavision Colloidal Borescopes.

4.8.3 Colloidal Borescope Pilot Studies

Two colloidal borescope pilot studies will be performed prior to initiating the monthly data collection
activities.

1. Flow interval logging will be performed in each of the wells that will have colloidal borescopes
deployed. This flow interval logging will consist of obtaining measurements at 2-ft intervals within the
well screen. The purpose of this pilot study is to identify the interval within the well screen with the
highest velocity. This interval will be used for placement of the colloidal borescope for each activity.

2. A 24-hour duration data collection period will be performed in a well in the NE and SW portions of the
water policy box (not on residential property) to evaluate whether a 24-hour duration or a shorter
duration (e.g., 8 or 12 hours) is appropriate to meet the DQOs for the activities.

The locations where the pilot studies will be performed are included in Figure 4.

49 ACTIVITY DATA COLLECTION

4.9.1 Activity 1: TCE Extent West of PGDP (SW Plume)

Activity 1 consists of three tasks: (1) optimize the existing groundwater monitoring network, (2) perform
an RGA potentiometric trend investigation, and (3) develop/revise the CSM* as well as optimization of the
well network (e.g., drive point, well installation, etc.). DQOs for this activity are included in Table 7.

The field component of Activity 1 is summarized in Table 8 and includes monitoring of 17 wells.

o Install three colloidal borescopes each month in the wells indicated for