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EXECUTIVE SUMMARY

The purpose of this Oak Ridge National Laboratory (ORNL) Environmental Restoration (ER)
Program Baseline Report is to provide a detailed plan for remediation of release sites that have the
potential to adversely impact human health and the environment at Waste Area Grouping (WAG) 1,
which is located within ORNL main plant area. The ORNL Resource Conservation and Recovery
Act (RCRA) Facilities Assessment (ORNL, 1987) identified 167 Solid Waste Management Units
(SWMUSs) located within WAG 1. The ER Program has responsibility for management of remedial
action activities associated with a portion of those SWMUs that are included in the ER Baseline.
The SWMUs included in the ER baseline are grouped into ten Operable Units (OUs) that include
underground steel and gunite tanks, surface impoundments, underground pipelines, a portion of White
Oak Creek adjacent to the main plant area, former and suspected burial grounds, contaminated soils
and shallow groundwater, and a number of inactive underground steel tanks located throughout the
main plant area.

The primary function of the WAG 1 Baseline Report is to serve as a resource planning tool.
The WAG 1 Baseline Report includes all phases of remediation activities consistent with the Federal
Facility Agreement (FFA) and will be used in the development of Activity Data Sheets (ADSs),
Current Year Work Plans (CYWPs), and similar documents for which the basis for cost and schedule
must be rigorously documented. The WAG 1 Baseline Report is a "living" document that will be
revised periodically through a change control procedure. Changes in programmatic funding, United
States Department of Energy (DOE) policy, regulatory requirements, ER Program remediation
priorities, and similar items will require timely adjustments. Changes to scope, cost, and schedule
will be documented with the same rigor as the base case. As the WAG 1 project progresses from
planning to implementation, the Baseline Report will become a project management tool evolving
into the Baseline Design Report (BDR). An annual Baseline Summary Report will summarize all
21 WAG Baseline Reports and will document the current ORNL ER Program strategy. N

This Baseline Report develops the technical scope, cost assessment, and integrated schedule
for remediation of WAG 1 in accordance with the requirements of DOE (EM-40) Draft Guidance
for the Development of Environmental Restoration Program Baseline Reports (November 22, 1991).
The potential remedial actions and contingent actions were initially identified for ten operable units
(OUs) in the WAG 1 Observational Approach Workshop in October 1991. The Observational
Approach is a method endorsed by the United States Environmental Protection Agency (EPA) for
developing remediation scenarios based on data sufficiency instead of data completeness. During
preparation of this Baseline Report, however, an in-depth review of existing information revealed
different conditions for which other approaches were more appropriate. Therefore, the remediation
approach was modified in certain cases.

The scope of environmental restoration identified for WAG 1 in this Baseline Report includes
seven Early Actions in addition to the ten OUs, as well as construction of support facilities required
for implementation of remedial actions. The description of this scope of work; associated
assumptions, risks and uncertainties; method of accomplishment; and schedule and cost assessment
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are organized and presented in the following four summary elements: Project Managefnent, Support
Facilities, Early Actions, and OU Remediation. Fig. ES.1 presents the Work Breakdown Structure
(WBS) summary for these elements and associated remediation phases.

Project Management includes such activities as independent certification, project integration,
maintenance of the Baseline Report, technical review, engineering support, and development of
overall WAG 1 project plans.

_ Support Facilities covers the design, construction, operation, and decommission of facilities
(e.g., parking, personnel and equipment decontamination facilities and grout mixing and pumping
facility) required to support the selected remedial actions.

The Early Actions proposed for WAG 1 are intended to accelerate the cleanup process [i.e.,
depending upon the final remedial alternative(s) selected] by controlling further releases of
contamination to the environment and construction of infrastructure and/or procurement of equipment
required to support remediation. They will be completed in the following five phases: (1) Planning,
(2) Investigation/Feasibility or Treatability Study, (3) Design Procedures, (4) Implementation, and
(5) Report. A brief description of each Early Action is provided below.

Early Action 1 is the construction of enclosure buildings equipped with overhead cranes to
house remedial action activities for the tank farms located within WAG 1 and of a piping system to
facilitate the eventual removal of standing water within the tanks before remediation is begun.

Early Action 2 includes the plugging of existing piping in order to control further inleakage
and the removal of liquid from nine underground tanks located throughout WAG 1.

Early Action 3 is the installation new groundwater monitoring wells within WAG 1 to provide
additional information regarding groundwater flow and quality and to characterize further
groundwater movement through, out, and away from WAG 1.

Early Action 4 consists of the engineering development for treatability studies and the
development of robotics capability for remediation of tanks containing radioactive waste located
within the Tank Farm OU.

Early Action 5 involves the construction of an underground trench in order to capture, collect,
and treat contaminated shallow groundwater as an interim action until the overall strategy for
remediating shallow groundwater within WAG 1 is implemented.

Early Action 6 involves the construction of systems to intercept, collect, and treat
contaminated groundwater that is infiltrating existing underground pipes and/or pipe trenches, which
will continue until the strategy for migration of groundwater through these underground pipelines is
implemented.
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Early Action 7 consists of the removal and temporary stabilization of mcrcury;contaminatcd
sediments in White Oak Creek flood plain to prevent further downstream migration.

The IRODs for remediation of the operable units (OUs) will be completed according to the
established phases of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) as outlined below. Three key schedule decisions had to be implemented for the Tank
Farm OU so that construction may be started within 15 months of the signing of the IROD: (1)
accelerated agency review cycles, (2) division of Remedial Design (RD) and Remedial Action (RA)
activities between a Phase I Fast Track effort and a subsequent Phase II scope, and (3) preliminary
work on RD/RA activities that would be initiated "at risk" (i.e., before final agency approvals were
received on previous submittals). The remaining OUs have the same schedule decisions, except the
RD/RA activities are not divided into two phases; however in some cases engineering design and
procurement of equipment may be initiated at risk. The CERCLA process as applied to the WAG
1 OUs is as follows:

. Remedial Investigation — Includes completing nonintrusive surveys; groundwater,
surface water, sediment, and soils investigations; a baseline risk assessment;
alternatives screening; and a Remedial Investigation (RI) Report.

. Feasibility Study — Includes the screening of remedial technologies, developing and
analyzing remedial alternatives, preparing National Environmental Policy Act (NEPA)
documentation activities, and preparing a Feasibility Study/Environmental Assessment
(FS/EA) report.

. Proposed Plan — Includes developing the Proposed Plan (PP), attending and preparing
for public meetings, and responding to comments.

. IROD — Includes completing the application for an IROD.

. RD Efforts — Include engineering studies, Title I and Title II design, and Phase 1
: Fast Track and Phase II Design Reports (for OU1 only).

. RA Activities — Include Phase I Fast Track and Phase II RA activities for OU1, as
well as remedial activities for the remaining OUs. A brief description of each OU
follows.

Operable Unit 1 consists of the underground steel and gunite tanks associated with the tank
farms located in the center of the ORNL main plant area. Phase I involves the removal of liquids
and tank decontamination/closure for those tanks only containing liquids. Phase II for the remaining
tanks involves the removal of liquids overlying the sludges, in-place treatment of sludges using
solidification with portland cement based grout, and tank closure. The RAs for both phases will be
conducted remotely using robotics to minimize the occupational radiation exposure dose to workers.
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Operable Unit 2 includes the four surface impoundments located at the south end of the main
plant area. The proposed action is in-place treatment using an auger-type mixing device suspended
from an overhead crane to mix portland cement based grout with the sludges, followed by capping.

Operable Unit 3 includes the underground piping, pipe trenches, and storm drains. As
additional outfalls or pipelines crossing the WAG boundary are identified, measures will be taken
to intercept, collect, and treat contaminated groundwater as a continuation of Early Action 6.

Operable Unit 4 is the contaminated shallow groundwater underlying WAG 1. - The proposed
RA will extend the collection of contaminated groundwater from sources identified in Early Action 5
to other sources established in the RI Report.

Operable Unit 5 encompases the contaminated soil and sediments in the portion of White Oak
Creek located in WAG 1. As a follow-on activity to Early Action 7, the proposed RA includes
additional measures to provide permanent reduction of contaminant migration off-WAG.

Operable Unit 6 is the Solid Waste Storage Area (SWSA) 1 burial facility for which
construction of a slurry wall and cap is proposed.

Assumptions were made in the cost assessments for Operable Units 7 (SWSA 2) and 8 (Waste
Pile) that the IRODs approved by EPA would specify no further action (NFA), so no costs were
included in the ER baseline for remedial action.

Operable Unit 9 contains all the contaminated soils underlying various portions of WAG 1.
The remediation costs include removal and treatment of mercury-contaminated soils at an offsite
facility, in-place treatment of other contaminated soils, and construction of a cap.
Y

Operable Unit 10 contains the remaining underground steel tanks located throughout the main
plant area which must be properly characterized and then closed.

Fig. ES.2 and Table ES.1 summarize all elements and phases of WAG 1 remediation activities
for the next 27 years, including project management milestones and primary regulatory milestones.
Table ES.2 presents the baseline costs by fiscal year (FY) for each of the remediation elements along
with the costs for General Plant Administration/General Plant Services (GPA/GPS) contingency,
contingent actions, and risks and uncertainties. These costs total $917,714,000.

. The WAG 1 Baseline Report is comprised of four volumes. Volume 1 describes all elements
and phases of remedial activities in specific chapters and sections and includes figures and tables as
required to document the assumptions for planning and implementing the proposed actions. Volumes
2, 3, and 4 contain the following five appendices: Appendix A (WBS Dictionary), Appendix B
(Schedule Details), Appendix C (Cost Assessment Details), Appendix D (Waste Management),
Appendix E (Infrastructure Requirements - to be added in FY 1993), and Appendix F (TCF
Methodology).
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Fig. ES.2. WAG 1 Summary Schedule.

ERWM/docm/6133
September 1992 ES-6




e,

-
kS

4

e ‘L»v::'&&‘lu@;#

e

i

i
5




OAK RIDGE NATIONAL LABORATORY
ENVIRONMENTAL RESTORATION PROGRAM
WASTE AREA GROUPING 1 BASELINE REPORT

Page 2013

WAG 1 i

PROJECT MILESTONES \%} <~ D Ogn

Surface Impoundments
Phase II Remedial Investigation/Repo;t ‘L‘l
Feasibility Study/Proposed Plan/IROD I ]

Remedial Design Work Plan/Design I:_____é

Remedial Action Work Plan/Action { 1

A
Post Construction Report/Verification I L - 1

Underground Piping & Storm Drain
Phase II Remedial Investigation/Report 'y Y_l
Peasibility Study/Proposed Plan/IROD I L
Remedial Design Work Plan/Design - < : :EE’:
Remedial Action Work Plan/Action ;

Post Construction Report/Verification I e ]

Groundwater | A
Phase II Remedial Investigation/Report ‘ 222222227
Feasibility Study/Proposed Plan/IROD » PZ22Z77222272773
Remedial Design Work Plan/Design 77
Remedial Action Work Plan/Action 1222220222227
Post Construction Report/Verification ' . (P22 7222222022022 22227

White Oak Creek Floodplain Soils & Sediments ’
Phase II Remedial Investigation/Report 2' :
Feasibility Study/Proposed Plan/IROD I ] |
Remedial Design Work Plan/Design r_ma

Remedial Action Work Plan/Action .
Post Construction Report/Verification » I 1

Fig. ES.2. WAG 1 Summary Schedule (continued).
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. : Fig. ES.2. WAG 1 Summary Schedule (continued).
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TABLEES.2
Overall WAG 1 Baseline Cost Assessment

FISCAL YEARS ($ x 1000 unescalated)
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Contingent Action 34,447
TOTAL 917,714
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1.0 WAG 1 INTRODUCTION

Oak Ridge National Laboratory (ORNL) is one of three major facilities (Fig. 1.1) located in -
Oak Ridge, Tennessee, operated for the United States Department of Energy (DOE) by Martin
Marietta Energy Systems, Inc. (MMES). Waste Area Grouping (WAG) 1 is located within the main
plant area at ORNL (Fig. 1.2).

WAG | contains a number of inactive facilities and active facilities where ongoing research
programs are being conducted. The Environmental Restoration (ER) Program currently includes a
number of inactive facilities and release sites that include gunite and steel tanks containing Liquid
Low-Level Radioactive Waste (LLRW), surface impoundments, former land burial sites, underground
pipelines, contaminated shallow groundwater, contaminated soils, and a portion of White Oak Creek.
Contaminants that have been identified are radionuclides, organic compounds, and metals, but the
specific nature and extent of contamination is undefined. Because of the potential threat to human
health and the environment by hazardous and radioactive wastes in WAG 1, it has been included in
the ORNL ER Program.

The following sections outline the purpose and scope of this report and describe the
_regulatory requirements assumed in developing the baseline cost assessment and the schedule for
environmental restoration of WAG 1.

1.1  PURPOSE OF REPORT

The purpose of this Baseline Report is to describe the currently planned remedial activities,
the associated assumptions, risks and uncertainties, method of accomplishment, and schedule and cost
assessment for integration into the ORNL ER Program planning and management process.

The Baseline Report will be reviewed and revised annually or at designated times during the
planning and early phases of the project. Fig. 1.3 presents a comparison of the phases of the
- Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process, the
phases of a typical engineering project, the types of estimates appropriate for each phase, and the
designated times when the Baseline Report will be revised. Obviously, as the project matures, the
level of detail and refinement of the cost assessment will increase. In the early phases assumptions
are made that will be replaced by design criteria in the later phases.

The WAG 1 Baseline Report comprises three volumes. Volume 1 contains the main text of
the report, providing information about WAG 1, descriptions of the scope of work, associated
assumptions, risks and uncertainties, and schedule and cost assessment for the phases of remediation.
Volumes 2, 3, and 4 are composed of five appendices that contain the detailed backup for various
components of the Baseline Report. '
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This introduction chapter provides background information on the observational approach used
for developing remediation scenarios and the regulatory requirements that apply to the remediation
of release sites in WAG 1.

Chapter 2.0 provides a brief summary of background information for WAG 1 including
descriptions of the current conditions, release sites, and the overall scope of work for remediation
of WAG 1, specifically outlining the proposed approach and method of accomplishment.

The next 23 chapters contain the scope, associated assumptions, risks and uncertainties,
interfaces, schedule, and cost assessment for the summary elements identified for WAG 1. Chapter
3.0 presents the scope, associated assumptions, risks and uncertainties, and interfaces for Project
Integration efforts required by MMES for project management and by subcontractors for general
project support. Chapter 4.0 describes the design tasks, permitting requirements, construction
activities, operation, monitoring, and decontamination and decommissioning (D&D) efforts for the
support facilities required to implement remedial actions. Chapters 5.0 through 12.0 discuss the
Early Actions proposed for WAG 1. Chapter 13.0 describes Phase I Remedial Investigation (RI)
activities for WAG 1. Chapters 14.0 through 23.0 contain the descriptions of the Phase II RI, the
Feasibility Study/Proposed Plan/Interim Record of Decision (FS/PP/IROD), Remedial Design (RD),
and Remedial Action (RA) activities for remediation of the ten operable units (OUs). Both a

_proposed action based on expected conditions, and a contingent action, as applicable, are identified.
Chapter 25.0 discusses activities associated with final closure of the gunite tanks in the Tank Farm
OU that contain sludge. Chapter 26.0 provides a brief discussion of a proposed surge capacity
upgrade for the Process Waste Treatment Plant (PWTP).

The remaining four chapters contain supporting documentation for the baseline report.
Chapter 26.0 presents a summary of the risks and uncertainties associated with WAG 1 remediation
efforts including the development of a contingency analysis based on uncertainties and unforeseen
unpredictable conditions. Chapter 27.0 outlines key assumptions and presents the summary schedule
for WAG 1 based on a detailed network logic schedule, which is prepared for each phase of
remediation. Chapter 28.0 summarizes the WAG 1 baseline cost assessment and lists the typical
assumptions used to estimate construction costs. References used in the development of this report
are listed in Chapter 29.0.

Appendix A presents the proposed Work Breakdown Structure (WBS) Dictionary which
defines the objective, scope, deliverables, and participants for each WBS element identified for the
WAG 1 remediation efforts. Appendix B contains the detailed schedules for all phases of
remediation for each WBS element identified. Appendix C contains the Phase/Participant Report,
Cost Schedule Report, five Automated Estimating System (AES) Summary Reports, Contingency
Report, and the Detail Report. Appendix D provides information concerning the types of waste
generated during each remedial activity, approximate generation dates, and final disposition of the
waste. Appendix E will be provided in FY 1993 and will contain a discussion of infrastructure
requirements needed to support remediation of WAG 1. Appendix F presents the Technical

ERWM/doem/6202
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Coﬁlplexity Factor (TCF) used in assessing costs for various Remedial Investigation/Feasibility Study
(RI/FS) activities. '

12 BACKGROUND

As part of the DOE Headquarters (DOE-HQ) ER Program, the ORNL ER Program has been
tasked by DOE Order 4700.1 to develop a long-range plan for remediation of areas or facilities
contaminated by past activities, including waste disposal. This plan will develop an integrated
technical scope, schedule, and cost assessment baseline for all activities required to complete
environmental restoration over the lifetime of the program. All assumptions used to develop the
scope, schedule, and cost assessment are documented sufficiently to validate the plan, explain
variances, and justify changes as the plan is implemented. The ORNL plan is intended to include
all phases of remediation activities from Preliminary Assessment/Site Investigation (PA/SI) through
RA and monitoring and verification consistent with the Federal Facility Agreement (FFA) for all
WAGs as well as other activities, such as site characterization and program management. The plan
will reflect program priorities and include all DOE participating contractors and subcontractors and
will be used to support preparation of program documents such as Activity Data Sheets (ADSs),
Element of Cost Sheets, Current Year Work Plans (CYWPs), and budgets. It will also be used as
a tool to evaluate impacts of changing priorities and funding. The plan will vary in level of
refinement (e.g., year one versus out years) and will incorporate quantitative and qualitative
uncertainties associated with the estimates of scope, schedule, and cost assessment. The plan will
. be a "living" document, which is revised on an annual basis. Fig. 1.4 summarizes the approach and
sequence of activities for development of the ER Program long-range plan.

A Life Cycle Costing Workshop was conducted in October 1991 using the Observational
Approach to develop remediation scenarios for WAG 1 (Fig. 1.5). The remediation scenarios
developed for each remedial grouping and presented as general response actions, expected conditions
and potential deviations were identified in Tables 1.1 through 1.11. Potential deviations were
addressed by contingent actions. ’

The Life Cycle Costing Workshop remediation scenarios were prepared based on certain
assumptions about site conditions and the nature and extent of contamination known at that time.
The workshop identified ten OUs, but no Early Actions were identified in the workshop. However,
during preparation of this report, decisions were made to (1) reorganize the OUs so that the three
OUs identified for the North Tank Farm, South Tank Farm, and TH-4/W-11 were combined into one
OU and the combined OU for SWSA 1, 2, and Waste Pile was separated into three OUs, (2) modify
several of the proposed RAs in light of new information about the applicability of remediation
technologies, and (3) separate out discrete components of several Remedial Actions as Early Actions
to facilitate scheduling and funding.

Several RAs were identified for-the Tank Farm OU but only one (grout/cement sludge) was
selected for baseline estimating purposes. The contingent action identified in the workshop was to

ERWM/docm/6202
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TABLE 1.1
Summary of Data Needs for North and South Tank Farm
Observational Approach Workshop: Removal Actions

Remedial Data Needs: RI/Spedal Expected Conditions Deviations Monitoring Contingent Action
Action . Studies/Tech Demos
Remove Tank-level trend data The liquid meets the acceptance Liquid is not acceptable Characterization of
liquids criteria of the existing to the evaporator liquid as removed
Sample and analyze for evaporator
evaporator acceptance
No storage/disposal
Determine integrity of existing capacity Build new treatment and
piping system (planned tests in Storage volume for the bottoms storage capacity
1-2 years will only look at is available
active system) Install new piping systems
The liquids can be transferred to (e.g., temporary two-walled
Identify/control inleakage the evaporator through existing pipe system o connect with
sources pipes or by trucking active system)
Inleakage is Inleakage is not Monitor inleakage Prevent/control inleakage
controlled/eliminated controlled
Remove Sludge physical characterization Sludge treatment has been No sludge storage site is | Video monitoring of | Remove sludge to extent
sludge selected an a storage site identified operations possible; then grout in situ
Radionuclide characterization identified
for shielding design Sludge (some or all) Health physics Tank removal
Liquid has been removed via cannot be removed monitoring

Treatability studies (e.g., size
reduction, vacuum technology,
sluicing)

Research on remote removal
techniques

sluicing, mechanical, or
chemical techniques, {e.g., high
pressure jets, grinding, or acid
mobilization)

Sludge is expected to be
heterogeneous and difficult to

pump

without significant
damage to tank

Waste acceptance
criteria and storage

site
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TABLE 1.1. (continued)
Summary of Data Needs for North and South Tank Farm
Observational Approach Workshop: Removal Actions

Remedial Data Needs: RI/Spedal Expected Conditions Deviations Monitoring Contingent Action
Action Studies/Tech Demos
Remove Structural analysis of tank to The liqud and most of the Contents were not Radiation levels In sita treatment or new
gunite tanks determine removal method sludge has been removed removed because there capacity

(concern with dome or side-wall
failure)

Radiation levels in tanks using
core samples

Full radiological characterization
of surrounding soil

Shell contamination
Note: This information could

be collected during the FS
process

An enclosure with radiation
shielding is provided. This
enclosure is temporary and is
not governed by the DOE
general design criteria (6430.1A)

The surrounding soils are not
removed

A disposal site is identified

is insufficient
disposal/storage capacity

DOE 6430.1A applies

Total removal of tanks
and contaminated soil is
required

Remove steel

tanks

Radiological characterization of
_ shell and surrounding soil

Tanks are empty

Decontamination facility and
disposal site are identified
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TABLE 1.2

Summary of Data Needs for North and South Tank Farm

Observational Approach Workshop: In Situ Actions

Remedial Data Needs: RI/Special Expected Conditions Deviations Monitoring Contingent Action
Action Studies/Tech Demos
Grout/cement Risk assessment and ALARA to | Permits aer obtained. Too risky | Permit status changes Process controls
sludge in show that in situ stabilization is to transport to WIPP and in situ
place preferable to removal closure approved.
Characterization of sludges and Sludge is non-homogenous but Sludge cannot be mixed Test grout mix Modify the mix or

liquids (e.g., alaminum and
sulfates; solubility vs pH;
inventory of TRU wastes;
determine if curium-244 is
TRU)

Treability tests with actual
sludge samples to develop mix

Research hydrofracture
performance data for the sluiced
material

Durability of grout mixtures
(Leach Index: 10 CFR 61:
Leaching tests: ANS 16.1)

Roger Gilchrist (Hanford) is
collecting data for all USTs--all
DOE inst.

mixable (sludge can be
mobilized via breakup and
suspension)

A temporary secondary

containment building may be
required during operations

Sludge samples were
not representative and
the mix does not set
(e.g., noncompatability
due to salt content, pH,
solids density, acid and
water solubility, inert
solids in suspension,
rheological properties).

The leaching
characteristics of the set
mix are not acceptable

while solidying

Take core samples
to test solid for
leach rate

Long-term
groundwater
monitoring

Air monitoring
stations during

operations

Institutional controls
over access

technologies to improve
mixing and setting

If leach rate is not
acceptable, build
containment walls around
area
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TABLE 1.2 (continued)

Summary of Data Needs for North and South Tank Farm

Observational Approach Workshop: In Situ Actions

Remedial Data Needs: RI/Special Expected Conditions Deviations Monitoring Contingent Action
Action Studies/Tech Demos
Grout/cement Geotechnical survey Permits are obtained Permit status changes Long-term
tanks in place groundwater
Mapping of utilities in area Action is applicable whether Voids or fissures in area | monitoring
sludge has been removed or is open to tank
Structural analysis for tank inclueded in the tank grouting
removal and placement
Perhaps reduce volume of
grouted area by removing
smaller tanks and placing them
in larger tanks before grouting
In situ Predict/prepare for ISV Recognize hazard during melt Loss of control of off- Process control Temporary break in
vitrification: "products” (e.g., off-gases, cycles gases operations
tank contents volatiles) Monitor air
left "as-is" Tanks are dry (e.g., requirement Air handling system emissions and Shutdown of process;
Treatability study to dry the tanks by evaporator) may break down pressure and evacuation of area
’ temperature in tank
Isolate tanks from inlcakage Build containment to control
environment
Fill tanks with cullet
In situ Pump contents into new LLLW Clean walls and fill
vitrification: line to Melton Valley
without Leave "as-is" and fill
contents
In situ
vitrification:
Consolidate
contents into
one tank
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. TABLE 1.3.
Summary of Data Needs for North and South Tank Farm
Observational Approach Workshop: Tank Management
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Radiological characterization for
shielding and remote operations
design

Remedial Data Needs: RI/Spedal Expected Conditions Deviations Monitoring Contingent Action
Action Studles/Tech Demos
. No action Risk assessement Approval obtained Tank failure Groundwater Stabilize in place
Build confinement structure
Containment Determination of the design Radiation levels
building over criteria (requirements will effect inside building
tanks: a near- size and cost) during remediation
term action to
stop rain Location of all utilities in the
water building area
infiltration and
mitigate the Soil investigation do determine
effects of a suitability for building
tank failure _construction

Fill tanks with
sand to
mitigate tank
collapse and
prepare for
future in situ
vitrification

Structural assessment of tanks to
determine if sand can be added
and if it improves integrity

The tank liquids have already
been removed and inleakages

have been stopped
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TABLE 1.3. (continued)

Summary of Data Needs for North and South Tank Farm
Observational Approach Workshep: Tank Management
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Remedial Data Needs: RI/Spedal Expected Conditions Deviatlons Monitoring Contingent Action
Action Studies/Tech Demos
Stop inleakage | Determine the sources of Groundwater table elevation is Groundwater enters Improve (e.g., make Install/line storm drains
by inleakage and perform a water below level of concern for tanks continuous) liquid-
balance study by: inleakage level monitoring in Install cutofflow-
-plugging old Lateral stormflow tanks permeability walls to slow or
lines and -measuring vertical distributions Lateral inflow of stormwater and | supplies inleakage divert lateral flow
using new of head (w/multiport wells) perch GW is not significant Conduct shallow
lines for including unsaturated zone zone monitoring of Use GW pumping to
transfers soil-water pressure suppress water table near
-exact location of pipes entering (e.g., tensiometers) tanks
-capping to tanks
exclude rain Use multi-level GW | Install intercept/collection
infiltration -obtaining continuous record of head monitors above | trenches

-continuing to
maintain dry-
well collection
system

-shutting off
off-gas system
to eliminate
the negative
pressure
produced by
the off-gas
system

-diverting
surface water
flow from
storms

precipitation

-measuring pumping withdrawal
from dry wells (perhaps dye
tracer tests to determine flow
percentages from given dry
wells)

-mapping storm surface water
using topographical surveys and
field investigations

-measuring water table during
storms

-studying storm inleakage using
video monitors

bedrock

Monitor water level
in dry wells

Estimate potential
volumes of
infiltration using
plastic sheeting over
tanks
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TABLE 14.

Summary of Data Needs for North and South Tank Farm
Observational Approach Workshop: Offsite Disposal

Remedial Action

Immediate Data Needs

Long-Term Data Needs

Offsite disposal

Interface with ORNL WMD to evaluate adequacy of current
liquid/sludge data against current waste acceptance criteria

(WAC)

Interface with ORNL WMD to evaluate current liquid/sludge

capacity and schedule for future capacity expansion

Evaluate currently available solid waste volume projections for
adequacy and validity of assumptions (look at _1986 PEER

study first--are assumptions still valid?)

Evaluate critically aspects of sludges (may be an
immediate, albeit proforma issue)

Additional sludge charactization (perhaps better
done once removal or mixing operations have
begun):

*  Improve statistical validity

« TCLP

Assuming tanks and soil removal:

. Radiological and TCLP analyses on
tank shells (especially concrete)

¢ Radiological and TCLP characterization
on soils

Volume of contaminated soils surrounding tanks
that would have to be handled and disposed
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TABLE 1.5.
Summary of Data Needs for WAG 1
Operable Unit 1D: Surface Impoundments

" Remedial
Action

Data Needs: RI/Spedal
Studies/Tech Demos

Expected Conditions

Deviations

Monitoring

Contingent Actlon

Treatment of
water

Characterize water

Can be treated at PWTP

Cannot use PWTP

Sample water

Pretreat waste: evaporation,

etc.

Containment:
dewater
sludge and
stabilize;
backfill
impoundment
and cap

Collect sludge samples for

vendor demo; remove sludges °

Sludge can be stabilized

Sludge cannot be
stabilized

Monitoring WAC
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TABLE 1.6.
Summary of Data Needs for WAG 1
Operable Unit 1E: Groundwater

Remedial Data Needs: RI/Special Expected Conditions Deviations Monitering Contingent Action
Action Studies/Tech Demos

Containment/ Identify discrete discharge Existing network is adequate Contamination is more Groundwater Add new controls

collection: points during Phase 2 RI extensive than expected monitoring
Treatment at PWTP; Wastes cannot be Sample influent Pretreatment or design/build
contaminants are primarily treated at PWTP a new treatment system
radionuclides

Pump and Evaluate depth of bedrock, pipe One pump and treat operation More than one pump Phase 2 RI Add additional collection

treat trenches, etc. during Phase 2 RI will be sufficient and treat operation and treatment

needed

Treatment at PWTP

Cannot treat at PWTP

Sample influent

Pre-treatment or design a
new treatment system
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TABLE 1.7.

Summary of Data Needs for WAG 1

Operable Unit 1F: Pipelines and Storm Drains

Remedial
Action

Data Needs: RI/Special
Studies’Tech Demos

Expected Conditions

Deviations

"~ Monitoring

Contingent Action

Boundary
containment
on West,
South, East
perimeters

"Wet"
trenches,
south of
Central Ave.

Determine locations using as-
built drawings and geophysics

See groundwater OU for WAG
1

ﬂDryﬂ
trenches, north
of Central
Ave.: plugs
and cutoff
collars

Tech Demo: location, collars

Inventory of subsurface facilities

TABLE D.8.

Summary of Data Needs for WAG 1

Operable Unit 1G: White Oak Creek Flood Plain Soils

Remedial
Action

Data Needs: RI/Spedial
Studies/Tech Demos

Expected Conditions

Deviations

Monitoring

Contingent Action

Containment:
solidify "hot
spots” and cap
remaining
wastes

Identify "hot spots”

Note: assume same as WAG 2
Reach 4 remedial action
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TABLE 1.9.
Summary of Data Needs for WAG 1
Operable Unit 1H: SWSA 1, 2, and Waste Pit

Remedial Data Needs: RI/Special Expected Conditions Deviations Monitoring Contingent Action
Action Studies/Tech Demos "
SWSA 2--no Sample/remove anomalies Sub-surface anomalies should be | No need to remove sub- Sample and analyze Contain in place
further action removed surface anomolies anomalities
Waste Pile: Sampling of wste pile contents Hazardous waste only Mixed waste present Sample and analyze Contain in place
limited
remediation
SWSA 1-- Use geophysics and test pits to
containment; beiter delineate SWSA
groundwater
intercept and
cap
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TABLE 1.10.

Summary of Data Needs for WAG 1

Operable Unit I: Contaminated Soils

TOT9/woop/AM YT

Remedial Action

Data Needs: RI/Special
Studies/Tech Demos

Expected Conditions

Deviations

Monitoring

Contingent Action

Excavate: Hg
contaminated soils, Y-12

Assessment of mobility; fate and
transport study

Mercury, no
radionuclides; offsite

Radionuclides present,
makes it a mixed waste

Sampling and
analysis for

Mized waste disposal

Hg roasting, - RCRA landfill disposal radionuclides

bioremediation, soil Technical development of

washing remediation technologies

Tanks, pipes and other Delineate areas Can use conventional Cannot use conventional | Monitoring Special materials

e Containment and
consolidation

e 3001 exhaust ducts,
3019 hot blank, 3515,
and Isotope Circle

o Cap, slurry wall

radioactive material
handling techniques

radioactive handling
techniques

handling techniques
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TABLE 1.11.
Summary of Data Needs for WAG 1
Operable Unit 1J: Empty Steel Tanks

Remedial Action

Data Needs: RE/Spedial
Studies/Tech Demos

Expected Conditlons

Deviations

Monitoring

Contingent Action

If contains grout:
perform
decontamination
technical demo

¢ Leave in place,
immobilize
sludges

Sludge immobilization

Vendor demo of sﬁrface
eiching

Grouting demo

Interval dose reading

50% of tanks leave residual
sludges

If does not contain
grout:

* Remove and
decontamination

Inventory of tanks

Decontamination Tech
Demo

» Sludge immobilization
s Grouting

Vendor demo of surface
etching

Internal dose reading

Inventory of tanks

50% of tanks remove and
decon residual sludges

Cannot remove

Note: There are now 65 tanks (1 concrete, 12 gunite, and 52 steel).
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modify cement mix or technology, but Chapter 24.0 discusses removal of sludges at a later time;
therefore, no contingent action is estimated.

The Baseline Report assumes that all of the steel tanks in the Steel Tank Systems OU are left
in place and grouted and that there is only a total of 16 tanks currently in this OU.

1.3 REGULATORY REQUIREMENTS
1.3.1 Oak Ridge National Laboratory Regulatory History

Before 1985, ORNL operated outside the jurisdiction of both the Tennessee Department of
Environment and Conservation (TDEC) (formerly the Tennessee Department of Health and
Environment, or TDHE) and EPA. Chemical, biological, and radioactive hazardous wastes were
regulated by DOE Orders. In 1985, however, compliance with state and federal environmental
regulations became mandatory at federal facilities under an Executive Order signed by President
‘Ronald Reagan.

Shortly after the presidential mandate requiring federal facilities to comply with state and
federal environmental regulations, ORNL applied for a Resource Conservation and Recovery Act
(RCRA) permit to operate a newly constructed hazardous waste transportation, storage, and disposal
(TSD) facility for Building 7652. The permitting of the facility triggered an Oak Ridge Reservation
(ORR) wide requirement to report all known or suspected hazardous material release sites resulting
from Solid Waste Management Units (SWMUs) as required by 40 Code of Federal Regulations
(CFR) Sections 3004(u) and (v).

By late 1985, the Remedial Action Program (RA) was established to collect information and
develop a strategy to deal with the ORNL SWMUs. Many of the SWMUs occurred in clusters
within areas of similar geomorphology and hydrology. To enhance the efficiency of remedial
actions, SWMUSs were collected into WAGs. A total of 21 WAGs have been identified at ORNL.
Because RAs under RCRA are required to comply with the National Environmental Policy Act
(NEPA) process, the ORNL RA Program proposed a 10-year plan to conduct a site-wide
Environmental Impact Statement (EIS) for the proposed RAs. EPA Region 1V and TDHE took issue
with the lengthy EIS process, and ORNL responded with a proposal to initiate 10 RCRA Facility
Investigations (RFIs), as well as an integrated Corrective Measures Study, both of which were to be
completed by 1992.

Work toward completion of RCRA requirements continued until December 14, 1989, when
the Oak Ridge Reservation (ORR) was listed on the EPA docket as a National Priorities List (NPL)
site. Because the site was listed, the regulatory drive changed from RCRA to CERCLA. An FFA
was approved in January 1992. This federal agreement began the process of negotiations with the
state and EPA to establish responsibilities, roles, approval processes, and schedules for required
deliverables. The FFA will be updated and revised until remediation is completed.
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After DOE-HQ ER Program reorganized the RA Program into one centralized national
organization, the DOE Field Offices and the facility managers; i.e., MMES, also reorganized in 1989
to mirror the DOE-HQ ER Program. The RA Program became the ORNL ER Program, consisting
of program management, remedial actions, decontaminations and decommissioning, and surveillance
and maintenance. '

1.3.2 Regulatory Drivers

As with most other WAGs at ORNL, the principal regulatory driver is now CERCLA
(Table 1.12). RCRA requirements such as cleanup standards, have become Applicable or Relevant
and Appropriate Requirements (ARARs) under CERCLA. Binding regulatory requirements are set
forth in the FFA, which lists the deliverables for WAG 1. Negotiations, guidance, and information
exchange with both the TDEC and EPA concerning WAG 1 is an ongoing process.

The DOE Field Office-Oak Ridge (DOE-OR) developed a NEPA strategy for the ER Program
for the Oak Ridge Reservation (ORR) in 1990 that recommended preparation of a Programmatic
Environmenta] Impact Statement (PEIS) (Lee Wan & Associates, Inc., 1990). A draft Notice of
Intent to prepare the PEIS is currently being reviewed by DOE-HQ. If this strategy is adopted, a
PEIS addressing the ER Program at the four major facilities (ORNL, Y-12, K-25, and Oak Ridge
Associated Universities (ORAU)) will be prepared. Completion of the PEIS will take from 1 to 2
years. The current schedule for WAG 1 OU IRODs projects that the first IROD will occur for the
Tank Farm OU in 1996. IRODs will be developed for the other OUs in WAG 1 with the
Groundwater OU IROD completed last. It is possible that preparation of Feasibility
Study/Environmental Assessment (FS/EA) documents for certain WAG 1 OUs may begin without
the benefit of the comprehensive evaluation in the PEIS. Should this occur for certain OUs, NEPA
documents for projects begun before completion of the PEIS will evaluate cumulative effects (1) by
making qualitative estimates of the overall impact of the ER Program and other anticipated actions .
and (2) by assessing the relative contribution of the proposed action. NEPA documentation will also
be required for a number of interim actions'and supporting projects that must be started before start
of the IROD to support routine operations and to enable environmental restoration of WAG 1 to
remain on schedule. Categorical exclusions are required before construction of support facilities.

Numerous other regulations are applicable to remedial actions at WAG 1. These are as
follows:

» Existing ORNL permits may need to be modified to include potential sources from
WAG 1 activities [i.e., new point discharges to the waters of the state may require
amendment of the National Pollutant Discharge Elimination System (NPDES) permit].

» Also, installation of processes with the potential to release radionuclides or hazardous
constituents to the air, if any, may require amendment of the National Elimination System
for Hazardous Air Pollutants (NESHAP) permit.
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Table 1.12. WAG 1 Regulatory Drivers.

CERCLA

Response Authorities

43 USC 9604 § 104

National Contingency Plan

42 USC 9605 § 105

Abatement Action

42 USC 9606 § 106

Federal Facilities

42 USC 9620 § 120

Cleanup Standards

42 USC 9621 § 121

ARARSs 40 CFR 300

Permit Requirements 40 CFR 300.404
Oversight 140 CFR 300.404
PA/SI 40 CFR 300.420

RVFS .and Selection of Remedy

40 CFR 300.430

Community Relations

40 CFR 300.430

RD/RA Activities

40 CFR 300.435

RCRA

Continuing Releases at Permitted Facilities

40 CFR 3004(u)

Corrective Actions Beyond Facility Boundaries

40 CFR 3004(v)

Hazardous Waste Management Units

40 CFR 264.118

NEPA

Environmental Review on Federal Facilities

National Environmental Policy Act
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e Worker health and safety training requirements promulgated by the Superfund
Amendments and Reauthorization Act (SARA) Title III and others found in the
Occupational Safety and Health Act (OSHA) in 29 CFR 1910 must be considered for
compliance.

¢ Department of Transportation (DOT) regulations may apply to hazardous waste packaged
and shipped off WAG 1.

* Compliance with DOE Orders regarding packaging, handling, storing, and transporting
transuranic wastes is required.

Because of the rapidly evolving regulatory requirements concerning both radioactive and
hazardous waste, a compliance review for each phase of the CERCLA action has been incorporated
in the WAG 1 cost assessment. The discussion of regulatory drivers associated with work at WAG 1
is provided only to demonstrate the high degree of complexity associated with environmental
compliance and is not intended to be a comprehensive list of all applicable regulations.

1.3.3 Regulatory Strategy

The regulatory strategy and requirements for the ORR are documented in the FFA, which
undergoes major revisions annually and minor revisions on an "as needed" basis as the result of
meetings/interactions among the parties to the FFA. At recent meetings, the concept of "Source
Control WAGs" has been developed for the ORNL-ER Program. Source Control WAGs include
WAGS 1, 3,4,5,6,7, 8,9, and 10 from which known or potential pollutants release into "Integrator
WAGs" such as WAG 2. Source Control WAGs will require IRODs. Integrator WAGs and other
WAGs that have suspected direct offsite releases, i.e., WAGs 2, 11, and 13, will require RODs
(Record of Decision). Therefore, the IROD terminology is applied to the WAG 1 OUs in this report.
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2.0 PROJECT SCOPE

This chapter presents the background of operations in WAG 1, a general description of the
WAG 1 area, a detailed listing of the Solid Waste Management Units (SWMUs), and a description
of the 10 WAG 1 Operable Units (OUs). The conceptual scope and approach for proposed remedial
activities, method of accomplishment, Work Breakdown Structure (WBS), and technology needs for
WAG 1 are also described in this chapter.

2.1 DESCRIPTION
2.1.1 Background

ORNL was constructed for atomic weapons research and development during World War I
and began operation in 1943. It was initially chosen as the site for the Manhattan Project because
of its isolation from population centers. Initially the facility had a planned life of only 1 year. This
period was lengthened to 2 or 3 years, and as nuclear research and political climates have evolved,
ORNL has been continuously active. ‘

During the 45 years of production, operations, and research activities at ORNL, a variety of
radioactive and hazardous wastes have been generated. These wastes have been disposed of both
onsite and offsite. Waste disposal methods used in WAG 1 included shallow land burial in selected
areas using trenches only during the early evolution of waste operations at ORNL (e.g., SWSA 1);
and since that time, wastes have been disposed at other ORNL locations.

Due to the long and complex history of operations under different management regimes at
ORNL, identification and listing of active and inactive waste management units, contaminated
facilities, and other potential sources of continuing releases to the environment, such as waste
collection and storage tanks, solid waste storage arcas (SWSAs), waste treatment units,
impoundments, spill sites, pipeline leak sites, and areas of known contamination within buildings,
is an ongoing process.

Since operations at ORNL were initiated, many radioactive waste collection and storage tanks
have been installed, with capacities ranging from 500 to 170,000 gallons. The larger tanks originally
were designed for long-term storage of wastes. However, as tank storage capacity became less
available, ORNL began to treat wastes in the larger tanks and then dispose of the wastes. In
addition, buildings at ORNL that generated radioactive wastes were provided with waste collection
tanks. Wastes were stored and sampled before a decision was made regarding disposition of the
waste (i.e., storage in the main tanks or release to the process waste system for treatment before
disposal). )
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Since ORNL operations began, a number of tanks have been removed from service because
of leaks in either the tanks or the piping used to transfer wastes into or out of the tanks. In addition,
some tanks are no longer in service because the programs they served have ceased operation.

Nine surface impoundments identified in WAG 1 have been designated as release sites. Of
these sites, four contain process wastes and two are ponds that have been taken out of service and
backfilled. The remaining three sites include two aerated lagoons formerly used for treatment of
ORNL sewage, and the coal pile runoff collection basin.

During early operations at ORNL (1943-1946), radioactive solid wastes were buried at two
sites within the WAG 1 boundary: SWSA 1 and SWSA 2. An additional disposal site, the Former
Waste Pile Area, is also within WAG 1.

2.1.2 General Site Description
2.1.2.1 Physiography and Topography

The main facilities of ORNL, including WAG 1, are located in Bethel Valley at 800 to 850
feet mean sea level (MSL). Bethel Valley is bounded on the north by Chestnut Ridge (1100 feet
MSL) and on the south by Haw Ridge (1000 feet MSL).

The Oak Ridge Reservation (ORR) is located between the Cumberland Mountains to the
northwest and the Great Smokey Mountains to the southeast, in the Valley and Ridge Physiographic
Province of the Appalachian Mountains. The province, which is some 50 miles wide in this area,
extends approximately 1300 miles from the Canadian St. Lawrence low land into Alabama. Bounded
by the Appalachian Plateaus Province to the west and Blue Ridge Province to the east, the Valley

and Ridge Province is a complex zone characterized by a succession of southwest-trending ndgeS»

and valleys. On the ORR, elevations range from 750 to 1400 feet MSL.
2.1.2.2 Geology

WAG 1 is underlain by the limestone, siltstone, and calcareous shale facies of the Ordovician
Chickamauga Group. Figure 2.1 provides a generalized geologic cross section through the main plant
area showing the approximate relative positions of Stockdale’s Units C-H and selected WAG 1
SWMUs. Stockdale (1951) reports that the average strike of the units of the Chickamauga Group
in the vicinity of WAG 1, 56°E, is slightly different from that of the regional trend of Bethel Valley,
58°E. The dip of these units is to the southeast, commonly between 30° and 40°.

Stockdale describes the upper limestone units of the Chickamauga Group as being tightly
cemented and compact with the exception of several small solution channels, typically around 1 in.
in diameter, but up to as large as 1 ft. McMaster and Waller (1965) confirmed the categorization
of Stockdale on the basis of a geologic and soil study of the White Oak Creek (WOC) basin.
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Fig. 2.1. Geologic Cross Section through Main Plant Area. Source: BNI, 1989.
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In 1985, five boreholes, each approximately 400 ft deep, were completed in a northwest-
southeast transect along the east side of Fifth Creek. The information from these boreholes provided

representative cases from each of Units B through G of the Chickamauga Group (Boegly et al.,

1987). Itis reported that geophysical logs obtained during that study indicated that the rock is tightly
cemented and competent. Fractures often appeared to be reminieralized with calcite, with some
exhibiting signs of motion.

2.1.2.3 Seismic Activity .

A complete list of recent seismic events detected in the Oak Ridge area and those recorded
in the literature since 1800 is found in Boyle (1982). The Appalachian region from southeastern
Tennessee to Virginia averages one to two seismic events per year. The maximum shock
experienced in the Oak Ridge area from an earthquake with an epicenter in the East Tennessee region
was a Modified Mercalli (MM) VI intensity event in 1913.

Based on Algermissen’s (1982) seismic risk classification and probabilistic estimates, Oak
Ridge lies in seismic zone 2 (moderate activity), and there is a 10% probability that a seismic event
will produce horizontal movement at Oak Ridge in excess of 7% of gravity within a 50-year period.
This corresponds to an MM intensity of VII. This estimate and historic records indicate that an
earthquake of this intensity, which would cause minor to moderate damage of structures, should
occur every 300 to 1000 years.

2.1.2.4 Soils

Soil thickness at the site range from 1 to 25 ft. The deepest soils are found along the low
ridge that crosses the northern portion of the site, near the Graphite Reactor. The thinnest soils are
found in the southern portion of the site, near the surface impoundments and WOC.

Generally, the native soils on WAG 1 are produced by the in-place weathering of the
Chickamauga bedrock. The soils typically consist of yellow, light reddish-orange, or red clay of
medium stiffness containing variable quantities of chert, siltstone, and limestone fragments. The
mineralogy of native soils reflects composition of the underlying bedrock.

The soils at the site have been highly disturbed by construction activities. Reworked native
soils and nonnative, imported fill materials have been placed in pipe trenches, under foundations and
slabs, as backfill around buildings, and in other excavations throughout the site. This anthropogenic
zone extends from the surface to various depths throughout the site, frequently extending to the
bedrock surface, as is the case at the South Tank Farm. The anthropogenic zone is so complex that
complete characterization of all material types and their distribution is not considered to be cost
effective and, for practical purposes, is not feasible.

Some surface soil sampling has been conducted in specific areas, such as leak sites, spill
areas, and burial grounds, within the WAG boundary. In 1976 and 1977, SWSA 2 was considered
as a possible location for the Energy Systems Research Laboratory (ESRL), and soil core samples
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were collected to examine the subsurface soils for radioactive contamination (Oakes and Shank,

1977). A total of 25 cores, ranging from 4 to 9 ft deep, were collected and analyzed for alpha-, .
beta-, and gamma-emitting isotopes. The results indicated uranium and plutonium levels slightly

higher than samples collected near perimeter air monitoring stations. The samples collected for depth

profile analyses indicated high levels of radioisotopes (‘*’Cs, “’K, **Ra, and *Th) in the shallower

samples. The average core concentrations were found to be less than those from background

samples.

2.1.2.5 Surface Water

WAG 1 lies within the Bethel Valley portion of the WOC drainage basin. Three tributaries,
First Creek, Fifth Creek, and Northwest Tributary, flow through WAG 1. Figure 2.2 shows the
location of these streams relative to other streams in the vicinity.

The drainage area of WOC at the WAG 1 boundary is about 2040 acres. The boundaries of
the basin extend to the southwest and northeast along Chestnut Ridge and Haw Ridge. The Bethel
Valley quadrangle shows a spring as the source of First Creek. The spring, located near the foot of
Chestnut Ridge, has a potentially large recharge area. First and Fifth Creeks collect runoff from the
slope of Chestnut Ridge and then flow southeast through the plant area to their respective confluence
with the Northwest Tributary and WOC. First Creek also collects water from two wells north of
Bethel Valley Road. The water is pumped from the wells to a small impoundment on First Creek.

During the period February 5 to May 28, 1987, the maximum discharge for First Creek was
found to be less than 6 cubic feet per second (cfs), with most flows less than 1 cfs. For WOC, for
the period June 1949 to September 1955, the maximum discharge was found to be 124 cfs with the
average discharge in the order of 5 cfs.

A mercury assessment program was implemented in 1988 to identify, locate, and minimize
all sources of mercury contamination in ORNL discharges to maintain compliance with the National
Pollutant Discharge Elimination System (NPDES) permitting program (Taylor, 1989). Surface water
samples were collected from selected NPDES outfalls (Categories I, II, and IIT) and from previously
established serial numbered sampling stations and were submitted for mercury analysis. The results
of this survey indicated areas with mercury levels above background levels.

2.1.2.6 Groundwater

Groundwater movement beneath WAG 1 is not well defined, although a review of published
documents and conversations with ORNL investigators suggest that there are several flow regimes
of concern. Reports by Stockdale (1951); Webster (1976); and Bechtel National, Inc., (1989)
describe plant-scale studies at ORNL or within Bethel Valley. Groundwater is observed to occur
both in the unconsolidated overburden and within the bedrock; however, communication between
these zones has not been fully evaluated.
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Fig. 2.2. Location Map of ORNL Streams.
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The uppermost portion of the aquifer occurs under unconfined conditions. Recharge to the
system is generally through infiltration with localized recharge through surface impoundments (3500
area ponds). The watertable appears as a subdued replica of ground surface topography. Under
isotropic and homogeneous conditions, flow perpendicular to the groundwater contours could be
predicted. However, local flow patterns at ORNL are significantly affected by activities in the
anthropogenic zone including active sump pumps, directional permeabilities, and local recharge from
impoundments and leaking pipes. Additionally, vertical gradients have not been well defined and
are likely influenced by directional permeabilities in bedrock.

Flow of groundwater in bedrock may be highly influenced by directional permeabilities in
bedrock, including flow through jointed and fractured bedrock, interconnected solution cavities and
channels, and along bedding planes. Additionally, vertical gradients—both upward and downward
with the aquifer—may be present. Components of flow that have been identified in certain portions
of the site include horizontal — parallel to strike, horizontal — between units, horizontal — between
groups, and vertical. A strong flow component parallel to strike both within the Main Plant Area
and in Bethel Valley has also been reported.

Stockdale (1951) conducted the earliest studies to characterize local groundwater flow which
indicated that communication exists between solution cavities (1 in. to 12 in. diameter) in Unit G and
the 3513 pond. He judged that the Copper Creek Fault presented an impervious barrier to horizontal
groundwater flow between the Chackamauga Group and the Rome Foundation and that Unit F o the
Chickamauga Group functioned as a stratigraphic trap for groundwater, preventing its horizontal
flow. Recharge to the area primarily occurs through the infiltration of meteoric waters and local
recharge conditions (e.g., surface impoundments). Stockdale developed a water table map that
depicts the groundwater surface as a subdued replica of the overlying surface topography with minor
distortions attributed to recharge from the 3500 Area ponds.

Webster (1976) suggested that groundwater movement should not be plotted on the basis of
Stockdale’s watertable maps, mainly because of the anisotropic nature of the bedrock. From core
logs and Stockdale’s pressure tests, he concluded that solution cavity size and frequency of
occurrence diminished with depth, and that circulation of groundwater in the Chickamauga Group
may be restricted to. the upper several hundred feet. More recent work by Stueber and Webster
(1981) provided information on flow component parallel to strike within the Chickamauga Group in
Bethel Valley. This is supported by observations made onsite by Ketelle et al. (1985) that fluids lost
during drilling were returned at the surface parallel to strike through discharge to Fifth Creek. This
also indicates that flow beneath WOC and its tributaries and discharge to those same streams ar
possible scenarios for groundwater movement.

An additional observation made by Ketelle et al. (1986) is the presence of artesian conditions
at depth in the Chickamauga, evidenced by flowing wells and elevated pore pressures at depth,
therefore indicating the presence of both upward and downward vertical gradients at the site. They
also observed a reduction in flow in two coreholes during pump testing of two wells installed north
of Bethel Valley Road. Further investigation of the construction of these two supply wells indicates
that water is being pumped from both the Chickamauga and Knox groups in each of the wells. The
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source of the influence is therefore not well defined. The possibility exists that there is
communication across the units of the Chickamauga as well as the potential for communication
between the Know and Chickamauga groups.

Huff (1985) conducted a dry weather dye tracer study to investigate an LLW transfer line leak
between Buildings 3019 and 3074 in WAG 1. The study showed movement of groundwater parallel
to strike toward a sump located in the Oak Ridge Research Reactor building and movement around
Building 3019. The study concluded that flow towards the Oak Ridge Research Reactor sump was
* controlled by directional permeabilities in bedrock (solution cavity, joints, fractures) and an induced
hydraulic gradient towards the Oak Ridge Research Reactor sump. Flow around Building 3019 was
reported as a function of directional permeabilities in the anthropogenic zone—along pipelines within
permeable backfills.

2.1.2.7 Biota

The environs of the ORR are typical of the ecological systems of the Appalachian region.
The dominant plant community is the Oak Hickory Forest, with extensive stands of mixed yellow
pine and hardwoods. Nonforest areas include grasslands, devegetated areas, and developed locations.
Nonforest areas predominate in WAG 1. Since the main plant area occupies most of WAG 1, the
area is urban, paved over with streets or parking lots or covered by buildings.

The forests in the ORR serve as hosts for many wildlife species. Therefore, the area may
serve as a refuge for wildlife (de Laguna et al., 1958). Approximately 60 species of reptiles and
amphibians; more than 120 species of terrestrial birds; 32 species of waterfowl, wading birds, and
shore birds; and about 40 species of mammals have been recorded (Nix et al., 1986).

No known species that are included in the federal list of threatened or endangered plants have
been found on WAG 1. Of the 12 species on the federal endangered species list, only two species,
the southern bald eagle (Haliaeetus lencocephalus) and the eastern cougar (Felis coucolor cougar),
have been sighted on the reservation.

The aquatic community potentially affected by WAG 1 includes the WOC watershed and the
Clinch River downstream from the mouth of WOC. The WOC watershed is not known to have any
threatened or endangered species.

2.1.3 Release Sites

All currently identified WAG 1 release sites, including those reported on the "Solid Waste
Management Unit List" and their current disposition are listed in Table 2.1. All of the release sites
will not be considered in this Baseline Report. A total of 167 release sites, designated as Solid
Waste Management Units (SWMUs), are currently associated with WAG 1. Of these, 91 are not
currently considered to be within the ER scope. MMES Waste Management has custody of 36
SWMUs, and these consist primarily of active and inactive waste storage tanks or other waste storage
facilities. Twenty-seven SWMUs require no further action (NFA) by the FFA, five sites are the
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responsibility of the D&D program, 21 sites are the responsibility of Surplus Facilities Management,
and two sites are considered to completely remediated. The remammg 76 sites are considered within
the ER Program and are identified with an operable unit as shown in Table 2.1.

As a result of the budget and operating constraints, SWMUSs that are still active facilities are

~ not included in the FY92 baseline for several reasons. Active facilities go through a formal transfer

procedure when they are transferred from Waste Management to the ER Program. Transition funding
is provided by Waste Management until ER can include the facility in the ER Program budget
planning cycle. In addition, active facilities may not be available for remediation when scheduled
due to operating constraints. Schedule delays are costly and may result in failure to comply with
FFA milestones.

The 76 units included in the ORNL ER WAG 1 Baseline Report are shown in Fig. 2.3 and
discussed in more detail in Section 2.1.4. Appendix C of the FY 1992 FFA (DOE/OR-1014, 1992)
provided the basis for including sites in the FY92 Baseline Report. As the Baseline Report is a
living document, it will be revised to coincide with future revisions to the FFA. More units will be
added as the baseline is updated in successive FYs until all units requiring remedial action have been
addressed.
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Table 2.1. WAG 1 Solid Waste Management Unit List.

SWMU # ou #
1.1 9
1.2 9
1.3 9
1.4 9

1.5A 9
1.5B 9
1.5C 9
1.5D 9
1.5E 9
1.5F 9
1.5G 9
1.5H 9
1.51 9
1.5] 9
1.5K 9
L.5L 9
1.5M 9
1.5N 9
1.50 9
1.5P 9
1.5Q 9

ERWM/docm/6151

September 1992

Site Name/Description
Mercury—contaminatcd soil, Building 3503
Mercury-contaminated soil, Building 3592
Mercury-contaminated soil, Building 4501
Mercury-contaminated soil, Building 4508
LLLW Lines & Leak Sites - South of
Building 3020
LLLW Lines & Leak Sites - East of
Building 3020
LLLW Lines & Leak Sites - West of
Building 3082
LLLW Lines & Leak Sites - North of
Building 3019
LLLW Lines & Leak Sites - Southwest
corner of Building 3019
LLLW Lines & Leak Sites - Between Tanks
W-5 and WC-19
LLLW Lines & Leak Sites - Underneath
Building 3047
LLLW Lines & Leak Sites - General isotope
area (Buildings 3037, 3038, 3034, etc.)
LLLW Lines & Leak Sites - Building 3092
area -

LLLW Lines & Leak Sites - Underneath
Building 3026

LLLW Lines & Leak Sites - Between Tanks
WC-1 and W-5

LLLW Lines & Leak Sites - ORR water line
(Building 3085)

LLLW Lines & Leak Sites - Building 3028
LLLW Lines & Leak Sites - East of
Building 2531 ;

LLLW Lines and Leak Sites - Underneath
Building 3515

LLLW Lines and Leak Sites - Building 3525
to a sump

LLLW Lines and Leak Sites - Underneath
Building 3550

2-10

Status -

ERB
ERB
ERB
ERB
ERB
ERB
ERB
ERB
ERB
ERB
ERB
ERB
ERB
ERB
ERB
ERB

ERB
ERB

ERB

ERB

ERB
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # ouU # Site  Name/Description Status
1.5R 9 LLLW Lines and Leak Sites - Sewernear = =  ERB
Building 3500
1.5S 9 LLLW Lines and Leak Sites - Abandoned ERB
line, Central Avenue Area
1.5T 9 LLLW Lines and Leak Sites - North of ERB
Building 4508
1.5U 9  LLLW Lines and Leak Sites - North of ERB

Building 3518 & 3544 and west of the
Equalization Basin, 3524

1.5V 9 LLLW Lines and Leak Sites - Northwest of ERB
SWSA 1
1.5W 9 LLLW Lines and Leak Sites - Ground ERB
| contamination by Building 3503
1.6 9 Contaminated surfaces and soil from 1959 ERB
explosion in Building 3019 Cell
1.7 9 Contamination at base of Building 3019 ERB
Stack
1.8 -- Graphite reactor storage canal overflow D&D
(Buildings 3001 and 3019)
1.9 9 Oak Ridge Research Reactor decay tank ERB
- rupture site (3087)
1.10 9 Storage pads (Buildings 3503 and 3504) ERB
1.11 9 Decommissioned waste holding basin, 3512 ERB

(was an earthern-diked pond about 40 x 40
ft, holding about 30,000 gal. Site is now
part of the Building 3544 parking lot).
1.12 2 Waste holding basin 3513 was placed in ERB
service in 1944 and was removed from
service in 1976. Basin measures about 200
by 200 ft at the bottom, with sloping walls,
and has a normal total capacity of 1,880,000
gal.
1.13 2 Equalization basin 3524 was placed in ERB
service in 1945 at only one half of the
basin’s present size of 95 by 250 ft. Present
total capacity is about 1,000,000 gal. -
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # OU # Site  Name/Description Status

1.14 2 Process waste pond (north) 3539 was placed @~ ERB
in service in 1964. Basin measures 65 by 90
ft at the top of the berm, has a capacity of
150,000 gal, and has a bottom liner of 6-in.
thick compacted clay

1.15 o2 Process waste pond (south) 3540 was placed ERB
in service in 1964. basin measures 65 by 90
ft at the top of the berm, has a capacity of
150,000 gal, and has a bottom liner of 6-in.
thick compacted clay

1.16 TBD  East sewage aeration pond 2543 was placed WMA
in service in 1974. pond has a capacity of
about 1,000,000 gal.

1.17 TBD  West sewage aeration pond 2544 was placed WMA
in service in 1974. pond has a capacity of
about 1,000,000 gal.

1.18 Coal pile settling basin 2545 was placed in NFA
service in 1978 for the treatment of coal
storage pile runoff. Basin is now used as the
surge basin for the coal pile runoff treatment
facility and has a capacity of 300,000 gal.

1.19 9 Low-Intensity test reactor ponds 3085W. ' ERB
Each pond was about 8 by 40 ft and held
about 9,000 gal. In 1964 the ponds were
filled with clay and earth and covered with

grass.
1.20 9 Fission Product Development Lab (FPDL), ERB
east of Building 3517, was placed in service
in 1958
1.21 3 FPD Lab LLLW transfer line to the vicinity ERB

of the South Tank Farm (3507 Area), was
placed in service in 1958 and removed from
service in 1978.
1.22 9 Isotopes ductwork, Filter House 3110, ERB
Underground ductwork received exhaust air
from buildings in the Isotope Area for
filtration in 3110. Placed in service in early
1960s and removed from service in 1986.
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September 1992 2-12



ENVIRONMENTAL RESTORATION PROGRAM
WASTE AREA GROUPING 1 BASELINE REPORT

OAK RIDGE NATIONAL LABORATORY

SWMU #

Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

Ou #

1.23A

1.23B

1.24A

1.24B

1.25A

1.25B

1.25C

1.26A

1.26B

ERWM/docm/6151
September 1992

1

Site Name/Description

Inactive LLLW Collection/Storage Tank W-

14, is 800 gal domed, vertical cylindrical,
Gunite tank, built in 1943, located in the
North Tank Farm (3023 Area).

Inactive LLLW Collection/Storage Tank W-
24, is 800 gal domed, vertical cylindrical,
Gunite tank, built in 1943, located in the
North Tank Farm (3023 Area).

Inactive LLLW Collection/Storage Tank W-3
is 42,500 gal domed, vertical cylindrical,
Gunite tank, built in 1943, located in the
North Tank Farm (3023 Area).

Inactive LLLW Collection/Storage Tank W-4
is 42,500 gal domed, vertical cylindrical,
Gunite tank, built in 1943, located in the
North Tank Farm (3023 Area).

Inactive LLLW Collection/Storage Tank W-
13 is 2,000 gal horizontal cylindrical,
stainless steel tank, installed in 1945, located
in the North Tank Farm (3023 Area).
Inactive LLLW Collection/Storage Tank W-
14 is 2,000 gal horizontal cylindrical,
stainless steel tank, installed in 1945, located
in the North Tank Farm (3023 Area).
Inactive LLLW Collection/Storage Tank W-
15 is 2,000 gal vertical cylindrical, stainless
steel tank, installed in 1945, located in the
North Tank Farm (3023 Area).

Inactive LLLW Collection/Storage Tank W-5
is 170,000 gal domed, vertical cylindrical.
Gunite tank, built in 1943, located in the
South Tank Farm (3507 Area).

Inactive LLLW Collection/Storage Tank W-6
is 170,000 gal domed, vertical cylindrical.
Gunite tank, built in 1943, located in the
South Tank Farm (3507 Area).
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SWMU #

~

Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

ou #

1.26C

1.26D

1.26E

1.26F

1.27

1.28

1.29

1.30A

1.30B

ERWM/docm/6151
September 1992

1

10

10

10

Site Name/Description
Inactive LLLW Collection/Storage Tank W-7
is 170,000 gal domed, vertical cylindrical.
Gunite tank, built in 1943, located in the
South Tank Farm (3507 Area).
Inactive LLLW Collection/Storage Tank W-8
is 170,000 gal domed, vertical cylindrical.
Gunite tank, built in 1943, located in the
South Tank Farm (3507 Area).
Inactive LLLW Collection/Storage Tank W-9
is 170,000 gal domed, vertical cylindrical.
Gunite tank, built in 1943, located in the
South Tank Farm (3507 Area).
Inactive LLLW Collection/Storage Tank W-
10 1s 170,000 gal domed, vertical cylindrical.
Gunite tank, built in 1943, located in the
South Tank Farm (3507 Area).
Inactive LLLW Collection/Storage Tank W-
11 is 1500 gal domed, vertical cylindrical.
Gunite tank, built in 1943, located at the
southeast corner of the South Tank Farm
(3507 Area) near Tank W-12.
Inactive LLLW Collection/Storage Tank W-
1A is 4000 gal horizontal cylindrical,
stainless steel tank, installed in 1951, located
in the North Tank Farm (3023 Area).
Inactive LLLW Collection/Storage Tank
WC-1 is 2150 gal vertical cylindrical,
stainless steel tank, installed in 1950, located
in the Isotopes Circle between Buildings
3038 and 3037.
Inactive LLLW Collection/Storage Tank

- WC-15 is 1000 gal vertical cylindrical,

stainless steel tank, installed in 1951, located
southeast of Building 3587.

Inactive LLLW Collection/Storage Tank
WC-17 is 1000 gal vertical cylindrical,
stainless steel tank, installed in 1951, located
southeast of Building 3587.
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SWMU #

Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

ou #
1.31A 10
1.31B 10
1.31C 10
1.32 1
1.33 TBD
1.34 TBD
TBD
1.35
1.36 TBD
1.37A TBD
ERWM/docm/6151

September 1992

Site Name/Description
Inactive LLLW Collection/Storage Tank TH-
1 is 2500 gal vertical cylindrical, stainless
steel tank, installed in 1948, located south of
Building 3503.
Inactive LLLW Collection/Storage Tank TH-
2 is 2400 gal vertical cylindrical, stainless
steel tank, installed in 1952, located south of
Building 3503.
Inactive LLLW Collection/Storage Tank TH-
3 is 3300 gal vertical cylindrical, stainless
steel tank, installed in 1952, located south of
Building 3503.
Inactive LLLW Collection/Storage Tank TH-
4 is 14,000 gal domed, vertical cylindrical,
Gunite tank, built in 1943, located southwest
of Building 3500.
Active LLLW Collection Tank 2026A os
500 gal vertical cylindrical, Hastelloy C tank
with a stainless steel top head, installed in
1961, located southeast of Building 2026.
Active LLLW Collection Tank WC-2 is
1000 gal vertical cylindrical, stainless steel’
tank, installed in 1951, located east of
Building 3092.
Active LLLW Collection Tank WC-3 is.
1000 gal vertical cylindrical, stainless steel
tank, installed in 1950, located at south side
of Building 3025.
Inactive LLLW Collection Tank WC-4 is
(volume uncertain), vertical cylindrical,
stainless steel tank, installed in the early
1950s, located at west end of Building 3026-
C
Inactive. LLLW Collection Tank WC-5/1000
gal vertical cylindrical, stainless steel tank,
installed in 1952, located south of Building
3503.
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # ou #
1.37B TBD
1.37C TBD
1.37D TBD

1.38 TBD
1.39A TBD
1.39B TBD
1.39C TBD
1.39D TBD
1.39E TBD

. ERWM/docm/6151

September 1992

Site Name/Description
Inactive LLLW Collection Tank WC-6 is
500 gal vertical cylindrical, stainless steel
tank, installed in 1952, located south of
Building 3503.
Inactive LLLLW Collection Tank WC-8 is
1000 gal vertical cylindrical, stainless steel
tank, installed in 1952, located south of
Building 3503.

‘Active LLLW Collection Tank WC-9 is

2140 gal vertical cylindrical, stainless steel
tank, installed in 1952, located south of
Building 3503.

Active LLLW Collection Tank WC-7 is
1100 gal vertical cylindrical, stainless steel
tank, installed in 1951, located south or west
of Building 3504.

Active LLLW Collection Tank WC-10 is
2300 gal horizontal cylindrical, stainless steel
tank, installed in 1951, located southeast of
Building 3587.

Inactive LLLW Collection Tank WC-11 is
4600 gal horizontal cylindrical, stainless steel
tank, installed in 1951, located southeast of
Building 3587.

Inactive LLLW Collection Tank WC-12 is
1000 gal vertical cylindrical, stainless steel
tank, installed in 1951, located southeast of
Building 3587. :

Inactive LLLW Collection Tank WC-13 is
1000 gal vertical cylindrical, stainless steel
tank, installed in 1951, located southeast of
Building 3587.

Inactive LLLW Collection Tank WC-14 is
1000 gal vertical cylindrical, .stainless steel
tank, installed in 1951, located southeast of
Building 3587.
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # _OU #
1.40 TBD
1.41 TBD
1.42A TBD
1.42B TBD
1.42C TBD
1.43A -
1.43B -
1.44 -
Seember 1992

Site Name/Description
Active LLLW Collection Tank WC-19 is
2100 gal horizontal cylindrical, stainless steel
tank, installed in 1953, located northeast of
Building 3028. '
Inactive LLLW Collection Tank W-12 is 700
gal vertical cylindrical, stainless steel tank,
(year of installation uncertain), located
southwest of Building 3525 near Tank W-11.
Active LLLW Collection Tank W-16 is 1000
gal vertical cylindrical, stainless steel tank,
installed in 1950, located east of the South
Tank Farm (Area 3507) and north of
Building 3515.
Inactive LLLW Collection Tank W-17 is
1000 gal vertical cylindrical, stainless steel
tank, installed in 1950, located east of the
South Tank Farm (3507 Area) and north of
Building 3515.
Inactive LLLW Collection Tank W-18 is
"1000 gal vertical cylindrical, stainless steel
tank, installed in 1950, located east of the
South Tank Farm (3507 Area) and north of
Building 3515.
Active LLLW Collection/Storage Tank W-21
is 50,000 gal horizontal cylindrical, stainless
steel tank, installed in 1976, located in
stainless-steel-lined concrete vault between
Buildings 2531 and 2537.
Active LLLW Collection/Storage Tank W-22
is 50,000 gal cylindrical, stainless steel tank,
installed in 1976, located in stainless-steel-
lined concrete vault between Buildings 2531
and 2537.
Active LLLW Concentrate Storage Tank W-
23 is 50,000 gal horizontal cylindrical,
stainless steel tank, installed in 1976, located
in stainless-steel-lined concrete vault between
Buildings 2531 and 2537.
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

ouU #

1.45A

1.45B

1.46

1.47

1.48

1.49

1.50

1.51

ERWM/docm/6151
September 1992

Site Name/Description
Active LLLW Concentrate Storage Tank C-1
is 50,000 gal horizontal cylindrical, stainless
steel tank, installed in 1964, located in
concrete vault adjacent to north side of
Building 2531.
Active LLLW Concentrate Storage Tank C-2
is 50,000 gal horizontal cylindrical, stainless
steel tank, installed in 1964, located in
concrete vault adjacent to north side of
Building 2531.
SWSA 1 (Area 2624), triangularly shaped
with an area of about 1 acre, placed in
service in 1943 and removed from service in
1944, located just south of White Oak Creek
and west of Building 3608.
SWSA 2 (Area 4003), about 3.5 acres in
size, placed in service in 1944 and removed
from service in 1946, located northwest of
Building 4500N and about 300 ft north of
Central Avenue.
LLLW Evaporator Facility, Building 2531
was placed in service in 1965, located
northwest of the intersection of White Oak
Avenue and Third Street.
Neutralization Facility, Building 3518 was
placed in service in the late 1950s as the
Process Waste Treatment Plant (PWTP) and
converted to its present use in 1979 when
Building 3544 was built. It is located south
of the intersection of White Oak Avenue and
Third Street and northeast of Building 3544,
PCB Storage Area, 2018N area is 70 by 15
ft and surfaced with asphalt and concrete. It
was placed in service September 1985,
located just north of Building 2018.
PWTP, Building 3544, placed in service in
1979, located south of the intersection of
White Oak Avenue and Third Street and
north of White Qak Creek.
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # OU # Site Name/Description - Status
1.52 -- STP, Building 2521, placed in service in .. NFA
1986, located east of North Street and south
of Ponds 2543 and 2544

1.53 -- Septic Tank for Buildings 3000 and 3078, NFA
580 gal capacity concrete tank, built in 1950, )
located north of the substation.

1.54 -- Waste Oil Storage Tanks 2525A and NFA
2525B/500 gal ea. steel tanks, installed in
1984, located within a 3-ft high dike near the
southeast comer of the Fabrication Shop A,

Building 2525.

1.55 -- Septic Tank for Buildings 5507 and 5507, NFA
750 gal capacity pre-cast concrete tank, built ‘
in 1967, located on the southwest side of
Building 5507.

1.56A 10 Inactive LLLW Collection Tank W-19, 2250 ERB
gal vertical cylindrical, stainless steel tank,
installed in 1955, located north of Building
3517 and east of Building 3505, adjacent to
Tank W-20.

1.56B 10 Inactive LLLW Collection Tank W-20, 2250 ERB
gal vertical cylindrical, stainless steel tank,
installed in 1955, located north of Building
3517 and east of Building 3505, adjacent to
Tank W-19,

- 1.57 -~ Nonradiological Wastewater Treatment Plant NFA

(WTP) Buildings 3549 through 3608/located
south of White Oak Creek and east of
SWSA 1.

1.58 8 Former Waste Pile Area located directly ERB
south of Nonradiological WTP, may be an
extension of SWMU 1.57.

11.59 -- Old Incinerator Site located south of White NFA
Oak Creek and west of SWMU 1.57,
estimated dates of operation are 1944 to
1967.
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

ouU #

1.60

1.61A

1.61B

1.61C

1.61D

1.61E

1.61F

1.61G

1.61H
1.611

1.61]
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Site Name/Description
Office Building for Efficiency & Renewable
Energy Research, Building 3147 located west
of the Shock Tube Laboratory, Building
3114, and the Roof Test Center, Building
3144,
Waste Accumulation Area, Building 1503,
(the old cylinder dock), comprised of a
covered 10 by 30 ft dock, located southwest
of Building 1503, and the adjacent ground-
level 30 by 30 ft concrete pad.
Qil Storage Area, Building 2013, located on
the north side of Building 2013.
Waste Oil Storage Area, Building 2018, oil
storage house about 25 by 12 ft with a diked
concrete floor and a total storage capacity of
1500 gal, placed in service in late 1985,
attached to Building 2018.
Fluorescent Tube Container Storage Area,
Building 3025, covered porch.
Waste Oil Storage Area, Building 3038, dock
located on the east end of Building 3038.
Oil Storage Area, Building 3103, located
outside of the Cooling Tower, Building 3103
Hazardous Waste Accumulation Area,
Building 3500 10 by 10 ft metal building on
the dock located at the southeast corner of
Building 3500.
Waste Oil Storage Area, Building 3550,
located on the south side of Building 3550.
Oil Storage Area, Building 4500N, consists
of the north elevator dock.
Oil Storage Area, Building 45008, consists
of a diked concrete pad with ramp, placed in
service about 1983, located at the west end
of Building 45008 between Building 45008
and 4508.
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # OuU # Site Name/Description Status
1.61K -- Waste Oil Storage Area, Building 4509, - NFA

located at the Compressor House, Building
4509, across White Oak Creek and south of
Building 4500S. :
1.61L -- PCB Waste Container Storage, Building NFA
_ 6000/located on the south side of Building
: 6000 near the shop -
1.62 - Waste Evaporator Facility (Pilot Plant), D&D
Building 3506/placed in service in 1949 and
. removed from service in 1954(7). Located
between the west edge of the South Tank
Farm (Area 3507) and Third Street south of
Central Avenue (formerly identified as
SWMU 1A.10).
1.63 9 Transfer canal and dissolver pit, Building ERB
35085, located on the west side of the Metal
Recovery Facility (also known as the FPDL
Annex), Building 3505, east of Third Street.
D & D operations are presently in progress
on Building 3505 OU #1 for removal of the
transfer canal and dissolve over pit contents
(OU1), and demolition of the canal and pit
(OUa). '
. 1.64A TBD  Active LLLW Collection Tank S-223, 2500 WMA
gal stainless steel tank, installed in 1955,
located in an epoxy-coated concrete vault at
the north side or northwest comer of
Building 3517
1.64B TBD  Active LLLW Collection Tank S-324, 1000 WMA
gal stainless steel tank, installed in 1955,
located in an epoxy-coated concrete vault at
the north side or northwest corner of
Building 3517.
1.64C TBD  Inactive LLLW Collection Tank S-424, 500 WMA
gal glass-lined carbon steel tank, installed in
1955, located in an epoxy-coated concrete
vault at the north side or northwest corner of
Building 3517.
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # OouU #
1.64D - TBD
1.65A TBD
1.65B TBD

1.66 TBD
1.67A --
1.67B --
1.67C TBD

1.68 10
1.69A TBD
1.69B TBD

ERWM/docm/6151

September 1992

Site Name/Description
Active LLLW Collection Tank S-523, 1000
gal stainless steel tank, installed in 1955,
located in an epoxy-coated concrete vault at
the north side or northwest corner of
Building 3517.
Active LLLW Collection Tank F-201, 50 gal
stainless steel tank, installed in 1962, located
in off-gas vault south side of Building 3525.
Active LLLW Collection Tank F-501, 200
gal stainless steel tank, installed in 1962,
located in vault south side of Building 3525.
Inactive LLLW Collection Tank W-11, 500
gal horizontal cylindrical, stainless steel tank,
installed in 1959, located under Building
3028.
Inactive LLLW Collection Tank 4501-C 100
gal stainless steel tank, located in basement
room BG74 of Building 4501. Tank was
removed and disposed of in November,
1991. '
Inactive LLLW Collection Tank 4501-D, 100
gal stainless steel tank, located in basement
room BG74 of Building 4501. Tank was
removed and disposed of in November 1991.
Inactive LLLW Collection Tank 4501-P, 140
gal stainless steel tank, installed in 1955,
located in basement room BG74 of Building
4501.
Inactive Filter House Seal Tank 3002-A,
2200 gal stainless steel tank, located about
20 ft south of Building 3002.
Active LLLW Collection Tank N-71, 240 gal
stainless steel tank, installed in 1954, located
in Cell VII of Building 3019.
Active LLLW Collection Tank P-3, 200 gal
stainless steel tank, installed in 1954, located
in Cell VI of Building 3019.
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # ou # Site Name/Description Status
1.69C TBD  Active LLLW Collection Tank P-4, about WMA
200 gal stainless steel tank, installed in 1954,
located in Cell VI of Building 3019.

1.70 TBD  Active LLLW Collection Tank LA-104, 296 WMA
gal stainless steel tank, located in a concrete )
vault under the floor at the west end of
Building 3047.

-1.71 10 Inactive LLLW Collection Tank H-209, 2500 ERB
gal horizontal cylindrical, stainless steel tank,
installed in 1961, located at the southwest
corner of Building 3517.

1.72 10 Inactive LLLW Tank 3001-S, believed to be ERB
a 2000 gal stainless steel tank, located on the
south side of Building 3001.

—— - Inactive LLLW Tank 3001-A, estimated SF
1500 gal square, painted steel tank used for
borated water, installed in 1949 and removed
from service in 1965, located west of
Building 3001.

1.73 10 Inactive LLLW Collection Tank 3001-B, ERB
estimated 75 gal stainless steel tank, installed
in 1943 and removed from service in 1965,
located under the concrete stairway landing
at south edge of Building 3001.

1.74 10 Inactive LLLW Collection Tank 3003-A, ERB

) 16,000 gal vertical cylindrical, concrete tank,
built in 1943 and removed from service in
- 1965, located about 15 ft south of Building
3003.

1.75 10 Inactive LLLW Collection Tank 3004-B, 75 ERB
gal vertical cylindrical, stainless steel tank,
installed in 1956, located in a concrete vault
east of Building 3008.

1.76 10 Inactive LLLW Collection Tank 3013, ERB
volume uncertain, vertical cylindrical,
stainless steel tank, year of installation
uncertain, located south of Building 3013.
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # OouU # Site Name/Description Status
1.77 TBD  Active LLLW Collection Tank L-11, 400 gal = WMA
stainless steel tank, installed in 1976, located
within the PWTP, Building 3544.
1.78 10 Inactive LLLW Collection Tank T-30, 825 ERB
gal vertical cylindrical, stainless steel tank,
installed in 1961, located in a lead-shielded
concrete vault at the southwest comer of
- Building 4507.
TBD  Storage Canal, 101-ft-long canal (7 ft wide ‘D&D
1.79 by 11.5 ft deep) between the Graphite
Reactor, Building 3001, and Building 3019,
11.5-ft deep), covered with concrete and soil,
contains about 62,000 gal of water. (There is
RCRA action in progress to remove
: sediment).
1.80A -- Acid Storage Tank 3505A, 5000 gal stainless D&D
steel tank, located at the west end of
Building 3505.
1.80B -- Caustic Storage Tank 3505B, 5000 gal D&D
carbon steel tank, located at the west end of
Building 3505. (NOTE: This tank was
originally insulated, but the insulation was
removed after the tank was emptied and
removed from service).
IA.1A -- Graphite Reactor, Building 3001, 5-story SF
. steel frame and corrugated metal structure,
placed in service in 1943 and removed from
service in 1963, located on the north side of
Hillside Avenue between Buildings 3019 an
3042. '
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Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

ou #

1A1B

1A.IC

1A.1D

1A 1E

1A2A

1A.2B

ERWM/docm/6151
September 1992

Site Name/Description Status
Fan House, Building 3003, placed in service . SF
in 1943 and removed from service in the
1960s except for one small auxiliary blower
and the ductwork from Building 3001 to
exhaust air from the Graphite Reactor to its
stack, 3018. The large fans were removed
and the building was remodeled in the early
1970s; this building is now named the Solid
State Accelerator Facility, (This SWMU was
originally part of SWMU 1A.1A). '
Filter House, Building 3002, placed in SF
service in 1948, located northwest of
Building 3001. (This SWMU was originally
part of SWMU 1A.1A).
Stack, 3018, reinforced concrete stack about SF
200-ft tall and 12-ft 8-in. OD at the base, put
in service in 1943, located at the southwest
corner of Building 3003, (This SWMU was
originally part of SWMU 1A.1A).
Underground Exhaust Ducts, connecting SF
Buildings 3001, 3002, 3003, 3018 placed in
service in 1943 to transfer the exhaust air
from the Graphite Reactor, Building 3001 to
the stack, 3018 (This SWMU was originally
part of SWMU 1A.1A)).
LIT Reactor, Building 3005, wood-frame SF
structure, placed in service in 1951, as a
training reactor and later converted to a test
reactor, removed from service in October
1968, located north of Building 3042.
Heat Exchangers, Building 3077, Marley SF
metal cooling tower placed in service in
1951 to transfer heat from the LITR cooling
water to the air, removed from service in
1968, located north of Building 3005.
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SWMU #

Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

ou #

1A3

1A.4

1A5

1A.6

1A.7

ERWM/docm/6151
September 1992

Site Name/Description
Oak Ridge Research Reactor, Building 3042,
steel frame and corrugated metal structure
with some equipment buried underground
external to the building, placed in service in
1959 and shut down in 1989.
%Co Storage Garden, Building 3029,
subterranean area containing 92 stainless
steel tubes surrounding an irradiation
chamber, each tube can hold a Co-60 source
can at the bottom; located within Building
3029 on the Isotope Circle; placed in service
in the late 1950s, still operable and contains
an inventory of *Co but is not presently in
use.
FPD Laboratory, Building 3517/consists of
23 large, shielded associated manipulator
galleries and operating areas, placed in
service in 1958 and placed in partial standby
in 1975, located northeast of the intersection
of White Oak Avenue and Third Street.
Fission Product Pilot Program, Building
3515, consists of a concrete-shielded cell
with an adjacent shielded operating area
placed in service in 1948 and removed from
service in 1958, located at the east side of
the South Tank Farm (Area 3507).
Metal Recovery Facility (also known as the
FPD Laboratory Annex), Building 3505,
consists of 7 concrete process cells, a below-
grade dissolver pit, and a transfer canal.
Built in 1951, placed in service in 1952, and
removed from service in 1960; located on
the east side of Third Street between the
South Tank Farm (Area 3507) and Building
3517.

Status
SF

SF

SF (partial)

SF

SF



OAK RIDGE NATIONAL LABORATORY
ENVIRONMENTAL RESTORATION PROGRAM
‘ WASTE AREA GROUPING 1 BASELINE REPORT

“Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

SWMU # ou # Site Name/Description Status
1A.8 -- Storage Garden (3033), consists of 7 buried D&D
stainless steel wells for the storage of sealed
radioactive sources, irradiated targets, and
miscellaneous items; placed in service in
1956, removed from service in 1975, and
decommissioned in 1990 by the removal and
disposal of the wells; located just north of
Building 3033 in the Isotope Circle. The D
& D work has been completed.
1A.9 -~ %Sr Power Generators, Building 3028, SF
consists of four *°Sr thermoelectric power
generators stored in a staging area located
west of Building 3028 in the Isotope Circle.

1A.10 -- Waste Evaporator Facility (Pilot Plant), ~ --—--
Building 3506 (NOTE: Now listed as
SWMU 1.62)). -

1A.11 -- Ceramic Processing Laboratory, Building SF
: 4508 consists of the complex (room 139)

within Building 4508, placed in service in

196.

1A.12 -- High-Level Chemical Development SF
Laboratory, Building 4507, consists of 4 hot
cells with equipment for handling highly
irradiated alpha-beta-gamma sources and
associated chemical make-up equipment,
glove boxes, etc.; built in 1957, removed
from service in 1980, and subsequently
mothballed. '
1A.13 -- Remote Coating Furnace Loop, Building SF
’ 4508, facility and associated support
equipment located in Room 265A of
Building 4508; placed in service in the 1960s
and removed from service in 1980.
1A.14 -- Transuranium Research Laboratory Room 45, SF
- Building 5505, placed in service in 1967, the
13 glove boxes were removed in 1989 for
disposal.
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SWMU #

Table 2.1. WAG 1 Solid Waste Management Unit List (continued).

oU # Site Name/Description

1A.15

1A.16

1A.17

S W0 LA AW -

-- High-Level Radiochemical Analytical
Laboratory, Building 3019B consists of 7
manipulator-equipped hot cells and a
centrally located storage cell; operated from
1955 to 1980; is located just northeast of the
intersection of Hillside Avenue and Third
Street. :

-- Oak Ridge Research Reactor Hea
Exchanger, Building 3087, consists of 7
adjacent water-to-air heat exchangers on a
common concrete pad; placed in service in
1959 and replaced in 1961 by 2 wood
cooling towers of greater capacity; located
southwest of the intersection of Northside
Drive and Fifth Street.

-- Offgas Filter House, Building 3121 placed in
service in 1966, located southeast of and
adjacent to Building 3019

Environmental Restoration Baseline Action Item

ORNL Decontamination and Decommissioning Program

No Further Action Required by Regulatory Agreement. FFA, Appendix C.
Remedial Action Completed/Underway

Surplus Facility, Candidate for Funre D & D

Waste Management Active System

Not on FFA List

To Be Determined as not currently in the ER Baseline

Not assigned to an OU as not anticipated to be included-in ER Baseline

Description
North and South Tank Farms and Tanks TH-4 and W-11
Surface Impoundments
Underground Pipelines and Storm Drains
Groundwater
White Oak Creek Floodplain Soils and Sediments
SWSA 1
SWSA 2
Waste Pile
Contaminated Soils
Steel Tank Systems

2.1.4 Operable Units and Solid Waste Management Units

For purposes of this baseline planning process, ten WAG 1 OUs have been identified. Based
on the results of the Phase I Remedial Investigation and previous studies, the 76 SWMUs with
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similar characteristics and/or geographical locations were grouped into these operable units. The ten
operable units fall into three categories according to associated release mechanisms and potcntlal
exposure conditions. The OUs are categorized as shown.

Category 1 - Source Control
OU1 North Tank Farm, South Tank Farm and TH-4/W-11
Category 2 - Control of Off-WAG Migration

OU2 Surface Impoundments

OU3 Underground Pipelines/Storm Drains

OU4 Groundwater

OU5 White Oak Creek Flood Plain Soils/Sediments
OuU6 SWSA 1

Category 3 - Control of On-WAG Migration

OU7 SWSA2

OU8 Waste Pile

OU9 Contaminated Soils
OUI10 Steel Tank Systems

Category 1 - Source Control

Approximately 95% of the documented inventory of radionuclides within waste management
units in WAG 1 is contained within the underground storage tanks in the South Tank Farm. While
there have been no documented releases from these Gunite tanks, their age and uncertain structural
integrity suggest the potential for a release in the future. Gunite tanks in North Tank Farm and
Tanks W-11 and TH-4 were also identified as potential sources of radiological contamination. Given
the large radiologic inventory and similarities in terms of construction materials and potential
remediation strategies, these tanks are grouped as one source control OU. The remedial action
objective for this OU is to prevent future releases that might result in either groundwater
contamination or exposure of the onsite work force to airborne contamination.

Category 2 - Control of Off-WAG Migration

Continued migration of contaminated groundwater, surface water, and sediment beyond the
WAG boundary could result in potentially unacceptable exposures to downstream environmental
receptors via surface water and sediment or could contaminate groundwater resources elsewhere
within Bethel Valley. Continued discharge of contamination is also likely to increase the scope and
costs of future remedial actions. The remedial action objective for the OUs identified in this
category is to control the discharge of contamination beyond the WAG boundary. This includes the
control of (1) unpermitted discharges to surface waters through the network of storm drains and
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pipelines, (2) discharge of contaminated groundwater to surface water, and (3) pofential erosion of
contaminated flood plain soils and sediments along White Oak Creek through scour, suspension, an
transport of bed sediments. :

Category 3 - Control of On-WAG Migration

Existing contamination within the WAG 1 boundary could lead to the potential exposure of
the onsite work force or future receptors unless control measures are maintained. ORNL has a
rigorous environmental health and safety program designed to protect the work force from both
occupational and environmental hazards. Administrative controls are in place at contaminated areas
to prevent inadvertent worker exposure; some areas also have temporary covers designed to prevent
the migration of transferable contamination. Based on preliminary analysis, it appears that
contamination within the soils is relatively immobile because of the absorption capacity of the clayey
soils for radionuclides. However, in the absence of these administrative controls, future land users
may be exposed to this onsite contamination. The remedial action objective for the OUs in this
category is to minimize the potential for future exposure to this contamination. Specific OUs in this
category encompass several areas of contaminated soils, mercury spill areas, and steel underground
waste storage tanks.

The categories imply a priority of action in the three groups of OUs; source control actions
(Category 1) would need to occur before final actions are taken to control off-WAG migration
(Category 2). Remediation of on-WAG contamination (Category 3) would be most efficiently
accomplished in coordination with long-term plant closure and D&D projects. The following’
sections provide brief descriptions of WAG 1 OUs. Additional information for WAG 1 OUs is
provided in the SCSR. .

2.1.4.1 North and South Tank Farms and Tanks TH-4 and W-11 Operable Unit - ou1

The Tank Farm OU includes the tanks located in the North and South Tank Farms as well
as Tanks TH-4 and W-11. The SWMUs within this OU are primarily the large Gunite tanks installed
to store liquid wastes in 1943 and subsequently used as the main holding tanks for the LLLW system
at ORNL. A number of steel tanks associated with the North Tank Farm are also included in this
OU. The strategy of this grouping is to allow those tanks that are geographically similar to be
remediated as a group. Some tanks contain sludge which require isolation in order to mitigate further
releases, while other tanks do not contain sludge but require remedial action because of groundwater
infiltration from inleakage through the tank domes.

The Tank Farm OU is commonly referenced as three separate tank groups as described below.

. South Tank Farm Waste Tanks W-5, W-6, W-7, W-8, W-9, and W-10 (SWMUs
1.26A, B, C,D, E, and F)

. North Tank Farm Waste Tanks W=-1, W-2, W-3, W-4, W-13, W-14, W-15, and W-1A
(SWMUs 1.23A and B; 1.24 A and B; 1.25A, B, and C; and 1.28)
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. Building 3550 Laboratory Waste Tanks TH-4 and W-11 (SWMUs 1.32 and 1.27)

South Tank Farm

The STF is located near the center of WAG 1 at the southeast corner of the intersection of
Central Avenue and Third Street (Fig. 2.3). This OU consists of six large, reinforced Gunite
(sprayed concrete) tanks, each with a capacity of 170,000 gal (BNI, 1992). The tanks were taken

out of service in 1978 and most of the tank contents (i.e., liquids and sludges) were removed via

sluicing; however, liquid and sludge remain. Much of the contamination associated with the STF
consists of *°Sr, *’Cs, **Th, #*U, TRU compounds, volatile organic compounds (VOCs) and various
metals.

North Tank Farm

The NTF, located across from the STF in the northeast corner of Central Avenue and the
Third Street intersection (Fig. 2.3), consists of eight tanks of varying capacities constructed of either
Gunite or stainless steel. All the tanks in the NTF are buried, but they are not arranged in a grid like
the STF. By 1986, all tanks were removed from service. Tanks W-1, W-1A, and W-2 were used
to hold waste from the 3019 Radiochemical Pilot Plant. Tanks W-3 and W-4 were designed to hold
metal waste from Building 3019. Tanks W-14 and W-15 were used to collect waste from the
Operations Division, and Tank W-13 collected waste from the Chemistry Division Hot Laboratory
Group. The major contaminants associated with the NTF are *Sr, '*’Cs, ?Eu, ?°U, #**U, **Pu, *°Pu,
21Am, 2'Cm, other TRU elements, metals, VOCs, and other RCRA constituents.

Tanks TH-4 and W-11

‘Tanks TH-4 and W-11 are located in separate areas of WAG 1. Tank TH-4, a 14,000-gal
Gunite tank at the southwest corner of Building 3500, near the intersection of Central Avenue and
Third Street (Fig. 2.3), received waste from the irradiated thorium and uranium pilot plant project.
It contains an estimated 17,000 gal of supemate and 6300 gal of alkaline thorium and uranium
sludge. In addition to thorium and uranium, other tank contaminants of concern are **Sr, '*’Sr, and
TRU elements.

Tank W-11 is a 1500-gal Gunite tank approximately 60 ft from the southeast corner of the
STF and 100 ft north of Building 3517 (Fig. 2.3). The tank, which contains an estimated 900 gal
of liquid and 100 gal of sludge, was used to collect waste from research laboratories in Building
3550. Major contaminants of concern are *°Sr, *'Cs, ***Pu, and other TRU elements.

2.1.4.2 Surface Impoundments Operable Unit - OU2

A brief description of each of the four surface impoundments, included in QU2 (Basins 3513,
3524, 3539, and 3940), is provided below.
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Basin 3513 (SWMU 1.12)

This unlined impoundment was constructed in the year 1944 to serve as a settling basin for
untreated wastewaters prior to their discharge into adjacent WOC (Fig. 2.3). The impoundment
basically was constructed by excavating into the clay soil overlying the limestone bedrock at the site,
and no lining was added. Dimensions of the impoundment at water level elevation 778 ft are
approximately 220 by 220 ft sloping to 200 by 200 ft at the bottom. The bottom elevation of the
north end of the impoundment, at approximately 772 ft is approximately one foot lower than the
south end. Inflow to the impoundment was by five waste lines emptying into the north side, while
outflow was through the same number of opposing lines on the south side.

Operation of the facility ceased in 1976 when a new process waste treatment plant came into
operation. Wastes to the basin included supematant from the gunite tanks until 1949. Additional
wastes were from laboratory floor and sink drains, chemical process, cells, and cooling water from
the graphite reactor. In addition to **’Cs and *Sr, the sediment contained measurable quantities of
%Co, "Eu, #*Pu, *Pu, *'Am, and **Cm. In an earlier study, total inventory of radionuclides was
estimated to be #°Ci, with Cs and Sr accounting for 84% and 13%, respectively. EP Toxicity
analysis of the sediment showed that it was a characteristic RCRA waste because of toxicity due to
elevated levels of mercury.

Basin 3524 (SWMU 1.13)

Basin 3524 is one of four holding basins located in the south central portion of the Bethel
Valley ORNL facilities complex (Fig. 2.3). Basin 3524, frequently referred to as the equalization
basin, was an intermediate storage, collection, and mixing basin for the process waste treatment
system located in Building 3544 but now is only used for surge capacity for storm events.

The sludge in Basin 3524 has accumulated to a depth ranging from approximately 1 to 4 ft
over a period of approximately 40 years. The sludge is deepest in the vicinity of the impoundment
inlet structure. It is reasonable to assume that the maximum sludge depth will not exceed 4.5 ft at
any location in the pond. Analysis of sludge collected in 1986 by the EP-Tox leach test revealed
no toxicity characteristics. Benzene, chloroform, and methylene chloride were three nonEP-Tox
limited volatile organics present, with average concentrations of 6.9, 3.6, and 6.4 ug/L, respectively.
In 1984, analysis of the sludge indicated an inventory of 150 Ci.

Basins 3539 and 3540

ORNL Basins 3539 and 3540 constructed in 1964, and frequently referred to as the 190
ponds, were formerly used as surge ponds to receive process waste streams primarily from the
Building 4500 complex. The waste streams are split into identical, parallel basins and monitored
primarily for radionuclides before discharge to the process waste treatment system via Basin 3524
or to WOC (Fig. 2.3). The sludges within each basin range from 2 to 4 in. deep. Currently, the
ponds are only used as surge capacities for collection of stormwater during peak storm events.
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Wastes are derived from floor drains, laboratory drains, steam condensates, and process vessel
cooling waters. Analysis of sludge collected in 1986 indicated that none exceed the EP toxicity
limits. Methylene chloride and 1,2-transdichloroetheylene were present with average concentrations -
of 3.6 and 2.1 ug/L, respectively. Total radioactivity present in the ponds is estimated to be less than
10 Ci.

2.1.4.3 Underground Piping and Storm Drain Operable Unit - OU3

An extensive network of underground utilities and storm drains exists throughout WAG 1.
The pipeline trenches and storm drain trenches underlying WAG 1 and the LLLW transfer line in
the vicinity of the STF (SWMU 1.21) are included in this OU. While many pipelines are abandoned,
they are near numerous others in the same trench that are still in use. Existing RI data indicates that
contaminants migrate to surface waters (e.g., WOC, First Creek, and Fifth Creek) through abandoned
leaking pipelines, pipeline trench backfill soils or bedding materials, and leaking storm sewers.
Currently, Outfalls 341 and 342 are known to release measurable concentrations of radionuclides to
surface water. This OU addresses the release of contaminants across the WAG boundary through this
network.

2.1.4.4 Groundwater Operable Unit - OU4

The Groundwater OU includes the shallow groundwater beneath the WAG which discharges
to surface streams within WAG 1. The potential exists for contaminant migration from various
sources within WAG 1 through both shallow and deeper groundwater movement to off-WAG
receptors. Deeper groundwater movement through bedrock underneath WAG 1 is addressed in
WAG 21. '

2.1.4.5 White Oak Creek Flood Plan Soils and Sediments Operable Unit - OUS

This OU consists of soils and sediments within the floodplain of WOC, primarily in the
southwestern portion of WAG 1. These media are primarily contaminated with cesium. This area
has become contaminated from discharges into WOC and from off-WAG migration of contaminants
originating almost anywhere on the WAG (e.g., the Soils OU). Some of the soil and sediments
contamination eventually migrates further downstream to WAG 2.

Remediation of the WOC flood plain soils and sediments is an OU because of the
geographically distinct location of the soils and sediments (1) along the water course of WOC at the
southwest boundary of the WAG, and (2) along the water course extending up First Creek on the
west boundary of the WAG. :

2.1.4.6 Solid Waste Storage Area 1 Operable Unit - OU6.

SWSA 1 (SWMU 1.45) is located southwest of the fence surrounding the main 1plant area at
ORNL with its closest edge approximately 25 ft south of White Oak Creek. The site is triangular
in shape and encompasses approximately 1 acre. The burial ground lies in the path of surface water
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drainage from Haw Ridge to White Oak Creek, causing marshes to develop in the topographically
low portions of the area following periods of heavy rains and wet seasons.

The site probably was selected on the basis of its proximity to ORNL with no consideration
given to the possibility that contaminants might leak into the nearby water system. The site was
commissioned in 1943 and closed in 1944. The earliest record of burials dates from April 1944
when cans with red tops were placed in the 706-A Building for the collecmon of waste materials that
could not be disposed of through the drams

The site was abandoned when water was found in an excavated trench in the northern section.
No records are available to show the quantity or type of waste in this burial ground, but it is
estimated that only 2000 to 4000 Ci of solid radioactive waste was buried there. A scan of the
surface revealed elevated gamma levels ranging from 20 to 200 uR/h with the highest gamma levels
found at the west end of SWSA 1 near White Oak Creek. Although it is believed that mostly solid
radioactive wastes are buried at SWSA 1, the possibility exists for contaminant leaching due to
lateral and/or downslope surface runoff. ‘

SWSA 1 is currently surrounded by a metal chain and posts, grass-covered, and maintained
by Operations Division personnel. An access road to the newly constructed High Temperature
Materials Laboratory and the south parking lot passes through the area. Groundwater in the area
moves toward White Oak Creek and is therefore monitored via the ORNL Stream Monitoring
System.

2.1.4.7 Solid Waste Storage Area 2 Operable Unit - QU7

SWSA 2 (SWMU 1.47), in the northeast corner of WAG 1 (Fig. 2.3), was used for the
disposal of solid waste containing beta- or gamma-emitting isotopes, liquid waste contaminated with
plutonium in stainless steel drums, and alpha-contaminated material from off-site locations (ORNL
1990). The site was closed in 1946, and reportedly all of the buried wastes and contaminated soils
were later excavated and transported to SWSA 3. An analysis of soil and groundwater samples
indicates that the site does not contain concentrations of radionuclide constituents significantly higher
than background. However, anomalies were found during geophysical investigations. A limited
Phase II RI will be conducted to determine if NFA is appropriate.

SWSA 2 is considered a separate OU because of the potential for NFA, although additional
field work or evaluation may be required to justify this decision. The purpose of identifying NFA
candidates as separate OUs is to remove the candidates from the full CERCLA process and simplify
the resulting documentation. The unit is also geographically separate from the other waste units.
The soils and materials in SWSA 2 are core OU elements. Possible additional elements are the
proximal contaminated soils.
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2.1.4.8 Waste Pile Operable Unit - OUS8

The Waste Pile Area (SWMU 1.58) is located directly south of the Nonradiological
Wastewater Treatment Plant (NRWTP) across White Oak Lake (WOL) (Fig. 2.3). The exact extent
of the area is unknown, but on the basis of old ORNL photographs, it appears to occupy 15 to 20
acres. Interviews with ORNL staff indicate that the site was used as both a soil borrow area and a
disposal area for noncontaminated construction debris (Nix, 1989). Identification of particular wastes
has not been undertaken, but an excavation for installation of a transfer pipeline uncovered numerous
metal and glass containers, transite, and miscellaneous metal piping and scrap.

Contamination is not expected at this OU, therefore, it is another candidate for NFA.
Remediation of the waste pile is considered a separate OU because of the potential for NFA,
although additional work may be required to document this decision. The unit is also geographically
separate from the other waste units. The soils and materials in the waste pile are core OU elements.
Possible additional elements are the proximal contaminated soils.

2.1.4.9 Contaminated Soils Operable Unit - OU9
This OU contains all of the soils underlying WAG 1, and is subdivided into four areas: soils
in the 3000 watershed, soils in the Isotope Circle, mercury-contaminated soils, and miscellaneous-

contaminated soils.

3000 Watershed Soils

The 3000 Watershed Soils consists of the soils in the central portion of the WAG from the
northern edge of the WAG to WOC on to the southern edge. The soils are contaminated with
various radionuclides from spills and/or leaks, as indicated by radiological survey data, and the area
is believed to be the main drainage for the entire WAG; therefore, it receives contaminated runoff
from various locations. These areas are bounded by Third Street to the west, and the eastern
boundary is approximately one block to the east. Also included in this OU are any additional soils
(beyond those to be assigned to D&D) contaminated by releases from any of the 19 buildings within
the area boundaries, as well as any additional miscellaneous pipelines, trench soils, bedding materials,
and backfill soils. )

Isotope Circle Soils

The Isotope Circle Soils, consisting of contaminated soils within a two-block area east of the
NTF, is currently occupied by a number of buildings and several underground steel tanks. The soils
are believed contaminated primarily with *Sr, ¥'Cs, and uranium isotopes from various isotope
research programs within the surrounding buildings. Also included in this OU are any additional
soils (beyond those to be assigned to D&D) contaminated by releases from any of the buildings
within the area boundaries, as well as any additional miscellaneous pipelines, trench soils, bedding
materials, and backfill soils.

3
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Mercury Spill Soils

The Mercury Spill Soils currently consists of four distinct locations in the southeastern corner
of the WAG where spills of mercury have occurred. Soils, pipelines, and trenching materials in these
areas are included in the area. Subsequent soil sampling of these areas has indicated mercury
contamination. Two of the spill areas are beneath occupied buildings with soil borings installed
through the bottom floor. The additional mercury spill areas are isolated from the above areas. One
area is along the south side of Building 3592, and the other is beneath the roadway just south of
Building 3503. During the Phase I Rl, soils analyses indicated a wider distribution -of mercury in
soil than originally suspected. Further assessments of this information may suggest that the new
mercury-contaminated waste units be added.

Miscellaneous Contaminated Soils

Miscellaneous contaminated soils exists as a "catch-all" for the remaining contaminated soils
units. These soils are located in the northeast corner of the WAG, scattered along the northwestern
border and western half of the WAG (west of Third Street), and in the south central area, east of the
surface impoundments.

2.1.4.10 Steel Tank Systems Operable Unit - OU10

The Steel Tank Systems OU consists of the following 16 tanks constructed of stainless steel:
W-19, W-20, WC-1, WC-15, WC-17, T-30, TH-1, TH-2, TH-3, H-209, 3001B, 3001S, 3002A,
3003A, 3004-B, and 3013. Although attempts have been made to empty these tanks, sludge may still
be present containing "*’Cs, *’Sr, TRU elements, and other radionuclides. The interior of these tanks
and associated piping systems are contaminated, and some leakage has occurred. Steel tanks are in
various locations throughout the WAG, but their remediation is designated a separate OU because
the tanks may all be addressed with a similar remedial technology.

The following information was taken from the RI Plan for WAG 1 and quantities taken during
period 1987 to 1989.

Tanks W-19 and W-20 (SWMU 1.56A and 1.56B)

Tanks W-19 and W-20, located south of the STF near Fourth Street, are small, vertical,
stainless, tanks with a capacity of 2250 gallons. These tanks were installed in 1955 to serve the
Metal Recovery Facility (MRF) and were used to collect waste produced during recovery and
reprocessing of uranium and other nuclear material. The waste material mainly consisted of acidic
fission product raffinate solutions (nitric acid waste), which were eventually transferred to Building
3517 for separation of fission products (UCC-ND, 1984). Following the MRF decommissioning in
1960, Tanks W-19 and W-20 were used briefly by Building 3517 before being placed out of service
in the 1960s. An attempt was made in the 1987-1989 effort to sample these tanks, but they were
found to be empty (Autrey et al., 1989).
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Tank WC-1 (SWMU 1.29)

Tank WC-1 was used for collection and monitoring of process liquid waste from isotope -

production and development laboratories in Buildings 3038, 3028, 3029, 3030, 3031, 3032, 3033,
3047, Filter Building 3110, Stack 3039, and Scrubber 3092. This underground tank is a 2150 gallons
capacity, vertical, stainless steel tank. It was placed in service in 1950 and was taken out of service
in 1968 because of leaking discharge lines.

Tanks WC-15 and W-17 (SWMU 1.30A and 1.30B)

Tanks WC-15 and WC-17 collected waste from various laboratories in the Building 4500
complex. These underground tanks are 1000-gallon capacity, vertical, stainless steel, were placed
in service in 1951, and were removed from service in the 1960s because of leaks. Waste Tank WC-
15 has not been sampled due to access restrictions. Waste materials sampled in Tank WC-17 include
liquids and the soft sludge. The contents of the tank were classified as RCRA liquids and RCRA
sludge by ORNL because of high levels of mercury in the liquid and cadmium, chromium, lead, and
mercury in the sludges. Other metals identified were uranium, silver, arsenic, barium, and nickel.
Volatile organics reported for the liquid samples include styrene and xylene (total). The pH of the
liquid waste ranged from 7.6 to 7.9. '

Tank T-30 (SWMU 1.78)

Tank T-30 is a small, stainless steel-jacketed, vertical, underground tank with a capacity of
825 gallons. It was installed in a concrete vault south of Building 4507 in 1945 and used to store
radioactive materials for the Curium Recovery Facility (Building 4507), which became the High
Radiation Level Chemical Recovery Facility in 1973. The tank was inspected in 1961 and found
adequate for storage of radioactive materials. No out-of-service date is available for this tank. Tank
T-30 is not known to be leaking. Sampling of the liquid phase in Tank T-30 resulted in
determination of 11 mg/L of methanol and a trace of phthalate.

Tanks TH-1, TH-2, and TH-3 (SWMU 1.31A, 1.31B, and 1.31C)

Tanks TH-1, TH-2, and TH-3 received wastes from the Thorium Pilot Plant in Building 3503.
Tank TH-1 is an underground, 2500-gallon capacity, vertical, stainless steel tank, which was placed
in service in 1948. Tank TH-2 is an underground, 2400-gallon capacity, vertical, stainless steel tank,
which was placed in service in 1952. All three tanks were taken out of service in 1970, and the
structural integrity of the tanks is unknown. Tank TH-2 was sampled later, and no sludges were
present. Samples from Tanks TH-1 and TH-3 were liquids. Tank contents are characterized as
RCRA liquids because of their corrosive nature (pH 1.8) and high levels of mercury; other metals
detected near the RCRA limits are chromium and lead. Other metals detected but at lower levels
are uranium, silver, barium, and nickel.
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Tanks H-209, 30018 3001B, 3002A, 3003A, 3004B, and 3013 (SWMUs‘l 71, 1.72, 1.73,
1.68, 1.74, 1.75, and 1.76) are included in the Steel Tank Systems; however, the RI Plan does not
provide any information for these seven tanks.

22 APPROACH

The Phase I Remedial Investigation for WAG 1 is almost complete. Three Rl-related reports
have already been issued to the regulators for review and comments, therefore, only-the resolution
and incorporation of their comments remains to be performed. The Phase II Rls, planned for each
of the WAG | OUs, will only consist of the focused effort(s), such as additional nonintrusive surveys
or selected media sampling, required to acquire any remaining RI data needed to support the
evaluation of alternatives for the specific OU. The results of these investigations will be used to
calculate the risks to human health and the environment from this contamination and will be

‘documented int he RI Report and the Alternatives Evaluation.

The scope of the FS/EA/IROD activities for each OU is to define the alternatives that will
mitigate the risks identified in the Phase I and II Rls, select a preferred alternative or set of
alternatives using the criteria established under CERCLA, and prepare the various decision
documents required before implementation of the RAs. The alternatives considered will be
documented in an FS Report for each OU that will be augmented with the documentation associated
with the EA required under NEPA. The FS/EA Reports are intended to address the requirements of
both CERCLA ;and NEPA and, as such, will undergo a single process. Based on the regulatory
reviews, OU-specific PPs will be developed, using the criteria established under CERCLA to evaluate
the alternatives, selecting a preferred alternative. These documents then will undergo public
comment. 'Based on the public comments, IROD and NEPA documentation will be prepared and
issued, signed by the EPA, DOE, and the State of Tennessee, documenting the selected alternatives
to be used to remediate the contamination at each OU in WAG 1.

The scope of WAG 1 remediation identified in this Baseline Report consists of seven Early
Actions and ten Operable Units.

In order to address specific areas of concerns for remediation in the near future or to provide
up front development support for a number of the OUs, the current list of Early Actions identified
in this FY92 WAG 1 Baseline Report include: '

e EAl1 - Construction of enclosure buildings for the NTF, STF and Tank TH-4.

* EA2 - Removal of remaining liquids from inactive waste storage tanks.

« EA3 - Installation of additional groundwater monitoring wells.

* EA4 - Engineering studies focusing on robotics development and treatability studies for
the stabilization of sludges in the Gunite tanks. '
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Collection and treatment of groundwater from the Corehole Eight Plume.

Boundary control of off-WAG groundwater fnigration through pipes and trenches. -

Stabilization of sediment hot spots in White Oak Creek.

The RD efforts will include Title I and Title II engineering, associated engineering studies,
and Title ITI engineering services to support the preferred alternatives identified in the IRODs. The
RA will involve the procurement of materials, bid and award of fixed-price construction contracts,
construction management, and construction of associated support facilities for the following Phase 1
and Phase II OU remedial actions:

* QUI -

* QU2 -

* OU3 -

* QU4 -

» OUS -

ERWM/docm/6151
September 1992

North and South Tank Farms and Tanks TH-4 and W-11

Base Action:

Because there is a regulatory constraint requiring that construction begin not more
than 15 months after approval of the IROD, a two-phased approach was proposed
for this OU. -

Phase I - Liquid removal and decontamination of empty tanks
Phase 1I - in-place solidification of sludges and tank closure

Surface Impoundments

Base Action: In-place treatment of sludges and capping

Contingent Action: Pre-treatment of water drawn from impoundments
Underground Piping and Storm Drains

Base Action: Intercept, collect and treat migrating contaminated water, remove
contaminated underground LLW piping, and plug underground pipes.

Groundwater

Base Action: Collect and tréat shallow contaminated groundwater
Contingent Action: Install additional collection and treatment capacity
White Oak Creek Floodplain Soils and Sediments

Base Action: Isolation and stabilization of contaminated soils and sediments

Contingent Action: Excavation and disposal of contaminated soils and sediments
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« QUG -

* QU7 -

* QU8 -

* OU9 -

* OU10 -

SWSA 1

Base Action: Installation of slurry wall and multi-layer cap over burial trenches,
reroute Melton Valley Drive ‘

SWSA 2

Base Action: No Further Action
Contingent Action: Containment in place.
Waste Pile

Base Action: No Further Action
Contingent Action: Containment in place.
Contaminated Soils

Base Action: Excavation and off-site treatment of mercury contaminated soils, in-
place treatment of other contaminated soils, and installation of a single-layer cap

Contingent Action: Excavation and disposal in consolidation area
Steel Tanks Systems

Base Action: Decontamination and grout in-place

The WAG 1 scope also includes the design and construction of the following support facilities
associated with remediation activities:

» Personnel and equipment decontamination facilities.

» Grout manufacturing facility to support the Tank Farms and Surface Impoundments OUs.

» Consolidation facility for disposal of RA-generated wastes.

23 METHOD OF ACCOMPLISHMENT

This project will be accomplished by DOE, MMES, the RI Subcontractor, the FS Contractor,
the RD Architect-Engineer (A-E), the RA Construction Manager (CM), and the Independent

ERWM/docm/6151
September 1992

2-41



- OAK RIDGE NATIONAL LABORATORY
ENVIRONMENTAL RESTORATION PROGRAM
WASTE AREA GROUPING 1 BASELINE REPORT

Verification Contractor. The organization and interrelationship of participants involved in the ER
Program are presented in Fig. 2.4. The project will be managed in accordance with the requirements
established in the ER Program Management Plan "Management Plan for the Oak Ridge Operations -
Environmental Restoration Program," (DOE-OR 931) and a WAG 1 Project Management Plan which
will be prepared.

The responsibilities of each participant are summarized below.
2.3.1 United States Department of Energy - Oak Ridge Field Office

The DOE-OR will administer all contracts, furnish overall project management, and review
and approve all primary documents required by the FFA. The DOE-OR will also direct and
administer all aspects of the project including specific approval of work assignments to participants
and approval of work performed. DOE-OR is the primary interface with the EPA, TDEC, other
government agencies, and the public.

2.3.2 Martin Marietta Energy Systems, Inc.

Under prime contract to DOE-OR, MMES serves as the Facilities Manager for ORNL and
will provide oversight of RI/FS activities; engineering support including design criteria, reviews, and
approval recommendations for all Titles 1 and II engineering documents prepared by the A-E
Contractor; Title III engineering services and inspection as determined by DOE; miscellaneous field
services for tie-ins to existing systems and pre-operational checkouts; and overall integration of
remediation activities of the other prime contractors on behalf of DOE-OR.

MMES will also provide interface with waste management operations for all the waste
generated during remedial activities at WAG 1. Other interfaces, such as providing utilities,
treatment plant operations, and other intrastructural work required to support remedial activities, will
also be the responsibility of MMES.

2.3.3 Remedial Investigation Subcontractor

The RI Subcontractor will perform the Phase I and Phase I RIs including the preparation of
the RI Work Plan, all field activities, the RI Report, the alternatives analysis, and FS activities
oversight.

2.3.4 Feasibility Study Contractor

‘ The FS Contractor will perform the FS/EA and then prepare the PP and IROD for each OU,
as well as oversight of RI and RD activities.

ERWM/doem/6151
September 1992 242



7661 Pquadeg
1S19/m0p/NM YT

€T

‘uoyezIuE3I() UOHRIOISIY [BIUdWUOIIAUY HUO 'b'T “Sid

vs 000000

0007800000707 0700000002070077070002702077000070707020200020000020077277777770720727200002072727072272704747277

soevssees

DOE Program 2~ ~~22722222: DOE Oak Ridge Field Olfice - Environmental Restoralion Division //,5555 422224 DOE Program
IIO III 1181700207727 70000000000077 $0VP P00 PIIPIIIIIPIIIIIIIVIICIIIIY 2000000070 777 /IIII///II III
a
c
-]
%' Title I\
i
E ToBe
o. EBASCONN=M. K. Ferguson= Determined
) NEPA Implementation
' gllo or
) acility Preliminary | lnvestigation Independent| Long-
% Awgﬁhon |mesﬁg aﬁ'oyn Cham;nd' o Co nﬁ;mmgﬁon ROD Construct Vﬂlﬁcaﬁon Torm
erization nstruction Contractor | Monitorin
< |Acceptance|: and Design Management ")
E — ——— — Assessmant
g, —— - e — L —
E “Planning

72y Energy Systems

'EBASCO

E== M.K.Ferguson .
DOE

Contractors

B2 Other Conlraclors
DOE Prime Support

LIOdTA ANITASVE T ONIdNOYD VAV HLSVM

AVIDO0Ad NOLLVIOLSHY TVINFANOJIANT -

AdOLVI04VT TVNOLLVN d3Dd dVO



- OAK RIDGE NATIONAL LABORATORY
ENVIRONMENTAL RESTORATION PROGRAM
WASTE AREA GROUPING 1 BASELINE REPORT

2.3.5 Remedial Design Architect-Engineer Contractor

The RD A-E Contractor will perform Titles I and II design and engineering services,
including the preparation of all working drawings, specifications, and integrated systems test plans
including testing requirements summary. The RD A-E Contractor will also provide Title III services
as determined by DOE and oversight of FS and RA efforts.

2.3.6 Remedial Action Construction Manager

The RA Construction Manager will provide construction planning and constructability
reviews, administer fixed-price construction subcontracts, and provide direct-hire construction and
RD oversight.

24  WORK BREAKDOWN STRUCTURE

The WBS for WAG 1 was developed using a "team concept” with each contractor providing
a clear understanding and statement of technical objectives and the end products of the work to be
performed. Each participant had an opportunity to determine how the WBS was structured and to
identify the project elements. The product-oriented WBS used the primary documents required by
the FFA as the guide for the arrangement of the elements. Careful consideration was given to how
the elements would be summarized in the WBS to ensure measurable and verifiable reporting.

The Project Summary Work Breakdown Structure (PSWBS) for WAG 1 (Fig. 2.5) was
initially developed using the results of the Life Cycle Costing Workshop. The workshop identified
ten OUs. However, during preparation of this document, the decision was made to reorganize the
OUs and separate out discrete components of work as seven early actions. Project management and
support facilities are both support activities necessary to accomplish the remedial activities.

The complete Contract Work Breakdown Structure (CWBS) for WAG 1 (Volume 2:
Appendix A) was developed by further expanding the PSWBS with two levels of detail to include
both specific work packages and the participants who will perform the work. The WBS Dictionary
was developed using the CWBS as a guide for the types of information required by the WBS
elements. The WBS Dictionary characterizes the work to be performed according to objective,
technical scope, deliverables, and participants.

2.5 TECHNOLOGY NEEDS

To support the screening and evaluation of technologies in the FS process, and the selection
of methods, vendors, and equipment options during the RD pre-design, the following studies were
identified for WAG 1:
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. Robotic Studies and Development — To support sampling and remediation activities
robotic studies and development are needed for the North/South Tank Farms and
Tanks TH-4/W-11 Operable Unit. Sampling conducted using robotics will enable
hands-on robotics development, and the material recovered will be used for treatability
studies to be conducted to evaluate and further develop candidate technologies.
Experience gained from remote sampling will be used to further evaluate and develop
robotics for use during remediation.

. Stabilization of Sludges in Surface Impoundments - The assumption was made in the
Life Cycle Costing Workshop for the potential RA that the sludges in the Surface
Impoundments could be stabilized in place by mixing with cement grout. To properly
estimate the quantities and characteristics of the cement grout and the equipment
requirements for mixing, stabilization tests will be required. If initial tests are not
successful, then other stabilizing agents may have to be tested or different methods
for mixing, including possibly removing the sludges for st;ablhzatlon which was the

contingent action identified.

. Contaminated Groundwater Treatment - Treatability Studies focusing on various
treatment alternatives for contaminated water collected by the proposed remedial
activities for underground piping, storm drains, and shallow groundwater will probably
be required to address to different combinations of contaminants and acceptance
criteria for the PWTP and LLW.

. Mercury Removal from Soils — Treatability Studies will be conducted to examine the
effectiveness of mercury roasting for mercury contaminated soils. The Y-12 Plant is
proposing to construct facilities that may be also capable of processing ORNL
contaminated soils.

. In place stabilization of soils/sediments — Treatability studies will be required to
properly evaluate the effectiveness of possible grout mixtures and to properly estimate
the quantities and characteristics of stabilization agents and the cqu1pment
requirements for mixing.

To conduct these studies, technical resources will be required. These studies may be
conducted independently of the WAG 1 remedial activities, as part of other WAG RAs, as treatability
studies during the WAG 1 OUs Feasibility Studies, or as engineering studies during the WAG 1 RD
pre-design efforts. For this Baseline Report, the majority of the studies described above have been
included as treatability studies to be conducted during the FS of appropriate OUs except for the
sludge stabilization tests which were identified as engineering studies during the OU 2 RD.
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3.0 WAG 1 PROJECT MANAGEMENT

This chapter presents the scope of the project integration efforts required by MMES for
project management and by the remediation subcontractors for general project support. The risk and
uncertainties and interfaces for project integration are also identified. Fig. 3.1 presents the WBS
developed for performing Project Integration. Project Integration WBS elements will be ongoing for
the entire duration of the WAG 1 remediation. The summary level schedule for Project Management
is shown in Fig. 3.2. Tabie 3.1 presents the cost assessment of $96,211,000 for performing this
portion of the WAG 1 remediation by WBS activities and FY.

31 SCOPE AND ASSUMPTIONS

Project Management covers those activities required for the remediation of WAG 1 that
are consistent with the FFA beginning with project integration and continuing through the completion
of RAs. Project management activities include planning, organizing, directing, controlling, and
reporting on project status.

3.1.1 Project Integration
3.1.1.1 Martin Marietta Energy Systems, Inc. Project Management (6.1.01.01.01.01)

The MMES WAG 1 Manager is accountable for all ER milestones and is responsible for
(1) coordinating and integrating the work of the other DOE prime contractors and (2) informing DOE
of any problems. The WAG 1 Manager performs the traditional project management function of
overall planning, coordination, and cost control. He/she also interfaces with outside groups. The
WAG 1 Manager will define how the project will be accomplished by preparing and maintaining an
overall Project Management Plan, Quality Assurance Plan, Waste Management Plan, Health and
Safety Plan, System Requirements Document (SRD), and the Baseline Design Report (BDR). Each
participant will then prepare subsidiary documents, as needed. Additional personnel will be added
to the WAG 1 management team to provide technical and administrative management for specific
OUs, or OU groups, and will report to the WAG 1 manager.

The MMES Engineering Project Manager is responsible for oversight of the RD and RA
efforts and acts as the Deputy WAG 1 Manager.

3.1.1.2  General Project Support (6.1.01.01.01.02)

General project support, provided by MMES and other DOE prime contractors, will
include the following:

* Al potential and actual RI, FS/EA, RD, RA, and support activities in compliance with
applicable EPA and TDEC regulations and administrative requirements.
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Fig. 3.1. Project Integration Work Breakdown Structure.
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Fig. 3.2. Project Integration Summary Level Schedule.
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TABLE 3.1

t Cost A

WBS F__ FISCAL YEARS (8 x 1000 unescalated)

ACTIVITIES 1993 ] 1994 ] 1995 1996] 1997] 1998 1999 | 2000 | 2001 | 2002 | 2003 | 2009 | 2005 | 2006] 2007 ] 2008 ] 2009 ] 2010] 2011] 2012] 2013] 2014 | 2015] TOTAL
Project Manag: 19 40| 83| 153] 249| 37| s28| 746| 98411274 |1,600 | 1,94912335| 2742 | 3040 | 3173 13,006 | 2807 {2364 [ 1,734 | maa| 254] 34| 30422
General Project Support | 1,408 | 1,404 | 1,404 | 1,404 | 1,404 | 1,404 § 1,404 | 1,404 | 1,404 | 1,404 | 1,404 | 1,904 § 1,404 | 1,404 | 1,404 | 1,904 | 1,904 | 1,404 [ 1004 | 1904 | 1904 [1404] 351 31200
Maintain BDR/SRD 0 0| 182 489 | 8831404 19602550 ]3,18213,778|4,188 [ 4,246 | 3924 | 3316 12509 [ 1,389 458| 84 0 0 ¢ 0 0] 34542

TOTALS | 1,423 | 1,444 | 1,669 | 2,047 | 2,537 [ 3,180 | 3,892 | 4,700 | 5,570 { 6,457 | 7,192 | 7,600 | 7,663 | 7,462 | 6,953 | 5,966 | 4,958 { 4,295 | 3,768 1 3,139 | 2.253 | 1.658 | 385| 96211
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* Permit épplications and negotiation of permits.

*  Overall WAG 1 project plans.

Additional responsibilities will include the following:

* Interface with Waste Management Department.

* Interface with Utility Department staff for water, sewer, and electricity requirements.

» Interface with Security Department.

» Interface with Environment, Safety, and Health (ES&H) staff during entire
construction project.

* Provide dosimeters, badges and General Employee Training (GET) for construction
personnel.

* Interface for provision of other infrastructural requirements to support WAG 1 RA
activities.

3.1.1.3  Baseline Design Report/System Requirement Document (6.1.01.01.01.03)

As the WAG 1 project progresses from planning to implementation, the Baseline Report
will evolve into a BDR/SRD document. The technical scope, cost assessment, and integrated
schedule of BDR/SRD documents will be updated during various phases of remediation activities
(e.g., R1, FS, Title I design, and Title II design) as shown in Fig. 1.3. Technical, engineering, and
management support and oversight required to prepare, review, maintain, and implement the BDR
will be provided by MMES and other DOE prime contractors.

3.2 RISKS AND UNCERTAINTIES

A discussion of the risks and uncertainties identified with the project integration of this
effort must consider the following points:

» Budgets for remediation activities are provided on an annual basis, in contrast to
funding that covers the total duration of the activity. Planning will be based on an
assumed funding profile. If budgets or priorities change this funding profile, activities
could be delayed and additional costs would be incurred. Modification to the
established plans would also be required to accommodate new assumptions.

» Estimates and schedules for the various activities 