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PREFACE

The remedial investigation/feasibility study (RI/FS) process
represents the methodology that the Superfund program has
established for characterizing the nature and extent of risks posed
by uncontrolled hazardous waste sites and for evaluating potential
remedial options. This approach should be viewed as a dynamic,
flexible process that can and should be tailored to specific
circumstances of individual sites: it is not a rigid step-by-step
approach that must be conducted identically at every site. The
project manager’s central responsibility is to determine how best
to use the flexibility built into the process to conduct an efficient
and effective RI/FS that achieves high quality results in a timely
and cost-effective manner. A significant challenge project
managers face in effectively managing an RI/FS is the inherent
uncertainties associated with the remediation of uncontrolled
hazardous waste sites. These uncertainties can be numerous,
ranging from potential unknowns regarding site hydrogeology and
the actual extent of contamination, to the performance of treatment
and engineering controls being considered as part of the remedial
strategy. While these uncertainties foster a natural desire to want
to know more, this desire competes with the Superfund program’s
mandate to perform cleanups within designated schedules.

The objective of the RI/F'S process is not the unobtainable goal of
removing all uncertainty, but rather to gather information
sufficient to support an informed risk management decision
regarding which remedy appears most appropriate for a given site.
The appropriate level of analysis to meet this objective can only be
reached through constant strategic thinking and careful planning
concerning the essential data needed to reach a remedy selection
dec on. As hypotheses are tested and either rejected or
confirmed, adjustments or choices as to the appropriate course for
further investigations and analyses are required. These choices,
like the remedy selection itself, involve the balancing of a wide
variety of factors and the exercise of best professional judgment.

Source: EPA/540/G-89/004, Guidance for Conducting
Remedial Investigations and Feasibility Studies under
CERCLA, (Interim Final), OSWER 9355.3-01.
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EXECUTIVE SUMMARY

This remedial investigation/feasibility study (RI/FS) work plan supports the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980' (CERCLA) RI/FS

activities for the 200-SW-1 Nonradioactive Landfills Group Operable Unit (OU) and

200-SW-2 Radioactive Landfills Group OU. This RI/FS work plan also integrates the Resource
Conservation and Recovery Act of 1976° (RCRA) treatment, storage, and/or disposal (TSD) unit
landfill closure requirements for specific sites Wlithin the OUs. The process outlined in the RI/FS
work plan follows the CERCLA format with modifications, as appropriate, to concurrently
satisfy RCRA requirements. The application of these processes in the 200 Areas is described in
DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan —

Environmental Restoration Program.3

Scope -- The scope of this RI/FS work plan includes 27 solid waste landfills that are located on
the Hanford Site Central Plateau (13 landfills are in the 200 West Area, 12 landfills are in the
200 East Area, and 2 landfills are in the 600 Area). Collectively, these landfills have received
nearly 500,000 m’ of a heterogeneous mixture of solid waste during various operating periods
that began in the mid-1940s. All waste included within the scope of the 200-SW-1 and
200-SW-2 OUs has been buried in trenches that were designed and constructed to varying
lengths, widths, and depths in accordance with U.S. Department of Energy (DOE) di  osal
requirements. These landfills cover a cumulative area of nearly 300 ha (740 a), and the
cumulative length of burial trenches exceeds 80 km (50 mi). The quantity and quality of burial
records and/or relevant historical information varies greatly; information generally is sparse for
the earlier years and more substantive for waste buried after the late 1960s. About 60 percent of
the waste buried in these landfills was from the Hanford Site 200 Areas processing facilities;
some waste came from the 100 and 300 Areas, and a smaller fraction came from other Hanford
Site areas and from various offsite generators. The waste form, waste packaging, and in-trench

waste emplacement varied over time. Certain landfills were dedicated to smaller waste items,

! Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 USC 9601, et seq.
? Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

SDOE/RL-98-28, 1999, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan — Environmental
Restoration Program, Rev. 0, U.S. Department of Energy, Richland Operations Office  ichland, Washington.

v







DOE/RL-2004-60 REV 0

200-SW-2 Operable Unit.” This first phase (Phase I-A) of characterization has been completed.
The Phase I-A scope involved an extensive review, collection, reporting, and organization of the
historical information (including hundreds of technical reports and over 147,000 burial records)
as well as the completion of an extensive suite of surface geophysical surveys, passive soil-vapor
samples, and surface radiation surveys. The results from the Phase I-A sampling were used to

update the OU conceptual site models (CSM).

New Agreement on a Multi-Phased Remedial Investigation Approach -- Based on information
gained from the Phase I-A characterization, an additional data quality objectives process was
initiated in 2006. Because of the complexity in scope and issues associated with the 200-SW-1
and 200-SW-2 OUs, alignment meetings were held with RL and Ecology, resulting in another
collaborative agreement (CCN 0073214, “Path Forward — 200-SW-1/2 RI/FS Work Plan
Development, May 15, 2007%) between RL and Ecology. This 2007 agreement embraced the
concept that the I/FS work plan and RI/FS approach should be structured in a manner that
further implements a phased approach. Accordingly, this agreed-upon approach now involves
multiple phases of characterization, and future revisions to this RI/FS work plan and/or sampling
and analysis plan after substantive portions of the next phase(s) of remedial investigation are

completed.

Next Phase of Remedial Investigation (Phase I-B) -- This version of the RI/FS work plan
primarily is focused on the next phase of characterization (Phase I-B). The Phase I-B remedial
investigation consists of both nonintrusive and intrusive characterization. The Phase [-B
investigations allow for the collection of essential data and information that are needed for
focusing the more costly vadose-zone soil-sampling activities planned for Phases II and III.
Phase II characterization activities will be defined in a future version of this RI/FS work plan and
sampling and analysis plan, and will consist of focused intrusive investigations of the targeted
items/locations resulting from characterization of Phase I-A and Phase I-B. The project has

assumed that additional characterization beyond Phase Il (i.e., Phase III) may be required. Scope

" D&D-28283, 2006, Sampling and Analysis Instruction for Nonintrusive Characterization of Bin 34 and Bin 3B
Waste Sites in the 200-SW-2 Operable Unit, Rev. 0 Reissue, Fluor Hanford, Inc., Richland, Washington.

8 CCN 0073214, 2007, “Path Forward — 200-SW-1/2 RI/FS Work Plan Development, ] .y 15, 2007” (agreement
signed by Matthew S. McCormick, U.S. Department of Energy, Richland Operations Office, and John B. Price,
Washington State Department of Ecology, Kennewick, Washington), Richland, Washington.
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in Phase II1, if required, also may be nee :d to address areas that require particular caution to

worker safety concerns (e.g., landfill trenches containing elevated levels of plutonium).

The Phase I-B remedial inve gation scope, as presented in this RI/FS work plan, includes the

following activities:

o Accelerated Closure of 200-SW-1 OU Landlfills — Closure plans have been written for the
only two sites currently remaining in the 200-SW-1 OU (i.e., the Nonradioactive
Dangerous Waste Landfill and the Solid Waste Landfill). However, both of these closure
plans are out of date. This RI/FS work plan includes activities to rewrite/reissue the lans
for regulatory agency rer :w/comment and approval. This RI/FS work plan describes a
path forward that supports accelerated landfill closure decisions and the integration of

barrier designs for these two landfills.

o Early Closure of Unused Landfill Areas — Three of the eight RCRA TSD unit landfills in
the 200-SW-2 OU (i.e., 218-W-4C, 218-E-10, and 218-E-12B Burial Grounds) contain
large areas that once were intended for buried waste, but that are believed to never have
been used. In addition, the 218-W-6 Burial Ground (in its entirety) also is believed to
never have been used. Collective 7, these four areas account for more than 60 ha (150 a),
or approximately 20 percent of the overa footprint of 200-SW-2 OU landfills. This
RI/FS work plan outlines activities for gathering and presenting the necessary historical
records and performing field activities (i.e., geophysical surveys) to possibly support
early decisions pursuant to Ecology et al., 1989b, Hanford Federal Facility Agreement
and Consent Order Action Plan, Section 6.3.3.° This process, if successful, should

eliminate the need for allocating additional RI/FS resources to these areas.

o Surface Geophysical Investigations — Geophysical investigation methods
(e.g., ground-penetrating radar, electromagnetic induction, and total magnetic field
techniques) will be d loyed to locate a variety of features including burial trench

ends/edges and centerlines, buried waste or other significant features/anomalies,

® Ecology, EPA, and DOE, 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan,
Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy,
Olympia, Washington.
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differentiation of waste types, and depth of soil cover. These investigation methods have
been applied successfully to 13 of the 17 older landfills that generally lack detailed burial
records. Application of these methods to the 218-W-4A, 218-E-2, 218-E-4, and

218-E-9 Burial Grounds will complete the geophysical survey coverage for the entire
suite of 17 past-practice landfills in the 200-SW-2 OU. In addition, geophysical surveys
of up to 4.1 ha (10 a) of well-documented TSD unit landfill areas are planned to verify

burial records and help calibrate the geophysical methods on actual landfill waste.

Fassive Soil-Vapor Sampling — Passive soil-vapor samples will be performed to screen
for the presence of buried volatile organic compounds. Results will be used to determine
the locations of waste packages that may contain liquid organics and have breached their
containment. Results from this nonintrusive sampling also will help determine locations
for the more active soil-vapor sampling during the future Phase II intrusive sampling.
This RI/FS work plan targets 349 specific locations for Phase I-B passive soil-vapor
sampling. Most (207) sample locations are based on targeting 23 areas where volatile
organic compounds were detected at a single location during the earlier (Phase [-A)
passive soil-vapor sampling that was performed in the TSD unit landfills. Other
individual sampling locations (86 total) are based on where burie metallic objects were
identified during geophysical investigations that were conducted during the Phase I-A
characterization. Finally, 56 sampling locations were selected based on process history
and the potential for soft waste items to have been disposed with sorbed organic liquids

present.

Intrusive Geophysical Investigations — Down-hole geophysical surveys will be performed
using gross/spectral gamma, passive neutron, and active neutron moisture logging
systems. The gross/spectral gamma system can provide cost-effective i rmation on the
vertical and lateral distribution of gamma-emitting radionuclides. The passive neutron
detectors can indicate the presence of transuranics. The active neutron moisture logging
system will be used to measure continuous vertical moisture in the vadose zone.
Information from both logging systems will aid in geological interpretation of the
subsurface stratigraphy and potential contaminant migration. The gross/spectral gamma,

passive neutron, and active neutron moisture logging systems will be deployed in existing
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accessible wells (where data are nonexistent or insufficient) that are located near the
200-SW-2 OU landfill sites as well as in newly created, small-diameter, direct-push
technology holes that are targeted for installation near centers of each of the twenty-five
200-SW-2 OU landfills. The target locations for direct-pushes will be between trenches,
so that the buried waste is not directly penetrated. Information resulting from ese
investigations will support refinement of the sites’ CSMs an help to more effectively
target the depths of future (Phase II and/or Phase III) and more costly soil sampling and

analyses.

Remote Inspection of Potentially Unused Caissons — Based on historical records, up to
four caissons in the 218-W-4A Burial Ground and one caisson in the 218-W-4B Burial
Ground may be empty. Phase [-B investigation activities will include surveys to locate
these buried caissons, assessing methods for remote access, 1d deployment of radiation
detection/monitoring and remote-visualization methods for assessing caisson contents.
While Hanford Site drawings do include coordinates for potential caisson locations, the
location of many of the caissons not evident from the ground surface and the burial

records for actual caisson contents (if any) have not been located.

Treatability Studies and Focused Investigations — Treatability studies and other focused
investigations will be conducted 1ring Phase I-B (and future remedial investigation
phases) to fill data gaps with information, reduce uncertainties, and support better
decision making and more cost-effective site remediation. ~ e current listing of subjects
that may warrant treatability studies and focused investigations includes in situ detection
of transuranics, cost of waste retrieval and barrier construction, direct-push technology
adjacent or through waste trenches, caisson and vertical pipe unit characterization and
remediation techniques, location of large burial oxes and equipment, waste compaction
methods and other in situ stabilization, assessment of acid-soaked material trenches,
location of non-retrievably stored waste spent fuel, soil vacuum and remote removal
methods, vadose-zone characterization and monitoring, historical use of herbicides and
pesticides, historical records review for problem areas within landfills, conversion of
decommissioned groundwater monitoring wells to vadose-zone-monitoring wells,

compilation of all available soil-vapor data in the 200 West Area, geophysical surveys of
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TSD unit landfills, investigation of existing groundwater well data, and surface
topographic surveys. This list of treatability studies and other focused investigations will
be expanded as the need dictates in support of the RI/FS process and subsequent record

of decision.

Coordination with other Groundwater Operable Units -- The groundwater OUs related to this
RI/FS work plan are primarily the 200-ZP-1 and 200-BP-5 Groundwater OUs, and, to a lesser
extent, the 200-PO-1 and 200-UP-1 Groundwater OUs. The scope of this RI/FS work plan does
not include groundwater sampling; however, the integration of source, vadose zone, and
groundwater information/data and field activities is recognized, and will be performed

throughout the life cycle of this project.

Coordination with other Waste Retrieval Projects -- The 200-SW-1 and 200-SW-2 OUs project
team also acknowledges the importance of exchanging technical information and lessons learned
with other related projects at the Hanford Site and at other DOE sites. Such local projects
include those supporting Ecology et al., 1989a, Hanford Federal Facility Agreement and
Consent Order,"® Milestone M-091-40 for the retrieval of post-1970 stored transuranic waste in
the 200 West and 200 East Area landfills, the removal of buried waste from 100 Area and

300 Area landfills, and the upcoming remediation activities at the 618-10 and 618-11 Burial
Ground sites. Interfaces have been established with the Idaho National Laboratory to leverage

information from their ongoing solid waste retrieval efforts.

Potential Remedies -- In accordance with the agreements reached between RL and Ecology in
2005 and 2007, the likely response scenarios to be considered for these landfills will include the

following:

e Excavation, treatment (as necessary), and disposal of waste from within individual burial

grounds

1% Ecology, EPA, and DOE, 1989a, Hanford Federal Facility Agreement and Consent Order, 2 vols., Washington
State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy, Olympia,
Washington, as amended.
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Excavation, treatment (as necessary), and disposal of waste from selected sections of

individual burial grounds

Capping of individual burial gror ds

In situ treatment (e.g., vitrification or grouting) of portions ¢ individual burial grounds
Some combination of the above

No action, with continued monitoring.

Organization of this Document -- The RI/FS work plan is organized as follows.

Chapter 1.0, Introduction, prese s the RI/FS work plan sci e and objectives, and

project assumptions.

Chapter 2.0, Background and Setting, presents the physical setting for the 200-SW-1
and 200-SW-2 OUs, including information on geology and groundwater. This chapter
also provides detailed descriptions of each of the 27 landfills within the scope of this
RI/FS work plan.

Chapter 3.0, Initial Eva 1tion of Landyfills, presents known and suspected
contamination for the in-scope landfills, the preliminary CSMs for each landfill group (or
“bin”), information on groundwater monitoring, potential impacts to human health and

the environment, and the contaminants of potential concern.

Chapter 4.0, RI/FS Work Plan proach and Rationale, presents a summary of the data
quality objectives process, the characterization approach for each bin (or grouping of

waste sites), and a description of the phased characterization approach.

Chapter 5.0, RI/FS Process, presents a summary of the regulatory paths forward for the
200-SW-1 and 200-SW-2 OUs, a discussion of treatability studies and other focused
investigations, a summary of cost estimating processes that will be used in the feas ility
study, and a description of the proposed plan and RCRA permit modification process and

the post-record of decision activities.

x11
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o Chapter 6.0, Project Schedule, discusses an overall schedule for completion of the
200-SW-2 OU RI/FS process, Phase I-B site investigation activities, and closure
activities associated with the 200-SW-1 OU landfills.

e Chapter 7.0, References, provides the complete citation of documents referenced in this

RI/FS work plan.

o Appendix A, Phase I-B Sampling and Analysis Plan for the 200-SW-2 Operable Unit
Landfills

o Appendix B, Summary Descriptions and Figures of Waste Sites in the 200-SW-1 and
200-SW-2 Nonradioactive and Radioactive Landfills Group Operable Units

e Appendix C, Collaborative Negotiations Completion Matrix Status

e Appendix D, Data Collected to Support Characterization of Landfills in the
200-SW-2 Operable Unit

e Appendix E, Initial Conceptual Site Models for the 200-SW-2 Operable Unit Landfills.

Readers of this document should find it helpful to first review the figures located in the main
body of the document, and then review the CSMs in Appendix E to gain initial familiarity with
the six groupings (or “bins”) that have been developed for the 200-SW-2 OU landfills.
Appendix E also includes CSM descriptions and site-specific graphics for each of the landfills,
¢ " r than the 218-W-6 ™ 1rial Ground.
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TERMS
600 CL 600 Area Central Landfill
AEC U.S. Atomic Energy Commission
amsl above mean sea level
ALARA As Low as Reasonably Achievable
ARAR applicable or relevant and appropriate requirement
ASB asbestos waste
bgs below ground surface
CDD construction/demolition debris
CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
CFR Code of Federal Regulations
CMS corrective measures study
COPC contaminant of potential concern
CSM conceptual site model
DOE U.S. Department of Energy
DOT U.S. Department of Transportation
DPT direct-push technology
DQO data quality objective
Ecology Washington State Department of Ecology
EMI electromagnetic induction
EPA U.S. Environmental Protection Agency
ERAG Ecological Risk Assessment Guidance for Superfund
ERT electrical-resistance technology
FS feasibility study
FUSRAP Formerly Utilized Sites Remedial Action Program
FY fiscal year
GPR ground-penetrating radar
GSW general solid waste
HAB Hanford Advisory Board

Hanford Facility RCRA Permit  WA7890008967, Hanford Facility Resource Conservation
and Recovery Act Permit, Dangerous Waste Portion,
Revision 8, for the Treatment, Storage, and Disposal of
Dangerous Waste

HASP health and safety plan

HEIS Hanford Environmental Information System database

HEPA high-efficiency particulate air

HPGe high-purity germanium

IDW investigation-derived waste

Implementation Plan DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility
Study Implementation Plan — Environmental Restoration
Program

INL Idaho National Laboratory

Ka hydraulic conductivity

LiDAR light detection and ranging
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LLBG low-level burial ground

LLW low-level waste

LLWMA Low-Level Waste Management Area

MFP mixed fission product

MLLW mixed low-level waste

MSCM Mobile Surface Contamination Monitor

N/A not applicable

NEPA National Environmental Policy Act of 1969

NOD notice of deficiency

NRDWL Nonradioactive Dangerous Waste Landfill

ou operable unit

PCE perchloroethylene

PNNL Pacific Northwest National Laboratory

PRG preliminary remediation goal

PUREX Plutonium-Uranium Extraction (Plant or process)

RAO remedial action objective

RCRA Resource Conservation and Recc zry Act of 1976

RECUPLEX Recovery of Uranium and Plutonium by Extraction

REDOX Reduction-Oxidation Plant

RESRAD RESidual RADioactivity (dose model)

RF1 RCRA facility investigation

RI remedial investigation

RI/FS remedial investigation/feasibility study

RL U.S. Department of Energy, Richland Operations  ice

ROD record of decision

RSW retrievably stored waste

RTD removal, treatment, and disposal

SALDS State-Approved Land Disposal S

SAP sampling and analysis plan

SEPA State Enviror  :ntal Policy Act, "W 43.2 C, “State
Environmental Policy”

SLERA screening-level ecological risk assessment

SVE soil-vapor extraction

SWITS Solid Waste Information and Tracking System database

SWL ‘ Solid Waste Landfill (also known as the 600 Area Central
Landfill)

TBD to be determined

TCA 1,1,1- chloroethane

TEDF Treated Effluent Disposal Facility

TMF total magnetic field

TPA Tri-Party Agreement

Tri-Parties U.S. Department of Energy, U.S. Environmental Protection
Agency, and Washington State Department of Ecology

Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order

(Ecology et al., 1989a)
Tri-Party Agreement Action Plan Hanford Federal Facility Agreement and Consent Order
Action Plan (Ecology et al., 1989b)
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TRU transuranic

TRUM TRU mixed waste

TSD treatment, storage, and/or disposal (unit)
UNI United Nuclear Industries

VOC volatile organic compound

VPU vertical pipe unit

WAC Washington Administrative Code

WCH Washington Closure Hanford, LLC
WIDS Waste Information Data System database
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GLOSSARY

Class A and B Poisons — As defined in 49 CFR 173, “Shippers — General Requirements for
Shipments and Packagings,”'' a material, other than a gas, which is known to be so toxic
([Class A — Extremely Dangerous Poison) (Class B — Less Dangerous Poison]) to humans as to
afford a hazard to health during transportation; or which, in the absence of adequate data on
human toxicity, is presumed to be toxic to humans because it falls within any one of the
following categories when tested on laboratory animals: oral toxicity, dermal toxicity, or
inhalation toxicity. Poisons must enter the body to cause injury or illness and usually only a
small amount of material is needed. The extent of injury depends on the Hute of exposure, the
concentration or strength of the chemical, and the length of exposure time.

Contact-Handled Waste — Packaged waste whose external surface dose rate does not exceed
200 mrem/h and does not create a high radiation area (>100 mrem/h at 30 cm).

Dangerous Waste — Solid waste designated in WAC 173-303-070 through WAC 173-303-100"?
as dangerous or extremely hazardous waste, or mixed waste. Wastes disposed of before

August 19, 1987, are not designated as dangerous waste according to the Washington
Administrative Code, regardless of their current regulatory status.

Disposal — As used in this document, placement of waste with no intent of future retrieval;
statutory or regulatory definitions may differ.

Dump — As used in this document, a dump is a disposal area not pre-planned, designed, and
constructed as a solid-waste-disposal facility, but rather a disposal area in which refuse has been
buried. (Such “dump” sites [or suspected dump sites] that once were included in the 200-SW-1
and 200-SW-2 Operable Units for remedial investigation now reside within the

200-MG-1 Operable Unit.)

Hazardous Waste — Solid waste that contains chemically hazardous constituents regulated
under Subtitle C of the Resource Conservation and Recovery Act of 1976 (RCRA)," as amended
(40 CFR 261, “Identification and Listing of Hazardous Waste”'*), and regulated as a hazardous
waste and/or mixed waste by the U.S. Environmental Protection Agency. Also may include
solid waste designated by Washington State as dangerous waste. Hazardous constituents were
not regulated until August 19, 1987, and they are not designated as hazardous waste unless they
were disposed of after that date.

149 CFR 173, “Shippers — General Requirements for Shipments and Packagings,” Title 49, Code of Federal
Regulations, Part 173.

WAC 173-303-070 through 173-303-100, “Dangerous Waste Regulations,” “Designation of Dangerous Waste,”
Washington Administrative Code, as amended, Washington State Department of Ecology, Olympia, Washington.

BResource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.
%40 CFR 261, “Identification and Listing of Hazardous Waste,” Title 40, Code of Federal Regulations, Part 261.
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Landfill — As defined in WAC 173-303-040, “Deﬁnitions,ls” a disposal facility, or part of a
facility, where dangerous waste is placed in or on land and which is ot a pile, a land treatment
facility, a surface impoundment, or an underground injection well, a salt dome formation, a salt
bed formation, an underground mine, a cave, or a corrective action management unit.

Low-Level (Radioactive) Waste — Radioactive waste that is not high-level waste, spent nuclear
fuel, TRU waste, byproduct material (as defined in Section 11e(2) ¢ the Atomic Energy Act
of 1954,'® as amended), or naturally occurring radioactive material.

Mixed Low-Level Waste — Waste that meets the definition of low-level waste, and that also
contains a hazardous component subject to the Resource Conservation and Recovery Act of 1976
(RCRA), as amended, or WAC 173-303, “Dangerous Waste Regulations.” Mixed low-level
waste 1s considered to be only waste that was disposed of after August 19, 1987.

Radioactive Waste — Waste that is managed for its radioactive content. Waste material that
contains source, special nuclear, or byproduct material is subject to regulation as radioactive
waste under the Atomic Energy Act of 1954.

Remedial Action — Activities conducted under CERCLA authority to reduce potential risks to
people and/or harm to the environment from radioactive and/« hazardous substance (including
radionuclide) contamination.

Remote-Handled Waste — Packaged radioactive waste for which the external dose rate exceeds
that defined for contact-handled waste (generally 200 mrem/h at the container surface). These
wastes require handling using remotely controlled equipment or placement in shielded containers
to reduce the human exposures during routine waste management activities. About 1,000 buri:
are designated as remote handled but have dose rates much lower than 200 mrem/h. Most of
these exceptions are caisson waste, which always was remotely handled.

Retrievably Stored Waste — Waste packaged and stored in a manner that allows retrieval at a
future time. Transuranic waste was not retrievably stored until May 1970, to distinguish between
retrievably stored TRU and pre-1970 transuranically contaminated material.

Solid Waste — According to ) CFR 261.2,"" a “solid waste” is defined as any discarded material
that is not excluded by 40 C1 . 261.4(a)'® or that is not excluded by variance granted under

40 CFR 260.30" and 40 CFR 260.31.° A discarded material is any material that is abandoned,
recycled, considered inheren 7 waste-like, or a military munition.

5 WAC 173-303-040, “Definitions,” Washington Administrative Code, as amended, Washington State Department
of Ecology, Olympia, Washington.

" Atomic Energy Act of 1954, 42 USC 2011, et seq.

740 CFR 261 .2, “Definition of Solid Waste,” Title 40, Code of Federal Regulations, Part 261.2.

'8 40 CFR 261.4, “Exclusions,” Title 40, Code of Federal Regulations, Part 261.4.

' 40 CFR 260.30, “Variances from Classification as a Solid Waste,” Title 40, Code of Federal Regulations,
Part 260.30.

2040 CFR 260.3 1, “Standards and Criteria for Variances from Classification as a Solid Waste,” Title 40, Code of
Federal Regulations, Part 260.31.
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Transuranic Isotope — An isotope of any element having an atomic number greater than 92 (the
atomic number of uranium).

Transuranic (TRU) Waste — Radioactive waste (generated since 1970) containing more than
100 nCi (3,700 Bq) of alpha-emitting transuranic isotopes per gram of waste with half-lives
greater than 20 years, except for the following:

e High-level radioactive waste

o Waste that the Secretary of Energy has determined, with the concurrence of the
Administrator of the U.S. Environmental Protection Agency, does not need the degree of
1solation required by the disposal regulations in 40 CFR 191, “Environmental Radiation
Protection Standards for Management and Disposal of Spent Nuclear Fuel, High-Level
and Transuranic Radioactive Wastes™?'

e Waste that the Nuclear Regulatory Commission has approved for disposal on a
case-by-case basis in accordance with 10 CFR 61, “Licensing Requirements for Land
Disposal of Radioactive Waste”**

e TRU waste includes radioactive waste as defined in DOE G 435.1-1, Implementation
Guide for Use with DOE M 435.1-1. TRU waste also may include hazardous
constituents, in which case it may be referred to as TRU mixed waste (TRUM). TRUM
has mixed-waste components disposed of after August 19, 1987.

Treatment, Storage, and/or Disposal landfill - A landfill where dangerous waste is placed in
or on the land, as defined in WAC 173-303, “Dangerous Waste Regulations.”

2140 CFR 191, “Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear Fuel,
High-Level and Transuranic Radioactive Wastes,” Title 40, Code of Federal Regulations, Part 191. Definition is
found in DOE G 435.1-1, Implementation Guide for Use with DOE M 435.1-1, Chapter 3.

2210 CFR 61, “Licensing Requirements for Land Disposal of Radioactive Waste,” Title 10, Code of Federal
Regulations, Part 61.
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1.0 INTRODUCTION

The Hanford Federal Facility Agreement and Consent Order (Ecology et al., 1989a) (Tri-Party
Agreement) identifies 800+ soil waste sites (and associated structures) resulting from the
discharge of liquids and solids to the ground from 200 Areas processing facilities. These

800+ sites have been arranged into separate waste groups (or operable units [OU]) that are
identified as either CERCLA past-practice OUs or Resource Conservation and Recovery Act
of 1976 (RCRA) past-practice OUs addressed through RCRA corrective action authorities.
Some OUs include RCRA treatment, storage, and/or disposal (TSD) units that will be operated,
remediated, and/or closed in conjunction with OU activities.

The 200-SW-1 OU includes 2 landfills located in the Hanford Site 600 Area, and the

200-SW-2 OU consists of 25 landfills located in Hanford Site 200 East and 200 West Areas.
The 200 Areas are located near the center of the Hanford Site in south-central Washington State
and are within one of three areas on the Site that are on the U.S. Environmental Protection
Agency’s (EPA) National Priorities List (40 CFR 300, “National Oil and Hazardous Substances
Pollution Contingency Plan,” Appendix B, “National Priorities List”) under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). Figures 1-1,
1-2, 1-3, and 1-4 depict the location of the Hanford Site, the specific 200-SW-1 OU locations
within the 600 Area, and the specific 200-SW-2 OU landfill locations wi in the 200 West Area
and 200 East Areas, respectively. Table 1-1 provides a summary listing of the 27 landfills
included in the 200-SW-1 and 200-SW-2 OUs. Additional detail on each of these landfills is
provided in Chapter 2.0.

In accordance with the Tri-Party Agreement, this remedial investigation/feasibility study (RI/FS)
work plan has been prepared to present information on how the RI/FS process will be conducted
and eventually will lead to proposed remedies for the waste sites in an OU. In accordance with
the Tri-Party Agreement, the Washington State Department of Ecology (Ecology) has been
designated as the lead regulatory agency for the 200-SW-1 and 200-SW-2 OUs. This RI/FS
work plan follows the CERCLA documentation process, with modifications to concurrently
satisfy RCRA corrective action and TSD unit closure requirements as described in

DC ™ 'RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan —
Environmental Restoration Program (Implementation Plan). The Implementation Plan is
summarized further in Section 1.3 of this RI/FS work plan.

This RI/FS work plan summarizes the CERCLA RI/FS and RCRA TSD unit landfill closure
activities for two of the Hanford Site’s OUs, namely the 200-SW-1 Nonradioactive Landfills
Group OU and the 200-SW-2 Radioactive Landfills Group OU (200-SW-1 and 200-SW-2 OUs).

The majority of the waste disposed to the 200-SW-1 and 200-SW-2 OU landfills originated from
the processing facilities located in the 200 East and 200 West Areas of the Hanford Site. The
200-SW-2 OU landfills also contain some wastes that originated from the Hanford Site’s 100 and
300 Areas, as well as from offsite sources. Both of the OUs contain RCRA TSD units, which are
discussed further in Chapter 5.0.

1-1
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Figure 1-1. ocation of the Hanford Site.
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Bin 3 — Dry Waste Alpha Landfills
Bin 4 — Dry Waste Landfills

Bin 5 — Construction Landfills

Bin 6 — Caissons.

PROJEC ASSUMPTIONS AND
COMMI MENTS

Project assumptions and commitments for this RI/FS work plan include the following.

Some of the waste materials in the 200-SW-2 OU landfills originated from offsite
generators. The disposal records from the offsite generators are not complete. However,
because of the wide variety of process activities at the Hanford Site, it 1s assumed that the
constituents present in the offsite materials are adequately represented by the
contaminants associated with onsite generation.

Contaminants in some of the 200-SW-2 OU units are expected to be located within 1 to
10 m (3 to 33 ft) of the ground surface, and at or near the bottom of the disposal unit
(trench). However, because of uncertainty associated with individual/combined
conceptual site model (CSM) variables, and certain indications of contaminant transport
available to-date, additional characterization is necessary to irther develop/refine the
preliminary CSMs. For example, several sites (218-W-3A, 218-W-4B, and

218-W-4C Burial Grounds) are reported to have been briefly “flooded” due to rapid
snowmelt conditions after burials were made to the sites. A small portion of one trench
in the 218-E-12B Burial Ground (before waste disposal) was found to have been
saturated from water seeping into the area from a nearby ditch that transferred cooling
water to the 200 Areas B Pond system. Portions of three ad tional sites (the 218-C-9,
218-W-2A, and 218-W-3AE Burial Grounds) were used as cooling water dispos:  sites
(i.e., 216-C-9 and 216-T-4 Ponds) before burials were made. DOE/RL-2007-02,
Supplemental Remedial Investigation/Feasibility Study Work Plan for the 200 Areas
Central Plateau Operable Units, addresses characterization of the 216-T-« Pond and a
portion of the 216- -4-2 Ditch. he 216-T-4A Pond and the 216-T-4 Ditches
(216-T-4-1D and 216-T-4-2) will be addressed by the 200-MG-1 and 200-MG-2 OUs,
respectively. Remedial action decisions associated with the 218-W-2A, 218-W-3AE, and
the T Pond system, and will be coordinated between the OUs and addressed in their
respective feasibility studies. The 216-C-9 Pond is in the 2t -MG-1 OU and the
characterization of that site will be carried out by the 200-MG-1+ J. Final remedial
decisions will be coordinated between the two OUs.

The land-use for the 200 Areas selected by the DOE through the National Environmental
Policy Act of 1969 (NEPA) rocess (DOE/EIS-0222-F, Final Hanford Comprehensive
Land-Use Plan Environmental Impact Statement) and docwi nted in 64 FR 61615,

“Record of Decision: Hanford Comprehensive Land-Use Plan Environmental In  act
Statement (HCP EIS)” is industrial-exclusive. Most of the 200-SW-1 and 200-Sw-2 OU
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The 200-SW-2 OU is a source OU. Issues related to groundwater characterization,
monitoring, and remediation are not within the scope of this RI/FS work plan and will be
addressed in the respective groundwater OUs and through the TSD permitting process.

The RI/FS work plan will focus on determining whether contaminants have migrated into
the vadose zone beneath the buried waste.

The anticipated land use for the Central Plateau will be DOE industrial exclusive use for
at least 50 years and industrial use afterwards for the foreseeable future.

Based on anticipated land use, data may be collected through this RI/FS work plan to
evaluate the option of leaving high-dose-rate waste in lace ecause natural decay of
high-activity radionuclides will subside to levels of minor risk.

Retrievably stored waste (RSW) will be handled in the Waste Retrieval Project (outside
of the 200-SW-2 OU). o er solid waste in the 200 Areas’ landfills with the
exception of Trenches 2 nd 34 1the Z 3-W-5 Burial Ground and Trench 94 in the
218-E-12B Burial Ground) is within the scope of this RI/FS work plan.

A workshop will be held among RL, Ecology, and RL’s supporting contractor(s) at the
conclusion of Phase I-B field characterization activities, to review the data collected.

Based on the results of Phase I-A and I-B characterization activities, a table that includes
scope, schedule, and cost assumptions will be jointly developed by RL and Ecology and
included in a future revision of tI : RI/FS work plan (i.e., after the Phase I1 DQO).

Because of the nature of nonintrusive samj ng techniques, the contaminants of potential
concern (COPC) list should be limited to radionuclides and organic constituents that are
readily detectable via nonintrusive survey techniques.

A key assumption is that targeting limited waste items/areas for potential excavation w
center on determining whether a current or future threat exists to groundwater, human
health, or environment.

Phase I-B w  consist of the use of primarily nonintrusive geophysical and soil-vapor
characterization activities to target areas that may contain ei er organic vapors or buried
masses of metal that may contain liquid organics, or areas that contain both.

It is assumed that additional characterization beyond Phase  will be required

(1.e., Phase III), stemming from the information and data as well as the results of
modeling that will evaluate the human health and ecological risk and migration to
groundwater following the CERC A RI/FS process. Scope within Phase III also may be
needed to address areas that require particular caution due to worker safety concerns
(e.g., landfills containing elevated levels of plutonium).
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for waste disposal (WIDS). A portion of the northern annex was used as a borrow site for clean
top soil.

These landfill trenches are contained wi in e proposed groundwater monitoring system for the
low-level landfills. Airborne radionucli : monitoring is performed routinely, and a perimeter
radiological survey is performed annually (WIDS).

Hanford Site Drawings that describe this landfill include H-2-92004, Industrial Burial Ground
218-E-10 Site Plan and Details (site | , and H-2-821555, Sheet  Subsidence Drawing Burial
Ground 218-W-3AE (stabilization).

2.1.2.2 218-E-12B Burial Ground

This landfill began service in 1967 (WIDS), covers 73.7 ha (182 a), and contains unsegregated
waste, LLW, three trenches of suspect retrievably stored RU, and defueled U.S. Navy vessel

reactor compartments in Trench 94 (DOE REG-0271, Low-Level Burial Grounds Fact Sheet).

This landfill is located ~305 m (1,000 ft) north of the C Tank Farm. These dimensions include
an unused portion of this landfill.

The 218-E-12B Burial Ground, Trench 94, is currently recetving d¢ 1eled U.S. Navy vessel
reactor compartments as an active RCRA TSD unit (Implementation Plan [DOE/RL-98-28]).
Trench 94 is not addressed in this document, ecause operations are expected to continue beyond
the beginning of the planned time period for remedial actions in the 200-SW-2 OU.

The original landfill was designed to have 29 trenches. An expansion to the north and west
enlarged this landfill to include e potential for 138 trenches oriented in a north-south direction.
Only 36 trenches were filled completely, and an additional two were partially filled.

The in-scope trenches vary in length from 288 to 381 m (944 to 1,250 ft). The first six trenches
(1A-1D, 3, and 7) are 0.9 m (3 ft) wide and 1.2 m (4 ft) deep. The rest of the trenches were
designed to be 4.8 m (16 ft) deep and 11 m (37 ft) wide at the surface (WIDS).

As of September 2005, the 218-E-12B Burial Ground, not including rent 94, had received
65,086 m® (85,129 yd®) of solid unsegregated waste and LLW generated mostly from facilities
located in the 200 East Area, including tank farms, B Plant, and PU X general trash, failed
equipment, vent risers, filter boxes, liquid-level risers from the 216 14 Crib, and Sr-90
contaminated soil dredged from the 216-B-63 Ditch after UPR-200 138 occurred
(DOE/RL-92-05, B Plant Source Aggregate Area Management Study Report). Most of the
in-scope waste in this site was direct-dumped from trucks or buried in cardboard cartons
(SWITS). This waste volume does not include post-1970 retrievably stored TRU, which is out
of the scope of this RI/FS work plan. The 218-E-12B Burial Ground is scheduled to have the
stored retrievable TRU waste removed under Tri-Party Agreement Milestone M-091-40.

The southeastern portion of this landfill { renches 1 through 17) was interim stabilized in 1981
with 46 to 61 cm (18 to 24 in.) of uncontaminated soil. Surveillance ai maintenance of the
stabilized portion are performed periodically.  January 2000, two contaminated tumbleweeds
were removed from the landfill. The source of contamination likely was plant-root uptake of
contamination from the buried waste. The tumbleweeds read from 29,000 to 59,000 d/min per
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contain post-1970 retrievably stored TRU, which is out of the scope of this RI/FS work plan.
The 218-W-3A Burial Ground is scheduled to have the stored retrievable TRU waste removed
under Tri-Party Agreement Milestone M-091-40. Most of the post-1970 TRU-containing
trenches also cc  ain unsegregated wastes and/or I W.

Trenches 3S, 6S, and 19 currently are identified as containing the ] _LW disposed of after the
effective date of mixed-waste regulation at the Hanford Site (August 19, 1987).

Most of the in-scope waste in this unit is from the 100 Area (21 percent by volume), various
facilities in the 200 West Area (34 ercent), the 300 Area (23 percent), and the tank farms

(14 percent). Less than 3 percent by volume is from offsite facilities, and the remaining

5 percent is from Hanford Site facilities in the 200 East Area and other miscellaneous site
locations. Trench 7 contains waste from the clean-up at the Three Mile Island Nuclear Plant.
Trench 14 contains 10 large concrete burial boxes of radioactive soil from the S Tank Farm that
was generated from a salt-waste spill from Tank 241-S-102 transfer piping in 1973. Dose

rates at the site of the spill before the contaminated soil was removed ranged to a maximum of
9 R/h (WIDS).

A portion of this landfill was flooded in the winter of 1979-1980, when several inches of snow
on top of frozen ground were followed by a quick warming and rapid snow melt. The landfill
was covered with standing water that was almost continuous from the dirt road on the east side to
the asphalt road on the west side of the landfill (WHC-EP-0912).

On January 21, 1997, a radiological control technician discovered contamination levels (in a
posted Undergroun Radioactive Material Area) to 60,000 d/min b -gamma (no alpha) per
100 cm” in pieces of wind-blown tumbleweed at Trench 26. Twot  lanned releases have been
consolidated (WIDS) to this landfill. First, Ul -200-W-84 reporte  hat in July 1980 a liquid
spill occurred in the 218-W-3A Burial Ground during burial operations of a pump. This ill
resulted in contamination of the truck transporting the pump and the ground around the truck.
Second, UPR ~10-W-134 reported in Octob 1975 that an improper burial occurred in the
218-W-3A Burial Ground of a waste drum labeled “Transuranic” (Grubb and Lust, 1975,
Hanford Engineering Development Laboratory Unusual Occurrence Report 38-75). The drum
contained plutonium, uranium, and fissile materials. Applicable standards were not met for the
handling and safe storage of this waste drum from the 325 Building. The trench section where it
was buried was redesignated as transuranic and will be dispositione by the Waste Retrieval
Project. Additional information regarding unplanned release sites ¢ 1 be found in Table 3-5.

Hanford Site Drawings that describe this landfill include H-2-34880, { eets 1 and 2 (site plan);
and H-2-821555 (stabilization).

2.1.2.4 218-W-3AE wurial Ground

This landfill covers ~23 ha (57 a) and began receiving waste in 1981. It contains MLLW and
LLW, including large equipment.

The 218-W-3AE Burial Ground is located directly east of and adjacent to the 218-W-3A  urial
Ground in the 200 West Area. The landfill has received ~34,300 m’ (44,900 yd3 ) of waste as of
September 2005. The waste is mainly from the 100 Area (23 percent by volume), 200 East and
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was 15 m (50 ft) long, 12 m (40 ft) wide, and 3 m (10 ft) deep. The burning pit was used from
1950 to 1960 (WIDS; B. -00175). UPR-200-W-37 has been consolidated (WIDS) with this
landfill. UPR-200-W-37 reported that in June 1955 contamination resulted when three boxes
containing high-activity dry waste were mistakenly placed in a burn pit in the 200 West Area.
When the mistake was rectified, it was noted that one of the boxes had released contamination at
levels of 100 mR/h as a result of being broken open during placement, while the other two boxes
had remained sealed. The boxes were removed and the pit was decontaminated. Through
historical research, this pit where the incident occurred was i1dentified as the Z Plant Burning Pit.
Additional information regarding unplanned release sites can be found in Table 3-5.

The waste in the 218-W-4C Burial Ground that is within the scope of this project is mainly from
the 200 West Area (24 percent by volume), the 100 Area (12 percent), the 300 Area (9 percent)
and offsite generators (47 percent). The remaining 8 percent is from miscellaneous Hanford Site
areas and the tank farms. The eastern annex portion of this unit never has received waste.

During the itter part of calendar year 1979 and the early part of 1980, a heavy snowfa and
rapid melting caused flooding within some of the 218-W-4C Burial Ground trenches.
Transuranic drums were observed to be floating in the landfill. Workers retrieved the drums
undamaged (WHC-EP-0912; WHC-EP-0225, Contact-Handled Transuranic Waste
Characterization Based on Existing Records). Additional sampling is planned during Phase 11
characterization activities to determine if contaminants have migrated into the vadose zone
beneath landfill trenches. As discussed in DOE/RL-92-03, Annual Report for RCRA
Groundwater Monitoring Projects at Hanford Site Facilities for 1991, perched water was
detected beneath the 218-W-4C Burial Ground in 1991. The perched water was no longer
detected in 1994. The source of the water was not identified. The well that detected this zone
1s 299-W18-29, which has been sample dry since 1994 and was decommissioned in 2003.
WHC-SD-EN-DP-044 provi s detailed information on the drilling and construction. The well
was located near the southeast corner of ow-Level Waste Management Area 4 (LLWMA-4)
and was completed at a depth of ~42 m (~136 ft) below ground surface (bgs).

No unplanned releases are associated wi  this landfill. Hanford Site Drawings that describe this
landfill include H-2-37437, Sheets 1 through 4, Dry Waste Burial Ground 218-W-4C, and
H-2-821555 (stabilization).

2.1.2.7 218-W-5 Burial Ground

In 1979, a large area adjacent to the northwest corner of the 200 West Area was annexed and
designated the Central Waste Complex and the 218-W-5 Burial Ground. The annexed area
extended north from 16™ Street to 27™ Street and westward to coordinates E564176/N137630.
Within the large annex, 34 ha (84 a) currently are permitted as LLW landfills. Original plans
called for the area to contain 18 LLW trenches and 4 MLLW trenches. The landfill was
expanded by annexing land to the west and n h and was designed to contain 56 trenches, all
oriented east-west. Of these, 11 LLW trenches have been constructed and have had wastes
placed in them, and an additional two MLLW trenches (out of scope of this RI/FS work plan)
were constructed.
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The reference drawing for this landfill is Hanford Site rawing H-2-55534, 218-E2, E2A, E4,
ES, E5A4, & E9 Industrial Burial Ground Plan & Details.

2.1.3.4 218-E-2A Burial Groun

The 218-E-2A Burial Ground is a past-practice lan 11l that originally was called the egulated
Equipment Storage Site #2A. This landfill was used for the aboveground storage of equipment
that since has been removed. Service dates are not known, but are estimated as 1945 to 1950,
with the landfill definitely retired by 1975 (WHC-EP-0845, Solid Waste Management History of
the Hanford Site). The landfill is located directly south of the 218-E-2 Burial Ground, across the
railroad tracks, north of the B Plant.  he drawings conflict slightly in their depictions of trench
location. The trench is about 14 m (46 ft) wide. No records or burial inventories are available to
indicate that this landfill ever was used as a disposal facility, and w te volumes are not known.
On February 21, 1978, an inspection of the burial trench disclosed a number of sink holes along
the center line of the trench, indicating that the trench had been dug and used for dry-waste
burials. In the summer of 1979, at least 0.3 m (1 ft) of clean soil was used to fill the burial trench
to ground level (WHC-EP-0912).

The 218-E-2A Burial Ground is associated with UPR-200-E-95, a railroad spur located south of
the 218-E-2 and 218-E-5 Burial Grounds and north of the 218-E-2A Burial Ground, north of the
B Plant. The contaminated area was established as an unplanned release site in September 1980.
[t became contaminated over time as a result of contaminated equipment (mainly from the

B Plant and PUREX) being stored on railroad flat cars on the spur. The contamination likely is
the accumulation of many sn :leases over time. In 1998, the tracks were covered wi  gravel
and posted as an Undergrour dioactive Material Area. The site is ~250 by 5 m (820 by

16 ft). A 1996 perimeter survey report reported less-than-detectable levels of contamination.

A 1991 survey reported general rail cont nination of 3,000 to 6,000 d/min beta, with a
maximum of 350,000 d/min beta in one spot (WIDS). This unplanned release has been
transferred to the 200-MG-1 OU and, therefore, is out of the scope of this investigation.

The reference drawing for this landfill is [anford Site Drawing H-2-55534.
2.1.3.5 218-E-4 ‘ial Groun

The 218-E-4 Burial Ground is a past-practice landfill that historically has been called 200 East
Minor Con uction No. 4 and Equipment Landfill #4. The landfill received repair and
construction waste from the 221-B Building - Plant) modifications. The landfill is collocated
with the 218-E-2, 218-E-2A, 218-E-5, 218-E-5A, and 218-E-9 Burial Grounds.

The service dates are estimated as 1955 to 1956.  he landfill is a wedge-shaped polygon located
between two railroad tracks and north of the B Plant. The exact nw er of trenches remains
unknown. It is believed that two trenches run parallel to the railroad tracks (HW-28471,
Unconfined Underground Radioactive Waste and Contamination ir. 1e 200 Areas). A total of
~1,586 m® (2,074 yd*) of mainly construction debris is buried at the ndfill, which covers an
area of 1.4 ha (3.4 a). All waste is unsegregated.

The 218-E-4 Burial Ground was affectec y UPR-200-E-23. 1 June 1960, this unplanned
release occurred in the 218-E-10 Burial Ground; some of the contamination drifted into the
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The 218-W-1 Burial Ground operated from 1944 until 1953 to receive more than 7,000 m’
(9,200 yd*) of miscellaneous dry wastes. Photographic evidence suggests that the landfill
received wastes packaged mainly in small wooden boxes or { erboard containers or wrapped in
heavy brown paper. Property disposal records from the 1940s and 1950s indicate that wastes
disposed to this landfill include small- to medium-sized equipment (e.g., items such as dip tubes,
lab-sample cups, and laundry machines). This landfill also may contain tools, air filters, and
protective clothing such as masks. Wastes with dose rates of up to 5 rem/h at the container
surface were reported in early source literature (HW-28471).

The landfi is 3.3 ha (8.2 a), contains ~7,164 m’ (9,370 yd’) of waste, and consists of

15 trenches that run east to west. Twelve trenches are 2.4 m (8 ft) deep and 73 m (240 ft) long,
and the other three are 2.7 ) ft) deep and 149 m (488 ft) long. The landfill currently appears
as a field with an undisturbed, flat surface that has been seeded with field grass. A small area
near the center of the landfill once contained contaminated mulch with a maximum reading of
12,000 d/min. Evidence exists that waste boxes once were buried less than 1.2 m (4 ft) from the
surface. Two unplanned releases have been consolidated (WIDS) with this landfill; the noted
unplanned releases are UPR-200-W-11 and UPR-200-W-16 (W DS). UPR-200-W-161s a
duplicate n nber for the occ rence reported in UPR-200-W-11. U R-200-W-11 reported a
1952 fire that occurred in the waste boxes, spreading plutonium (alpha) contamination to the
north and south sides of the trench and outside of the 218-W-1 Burial Ground. The
UPR-200-W-11 location was reported incorrectly in the Z Plant Technical Baseline Report
(BHI-00175). The correct location for the UPR-200-W-11/UPR-200-W-16 site was

confirmed by the map in HW-54636, Summary of Environmental Contamination Incidents at
Hanford 1952-1957. Additional information regarding unplanned release sites can be found in
Table 3-5.

The landfill was surface stab zed in 1983. Trench arrangement an dimensions are shown in
detail on Hanford Site Drawing H-2-751 3, Dry Waste Burial Ground 218-W-1.

2.1.3.12 22 W-1A Burial Gr« 1d

The 218-W-1A Burial Ground 1s a past-practice landfill originally ¢ led Industrial Burial
Garden #1 and Industrial Waste No. 1.  he landfill contains ~13,700 m’ (17,919 yd3) of waste
and covers 4.9 ha (12 a). In addition to process equipment and process waste buried in

10 trenches, pieces of equipment were stored above ground that later were removed. This
landfill was the first large-equipment burial site in the 200 West Area. Literature indicates
burials of Reduction-Oxidation Plant (REDOX) pots, silver reactors, condensers (HW-30372,
Manufacturing Dept Radiation Incident Investigation Class I No 94), tank samplers from

Oak Ridge National Laborat: /, and general trash from chemical separations plants in the

200 West Area.

Most of the equipment was buried in wooden boxes with a double liner of waterproof paper
(HW-30372). The boxes tended to collapse and cause settling of the ground surface. Most of
the sink holes were filled with clean soil in 1975, but a number of deep sink holes remained,
north of the railroad tracks (WIDS). HW-284" discusses a 1949 contamination spread
averaging 7 mrem/h (ARH-780, Chronological Record of Significant Events in Chemical
Separations Operations), with spots of up to 100 mrem/h (HW-28471) from T Plant to the
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Dayton Avenue. Interim stabilization activities were initiated in the landfill during the summer
and fall of 1979 and completed in 1980. The purpose of the work was to eliminate the azards of
subterranean voids, reduce wind-surface erosion, remove ground-surface contamination, and
establish deterrents against the growth of undesirable vegetation.

Records suggest that most of the waste in this landfill was direct-dv 1ped to the trenches via
dump truck or was packaged in concrete or wooden boxes.

This landfill received contaminated soil, debris, and process equipment including laboratory
equipment and waste from the 300 Area, some with dose rates up to 500 R/h, failed F DOX
equipment, contaminated rails, a 1951 International Harvester panel truck used in solid waste
operations, filters from the B Plant, and tube bundles from PUREX. Based on logbook records
and SWITS, much of the waste in this landfill — at :ast 20 percent by volume — is contaminated
soil from stabilization ¢ the 216-T-4 Ditch and Pond (Trench 27), U Ta1  Farm, and the
216-U-14 Laundry Ditch. DOE/RL-2007-02 addresses characteriz on of the 216-T-4B Pond
and a portion of the 216-T-4-2 Ditch. The 216-T-4A Pond and the 216-T-4 Ditches
(216-T-4-1D and 216-T-4-2) will be addressed by the 200-MG-1 and 200-MG-2 OUs,
respectively. Remedial action decisions associated with the 218-W-2A, 218-W-3AE and the

T Pond system, and will be coordinated between e OUs and addressed in their respective
feasibility studies.

Cell cover blocks, 2 m (6 ft) thick, were buried in the 218-W-2A Burial Ground along the west
side of the railroad tracks in Trenches 12-15 (AR 2757, Radioactive Contamination In
Unplanned Releases To Ground Within the Chemical Separations Area Control Zone

Through 1972 [Exclusive of Liquid Waste Storage Tank Farms]).

Historical records (e.g., HW-41535) indicate that in 1954, two secti s of railroad track
contaminated during the fall of 1954 to maximum dose rates of 350 mrem/h were buried in
Trench 16, which is located outside and across the railroad tracks from the 218-W-2A Burial
Ground. ARH "115, Radioactive Contamination in Unplanned Releases to Ground Within the
Chemical Separations Area Control Zone through 1970, Part 4, Appendix A, indicates that the
rails were removed in 1971. Geophysics survey results in 2006 (D&D-28379), which did not
indicate the presence of rails in Trench 16, corroborate this.

Trenches 17, 18, 19, 25, and 26 never w2 excavated or used.

UPR-200-W-53 has been consolidated (WIDS) with this landfill. UPR-200-W-53 reported that
in January 1959 a collapse of a burial box that contained REDOX cell jumpers in the
218-W-2A Burial Ground occurred during backf ing operations, releasing fission-product
contamination. Additional information regarding unplanned release sites can be found in

ble 3-5.

The best drawing that describes this landfi is Hanford Site Drawing H-2-32095,
218-W-24 Industrial Burial Ground & 218-W-3 Dry Waste Burial Ground.

2-22












DOE/RL-2004-60 REV 0

2.2 Topography

The 200 Areas, which contain all of the 200-SW-2 OU indfills, are located in the Pasco Basin
of the Columbia Plateau. The 200 Areas Plateau is the term commonly used to describe the Cold
Creek flood bar that was formed during the last cataclysmic flood from glacial Lake Missoula,
about 13,000 years ago (Figures 2-2 and 2-3). The cataclysmic flood waters that deposited
sediments of the Hanford formation also locally reshaped the topography of the Pasco Basin.
The flood waters deposited the thick sand and gravel deposits of the Cold Creek flood bar and
also eroded a channel between the 200 Areas and Gable Mountain. The northern half of the

200 East Area is located within is ancient flood channel. The southern half of the 200 East
Area and most of the 200 West Area are situated on the Cold Creek Bar. A secondary flood
channel runs south from the main channel and bisects the 200 West Area.

The 200-SW-1 and 200-SW-2 OU landfills are located in or near the 200 East and 200 West
Areas on the plateau. Surface elevations of the landfills in the 200 West Area range from 200 to
214 m (656 to 702 ft) above mean sea level (amsl). Landfills surface elevations in the 200 East
Area range from ~180 m (590 ft) amsl in the northeast partto - ) m (689 ft) in the western part.

The NRDWL and SWL (200-SW-1 OU) are located in the 600 Arca southeast of the 200 Areas.
Surface elevations at these landfills range from about 162 to 165 m (531 to 541 ft) amsl.

2.2.2 Ged gy

The 200-SW-1 and 200-SW-2 OUs are located in the Pasco Basin, one of several structural and
topographic basins of the Co mbia Plateau. A sequence of sediments and basalts of the
Columbia River Basalt Group underlie the 200-SW-1 and 200-SW-2 OU landfills. From
shallowest to deepest, the units: : surficial deposits, the Hanford formation, the Cold Creek
unit, the Ringold Formation, and the Elephant Mountain Member of the Columbia River asalt
Group. Figure 2-4 depicts the generalized stratigraphic column for the Hanford Site.

Figure 2-13 in Section 2.2.3.6 d' icts a stratigraphic column for the location of the NRDWL
and SWL.

The following paragraphs briefly describe the geologic units, the overlying surficial deposits, and
the underlying basalt.

Surficial Deposits. Surficial deposits include Holocene eolian sheets of sand  at form a thin
veneer over the Hanford formation across the site, except in localized areas where the deposits
are absent. Surficial deposits consist of very fine- to medium-grained sand to occasionally silty
sand. Fill material was placed in and over various landfills as cover and for contamination
control. The fill consists of reworked H: ford formation sediments and/or surficial sand and silt.
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Figure 2-4. Generalized Stratigraphic Column for the Hanford Site.
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Since the pump-and-treat system was started in August 1996, over 10,197 kg of carbon
tetrachloride have been removed from almost 3.19 billion liters of groundwater.

The 200-UP-1 Groundwater OU interest area addresses groundwater cor iminant plumes
beneath the southern third of the 200 West Area and adjacent portions of the surrounding

600 Area. Technetium-99, uranium, tritium, I-129, nitrate, chromium, and carbon tetrachloride
are the contaminants of greatest significance in groundwater and form extensive plumes within
the region. Only the southeast corner of the 218-W-4C Burial Ground overlies the

200-UP-1 Groundwater OU. Contaminant plumes underlying the 200 West Area are depicted
in Figure 2-6.

An interim remedial action pump-and-treat system operated in the centr: part of the 216-U-1
and 216-U-2 Cribs Tc-99 and uranium plumes from 1994 until early 2005. Operation of this
system caused the plume to bifurcate into a high-concentration portion captured by the
pump-and-treat system and a lower concentration portion outside the capture zone that has
continued to migrate into the 600 Area. The remediation was successful in reducing Tc-99
concentrations below the remedial action goal of 9,000 pCi/L. During January 2005,
groundwater extraction was terminated and a rebound study was initiated. Monthly sampling
was performed to assess plume response to the termination of pumping. The rebound study
concluded in January 2006, and Tc-99 and uranium concentrations at all monitoring wells were
below the remedial action goal throughout FY 2006.

Because the treatment system did not operate in FY 2006, additional groundwater was not
extracted from the 200-UP-1 Groundwater OU plume area, and no contaminant mass was
removed from the aquifer. Over 8§53 million liters have been treated since startup of remediation
activities in FY 1994. A total of 118.8 g of Tc-99, 211.8 kg of urantum, 34.6 kg of carbon
tetrachloride, and 34,716 kg of nitrate have been removed from the aquifer.

2.2.3.2 200 East Area

The 200-BP-5 Groundwater OU interest area addresses groundwater contaminant plumes
beneath the northern half of the 200 East Area and adjacent portions of the surrounding

600 Area. This OU includes several RCRA units and CERCLA past-practice units in the north
part of the ~ )0 East Area and extends north to Gable Gap. Technetium-99 is the contaminant of
greatest concern in the 200-BP-5 Groundwater OU, because of its mobil ' and broad areal
extent. Uranium, though more limited in terms of areal distribution, also has been recognized as
an important COPC. Other contaminants include cyanide, Sr-90, tritium, I-129, and nitrate.
Groundwater is monitored in this OU to define the regional extent of Tc-99, uranium, and other
significant contaminants across the OU, as well as the local extent of contamination associated
with specific RCRA TSD units in the area.

Eleven solid waste landfills overlie the 200-BP-5 Groundwater OU. These include the 218-E-2,

218-E-2A, 218-E-4, 218-E-5, 218-E-5A, 218-E-8, 218-E-9, 218-E-10, 218-E-12A, 218-E-12B,
and 218-C-9 Burial Grounds.
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The 200-PO-1 Groundwater OU interest area addresses groundwater contaminant plumes
beneath the southern portion of the 200 East Area and a large triangle-shaped portion of the
Hanford Site extending to the Hanford townsite. Tritium, nitrate, and I-129 are the contaminants
with the largest plumes in groundwater. Other COPCs in more localized areas include Sr-90

and Tc-99. COPCs also include arsenic, chromium, manganese, vanadium, Co-60, cyanide,

and uranium. Only one solid waste landfill, the 218-E-1 Burial Ground, overlies the

200-PO-1 Groundwater OU. The NRDWL also overlies the 200-PO-1 Groundwater OU.
Contaminant plumes underlying the 200 East Area are depicted in Figure 2-6. Additional
information, including a discussion of other contaminants detected in the groundwater, can be
found in DOE/RL-2008-01.

2.2.3.3 Groundwater Flow

Moisture in the vadose zone typically is concentrated along high-contrast bed interfaces, as well
as along finer grained layers. Precipitation and waste-water discharges may migrate downward
along discordant features such as clastic dikes, or spread laterally, sometimes in a stair-step
fashion, along overlapping series of anisotropic, discontinuous strata (Bjornstad et al., 2003,
“Hydrogeology of the Hanford Site Vadose Zone”).

Groundwater in the unconfined aquifer flows from areas where the water table is higher (west of
the Hanford Site) to areas where it is lower (toward the Columbia River) (Figure 2-7). In
general, groundwater flows eastward through the 200 Areas Plateau, from the 200 West Area to
the 200 East Area; from there it flows east to southeast through the 600 Area to discharge into the
Columbia River and also north through the Gable Gap and the 600 Area to discharge into the
Columbia River.

Groundwater generally flows from west to east beneath the 200 West Area. Past effluent
discharges at the former U Pond and other liquid-waste-disposal facilities caused a groundwater
mound to form beneath the 200 West Area that significantly affected regional flow patterns in
the past. These discharges largely ceased by the mid-1990s, but a remnant mound remains,
which is apparent from the shape of the water-table contours passing through the 200 West Area.
Currently, the water-table elevation is ~12 m above the estimated water-table elevation from
before the start of Hanford Site operations. The water table beneath the 200 West Area is locally
perturbed by discharges from the SALDS, as well as by operation of a groundwater
pump-and-treat remediation system at the 200-ZP-1 Groundwater OU.

Groundwater flow in the central portion of the Hanford Site, encompassing the 200 East Area,
may be affected by the presence of one or more buried flood channels, which trend northwest to
southeast (see Figure 2-3). The water table in this area is very flat because of the high
permeability of the Hanford formation. The hydraulic gradient is approximately 1 x 107

(1.e., the top of the water table drops one unit of vertical distance for every 100,000 equivalent
units of horizontal distance). The Hanford formation fills the ancient flood channels (see
Section 2.2.2) and forms the upper portion of the unconfined aquifer. Groundwater flow in this
region is affected significantly by the presence of low permeability sediment of the Ringold
Formation at the water table east and northeast of the 200 East Area, as well as basalt above the
water table. These features generally constitute barriers to groundwater flow.
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The extent of the basalt units above the water table continues to increase slowly because of the
declining water table, resulting in an even greater effect on groundwater flow in this area. In the
past, liquid discharges to the former 216-B-3 Pond (1945 to 1997) created a large water-table
mound and reversed groundwater flow directions. The mound has dissipated, but the water table
beneath the 200 East Area remains ~2 m higher than the estimated pre-Hanford Site conditions.
Simulations of equilibrium conditions after site closure suggest that the water table in the

200 East Area will be near its pre-Hanford Site elevation (PNNL-14753, Groundwater Data
Package for Hanford Assessments).

The flat nature of the water table (i.c., very low hydraulic gradient) in the 200 East Area and
vicinity makes determination of the flow direction difficult. This is because the uncertainty in
the water-level elevation measurements is greater than the actual relief present on the water
table. Therefore, determining the groundwater flow direction based on these data is problematic,
so other evidence is used to infer flow directions. Water enters the 200 East Area and vicinity
from the west and southwest, as well as from beneath the mud units to the east and from the
underlying aquifers where the confining units have been removed or thinned by erosion. The
flow of water divides, with some migrating to the north through Gable Gap and some moving
southeast toward the central part of the Site. The specific location of the groundwater flow
divide currently is not known. It is known that groundwater flows north through Gable Gap,
because the hydraulic gradient is steep enough to be determined using water-level-elevation data
(the gradient averages 1.5 x 10 along a north flow direction). Groundwater is known to flow
southeast within the region between the 200 East Area and the Central Landfill, because the
average water-level elevation at the landfill (121.96 m NAVD8S8, North American Vertical
Datum of 1988, for May 2006) is ~0.13 m less than the average elevation in the 200 East Area
(122.09 m NAVDSS for April 2006). This yields a regional hydraulic gradient ranging from
1x10°t02x 107,

The Hanford Site has a semiarid climate with annual precipitation of ~15 cm (6 in.). Estimates
of recharge from precipitation range from 0 to 10 cm/yr (0 to 4 in/yr) and largely are dependent
on soil texture and the type and density of vegetation. Recharge also can be affected by seasonal
variations and associated changes in the amount of precipitation, and recycling of that
precipitation to the atmosphere by evaporation and plant transpiration. Artificial recharge
occurred when effluent such as cooling water and liquid wastes from Hanford Site process
operations were disposed to the ground via ponds, ditches, and cribs. Most sources of artificial
recharge have been halted.

Sections 2.2.3.4 through 2.2.3.5 discuss site-specific groundwater flow.
2.2.3.4 200 West Area Hydrogeology

This section describes the stratigraphy, vadose zone, uppermost aquifer, groundwater flow, and
contaminant plumes beneath the landfills located in the 200 West Area. The sections first
discuss the hydrogeology of the landfills in the northwest, then in the southwest. PNNL-14058,
Prototype Database and User’s Guide of Saturated Zone Hydraulic Properties for the Hanford
Site, compiles estimates of hydraulic properties based on aquifer testing of wells near these
landfills.
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2.2.3.4.1 218-W-1A, 218-W-2A, 218-W-3, 218-W-3A, 218-W-3AE, 218-W-4A, and
218-W-5 Burial Grounds

These landfills are located in the northwestern part of the 200 West Area. The following
summary is from the investigations and groundwater monitoring conducted at the 218-W-3A,
218-W-3AE, and 218-W-5 Burial Grounds, also known as LLWMA-3.

Figure 2-8 is a west-cast cross section passing through the northern part of the 200 West Area.
LLWMA-3 would be just west of well 299-W6-3 in the cross section. These landfills are
underlain by the Hanford formation, the Cold Creek unit, and the Ringold Formation. The depth
to the water table is ~69 to 78 m (~227 to 255 ft) bgs, an the aquifer ickness ranges from

~60 to ~73 m (~197 to ~240 ft) thick. The unconfined aquifer is entirely within the upper coarse
gravels of the Ringold Formation. he base of the aquifer is the Ringold Form: on lower mud,
except where this unit is not present in the northern portions of LLWMA-3; there the aquifer
base is the top of basalt.

The groundwater flow beneath LLWMA-3 is toward the east-northeast, with a calculated
gradient” of 0.0018 in April 2006. The flow direction is returning to the pre-Hanford Site
conditions and will continue to change until the direction is predominately west to east. The
200-ZP-1 Groundwater OU pump-and-treat system also may affect groundwater flow directions,
but the total impact is not yet known.

Regional groundwater-contaminant plumes of carbon tetrachloride and nitrate underlie portions
of LLWMA-3 at levels exceeding their drinking water standards. Trichloroethene and
chloroform also are elevated, but do not exceed standards. Radionuclide concentrations are low
or undetectable.

2.2.3.4.2 218-W-1, 218-W-2, 218-W-4B, 218-W-4C, and 218-W-11 Burial Grounds

These landfills are located ~ the west-central part of the 70 W it Area. The follow™
summary is from the investigations and ‘oundwater monitoring con icted at the 218-W-4B and
218-W-4C Burial Grounds, also known as LLWMA-4,

Figure 2-9 is a west-east cross section passing through the southern part of the 200 West Ar¢
Well 299-W18-1 in the cross section represents LLWMA-4. These landfills are underlain by the
Hanford formation, the Cold Creek unit, and the Ringold Formation. 1 ¢ depth to the water
table is ~67 to 76 m (~219 to 249 ft) bgs, and the aquifer thickness ranges from ~64 to ~69 m
(~210 to ~226 ft) thick. The unconfined aquifer is entirely within the upper coarse gravels of the
Ringold Formation, and the base of the aquifer is the Ringold Formation lower mud.

% Gradient, or hydraulic gradient, is essentially the slope of the water table and is calculated between two wells in a
monitoring network as the difference in elevation of the water levels divided by the distance between the wells.
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The groundwater flow beneath these landfills is generally to the east, with a gradient of
0.004 in July/August 2006. The groundwater flow is affected to a large degree by the
200-ZP-1 Groundwater OU pump-and-treat system, which has extraction wells to the east
and injection wells to the west of these landfills.

Regional contaminant plumes of carbon tetrachloride and nitrate underlie portions of LLWMA-4
at levels exceeding their drinking water standards. Trichloroethene and chloroform also are
elevated, but do not exceed standards. Uranium concentrations are elevated in a well in the
southwest corner of LLWMA-4 (upgradient). In FY 2006, levels remained below the drinking
water standard. All of these contaminants appear to have sources at liquid-waste-disposal sites
in the 200 West Area.

Perched water historically has been documented above the Cold Creek unit at locations in the
200 West Area. While the liquid-waste-disposal facilities were operating, many localized areas
of saturation or near saturation were created in the soil column. One former monitoring well at
the 218-W-4C Burial Ground monitored a perched zone above the Cold Creek unit from 1991 to
1994, when it went dry.

2.2.3.5 200 East Area Hydrogeology

This section describes the stratigraphy, vadose zone, uppermost aquifer, groundwater flow, and
contaminant plumes beneath the landfills located in the 200 East Area. The sections separately
discuss the hydrogeology of three portions of the 200 East Area: northwest, northeast, and
east-central. PNNL-14058 compiles estimates of hydraulic properties based on aquifer testing of
wells near these landfills.

2.2.3.5.1 218-E-2A, 218-E-5, 218-E-5A, and 218-E-10 Burial Grounds

| These landfills are located in the northwestern corner of the 200 East Area. The following
summary is from the investigations and groundwater monitoring conducted at the
218-E-10 Burial Ground, also known as LLWMA-1. Wells 299-E28-26 and 299-E33-29 shown
| in Figure 2-10 and 299-E33-34 in Figure 2-11 represent LLWMA-1.

These sites are underlain by the Hanford formation. The depth to the water table ranges between
71 and 88 m (233 and 289 ft) bgs, and the unconfined aquifer is 2.0 to ~11.6 m (~6.6 to ~38 ft)
thick. The thin, unconfined aquifer is contained in the sand and gravel of the Hanford formation,
which directly overlies the basalt.

Groundwater flow is believed to be toward the north (DOE/RL-2008-01), but considerable
uncertainty remains, because differences in water level elevation are within the range of
measurement error.
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Figure 2-10. Schematic Hydrogeologic Cross Section Passing West-to-East Beneath the Northwestern 200 East Area
and Vicinity (PNNL-12261).

Wells 299-E33-29 and 299-E33-43 represent LLWMA-1, and well 299-E34-11 represents LLWMA-2.
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Regional contaminant plumes underlie portions of LLWMA-1. Uranium and Tc-99 exceed their
drinking water standard in the northeast corner of the site. Iodine-129 exceeds its standard
beneath the north and east portions of LLWMA-1, and tritium is elevated but below the drinking
water standard. Nitrate also exceeds its drinking water standard and cyanide has exceeded its
drinking water standard in the extreme northeast part of the site. Uranium appears to have
sources from both tank farms and liquid-waste-di  osal sites, and all other contaminants appear
to have sources at liquid-waste-disposal sites in the 200 East Area.

2.2.3.5.2 218-E-8, 218-E-12A, and 218-E-12B Burial Grounds

These landfills are located in the northeastern corner of the 200 East Area. The following
summary is from the investigations and groundwater monitoring conducted at the

218-E-12B Burial Ground, also known as LLWMA-2. Wells 299-E34-11 in Figure 2-10 and
299-E27-11 in Figure 2-11 re; :sent LLWMA-2.

These landfills are underlain by the Hanford formation. The Ringold ormation 1s absent
beneath the landfills but is present west and east of the 200 East Area (see Figures 2-8 and 2-9).
The depth to the water table is 74 to 69 m (226 to 243 ft) bgs, and the aquifer thickness ranges
from 0 to ~3 m (0 to ~10 ft) thick at the 218-E-12B Burial Ground (LLWMA-2). Wells in the
north portion of LLWMA-2 are all dry, and the water table has dropped below the top of the
basalt.

Where present, the unconfined aquifer is contained in the sand and gravel of the Hanford
formation, which directly overlies the basalt.

The groundwater gradient in this part of the 200 East Area is almost  it, making the
determination of groundwater-flow direction difficult. Groundwater appears to flow generally to
the west or southwest. The presence of basalt above the water table in the north portion of
LLWMA-2 restricts groundw: r flow.

Regional groundwater-contaminant plumes of I-129 and nitrate exceed drinking water standards
in wells monitoring LLWMA-2.

2.2.3.5.3 218-C-9 and 218-E-1 Burial Grounds

These landfills are located south of LLWMA-2, where the aquifer is thicker. Interpretations in
this section are primarily from PNNL-12261. Figure 2-12 is a cross-section showing the geology
beneath these sites. Wells 299-E24-8 and 299-E27-1 represent the 218-C-9 Burial Ground and
well 299-E24-7 and approximate the conditions beneath the 218-E-1 Burial Ground.

The uppermost aquifer beneath the 218-C-9 Burial Ground is in the sand and gravel of the
Hanford formation. The base of the aquifer is either a fine-grained portion of Ringold basal
coarse or the basalt surface (see Figure 2-12), at an elevation of ~100 m (305 ft) amsl. Hydraulic
head was ~122 m (400 ft) amsl in March 2007, so the aquifer is ~22 m (72 ft) thick. Flow
direction is difficult to determine because of the flat water table. At nearby Waste Management
Area C, flow direction is interpreted to be toward the southwest (DOE/RL-2008-01).
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The uppermost aquifer beneath the 218-E-1 Burial Ground is in the sand and gravel of the
Hanford formation and perhaps Ringold basal coarse (see Figure 2-12). The base of the aquifer
is inferred to be a fine-grained portion of Ringold basal coarse at an elevation of ~88 m (290 ft)
amsl. Hydraulic head is ~122 m (400 ft) ams] at this location (DOE/RL-2008-01), so the aquifer
is 34 m (112 ft) thick. Flow direction is difficult to determine because of the flat water table. At
the nearby Integrated Disposal Facility, flow direction is interpreted to be toward the east or
southeast (DOE/RL-2008-01).

Regional groundwater-contaminant plumes in the east-central 200 East Area at levels above
drinking water standards include I-129, tritium, and nitrate.

2.2.3.6 Nonradioactive Dangerous Waste Landfill and Solid Waste Landfill Hydrogeology

The NRDWL and SWL (also called the 600 CL) are located in the central part of the Hanford
Site about 5.5 km (3.4 mi) southeast of the 200 East Area. These landfills are underlain by the
Hanford formation and the Ringold Formation (Figure 2-13). The uppermost-unconfined aquifer
is within the Hanford formation and the upper fines of the Ringold Formation. The base of the
uppermost-unconfined aquifer is a 1 to 4 m (3 to 13 ft) thick clayey silt layer in the Ringold
Formation upper fines, at an elevation of ~100 m amsl (PNNL-12227, Groundwater Monitoring
Plan for the Nonradioactive Dangerous Waste Landfill). The dep to the water table is ~41 m
(~135 ft) bgs, and the uppermost aquifer is ~22 m (72 ft) thick (May 2006 data).

The direction of groundwater flow is difficult to determine from water-table maps because of the
extremely low hydraulic gradient. The best indicators of flow direction are the major plumes of
[-129, nitrate, and tritium that originated from liquid-waste-disposal sites in the 200 Areas.
These plumes flow to the southeast in the vicinity of the landfills. Regional plumes of 129,
trittum, and nitrate exceed drinking water standards in wells monitoring these landfills.

2.3 HISTORY OF FACILITIES GENERA NG
SOLID WASTE

The sources of wastes (both Hanford Site and offsite operations) that contributed to the inventory
of the landfi : varied over time. The following sections provide an overview of the various
process activities that contributed waste to the 200-SW-1 and 200-SW-2 OU landfills.

2.3.1 200 Areas History

The process history of the 200 Areas facilities changed over time; consequently, the chemical
and radionuclide waste streams produced by the specific facilities changed. Three primary
chemical extraction methods were used to recover plutonium during 45+ years of process
operations:

o The bismuth phosphate batch process at the 221/224-B and -T Plants
» The REDOX continuous solvent-extraction process at the 202-S Plant
o The PUREX continuous solvent-extraction process at the 202-A Plant.
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All processes were characterized by the initial dissolution of the fuel rod jackets: sodium
hydroxide was used for aluminum-clad fuels and ammonium nitrate/ammonium fluoride was
used for zirconium-clad fuels. The remaining plutonium-bearing uranium fuel rods were
dissolved using concentrated nitric acid.

The chemical extraction of plutonium from the fuel rod solution then proceeded on either a batch
or continuous basis, depending on the plant. Multiple steps usually were required to separate
plutonium from the associated uranium and fission products (Implementation Plan). Fuel
decladding wastes were processed when needed and routed to underground tank storage.

A detailed discussion of the 200 Areas processing operations may be found in the
Implementation Plan (DOE/RL-98-28, Appendix H).

Other processes and operations that occurred in the 200 Areas include the following:

e Cesium/strontium recovery

e Plutonium scavenging

e Uranium recovery process

e Uranium trioxide process

e Z Plant Complex processes

e Decontamination and demolition operations
e Tank farms operations.

About 65 percent (by waste volume) of the waste burials in the 200 Areas trenches in the scope
of this project originated in the 200 Areas (SWITS). Types of solid waste varied greatly and
included the following materials:

e Small contaminated waste items such as filters, rags, small tools, paint cans, rubber
gloves, and clothing

» Contaminated soil and vegetation from cleanups of unplanned releases and contamination
found during routine surveys

o Construction debris such as sheet rock, concrete, and wire
o Laboratory wastes such as glassware, equipment, chemicals, paper, and plastic

o Large contaminated debris, and equipment such as pipes or ducts, tanks, ovens, pumps,
columns, other failed or outdated processing equipment, railway cars, and several
vehicles

e Metals and dry chemicals such as stainless ster uranium, and lead

e Small amounts of highly radioactive wastes packaged in 3.9 and 18.9 L (1- and 5-gal)
cans (usually from laboratory operations) and stored in caissons

¢ Small amounts of liquid wastes (usually sealed in drums with stabilizers and/or
absorbents) such as liquid plutonii 1 or tritium solutions.
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2.3.2 100 Areas History

Nine graphite-moderated, light-water-cooled reactors were constructed near the Columbia River
in the Hanford Site 100 Areas over a period of 20 years, commencing in 1943. The reactors
were used to produce plutonium by irradiating metallic uranium fuel elements with neutrons
during the fission reaction in the reactor core. The first eight reactors at the Hanford Site,
designated 105-B, -C, -D, -DR, -F, -H, -KW, and -KE, were similar in design, using a
once-through, light-water-cooling system. The ninth reactor, 105-N, used a closed-loop,
light-water-cooling system. In the late 1960s, in addition to the reactors, a radiobiology facility
in the 100 Areas, the 108-F Biology Laboratory, sent waste to the 200 West Area that included a
small amount of biological wastes to be buried.

Although 100 Area wastes typically were disposed to trenches and landfills in the 100 Area until
the mid-1970s, about 10 percent by volume of the waste burials in 200 Areas trenches within the
scope of this project originated in the 100 Area (SWITS). They include fuel spacers and
canisters; ion-exchange columns and modules; dummy slugs; asbestos insulation removed from
pipes; equipment such as ladders, tools, and muffle furnaces; HEPA filters; gloveboxes; boron
and samarium balls; miscellaneous demolition waste such as ductwork, concrete, t :phone
poles, and soil; groundwater slurries solidified with absorbents; concrete powder; steel shot;
tanker trailers and rail cars; a cement mixer; lead shielding; and depleted uranium (SWITS).

More detailed histories, including descriptions of facilities and waste sites in the 100 Areas, may
be found in technical baseline reports that were written for the 100-B, 100-D, )0-H, 100-K, and
100-N Areas. The reports (BHI-00127, 100-H Area Technical Baseline Report,
WHC-SD-EN-TI-181, 100-D Area Technical Baseline Report; WHC-SD-EN-TI-220,

100-B Area Technical Baseline Report; WHC-SD-EN-T1-239, 100-K Area Technical Baseline
Report; and WHC-SD-EN-TI-251, 100-N Area Technical Baseline Report) are listed in the
reference section of this RI/FS work plan.

2.3.3 300 Area History

The 300 Area contains facilities. particularly laboratories, that placed solid wastes in

200-SW-2 OU landfills. ..ese ._cilities include the 308, 309, 324, 325, 326, 327, and

329 Buildings. The missions that these facilities supported varied. A summary of the types of
operations that were ongoing when solid wastes from the 300 Area facilities were sent to waste
sites may be found in DOE/RL-2001-66, Chemical Laboratory Waste Group Operable Units
RI/FS Work Plan, Includes: 200-LW-1 and 200-LW-2 Operable Units. A small amount of

300 Area wastes were disposed to the 200 Areas in the 1940s through 1960s. Radioactive waste
burials were stopped in the 300 Area in 1972; since then, 300 Area wastes have been disposed to
the 200 Areas.

About 10 percent by volume of the waste burials in 200 Areas trenches within the scope of this
project originated in the 300 Area (SWITS). Burials from all time periods include laboratory
wastes such as hot-cell and airlock wastes, laboratory equipment and furnishings such as
cabinets, Plutonium Recycle Test Reactor wastes, ion-exchange columns, HEPA filters, tools
and equipment, depleted uranium, tritium waste, water tower pieces, construction and demolition
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wastes, solidified liquid wastes, contaminated equipment and clothing, and miscellaneous
trash (SWITS).

2.3.4 Offsite Sources

The amount of wastes accepted by the Hanford Site from offsite generators 1s about 10 percent
by volume of the waste burials in trenches within the scope of this project. These generators
include a variety of government processes and programs. The majority of offsite waste is from
the Navy, FUSRAP, and from other DOE complex sites such as Rocky Flats, Argonne National
Laboratory, and the Fermi National Accelerator Laboratory.

A detailed discussion of offsite wastes, their source, location, volume, type, and history may be
found in WHC-EP-0912, WHC-EP-0845, and WHC-EP-0225.

2.3.5 Other Hanford Site Sources

The amount of waste burials in trenches within the scope of this project from Hanford Site
sources other than those discussed above (100, 200, and 300 Areas and offsite sources) is about
5 percent by volume. These sources include effluent and water-treatment facilities and
miscellaneous structures on the Hanford site. The wastes include dewatered sludge, well
casings, and soil (SWITS).

24  OVERVIEW OF SOLID WASTE
OPERATIONS

Hanford Site production processes and support activities used and disposed of a large variety of
chemical and/or radioactively contaminated waste (WHC-SA-2772-FP, History of Solid Waste
Packaging at the Hai,  d Site). WL anford be; erations, u of the
operational areas (100, 200 East, 200 West, and 300 Areas) had its own disposal facilities. With
the exception of the 300 Area, each had landfills within or in the proximity of their perimeter
fence. The 300 Area facilities were as far away as the current location of the Energy Northwest
generating plant and close to the 400 Area.

2.4.1 Transuranic Waste

The U.S. Atomic Energy Commission (AEC, a DOE predecessor agency) initially defined TRU
waste as “wastes with known or detectable contamination of transuranium nuclides.” In

March 1970, AEC Immediate Action Directive 0511-21, Policy Statement Regarding Solid
Waste Burial, directed AEC sites to segregate TRU waste and place it in retrievable storage that
would allow the waste to be retrieved within 20 years. Before this date, no effort was made to
segregate TRU waste from I W or to make waste retrievable. The Hanford Site used 1 nCi/g as
the dividing point between LLW and TRU waste.
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In 1973, the TRU waste segregation limit was established at 10 nCi of transuranic isotopes per
gram. In 1982, the limit was changed to 100 nCi/g. This limit was enacted by Congress in 1992.
Because of the changing definition of TRU waste, and lack of facilities to measure the waste,
wastes generated and stored between 1970 and 1982 could contain less than the current threshold
of 100 nCi/g for defining TRU waste. This waste has been termed “suspect” TRU because some
of this waste will be designated LLW following radiological characterization. Consequently, the
waste was categorized as TRU by waste process knowledge rather than by assay. Also, all
retrievably stored remote-handled waste (drum and box) is considered suspect because the
capability to reliably determine (by assay) the TRU waste content of these containers did not
exist at the Hanford Site or the DOE complex. When the M-091 Milestones were revised in
2003, the term RSW was defined to refer to what was primarily termed “suspect TRU waste.” In
this RI/FS work plan, the term RSW is used to be consistent with the current Milestone M-091
definition as follows:

o RSW is waste that is or was potentially contaminated with significant concentrations of
transuranic 1sotopes when it was placed in the 218-W-4B, 218-W-4C, 218-W-3A, and
218-E-12B Burial Ground trenches after May 6, 1970. During the retrieval process,
containers of RSW will be segregated into two categories: contact-handled RSW and
remote-handled RSW. Subsequent analysis and categorization of the RSW pursuant to
RCRA; RCW 70.105, “Hazardous Waste Management”; the Afomic Energy Act of 1954,
and the WIPP Land Withdrawal Act will result in most or all of this waste being
classified as one of the following types of waste: contact-handled LLW, remote-handled
LLW, contact-handled MLLW, remote-handled MLLW, contact-handled TRU,
contact-handled TRUM, remote-handled TRU, or remote-handled TRUM. RSW does
not include waste in containers that have deteriorated to the point that they cannot be
retrieved and stabilized (e.g., placed in over-packs) in a manner that would allow them to
be transported and designated without posing significant risks to workers, the public, or
the environment. With respect to any such containers, and with respect to any release of
RSW, the decision as to how to move forward will be determined through the cleanup
process set forth in RCRA, RCW 70.105, and/or CERCLA as appropriate. Those
processes may result in additional requirements for the remediation of such wastes.

From 1944 to 1970, waste was not segregated (and is referred to as unsegregated waste in this
RI/FSwork pl . U :gregated radioactive wastes were disposed of through shallow land
burial, including some alpha-contaminated wastes. Records and inventories of waste-disposal
practices from this period are incomplete. The records that exist indicate the general types of
wastes disposed, an estimate of uranium and plutonium inventories, and a very general indication
of some of the types of currently regulated materials that potentially may have been disposed to a
particular site, such as silver, boron, nitrate, uranium, and lead. The disposal site was considered
to be the location for final disposition of solid wastes. Packaging was designed for transport,
with little regard for long-term integrity; early radiological waste, including most early
alpha-contaminated waste, usually was wrapped in burlap or paper or contained in metal,
concrete, or wooden or cardboard boxes. Early industrial wastes with high dose rates such as
process tubes and jumpers often were packaged in concrete boxes or large concrete tombs to
mitigate burial ground handling problems. Some smaller, lower dose rate wastes were
direct-dumped from trucks into trenches with no packaging. Early wastes were more rarely
pack. d in 208 L (55-gal) drums or steel boxes and cans; the practice of using durable

2-53




DOE/RL-2004-60 REV 0

containers rather than cardboard or wooden boxes became more common over time. The use of
cardboard boxes for disposal to the landfills was discontinued in 1984 (WHC-EP-0912).

The waste was considered dry waste and did not contain significant volumes of liquid

(e.g., HW-77274, Burial of Hanford Radioactive Wastes). There were numerous alternatives
for disposal of large volumes of liquid (e.g., cribs, trenches, ditches, underground storage tanks,
reverse wells); therefore, the early landfills were not used for disposal of bulk liquids.
Occasionally, small volumes of bottled, highly contaminated liquids were placed inside a 208 L
(55-gal) drum, and the drum was filled with concrete to provide shielding and to stabilize the
liquid waste (DOE/RL-96-81).

Before 1965, wastes were covered with ~0.6 m (2 ft) of soil. Since 1965 these wastes were
covered with ~1.2 m (4 ft) of soil cover, but by the late 1960s the standard was changed to
~2.4 m (8 ft). After 1967, all alpha-contaminated wastes from the 105-N Reactor and the

300 Area were sent to the 200 Areas for disposal (DOE/RL-96-81). Since the mid-1960s,
increasing attention to reducing potential contamination to groundwater led to a decision to
send all LLW from all Hanford Site facilities for burial within the 200 Areas, 60 to 90 m

(200 to 300 ft) above groundwater. The last 300 Area landfill (the 618-7 Bt Ground) was
closed in 1972. The last 100 Area landfill closed in 1973 (WHC-EP-0912). re 2-14 shows
a timeline illustrating the operational periods for e various lan ills and processes, as well

as key regulatory milestones.

Since 1970, ~37,400 RSW containers have been placed in 20-year retrievable storage at the
Hanford Site. The majority of these waste containers, about 26,200 drums, are stacked
vertically on asphalt pads in earth-covered trenches in the 200 Area LLBGs. Smaller
amounts of TRU waste are in aboveground storage in the Centr:  Waste Complex, a RCRA
TSD unit. In accordance with Milestone M-091-40 of the Tri-Party Agreement, retrieval

of contact-handled RSW in the 200 Area LLBG was required to begin by November 15, 2003,
and be completed in all four burial grounds; i.e., 218-W-4C, 218-E-12B, 218-W-3A, and
218-W-4B, by December 31, 2010. Retrieved waste containers determined to be TRU

will be moved to interim storage at the Central Waste Complex or another permitted storage
unit where they enter the TRU Program, which is responsible for processing d
certification of the waste for shipment to the Waste Isolation Pilot Plant for disposal.

It is estimated that approximately 50 percent of the waste will be determined to be MLLW.
This waste will be transported to a permitted TSD unit or to the Environmental Restoration
Disposal Facility to be treated and disposed of in accordance with applicable

regulatory requirements.
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In December 1970, a new specifications and standards document, ARH-1842, Specifications and
Standards for the Burial of ARHCO Solid Wastes, was released shortly after the AEC directed
the segregation of TRU wastes. This document stated that generators and operators must
segregate and package waste materials containing or suspected of containing plutonium or other
TRU radionuclides for containment and retrievability.

ARH-3032, Specifications and Standards for the Packaging, Storage, and Disposal of Richland
Operations Solid Waste, which was released in 1974, superseded the earlier document,
ARH-1842. This document classified wastes into four different segregation groups:
nonradioactive, nonhazardous, combustible wastes; low-level, non-TRU wastes; TRU wastes;
and high-dose-rate wastes. Packages that contained less than 200 ¢/min of beta/gamma and less
than 500 d/min of alpha contamination were classified as nonradioactive and could be disposed
of 1n the Central Landfill Facility. Solid wastes containing less than 10 nCi/g of plutonium
and/or other transuranic radionuclides were considered LLW and were further divided into
combustible and noncombustible wastes, which were packaged separately. Solid wastes
containing or suspected of containing greater than 10 nCi/g plutonium and/or other transuranic
radionuclides were considered to be TRU waste. Today, the standard is greater than 100 nCi/g
of plutonium and/or other transuranic radionuclides that are considered to be TRU waste. Failed
equipment and large items contaminated with transuranic radionuclides also were included in
this category.

The five revisions of RHO-MA-222, Hanford Radioactive Solid Waste Packaging, Storage, and
Disposal Requirements, issued between 1980 to 1988, established new definitions for waste
classes, placed restrictions on waste contents, provided new specifications for container designs,
and included other key elements that directly impacted the waste classification system and
segregation requirements.

2.4.3.1.1 Low-Level Waste

In the 1960s, radioactive wastes that were small in size usually were placed in plastic-lined
cardboard boxes or wrapped in grease-proof paper and placed in cardboard boxes. Large waste
items were wrapped in plastic shrouds. Grossly contaminated MFPs were packaged in
high-integrity containers. The most common method of depositing wastes in trenches during the
1960s to place ~ )xes of solid waste ™" :ctly © othel ‘altren ™ s. Woodor 1 te
boxes >ontained bul _ - highly contam 1 materials usually were draggec  m railroad
cars into the trench by bulldozers using long cables. Before 1970, the primary concerns during
burial operations were to ensure confinement of contaminated materials during transport,
minimize exposure to operating personnel, confine radioactive or chemical materials to prevent
releases to the environment, and protect public health.

The packaging of waste materials was designed to maintain safety until the material was securely
buried; once buried, the containers were considered permanently disposed of. Because of the
favorable hydrological conditions, concern was not given to whether the containers remained
intact after burial. Favorable hydrogeological/geochemical conditions include low annual
precipitation, distance to groundwater, recharge rate, 1on-exchange capacity of the soil, buffer
capacity, and low organic content of the soil. Until the mid-1970s, there were no requirements
for venting burial containers to allow for the release of built-up pressure. If waste materials were
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known to generate gases, they were place within containers constructed of a material known to
collapse under the weight of backfilling. Once the integrity of the container was no longer intact,
it was considered vented.

Beginning in 1970, in addition to fiberboard boxes, drums, and metal containers that were used
to containerize waste, iron or galvanized steel drums and boxes constructed of fiberglass
reinforced polyester, plywood, or concrete were used for packaging small waste items.
ARH-CD-353, Design Criteria for Transuranic Dry Waste Steel and Reinforced Concrete Burial
Containers, released in 1976, stated that burial containers were provided with vents if there was
a requirement that they be protected against variations in internal pressure. With the initial
release of RHO-MA-222 in 1980, each container was required to be capable of being fitted with
an air or vacuum hose or a gaseous diffusion vent. Wood, steel, and/or concrete boxes continued
to be used for the burial of process equipment during this timeframe. It also was around 1980
when the U.S. Department of Transportation (DOT)-compliant 208 L (55-gal) galvanized drums
were declared to be the required packaging for TRU waste. The nongalvanized drums were used
for non-TRU or LLW shipments.

2.4.3.1.2 TRU Waste

Before the 1970s, there was no separate designation of radioactive waste as TRU waste. Since
1970, TRU waste has been set aside for disposal at W °P.  his section describes ow TRU
waste was managed, starting in 1970.

To indicate the segregation of TRU waste from LLW, some facilities used painted drums; for a
period, yellow drums were used to package LLWs, and black drums contained TRU waste. At
the 200 Areas, color coding of drum lids was done to indicate the segregation of hood waste
from room waste. Hood wastes were wastes generated inside processing hoods and were
considered highly contaminated with plutonium. Room wastes were wastes generated from
operations outside the processing hoods and were considered potentially contaminated with
plutonium. Solid wastes were s egated = o combustible hood waste, combustible room waste,
and noncombustible room and hood waste. Combustible hood waste was composed of aterial
such as plastic, rubber, rags, and cardboard. Combustible hood waste was placed in drums with
yellow lids, combustible room waste was stored in drums topped with silver domes, ar
noncombustible hood and room waste was collected in drums topped with red domes.

In accordance with DOE Order 5820.2A , Radioactive Waste Management, TRU wastes were
segregated into combustible and noncombustible wastes. At the time that DOE Order 5820.2A
was 1n effect, the wastes were segregated based on  otential future processing requirements.
Drums were used for the smaller TRU items while boxes were used for the larger TRU items or
equipment pieces. Si arate storage fac ties and burial trenches were designed for TRU waste
storage. Solid TRU waste was packaged, stacked, and stored in trenches with an earth, gravel,
plywood, concrete, or asphalt pad foundation. Drummed items were stored on asphalt pads, in
underground trenches, while hot cell wastes were placed in caissons. Boxed larger items also
were stored pri  irily in burnal trenches. The TRU wastes that were unsuitable for asphalt pad or
caisson storage because of size, chemical composi Hn, security re 1irements, or surface
radiation were packaged in reinforced wood, concrete, or metal boxes. High-dose-rate solid
wastes were defined as wastes that emitted high levels of beta and gamma radiation. This waste
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typically included failed equipment from the B Plant, tank farm operations, and other activities.
Small high-dose-rate items were transported to the caissons or burial trenches, while large items
or failed equipment were buried in the industrial waste trenches.

In the late 1970s, more specific packaging procedure requirements were introduced. Multiple
containment barriers were required in the packaging of waste. In addition, more concern was
given to void spaces left in waste packages and the increased use of filler materials. As time
passed, the regulations became more focused, and the disposal of waste followed more rigorous
standards.

2.4.3.2 Containment Barriers

Requirements for containment of waste changed with time, in particular with the greater
emphasis and regulation on environmental protection in the late 1980s. A chronological
summary of containment barrier requirements, procedures, and specifications is presented in the
following paragraphs. The procedures and specifications for containment of waste were
applicable site-wide. Although other generator specific procedures for waste containment
existed, the site-wide procedure and specifications represented the required minimum for
containment provisions.

From the beginning of site operations, the Hanford Site emphasized containment of radioactivity
to minimize personnel exposure. Waste containers covered with clean soil in a burial trench
were considered permanently disposed. Most waste containers were single-walled cardboard,
concrete, or wooden boxes. Occasionally, loose material such as soil would be disposed directly
into a trench with no other containment than the trench itself, including the soil backfill placed
on top of the waste. Fiber board and metal drums also were used.

Early standards (e.g., HW-25457, Manual of Radiation Protection Standards) typically stated
that wastes were to be handled with a minimum of exposure to personnel and surroundings. The
goal was to follow packaging, handling, transport, and burial procedures in order to minimize
personnel exposure and prevent the spread of uncontained radioactivity to the environment, as
stated in one of the earliest site waste disposal specifications by the Atlantic Richfield Hanford
Company, which operated the burial grounds from 1967 to 1977 (ARH-183; ARH-¢ )).
According to ARH-183, “Fissionable and small structural material wastes for burial shall be
packaged in types of containers presently used which will contain the contamination and
withstand normal transfer and handling without rupture.”

Additionally, ARH-183 specified that metal containers were required for fissile material as well
as for toxic materials. Fissile material waste containers were to be sealed, with no requirements
for relief of potential gas generation. Items such as equipment or structural wastes were to have
loose contamination contained with an organic film.

In the late 1960s, increasing concern for contaminant release from waste burials to groundwater
or the Columbia River led to centralization of disposals in the 200 Areas Plateau, as far above
groundwater and the river as possible within the Hanford Site. The hydrologic conditions on the
Plateau (soil-moisture recharge rates and groundwater movement) were believed to be so benign
that disposal there could be considered permanent. Waste disposal standards and requirements,
including containment barriers, became more detailed and restrictive as well.
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In 1970, ARH-1842 was prepared. New requirements included the creation of a TRU waste
classification and segregation of TRU wastes from non-TRU, and packaging of TRU wastes to
enable retrieval as a contamination-free, intact container within 20 years. Containers of waste
with contamination easily airborne were to have an inner container such as sheet plastic. Solid
wastes were to be essentially dry; damp wastes were to be packaged in an inner waterproof
container. Also in 1970, letter directives were issued to waste generators banning usage of
wood, cardboard, and fiberboard containers for TRU waste.

A requirement for two barriers for waste packages was imposed by RHO-CD-138, Containment
Barrier Criteria, in October 1977. This was intended to prevent airborne releases to the
environment. A variety of barrier types were allowed, from tape sealed boxes to plastic bags to
sealed metal cans. Individual facilities issued specifications and practice guidelines for their own
usage within the site-wide standards such as RHO-CD-138. For exam; :, the Plutonium
Finishing Plant issued ARH-MA-120, Packaging Combustible Wastes for HEDL RADTU,
requiring two polyethylene drum liners inside waste dru

Chronologically, the next major change in site-wide specifications for solid waste pacl :ing was
documented in ARH-3032, which replaced ARH-1842. A 1978 revision to this document
required venting or other means to prevent containers from breaching, pressurization, or
deformation during storage due to gas generation.

The site-wide requirements document, F [0-MA-222, was repared in 1980 and added
significant detail to waste package requirements for Hanford onsite disposal. Transuranic waste
packages were required to be retrievable with no loss of containment after 25 years (rather than
20), noncombustible, and were not to be smaller than a 208 L (55-gal) drum or equivalent size
container. Steel containers were to be 16 gauge or thicker and ainted or galvanized; all

DOT 17C drums were to be galvanized. Non-TRU waste containers were to be designed to
withstand 3.7 m (12 ft) of stacking of similar containers and soil overburden, were required to be
fire retardant (with the exception of fiberboard boxes and plastic wrap), and were to incorporate
at least two containment barriers. Exceptions to dc ble containment included low activity
wastes, containers meeting DOT drop test and penetration test criteria, and large containers on
case-by-case bases. Wastes with properties that increased e potential hazards during handling
or burial were given the following additional requirements by I [O-MA-222.

e Radioactive animal waste packages were to consist of a 208 L (55-gal) drum lined with a
4 mil minimum polyethylene liner be treated with slaked lime and were required to
contain an absorbent material.

e Waste packages for organic liquids or potential for gas generation must withstand the
maximum anticipated pressure during storage or be fitted with devices to lower the
internal pressure or allow for venting of the package.

o Unabsorbed organic liquids were to be placed into a leak-tight 18.9 or 37.9 L (5- or
10-gal) sealed container, placed in a galvanized drum lined with a 90 mil polyethylene
liner, and the package filled with absorbent material (enough to absorb at least twice the
amount of liquid present).

2-64




DOE/RL-2004-60 REV 0

o Tritiated waste of less than 20 mCi/ft’ was to be packaged 1n steel or concrete containers;
if greater than 20 mCi/ft’, the waste must be sealed in a leak-tight container and then
placed in a polyethylene or asphalt-lined container (waste packages with greater than
500 Ci of tritiated waste was required to be surrounded by two layers of asphalt).

» All mixed waste packages had to permanently contain the most hazardous waste
component.

o Class B poisons were to be packaged inside at least two containment barriers for
transportation and immobilized in concrete for burial.

e Asbestos-contaminated wastes were to be packaged within at least one layer of S mil or
thicker polyethylene.

Further revisions of RHO-MA-222 added a requirement for retrievably stored LLW to be
packaged in DOT 17C drums, either galvanized or aluminized, as well as a requirement for
venting of any LLW with the potential to pressurize the waste package. Mixed waste
requirements became more detailed with stored mixed waste containers to be DOT 17C
galvanized or aluminized steel, with high strength plastic containers with a greater than 25-year
predicted life also acceptable. The inner barrier of the mixed waste double containment was to
be a sealed 4 mil or heavier plastic liner or a 90-mil polyethylene drum liner.

In 1988, the successor document for RHO-MA-222 (WHC-EP-0063, Hanford Radioactive Solid
Waste Packaging, Storage, and Disposal Requirements) was released. Requirements additions
or modifications were as follows:

e Banned wood or cardboard containers for packaging TRU waste

e Banned cardboard or fiberboard boxes for LLW (with exceptions of those meeting
DOT/DOE requirements and containing stabilized waste, or waste to be compacted)

e Required triple containment for contaminated mercury.

In 1991, WHC-EP-0063, Revision 3 specified the standard waste box (a stee] OT container
~94 by 180 by 138 cm) as the only waste container other than the DOT 17C drum that would be
acceptable for packaging TRU waste certified for disposal at the Waste Isolation Pilot Plant.

The use of drag-off boxes for LLW disposal was prohibited in WHC-EP-0063, Revision 3. That
revision also specified that the internal containment for mixed waste was to be a 10 mil

nylon reinforced polyethylene fabric, sealed by horsetailing. (Horsetailing refers to twisting the
ends of the liner and tying them to form a seal.)

In 1993, WHC-EP-0063, Revision 4 imposed detailed requirements for LLW of

Category 1 and 3 activity density. Category 3 waste was required to be in a stabilized form or
packaged in high-integrity containers meeting U.S. Nuclear Regulatory Commission and
Hanford Site requirements. A specific high-integrity container material was not required, but a
Hanford Site performance based specification (HS-VP-0036, High Integrity Container,

300 Year) had to be met.
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Containment barrier requirements have remained stable in subsequent revisions to
WHC-EP-0063, now HNF-EP-0063, Hanford Site Solid Waste Acceptance Criteria, Revision 14.

2.4.3.3 Filler Materials

Filler materials became an important consideration when waste package void space became a
focal point of waste management at the Hanford Site. The addition of nonradioactive materials
to fill voids was attractive to improve heat transfer, immobilize radionuclides, reduce gas volume
accumulation, increase physical support, and minimize trench ove urden subsidence upon waste
package collapse.

In 1984, Revision 2 to RHO-MA-222 stated that in order to prevent subsidence in  inford Site
buri: grounds, interior void spaces within waste packages of LLW must be minimized. To best
accomplish this, a container suited by size and shape to the waste shall be used. After packages
have been loaded with waste, all interior void spaces must be packed with suitable inert and
stable fillers. However, no quantitative void volume minimum was given. In addition,
exceptions to void filler requirements were cited in this document. These exceptions included
the following:

e Waste to be compacted
o Waste expected to collapse during backfilling

o Instances where void-filling activities would be detrimental to personnel exposure or
contamination

» Packages with insignificant effect of void space collapse
e Other verifiable exceptions.

Interior void space requirements were restricted to 20 percent or less in the 1985 revision to
RHO-MA-222, and only inert filler materials were to be used. Exceptions to void space
requirements included HEPA filters, pa ses with void space less than 0.042 m® (1.5 ft%),
heavy-walled pressure vessels, and concrete burial boxes with design lives of greater than
300 years. Mixed waste packages accepted for storage were exempt from void space filler
requirements.

Although no void space provisions were imposed for RU waste, the Revision 0 version of
WHC-EP-0063 stated that bulky or heavy items were to e blocked nside the container to
prevent shifting.

In 1990, WHC-EP-0063, Revision 2 restricted void space to 10 percent or less in waste packages
destined for disposal. The following materials were listed as approved void space fillers for
waste packages.

e Diatomaceous earth

e Soil, sand, lava rock

o Tightly packed cellulose matter
o Clay
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o Concrete, cement, grout

e (Gravel

e  Other approved materials

e Pyrofoam (added in 1993 in WHC-EP-0063, Revision 3).

Beginning with Revision 9 of WHC-EP-0063, filler material lists have not been included in
WHC-EP-0063. Waste generator specifications for filler materials are approved by the Hanford
Site, and the generator has the responsibility to meet those specifications.

2.4.3.4 Specific Waste Packaging Practices

With an increased knowledge about certain types of waste, new, more specific packaging
practices were developed for these waste types. The guidelines for waste packaging have
changed throughout time. Table 2-1 summarizes the changes in packaging since 1967.

2.4.3.4.1 Process Equipment

Process equipment consisted of equipment used by several of the large plants at the Hanford Site.
Disposal of the equipment proved problematic. Because of the large size and odd shape of the
majority of the process equipment, special measures had to be taken for burial. In the early
years, the equipment was buried in wooden boxes. Sometimes a wooden box could not be
provided, and the equipment was buried with no protective covering. When it was determined
that the equipment was too hazardous to bury without confinement, the equipment was wrapped
in plastic before it was buried.

In addition, large pieces of process equipment were cut into smaller sections and packaged
before it was buried. Following are different packaging techniques for process equipment.

» Failed process equipment generally was originally packaged in large wooden boxes.
Later it was generally packaged in concrete boxes; however, large wooden boxes also
were used. Process equipment from the PUREX Plant that was too large to bury was
stored in special railroad tunnels adjoining the plant.

e Metal containers were used to bury failed equipment from various facilities including the
PUREX Plant and the Plutonium Finishing Plant. Some items of failed equipment, such
as 12 to 15 m (39- to 49-ft) long pumps used to transfer wastes from underground storage
tanks, were flushed and packaged in plastic before they were buried.

o Large radioactive waste items from all of the canyon buildings were packaged in drag-off
burial boxes that usually were made of precast, reinforced-concrete slabs with a concrete
slab lid held in place by its own weight. A steel liner box sometimes was inserted,
depending on the waste being packaged. Box configurations varied depending on the
waste being packaged, but the most commonly used size had a void volume of 50 m’.
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e 0Old glove boxes were packaged in intact burial boxes or other packages. For a brief
period, they were sent to the 231-Z Facility to be cut up into smaller pieces. The pieces
then were packaged in steel culverts, steel boxes, and plywood boxes, and some of the
smaller pieces were placed in 208 L (55-gal) drums.

e A large number of fiberglass-reinforced polyester boxes also were used for packaging
gloveboxes and other equipment.

2.4.3.4.2 Class B Poisons

Class B poisons were a main focus of disposal because of the effects the poisons had on the
environment and personnel safety. Solid waste containing Class B poisons was packaged in
double containment. Small quantities were placed in small containers, which then were placed in
storage or disposal containers, and the small containers were fixed or surrounded by concrete on
all sides. In 780, it was determined that packaging for larger quantities would be approved on a
case-by-case basis. In the mid-1980s, mercury (a specific Class B poison) was confined in a
concrete culvert, and the culvert then was placed in a drum. It was common to fill the space
around the culverts with bagged poly-bottles and other items. In 1992, Pacific Northwest
Laboratory packaged liquid metallic mercury in a polyethylene or glass container with a
screw-type lid.

2.4.3.4.3 Sodium and Alkali Metals

Before 1977, there were no documented packaging requirements for sodium and alkali metals.
Beginning in 1977, special approval was required of any waste package containing sodium or
other alkali metal. Unreacte alkali metal in solid waste was not accepted for disposal. The
shipper had to specify quantities, concentrations, and contamination levels of each alkali metal to
ensure that the appropriate methods of handling, storage, and/or disposal were used. The
requirements established in 1977 for sodium and alkali metals are being observed today.

2.4.3.4.4 Oxidizing and Corrosive M: ‘rials

Oxidizing and corrosive materials are of special interest, because they break down the integrity
of the container in which they are packaged. In addition, during the breakdown of the
containers, gases are generated. ~ was not until the late 1960s that oxidizing material was
prohibited from being packaged with combustible wastes or in combustible containers. Rags
used to clean up oxidizing materials had to be well rinsed to remove all oxidizing materials
before they were discarded. Beginning in 1984, wastes containing corrosives were to be treated
to eliminate their corrosive properties and to form a chemically st le compou 1, or they were
packaged such that the storage container was not exposed to the corrosive agent during its
25-year design life. To enhance the corrosive protection, the interior and exterior of the waste
containers were galvanized or painted with a two-component epoxy-polyamide paint system or
functionally equivalent paint.

2.4.3.4.5 -itiated Waste

Beginning in the early 1980s, procedures were introduced for packaging tritium wastes.
Tritiated waste, including tritium oxide in liquid form, was to be packaged in steel or concrete
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containers. Waste containing tritium or tritium oxide was absorbed on silica gel, packaged in
leak-tight 3.8 L (1-gal) metal cans, surrounded by asphalt, and packaged in 208 L (55-gal)
drums. Waste packages with heat output greater than 3.53 W/m’ required a special thermal
analysis to determine whether special separation distances were required for the waste in the
landfill trench. In 1993, the tritium waste was defined as waste containing greater than 20 mCi
of tritium/m’ of waste and its disposal requirements changed as follows.

o Tritiated waste with greater than 100 Ci trittum/m’ in either absorbed liquids or solids
was to be sealed in one layer of 4-mil (nominal) or thicker polyethylene and disposed of
in a steel or concrete package. Containment systems for tritiated waste with greater an
or equal to 100 Ci tritium/m’ were to be documented in the storage/disposal approval
record.

2.4.4 Caissons

Caissons typically were designed to receive remote-handled high-dose-rate and TRU wastes.
However, in practice, many items in the caissons have relatively low dose rates; ~750 of the
1,000 or so items in the non-TRU caissons have dose rates of less than 200 mrem/h (SWITS).
Several types of caissons historically were used in the 200 Areas at the Hanford Site.

e Alpha and MFP caissons received wastes that were transported to the caisson in a
truck-mounted cask that was shielded. The waste generally was packaged in 19 L (5-gal)
paint cans. Caissons consisted of concrete/steel chambers set below ground surface, with
an associated off-set steel riser pipe through which waste packages were dropped into the
caisson. Caissons typically are ventilated to reduce exposures to the personnel depositing
the waste packages. The off-set steel riser pipes also provided protection from direct
radiation exposure from the waste below.

» A type of caisson called a vertical pipe unit was configured in one of two ways: as a
14.6 m (48-ft) below grade, 76 cm (2.5-ft) diameter vertical steel casing (e.g., those in the
218-W-4A Burial Ground, near the end of Trench 18) or by welding together two to five
open ended 208 L (55-gal) drums end-to-end and setting them vertically in the ground
(e.g., those in the 218-W-4A Burial Ground, Trench 16) (BHI-00175).

2.4.4.1 Vertical Pipe Units in the 218-W-4A Burial Ground

The 218-W-4A Burial Ground contains 21 miscellaneous dry waste trenches oriented east to
west and 6 or 8 vertical pipe units or caissons. The vertical pipe units were installed near the east
end of Trench 16 and consist of two to five 208 L (55-gal) drums welded together with the lids
and bottoms removed. They were placed 4.6 m (15 ft) bgs. Figure 2-16 depicts a typical vertical
pipe unit configuration. Two deeper caissons may be located between Trenches 17, 18, and 19
(RHO-CD-673).
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The early wooden boxes often collapsed after disposal. In cases where a large radiation field
was present, this occurrence could overexpose workers. Some drag-off boxes failed while they
were being pulled to the end of the trench, also potentially overexposing workers. he boxes
were redesigned and eventually upgraded to the concrete burial box that became standard
(WHC-EP-0912). The concrete boxes were not designed for retrieval, but were intended to be
the final repository for the waste (WHC-EP-0645, Performance Assessment for the Disposal of
Low-Level Waste in the 200 West Area Burial Grounds).

2.4.6 Liquid Wastes

For the 200-SW-2 OU landfills, a review of historical records (WIDS, SWITS) has shown that
bulk disposal of liquid waste was not a significant contributor to the waste loading at sites
receiving LLW (see also HW-77274). Most landfills do not have detailed records. However, a
Rockwell Hanford Operations internal letter (RHO-65462-80-035) documents disposal activities
over a 3-year period (1968-1970) at the 218-W-4B Burial Ground, including the disposal of
minimal volumes of liquid wastes in drums.

The liquid waste consisted mostly of the following:

o Trittum contained in metal cylinders
e Lithium co-product (tritium) target elements
e Plutonium liquids in cartons.

A total volume of about 6 m® (including the solid material associated with the liquids) was
recorded. In all known cases, the volumes of liquid historically were small, because until 1973
bulk liquids could be disposed more conveniently to cribs, trenches, and underground

storage tanks.

2.4.6.1 Disposal of Liquid Organic Waste in Landfills

Nearly all contaminated liquids from Hanford Site processing facilities have been routed to
ponds, cribs, ditches, underground storage tanks, and (in more recent times) to onsite liquid
effluent treatment facilities. Historical landfill records reviewed to date (including SWITS, site
drawings, and other documents) indicate that only a very small fraction of contaminated liquids,
including some organic liquids, may have been packaged and disposed of in some 200 Areas
landfills or specific trenches.

Because landfills were intended for solid-waste disposal, liquids disposed to landfills were
contained and typically packaged with absorbents to immobilize liquids. Liquid wastes normally
were directed to liquid-waste-disposal facilities, not landfills.

Existing records associated with potential disposal of liquids in landfills are complex and unique
to each landfill. Evaluation of these records is complicated by several factors. For instance,
records for wastes disposed of from 1944—1960 do not exist for all portions of the landfills that
were active during that period. It is therefore impossible to determine with confidence if liquids
have been disposed of in those landfills. However, certain field logbooks from the 1940s to the
1960s indicate the possible inclusion of liquids. In addition, SWITS includes data fields for
solid/liquid waste, but the descriptions of chemical constituents were not entered in all cases.
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Also, while some of the engineering drawings for 1e landfills also identify portions of some
trenches as “low-level waste and mixed waste with liquid” or as “transuranic and mixe waste
with liquid,” details on the ch 1ical makeup of the buried liquids typically are not provided in
the historical records.

Nevertheless, the strategy for identifying and locating liquid organics is through the literature
sources, and to use the available resources to narrow the general category of “liquids” down to
liquid organics if possible.

Although it is currently unknown whether the landfills have received any significant volumes of
liquid organic waste, it generally is understood that when organic liquids are discharged into the
unsaturated zone, they will partition between the liquid and vapor state. Even if the soil absorbs
all of the discharged liquid before it reaches the water table, the vapors may migrate through the
vadose zone. If a migrating plume exists, it will continue to stay in vapor-liquid equilibrium, 1d
the vadose zone above the plume will contain vapor. In addition, as the water table rises and
falls, the organic liquids may be sorbed by the soil in a zone representing the annual cycle of the
water table rise and fall. The residual saturation in this zone also will contribute soil-vapors.

A regional carbon tetrachloride plume exists from nearby crib operations and may have possible
implications on soil-vapor in nearby landfills. Sampling beneath trenches during Phase 11
characterization activities may help to differentiate between this regional plume and any
soil-vapors potentially originating from the landfills.

2.4.7 History of Container-Venting Practices

Before 1976, there were no requirements for venting burial containers to allow for e release of
built-up pressure. By 1976, vents were required on burial containers to protect against internal
pressure buildup that could cause the container to breach. Such vents would be discharged
through HEPA filters. By 1979, v. ~ clips were ~ italled in all onsite drums. The vent open gs
functioned as a positive seal when not in use. Offsite drums equipped with similar vent clips
were received beginning in 1980. By 1983, limits on waste pressurization had been established;
containers that could become pressurize to more in 48 kPa (7 /in® gage) within 25 years
required venting through a HEPA filter; other wastes could be vented by a special filter, vent
clips, or gaskets (WHC-EP-0845).

Specific mitigating measures for control of hydrogen from radiolytic decomposition or om
biological decomposition also are outlined in HNF-EP-0063. This document includes suggested
use of palladium or platinum catalyst packs to control hydrogen in containers with the potential
for radiolysis, or addition of slaked lime to containers holding readily biodegradable organic
materials (e.g., animal waste, vegetation). A list of approved venting devices is provided in
Appendix H of HNF-EP-0063. This document also states that vent clips are no longer an
acceptable form of container venting.

2-74




DOE/RL-2004-60 REV 0

2.4.8 High-Radiation Dose Rate Waste

The term “high-radiation dose rate” has been defined consistently by the DOE and its
predecessor agencies, the Energy Research and Development Administration and the AEC, and
its sister agency, the U.S. Nuclear Regulatory Agency, since 1957. As currently stated

(10 CFR 835.2[a], “Occupational Radiation Protection,” “Definitions”), “High radiation area
means any area, accessible to individuals, in which radiation levels could result in an individual
receiving a deep dose equivalent in excess of 0.1 rem (0.001 sievert) in 1 hour at 30 centimeters
from the radiation source or from any surface that the radiation penetrates.”

Over time, the LLBG and past-practice units have accepted high radiation dose rate items. Of
the ~117,000 non-TRU waste records (covering 1944 to the present) available for the

25 radioactive landfills covered by this RI/FS work plan, about 7,500 records (approximately
6 percent) indicate waste with a dose rate greater than 100 mrem/h at burial. The
waste-acceptance criteria have varied over time but in general have been defined as follows
(WHC-EP-0845).

o Before 1980, dry waste landfills generally were restricted from receiving waste with
surface dose rates over 100 mrem/h. However, packages were evaluated on an individual
basis, depending on container integrity and method of handling, and some surface dose
rates are considerably higher. Industrial waste landfills typically received waste with
surface dose rates over 100 mrem/h.

e Since 1980, limits for surface dose rates of non-TRU contact-handled waste in the
landfills varied from 200 to 500 mrem/h (the limit varied over time and was dependent on
the container type and size).

o Since 1980, limits for surface dose rates of non-TRU remote-handled waste in the
landfills varied from 3,000 to 5,000 mrem/h (the limit was dependent on the transport
vehicle).

Current waste acceptance criteria (HNF-EP-0063) for the LLBG state that containers with dose
rates less than or equal to 200 mrem/h at contact and less than 100 mrem/h at 0.3 m (1 ft) are
acceptable at the LLBG. Contact-handled containers (see definitions below) exceeding these
limits require container-specific review and approval.

Remote-handled waste is acceptable at the LLBG if approved through both a waste stream
profile sheet and a container-specific shipment. Remote-handled waste must meet the applicable
dose rate restrictions of the DOT or an approved package-specific safety document for transport.
Remote-handled waste must be configured for unloading such that personnel exposures are
maintained ALARA. The definitions for contact- and remote-handled waste from HNF-EP-0063
are as follows.

e Contact-handled waste. Packaged waste whose external surface dose rate does not
exceed 200 mrem/h, except that packages larger than 208 L (55 gal) could have a marked
point on the bottom or side with a surface dose rate up to 1,000 mrem/h.
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e Remote-handled waste. Packaged waste whose external surface dose rate exceeds the
limits for contact-handled waste.

2.4.9 Current Disposal Practices

In 1987, the State of Washington, through WAC 173-303, began enforcing the EPA’s hazardous
waste program for mixed waste at the Hanford Site. Before this time, some burial records
contained information on some nonradiological constituents, but these recor . are incomplete.
Records after 1987 included a list of regulated constituents; the record quality steadily improved
from 1987 to the present so that recently (from the mid-1990s onward) the records included
inventories (amounts) of these constituents as well as other (nonregulated) constituents and more
complete descriptions of the waste burials.

No landfill trenches within the scope of the 200-SW-2 OU Project are currently accepting waste
for disposal. However, three trenches within two 200-SW-2 OU landfills currently are available
to receive waste for disposal. These three trenches are out of scope for this RI/FS work plan,
because they will continue to receive waste for a period of time extending beyond the RI/FS
process. RL operates the MLLW disposal trenches as CRA Subtitle C land-disposal units.
These two trenches (Trench 31 and Trench 34) are located at the southern end of the

218-W-5 Burial Ground in the 200 West Area and are permitted for bo storage and di  osal
activities. Permitted in-trench treatment activities for Trenches 31 and 34 also are being
considered. These trenches are constructed with double liners and a leachate-cc ection system.
In September 1999, storage ended and disposal began of M LW (predominantly
macroencapsulated debris) in Trench 34, constituti  ; the first disposal of Hanford Site-generated
MLLW at the Site (McDonald et al., 2001, “Hanford Site Mixed Waste Disposal”).

In addition, RL operates Trench 94, an MLLW disposal trench, which accepts defueled

U.S. Navy vessel reactor compartments. ~ e trench is located at the northeastern end of the
218-E-12B Burial Ground in the 200 East Area. Trench 94 is part of a TSD unit landfill and is
out of the scope of this RI/FS work plan, because the trench will continue to acc: t waste beyond
the timeframe (2024) that the Tri-Party Agreement specifies for remediation of the

200-SW-2 OU.
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3.0 INITIAL EVALUATION OF LANDFILLS

The purpose of this chapter is to present a summary of existing knowledge and the results of
previous characterization activities at the landfills in the 200-SW-1 and 200-SW-2 OUs and to
provide an understanding of conditions at the landfills. The contaminant inventories, waste
volumes, and current understanding of the distribution of contamination are discussed for each of
the past-practice and TSD unit landfills.

3.1 KNOWN AND SUSPECTED
CONTAMINATION

As discussed in Chapter 2.0, landfills in these OUs received solid waste (bulk quantities of trash,
construction debris, soiled clothing, failed equipment, and laboratory and process waste) placed
in designated burial trenches and covered with soil. Wastes in burial trenches were either placed
directly in the landfills or packaged in cardboard, wooden, or fiber-reinforced polyester boxes,
steel drums, concrete burial vaults, or other containers. Some wastes were contaminated with
radionuclides, organics, and/or inorganic chemicals from various facilities, mainly from the
Hanford Site 200 Areas. Relatively small amounts of wastes from the 100 and 300 Areas and
from offsite sources also were placed in some of the landfills, particularly the LLBG TSD unit.
The estimated inventory of the main radionuclides and chemicals that were disposed in the
200-SW-1 and 200-SW-2 OU landfills was obtained primarily from the following sources:

o Hanford Environmental Information System (HEIS) database
e SWITS database
o WIDS database

o ARH-2762, Input and Decayed Values of Radioactive Solid Wastes Buried in the
200 Areas Through 1971

e BHI-01115, Evaluation of the Soil-Gas Survey at the Nonradioactive Dangerous Waste
Landfill

e DOE/RL-96-81, Waste Site Grouping for 200 Areas Soil Investigations
e RHO-CD-78, Assessment of Hanford Burial Grounds and Interim TRU Storage
e RHO-CD-673, Handbook 200 Areas Waste Sites

e  WHC-EP-0125-1, Summary of Radioactive Solid Waste Received in the 200 Areas
During Calendar Year 1988

o  WHC-EP-0912, The History of the 200 Area Burial Ground Facilities.

The following sections provide an overview of the potential contaminants.
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3.1.1 Nonradioactive Landfills — 200-SW. Operable
Unit

Only two landfills remain in this OU, the SWL and the NRDWL. These landfills received
nonradioactive waste. Waste disposal practices having the potential for contamination at these
sites are summarized in the following paragraphs.

The SWL, which was active until 1996, has an estimated inventory of ~400,456 m’

(523,777 yd3) of solid waste, and an additional ~11,000 m> (14,387 yd3) of asbestos waste. In
addition, up to 4,641,200 L (1,226,075 gal) of sewage, including an estimated 380,000 L
(100,000 gal) of wastewater from 1100 Area vehicle maintenance catch tanks, were disposed to
the liquid waste trenches.

The NRDWL is adjacent to the SWL and received primarily dangerous waste materials from
laboratories and asbestos. The NRDWL received ~141,000 kg (310,851 Ib) of waste. Records
indicate that the site received liquid wastes packed in 208  (55-gal) drums and laboratory packs
filled with absorbents.

3.1.2 Radioactive Landfills — 200-SW-2 Operable Unit

Sources of information on contaminant inventory vary widely among the different landfills. The
number of available reference sources containing inventory information, and the amount and
type of information in each source, vary. Since 2004, an ongoing attempt is being made to
reconcile and combine sources of information to obtain data that is based on the best knowledge
available.

Computer inventory records of waste were not maintained before 1968. Handwritten logbook
records exist for some sites for the early 1960s. Other data on early burials exist in various
documents, many of them unpublished. I rial data, particularly hand writte  and early
computer records, often contained only limited information on waste descriptions and
contaminants. Later burial records tended to contain more detailed information. Of the
~147,000 burial records that are within the scope of this project, nearly 100 percent cor iin
estimated or known plutonium and uranium inventories, 42 percent contain a list of other
radiological contaminants, 43 percent contain a general description of the waste components
(e.g., plastic, wood, paper), and 36 percent contain a detailed description of the waste (such as
“failed dissolver from REDOX” or “drums of depleted uranium”). In addition, approximately
12 percent of the in-scope individual records list nonradiological contaminants that currently are,
or once were, regulated. One reason for this smaller percentage is that most waste packages with
good records do not contain regulated constituents. Additionally, although a variety of chemical
wastes may have been disposed to these landfills, . mical inventories were not consistently
maintained until the mid-1980s.

Before 1970, wastes were designated as either dry or industrial wastes; there generally was no
segregation of materials within either of these major categories. Industrial waste trenches
received large items, often packaged in drag-off boxes. Drag-off boxes routinely had a dose
associated with their waste of up to 200 mrem/h at 61 m (200 ft). Records indicate that a box
was disposed of with a reading of 250 mrem/h at 152 m (500 ft) on October 21, 1953; another
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box in 1975 read 4 R/h at about 21 m (70 ft); and a third showed 2.8 R/h at 15 m (50 ft). Dry
wastes have been disposed in trenches both in containers (e.g., cardboard boxes, drums) and
unpackaged. Many of these trenches contain wastes that could result in ALARA concerns;
wastes with dose rates over 1,000 R/h at contact have been disposed to these trenches (SWITS).

Cover requirements for landfill wastes varied over the years. Because of shallow burial in the
earlier landfills, some wastes were exposed by wind erosion. There are a number of recorded
incidents of burial boxes collapsing and dispersing radioactive contamination across wide areas
of the site. In addition, shallow burial resulted in uptake from plants whose roots penetrated into
the waste packages. Most of these issues have been resolved through compaction of soils at
landfills, removal of deep-rooted vegetation over some landfills, and, for other landfills, the
addition of soil with shallow-rooted vegetation cover to stabilize existing soils. Site maintenance
programs also include the application of selective and nonselective herbicides, by licensed
applicators, to control deep-rooted plant growth on stabilized burial grounds. Site operations and
maintenance activities are described in further detail in Section 3.4.3.

3.2 HISTORY OF THE RI/FS WORK PLAN

3.2.1 Waste Sites in the 200-SW-1 and
200-SW-2 Operable Units

The 200-SW-1 OU once consisted of 69 sites. The Implementation Plan (DOE/RL-98-28)
originally described 37 sites. Then, as a result of reassignments and additions before the RI/FS
process, 32 sites were added to the 200-SW-1 OU. The 69 waste sites were updated further in
accordance with guideline RL-TPA-90-0001 for reclassification of sites to “Rejected™® or “No
Action” status.

Historical information indicated that 30 of the sites in the 200-SW-1 OU were not waste
management units. The majority of the 30 sites that were not waste management units had
involved locations where the records indicated no history of disposal of waste 1at requires
remediation. If a small volume was released, the affected media were cleaned up immediately.
Other sites were removed from the list of waste managen 1t units because they were duplicated
by, or consolidated with, another waste site. The reclassification of these sites resulted in

39 sites in the 200-SW-1 OU remaining for consideration through the RI/FS process. However,
with the creation of the new Model Group OUs, all but two sites have been transferred to either
the 200-MG-1 or the 200-MG-2 OU in 2007. Currently, only the NRDWL and SWL remain in
the 200-SW-1 OU. Tables 3-1 and 3-2 provide a list of all of the original site classifications
when this RI/FS work plan was drafted in 2004, as well as the OU in which each waste site now
resides.

The 200-SW-2 OU consisted of 50 sites in the Implementation Plan. Eight sites were reassigned
or added before the RI/FS process, totaling 58 sites as listed in WIDS. Twenty-three sites were
reclassified (Table 3-2), as described above, leaving 35 sites in the 200-SW-2 OU for evaluation.

%6 See the Tri-Party Agreement.
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The binning approach provides the basis for characterization. A SAP has been prepared
(Appendix A) based on the sampling design developed through the Phase I-B DQO process. The
sampling design specifies the field investigation techniques for each bin, including the following:

e Sampling and analyses required for characterization
o Methods to support the observational approach.

The criteria for placement of sites in different bins are discussed in Section 4.2.

3.2.2 Waste-Site Binning

The DQO process for the 200-SW-2 OU grouped the sites into categories (bins) for
characterization, based on the current state of knowledge for these sites. The following
subsections describe each of the bins and a brief description of the known information associated
with each of the bins.

The inventory information for the landfills receiving waste after 1968 is more complete than the
information from earlier, handwritten records. However, even for computerized records,
obtaining inventory information becomes more difficult with the increasing age of the operating
period of the landfills. In some cases, although records are kept of the landfi contents, a
detailed inventory of contaminants is unavailable. In other cases, even the landfill contents are
not known with certainty. Plutonium, uranium, an total beta-gamma inventories for the older
landfills were estimated based on historical records. Appendix B contains estimated areas and
radionuclide inventories for 200-SW-2 OU landfills. Data were taken from SWITS and
supplemented with information from WIDS.

Site-specific inventories were developed for the 200-SW-2 OU landfills, based on records found
in SWITS and WIDS. Records in SWITS and W 'S may or may not reflect the complete record
of wastes at a given site. When it was possible to verify the original inventory information
source (as cited in WIDS, and often on file in the WIDS library), it has been referenced in this
RI/FS work plan.

Chemical inventories are presented in Appendix B for landfills for which this i1 yrmation could
be located.

The summaries provided in Section 3.2 reflect the information that is readily available for the
200-SW-2 OU landfills, including data collected as a result of the Phase I-A DQO process.
Inventories are given for some Bin 2 through 6 sites for which good information exists, and for
all Bin 1 sites, because they have the most complete records. As noted in Section 2.2.2 and as
shown in the timeline bar diagram (Figure 2-14), only limited records were maintained for
wastes placed in the older landfills. Therefore, although wastes containing nonradioactive
contaminants would have been placed at these sites, records documenting the nonradionuclide
inventories are incomplete or, in some cases, unavailable. The inventories presented are for the
landfills only; monitoring data for the groundwater beneath the sites are presented in Section 3.5.

Because of the wide variety of waste sites in the 200-SW-1 and 200-SW-2 QUs, the initial
scoping for Draft A of this RI/FS work plan included an assessment of the possible remedial
approaches that could be applied to the different waste-site configurations. The waste sites were
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sorted into categories/bins to align the waste sites with anticipated, appropriate remedial paths,
based primarily on the results of the FS and evaluation of candidate remedial alternatives against
the nine CERCLA criteria (i.e., overall protection of human health and environment, ARAR
compliance, long-term effectiveness/permanence, reduction in toxicity/mobility/volume through
treatment, short-term effectiveness, implementability, cost, state acceptance, and community
acceptance). The categories/bins identified in Draft A of this RI/FS work plan included Bins 1,
2, 3A, and 3B.

Since Draft A of this RI/FS work plan was submitted, all of the original Bin 1 and Bin 2 waste
sites have been transferred to other OUs (Tables 3-1 and 3-2). The 25 remaining landfills in the
200-SW-2 OU were sorted into five main categories/bins based on similar characteristics. This
sorting is anticipated to aid in choosing appropriate remedial paths, based primarily on the results
of the FS and evaluation of candidate remedial alternatives against the nine CERCLA criteria.
Because of their uniqueness, a sixth main category/bin was added to address caissons. The six
main categories/bins included in the scope of this RI/FS work plan are described in the following
subsections and summarized in Table 3-6.

3.2.2.1 Bin 1 Sites

e Bin I -- TSD Unit Landyfills — This bin includes landfills that are permitted as RCRA
TSD units and are included in the LLBG Part A (DOE/RL-88-20). This bin coincides
with the original Bin 3A grouping from the Phase I-A DQO. The majority of historical
documentation is associated with these sites (~110,000 of 147,000 total documents); the
sites, therefore, are considered the best documented sites in the scope of this RI/FS work
plan. Sites in this bin include the 218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C,
218-W-5, 218-W-6, 218-E-10, and 218-E-12B Burial Grounds. Sites in this bin
include unused annexes of the 218-W-4C and 218-E-10 Burial Grounds; unused
portions of the 218-E-12B Burial Ground; and the 218-W-6 Burial Ground, which has
not received waste.

3.2.2.2 Bin 2 through 5 Sites

e Bin 2 -- Industrial Landfills — This bin includes past-practice landfills that received
radioactive waste that was usually packaged in large wooden or concrete boxes,
containing large quantities of fission products. For the most part, these sites were
restricted to burial of large pieces of failed or obsolete equipment from the chemical
processing facilities, although some items came from the 100 Areas. Many of these sites
contain burials made over 50 years ago. Historical burial documentation is good for the
218-W-2A and 218-E-5A Burial Grounds; however, historical burial documentation for
the remaining sites (218-E-2, 218-E-5, 218-E-9, 218-W-1A, and 218-W-11 Burial
Grounds) is at a minimum. Sites in this bin include the 218-W-2A, 218-E-5A, 218-E-2,
218-E-2A, 218-E-5, 218-E-9, 218-W-1A, and 218-W-11 Burial Grounds.

¢ Bin 3 -- Dry Waste Alpha Landfills — This bin includes past-practice landfills that
received radioactive waste packaged primarily in fiberboard or small wooden boxes,
wrapped in heavy brown paper or burlap, or placed in the trench without packaging.
A small proportion of the waste is packaged in metal drums. All types of miscellaneous
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wastes, including contaminated soils and potentially contaminated rags, paper, wood, and
small pieces of equipmer such as tools, have been placed in these sites. Some larger
equipment (e.g., motor vehicles, irge canyon-processing equipment) is known to have
been disposed to these sites. Historical documentation indicates that these sites contain at
least 90 percent of the 200 Areas landfill pre-1970 alpha inventory. Historical
documentation for the older landfills (the 218-W-1 and 218-W-2 Landfills) in this bin
generally is poor, because these landfills received waste in the 1940s and 1950s.
Historical documents for the newer landfills (the 218-W-3 and 218-W-4A Burial
Grounds) in this bin are more numerous, because these landfills received waste in the
mid-1950s to 1960s.

e Bin 4 -- Dry Waste Landfills — This bin int 1des past-practice landfills that received
radioactive waste packaged primarily in fiberboard or small wooden boxes, wranped in
heavy brown paper or burlap, or placed in the trench without packaging. A sm:
proportion of the waste is packaged in met: drums. All /pes of miscellaneous wastes,
including contaminated soils and potentially contaminated rags, paper, and wood have
been placed in these sites. These sites also contain a few pieces of large equipment such
as tank farm pumps. Historical documentation for these sites generally is poor. Sites in
this bin include the 218-E-1 and 218-E-12A Burial Grounds.

e Bin 5 -- Construction Landyfills — This bin includes past-practice landf s that mainly
were limited to burial of wastes resulting from construction work on existing facilities or
demolition of surplus facilities. Wastes in these sites are believed to contain very little
alpha contamination; beta-gamma contamination likely also 1s at a min wum.
Documentation for the 218-C-9 Burial Ground is believed to be nearly complete;
however, historical documents for the 218-E-8 and 218-E-4 Burial Grounds are few.

3.2.2.3 Bin 6 Sites

. in 6 -- Caissons This bin includ caissc  and vertical pipe units | for dispo  of
hot-cell waste or high plutonium concentration waste in the 218-W-4 d
218-W-«._ Burial Grounds. The vertical pipe units in the 218-W-4A Burial Ground were
made of welded 208 L (55-gal) drums or corrugated pipe and concrete; the caissons in
the 218-W-4B Burial Ground were made of metal and/or concrete. Documentation
for the caissons in the 218-W-4A Burial Ground generally is poor, while the
documentation for the caissons in the 218-W-4B Buri: Ground generally is more
numerous (150 to 250 documents per caisson). Caissons located in this bin include
the 218-W-4B-C1, 218-W-4B-C2, 218-W-4B-C3, 218-W-4B-C4, 218-W-4B-C5,
218-W-4B-C6, 218-W-4B-CU1, 218-W-4A-C1, 218-W-4A-C2, 218-W-4A-C3, and
218-W-4A-CS5 Caissons. This bin also includes caissons in the 218-W-4A and
218-W-4B Burial Grounds that are believed to be empty/unused, according to historical
documentation. These include the 218-W-4A-C4, 218-W-4A-C6, 218-W-4A-C7, and
218-W-4A-C8 Caissons. Additional caissons exist; however, these caissons contain
RSW and will be dispositioned by the Waste Retrieval Project.
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33 NATURE AND EXTENT OF
CONTAMINATION

The following discussion provides a summary of known contamination at the Bins 1 through 6
sites, based on existing records and the results of Phase [-A field sampling activities. The Bin 1
sites (TSD unit landfills), which have been characterized to a greater extent than the Bin 2
through 6 sites, are discussed in this section. Because few investigations have been conducted
for the Bin 2 through 6 sites, little or no data are available to describe existing contamination for
these sites.

Because the nature of the material disposed of in the solid waste burial grounds was
predominantly dry, or was sorbed onto media to reduce mobility, or was activated metal, the
likelihood of contaminant migration below the trenches is expected to be low. Consideration of
low annual precipitation and recharge rates further reduces the likelihood for contaminant
migration, because infiltration is the driving mechanism. The four landfills (218-E-12B,
218-W-3A, 218-W-4B, 218-W-4C) where larger volumes of water were present because of
episodic events (i.e., rapid snow melt/ponding and drainage ditch seepage) and gravel-covered
landfill surfaces denuded of vegetation may have experienced contaminant migration caused by
the increased possible driving force. This is the premise embodied in the direct-push
characterization strategy and the number and location of boreholes planned for Phase 1-B.

Groundwater well monitoring results are discussed in Section 3.5. Groundwater wells installed
at landfills after approximately 1990 generally are not sampled for specific contaminants but are
sampled for contaminant indicators such as conductivity and total organic carbon. Also, little
information from gamma logging or soil samples is available for these sites. Monitoring wells
installed since about 1990 typically were sampled during installation only for moisture content
and particle size, not contaminants. Fine-grained sediments with high moisture contents would
be a good place to look for mobile radionuclides and chemicals. Most of the more recent well
installations were for monitoring conditions beneath tank farms, not landfills. Groundwater well
installation priorities for the LLBG are established and agreed to annually under Tri-Party
Agreement Milestone M-024.

A few of the historical reference sources present information on geophysical results or sediments
obtained during installation of wells and are briefly summarized as follows.

e PNL-6820, Hydrogeology of the 200 Areas Low-Level Burial Grounds — An Interim
Report, presents groundwater and geophysical results from samples collected during ¢
installation of some monitoring wells in the 200 Areas. This information is suitable for
the records review process in conjunction with site characterization as discussed in
Section 4.2.

o  WHC-MR-0204, 200-East and 200-West Areas Low-Level Burial Grounds Borehole
Summary Report, summarizes the results of 11 wells drilled in the 200 East and 200 West
Areas in FY 1989. Selected sediment samples from the installation of these 11 wells
were tested for physical and hydrogeologic properties. The sediment samples also were
analyzed for contaminant indicator parameters (total organic carbon, anions, low-energy
alpha emission, and beta emission). In addition, the sediment samples were analyzed for
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volatile organic compounds (VOC). Samples were collected at each location from
surface to groundwater, which was at about 75 m (240 ft); the samples were collected at
roughly 6 m (20-ft) intervals.

Of the anions analyzed, the highest value for sulfate was detected at 130 mg/kg in

well 299-W7-7 on the north side of LLWMA-3. Sulfate has a secondary drinking water
standard of 250 mg/kg. The highest value for nitrate was detected at 38.5 mg/kg in well
299-W15-21 associated with LLWMA-4. Nitrate has a primary drinking water standard
of 45 mg/L (or 45 mg/kg in water). The highest value for fluoride was 3.2 mg/kg in

well 299-W15-20 at the northwest corner of LLWMA-4. Fluoride has a primary drinking
water standard of 4 mg/L (or 4 mg/kg in water) and a secondary drinking water standard
of 2 mg/L (or 2 mg/kg in water). The highest value for chloride was 23.3 mg/kg in

well 299-W7-8 at the northeast comer of LLWMA-3. Chloride has a secondary drinking
water standard of 250 mg/L (or 250 mg/kg in water).

Of the anions analyzed, only nitrate and fluoride approached the drinking water
standards. Multiple sources of nitrate probably exist in this area, including the cribs near
Waste Management Area T and the 216-Z Crib and trench disposal facilities. Nitrate
contamination is not believed to be related to waste disposal at e LLWMA-3 or
LLWMA-4 landfills. Some of the nitrate contamination is related to injection of
200-ZP-1 Groundwater OU pump-and-treat water upgradient of the lanc 1ls. The
pump-and-treat system does not remove nitrate from the groundwater. Elevated nitrate
levels are found in the west part of the Hanford Site. This contamination is believed to be
due to offsite agriculture because it is  ersistent, far upgradient of the site waste disposal
areas, and is not associated with other Hanford Site contaminants. Fluoride
contamination at levels greater than the primary drinking water standard (4 mg/L) is seen
in a local area around Waste Management Area T. In FY 2006, one well (299-W10-23)
north of Waste Management Area had a single fluoride concentration greater than the
primary drinking water standard; however, the yearly average was below the standard.
Several wells have concentrations above the  ondary stand: 1of2mg/L. I 1se of
lanthanum fluoride used in the bismuth phosphate process is a possil : source of the
fluoride contamination. The most significant beta count was 29.1 pCi/g at well
299-W7-8 (at the northeast corner of the 218-W-3AE Burial Ground), at a depth of 9.3 m
(30.5 ft). Alpha readings all were below 15.4 pCi/g. Total organic carbon analyses
detected a concentration of 85 mg/kg at well 299-W7-7 at a depth of 24.4 m (80 ft).
Other concentrations of total organic carbon were below this value in all samples
collected. The VOC concentrations were similarly low in all samples collected.

Carbon tetrachloride was detected in well 299-W15-19 (at the north border of the
218-W-4B Buri:  Ground) at a concentration of 8.1 pg/kg at a depth of 75 m (240 ft).
Details of the physical and hydrogeologic properties of the samples collected can be
found in Appendix C« WHC-MR-0204.

WHC-MR-0205, Borehole Completion Data Package for Low-Level Burial Grounds —
1990, summarizes the installation of six new monitoring wells in the 200 East and

200 West Areas in FY 1990. Selected sediment samples were collected during
installation of each well and analyzed for volatile organics, anions, total organic carbon,
and gross alpha, and gross beta. Physical properties analysis results also were obtained.
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Chemical and radionuclide data can be found in Appendix B of WHC-MR-0205.
Samples were collected from each well in zones that had one or more of the following:
(1) higher than background photoionizer readings during drilling, (2) higher than
background radiation readings during drilling, (3) zones of higher moisture content,

(4) located within 12.2 m (40 ft) of the water table (3 from each well), and (5) high silt
and clay content. The results from analysis of these samples were substantially similar to
those results presented in WHC-MR-0204. All results for all constituents were at least
two orders of magnitude below the potential preliminary remediation goals (PRG)
established in the DQO.

¢ WHC-SD-EN-TI-290, Geologic Setting of the Low-Level Burial Grounds, describes
regional and site-specific geology for the LLBGs. It incorporates data from boreholes
across the entire 200 Areas, integrating the geology of this area into a single framework.
Geologic cross-sections, 1sopach maps, and structure contour maps of all major geologic
units are presented. The physical properties and characteristics of the major suprabasalt
sedimentary units are described.

3.3.1 200-SW-1 Operable Unit (Nonradioactive
Dangerous Waste Landfill and 600 Area
Central Landfill)

This subsection includes information sources regarding the nature and extent of contamination in
the 200-SW-1 OU landfills.

BHI-01115 reports volatile organics in low concentrations in soil-vapor samples collected in
1993 and 1997. Concentrations reported in Appendix D are the maximum reported at shallow
and deep concentrations for each sampling event and are reported in parts per million by volume.

WHC-SD-EN-DP-064, Data Package for Geophysical Investigation of Nonradioactive Solid
Waste Landfill (NRDWL), contains survey data obtained with « :ctromagnetic induction (EMI)
instruments and ground-penetrating radar (GPR).

FS0419, Data Package Summary, Analytical Laboratory Solid Waste Landfill Soil Gas and
Methane Monitoring Round 1 Sampling, June 25, 2001, summarizes quarterly volatile organic
analyses from samples collected at the SWL, adjacent to the NRDWL. All reported values are at
or below 1.0 ppmv.

FS0438, Data Package Summary, Analytical Laboratory Solid Waste Landfill Soil Gas and
Methane Monitoring Round 1 Sampling, October 18, 2001, and FS0473, Data Package Summary
Analytical Laboratory Solid Waste Land(fill Soil Gas and Methane Monitoring Round 1
Sampling, March 4, 2001, summarize quarterly soil-vapor and methane monitoring conducted at
the SWL. All values reported in this survey are at or below 1.02 ppmv for all constituents
monitored.

FS0508, Data Package Summary Analytical Laboratory Solid Waste Landfill Soil Gas and
Methane Monitoring Round 1 Sampling, July 8, 2002, and FS0529, Data Package Summary,
Analytical Laboratory Solid Waste Landfill Soil Gas and Methane Monitoring Round 1
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Sampling, July 10, 2002, summarize quarterly soil-vapor and methane monitoring conducted at
the SWL. All values reported in this survey are at or below 1.0 ppmv for all constituents
monitored.

FP0015, Data Package Summary, Analytical Laboratory Solid Waste Land(fill Soil Gas and
Methane Monitoring Sampling, September 17, 2002, summarizes quarterly soil-vapor and
methane monitoring conducted at the SWL. All values reported in this survey are at or below
1.09 ppmv for all constituents monitored. The various references differ on their interpretation of
contaminant sources. DOE/RL-96-81 indicates that volatile organic contamination primarily is
attributed to the 1100 Area vehicle maintenance catch-tank liquids disposed to liquid trenches in
the SWL. BHI-01115 associates contaminants with the chemical trenches in e eastern half

of NRDWL.

Soil-vapor sampling along the perimeter of the NI 'WL and SWL has occurred until the present
time, and is anticipated to continue until closure of these landfills occurs.

3.3.2 200-SW-2 Operable Unit

The following subsections include information regarding the nature and extent of contamination
in the 200-SW-2 OU landfills. This information resulted from field sampling activities that took
place as part of the Phase [-A DQO process, as well as other projects including the Waste
Retrieval Project, characterization of the 200-PW-1 OU, and the Centr: Plateau Ecological Risk
Assessment. Much of the sampling activities were guided by the historical records review that
occurred before and during the Phase [-A DQO process. The field sampling activities in

Phase I-A employed nonintrusive sampling and surveying techniques. The detailed results of
these investigations are provided in Appendix D of this RI/FS work plan.

Additional field sampling activities are planned, as part of the Waste Retrieval Project, after
trench segments are emptied of waste. © 'pportw itic” sampling also may be conducted, as
appropriate, in cooperation with the Waste Retrieval . .oject, to obtain insights into wastes
adjacent to the waste being retrieved. As sample data become available, the data will be
collected and incorporated into future revisions to this I FS work plan and the RI report.

3.3.2.1 Seil-Vapor Sampling

The active and passive soil-vapor sampling presented in this section applies to out-of-scope TRU
waste that will be retrieved as part of the M-091 Program. However, as requested by Ecology,
these data will be integrated into this RI S work plan and the RI report and will be evaluated
during the FS process to deter ine their applicability to the overall characterization of the
200-SW-2 OU landfills. This sampling included characterization of organic vapors in landfills
containing vent risers (i.e., 218-W-3A, 218-W-4B, and 218-W-4C Burial Grounds) that extended
from just above the bottom of the landfi trench to above the landfill surface. Soil-vapor
sampling also was performed after retrieval of waste from the 218-W-4C Burial Groun ,
Trenches 4, 20, 24, and 29.

Additional soil-vapor sampling was conducted by the 200-PW-1 OU team to characterize the
dispersed carbon tetrachloride vadose-zone plume.
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A few reference sources present information on analytical results from characterization of the
dispersed carbon tetrachloride vadose plume and Waste Retrieval Project characterization
activities. These characterization activities include vent-riser sampling, passive soil-vapor
sampling, active soil-vapor sampling in the vadose zone, and soil-vapor extraction (SVE)
sampling. These references are briefly summarized as follows.

CP-13514, 200-PW-1 Operable Unit Report on Step I Sampling and Analysis of the
Dispersed Carbon Tetrachloride Vadose Zone Plume, summarizes the results of the

Step I investigation for the 200-PW-1 OU, located in the 200 West Area.
Characterization was performed in accordance with Appendix D of DOE/RL-2001-01,
Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable Unit RI/FS
Work Plan: Includes the 200-PW-1, 200-PW-3, and 200-PW-6 Operable Units. The
results of the 200-PW-1 OU RI are summarized in DOE/RL-2006-51, Remedial
Investigation Report for the Plutonium/Organic-Rich Process Condensate/Process Waste
Group Operable Unit: Includes the 200-PW-1, 200-PW-3, and 200-PW-6 Operable
Units. Soil-vapor sampling and analysis were used to explore the upper vadose zone in
the vicinity of the Plutonium Finishing Plant. Relatively high concentrations of carbon
tetrachloride (maximum 1,760 ppmv) were detected within the east end of Trench 4 in
the 218-W-4C Burial Ground in May 2002. Further details of sampling events are
summarized in Subsection 3.3.3.3. Analytical data can be found in Appendix D of this
RI/FS work plan.

SGW-33829, 200-PW-1 Operable Unit Report on Step Il Sampling and Analysis of the
Dispersed Carbon Tetrachloride Vadose Zone Plume, summarizes the sampling
methodology and the analytical results from the Step II RI of the 200-PW-1 OU dispersed
carbon tetrachloride vadose-zone plume. The Step II RI was conducted between August
2003 and October 2006. Characterization was performed in accordance with Appendix D
of DOE/RL-2001-01. The Step II investigation of the 218-W-3A Burial Ground included
passive soil-vapor sampling of two trenches and vapor sampling of all existing vent risers
in engineered trenches in the landfill. The results of the 200-PW-1 OU RI are
summarized in DOE/RL-2006-51. The most recent sampling events are summarized in
the following sections. Analytical data can be found in Appendix D of this RI/FS work
plan.

In the 218-W-4C Burial Ground vent riser, sampling was initiated on October 15, 2003,
by the Waste Retrieval Project, in accordance with DOE/RL-2003-48, 218-W-4C Burial
Ground Sampling and Analgysis Plan. Eighty-nine vapor samples were collected in
Tedlar” bags or SUMMA?® canisters between October 15 and October 22, 2003. The
vapor samples in Tedlar bags were analyzed for carbon tetrachloride using
field-screening instruments. The vapor samples in SUMMA canisters were analyzed for
carbon tetrachloride using laboratory instruments. The results of these sampling
activities are summarized in SGW-33829.

7 Tedlar is a registered trademark of E. 1. du Pont de Nemours and Company, Wilmington, Delaware.

8 SUMMA is a trademark of Moletrics, Inc., Cleveland, Ohio.
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e An SVE system was operated at Trench 4 from November 2003 through April 2004. The
SVE system was operated to remove carbon tetrachloride from the landfill trench to
minimize release to the environment. Sample results associated with the SVE system are
documented in WMP-26178, Performance Evaluation Report for Soil Vapor Extraction
Operations at the 200-PW-1 Carbon Tetrachloride Site, Fiscal Year 2004.

o  SGW-37027, Burial Ground Sampling and Analysis Results for October —
December 2007 , summarizes Step II soil-vapor sampling in the 218-W-4C Burial
Ground, Trenches 20, 24, and 29. Samples were collected in FY 2008 to maximum
depths of 11 m (35 ft). Additional Step II soil-vapor sampling in Tren es 1 and 7 is
planned for FY 2009.

3.3.2.1.1 218-W-3A Burial Ground

In 2005, the vent risers in the 218-W-3A Burial Ground were samj d in accordance with
DOE/RL-2001-01, Appendix D, Table D-1, for concentrations of VOCs, as part of Step II of the
RI of the carbon tetrachloride vadose-zone plume. The 2005 vent-riser samples were collected
near the base of the trench, which typici yis ~5 m (16 ft) below the engineered surface
overlying the trench. Vapor samples from the 17 vent risers present in portions of Trenches 3,
38S, 05, and 08 were collected and analyzed using field-screening instruments. All of the vent
risers in trenches 9S (1 riser), 3S (3 risers), and 05 (6 risers) were sampled in August 2005, and
all of the vent risers in trench 08 (7 risers) were sampled 1 September 2005. A sample location
number (trench and riser) was established and recorded for each vent riser. The vent risers in
each trench were numbered sequentially from west to east. The only concentrations of carbon
tetrachloride (5 to 36 ppmv) were detected in the western part of trench 08 (SGW-33829).
Trench 08 also had elevated levels of perchloroethylene (PCE) (20 to 460 ppmv),
1,1,1-trichloroethane (1.4 to 18.8 ppmv), and methyl chloride (21 to 186 pmv).

Sampling of the vent risers in portions of the 218-W-3A Burial Ground trenches containing RSW
was requiredby T 7004-71, 18-W-3A4 Burial Ground Sampling and Analysis Plan.

Nine of the 17 vent risers (2 in Trench 05 and 7 in  ench 08) also were sampled for the
218-W-3A Burial Ground environmental release investigation. DOE/RL-2004-71 required field
screening plus additional analysis of vapor samples in the laboratory. All of the vent risers were
sampled once for field screening during the samj ng for the 200-PW-1 OU RI. For the risers
covered by DOE/RL-2004-71, addition: sampling was conducted for laboratory analysis
(SGW-33829).

SUMMA canister samples for laboratory analysis were collected from vent risers T-05-02,
T-08-03, and T-08-05 in September 2005. A duplicate SUMMA canister sample was

collected from vent riser T-08-05. Based on the field screening, the vapor samj s from vent
risers T-05-02 and T-08-03 contained the highest VOC concentrations in Trenches 05 and 08,
respectively. An additional SUMMA canister sample and a duplicate sample were collected
from vent riser T-08-05. The additional and duplicate SUMMA canister samples were collected
from a vent riser with slightly lower VOC concentrations to reduce the potential that the highest
VOC concentrations would exceed calibration standards and make the iplicate analysis of little
value. Based on the laboratory analysis, the sample from vent riser T-08-03 contained the
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highest concentration of perchloroethylene. During field screening, the highest concentration of
perchloroethylene also was detected in the sample from vent riser T-08-03 (SGW-33829).

Field screening and SUMMA-canister laboratory results (SGW-33829) for the vapor samples
collected through the vent risers in the 218-W-3A Burial Ground trenches are provided in
Appendix D. These results also are entered in HEIS.

3.3.2.1.2 218-W-4B Burial Ground

In 2006, the vent risers in trench 07 were sampled in accordance with DOE/RL-2004-70,
218-W-4B Burial Ground Sampling and Analysis Plan, for concentrations of VOCs, as part of
the environmental release investigation in support of Tri-Party Agreement Milestone M-091-40.
The vent risers sampled in 2006 were collected near the base of the trench, which typically is
~5 m (16 ft) below the engineered surface overlying the trench. Based on field screening, the
highest concentrations were detected in the western portion of Trench 7. Seventeen vent risers
are present in Trench 7 in the 218-W-4B Burial Ground. Vapor samples were collected from
14 of these vent risers. The other three vent risers could not be sampled in September 2006
because of health and safety risks to workers, based on elevated vapor levels. However,
supplemental vapor samples were collected through the three additional existing vent risers in
Trench 7 and the vertical duct at the west end of Trench V7 in November 2006.

SUMMA canister samples for laboratory analysis were collected from vent risers T-07-4 and
T-07-6 in September 2006. A duplicate SUMMA canister sample was collected from vent riser
T-07-6. Vapor samples from vent riser T-07-4 contained the highest VOC concentrations, based
on field screening, in Trench 7. The additional SUMMA canister sample and the duplicate
sample were collected from vent riser T-07-6, which had slightly lower VOC concentrations, to
reduce the potential that the highest VOC concentrations would exceed calibration standards and
make the duplicate analysis of little value. A summary of the analytical results (SGW-33829) for
vent-riser samples collected in 2006 is provided in Appendix D. These results also are entered

in HEIS.

3.3.2.1.3 218-W-4C Burial Ground

Numerous studies have been conducted at the 218-W-4C Burial _row insuppt of

volat :-organics characterization, resulting in a multitude of data sets presented in this section.
Information on contamination in the 218-W-4C Burial Ground is summarized below from
CP-16886, Data Quality Objectives Summary Report for the 218-W-4C Burial Ground
Contaminant Release Investigation, written to develop a sampling design to determine whether
contaminants have been released to the vadose zone from RSW in the unit.

Groundwater monitoring wells have been installed on the eastern and western perimeters of the
218-W-4C Burial Ground to comply with RCRA groundwater monitoring requirements. uring
well drilling along the western perimeter in 1990, carbon tetrachloride was detected in soil and
soil-vapor samples (DOE/RL-91-32, Expedited Response Action Proposal (EE/CA & EA) for
200 West Area Carbon Tetrachloride Plume).

Vent risers in Trenches 1, 4, 7, and 20 were sampled in 1996 for concentrations of VOCs. All of
the vent risers sampled in 1996 showed elevated amounts of several chlorinated volatile organic
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vapors including carbon tetrachloride and degradation products, trichloroethylene and
degradation products, and chlorofluoroca ons. £ :ohols, ketones, and aromatic compounds
also were detected, but at much lower concentrations (HNF-SD-WM-RF -309, Report on
Sampling and Analysis of Air at Trenches 218-W-4C and 218-W-5 #31 of the Low-Level
Burial Grounds).

Vent risers in Trenches 1, 4, and 7 also were sampled in 2002 for concentrations of carbon
tetrachloride to support the 200-PW-1 OU RI (DOE/RL-2001-01). The vent risers sampled for
chloroform and carbon tetrachloride in 2002 were collected near the base of the trench, which

t ically is ~5 m (16 ft) below the engineered surface overlying the trench. Carbon tetrachloride
was detected at all but one of the 27 vent risers sampled. Most of the detections were less than
10 ppmv, but a distinct “hot spot” (maximum concentration of 1,760 ppmv) was detected at the
east end of Trench 4. The sample results do not indicate the source of the carbon tetrachloride.
The source may be the buried waste or may be the vadose-zone lume in this area. A summary
of the carbon tetrachloride and chloroform analytical results (CP-13514) for vent-riser samples
collected in 2002 is provided in Appendix D.

Soil-vapor samples for chloroform and carbon tetrachloride were collected from the vadose zone
adjacent to Trenches 1, 4, and 7 and analyzed for carbon tetrachloride in 2002 as part of the
200-PW-1 OU investigation (CP-13514). The analytical results are provided in Appendix D.
Carbon tetrachloride was detected in soil-vapor samples collected along the east end of Trench 4,
near the location of vent risers at which elevated concentrations of carbon tetrachloride were
detected in 2002 (CP-13514). Three temporary soil-vapor probes were installed near Trench 4
and sampled between 2002 and 2004 to confirm the 2002 results. A summary of the carbon
tetrachloride and chloroform analytical results (SGW-33829) for the three samples taken
between 2002 and 2004 is provided in Appendix D.

The presence of VOCs in vapor samples collected inside the trenches through vent risers
suggests that organic contaminants, in a liquid and/or vapor phase, are able to migrate outside of
the waste containers. The carbon te ‘hloride in soil-vapor s¢  >les collected adjacent to
Trench 4 appears to have resulted from release of carbon t1  achloride from the waste containers
(CP-13514). Specifically, the range of carbon tetrachloride and chloroform detected in
soil-vapor for this landfill from vadose-zone samples reported in CP-13514 for August 2002 is
provided in Appendix D.

In 2003, the vent risers were sampled again in Trenches 1, 4, 7, 20, and 29 for concentrations of
VOCs, in addition to carbon tetrachloride and chloroform, as part of the environmental release
investigation in support of Milestone M-091-40 (DOE/RL-2003-48). This sampling included
samples for field screening and samples in SUMMA canisters for laboratory analysis.

A summary of the VOC analytical results for vent-riser samples collected in 2003 is provided

in Appendix D (FH-0401097, “Transmitt: of the Burial Ground Sampling and Analysis Results
for January — March 2004, in Accordance with the Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) Settlement and Tentative Agreement Interim

Milestone M-91-40"). Additional results were cc ected in 2006 (FH-( )2233.10, “Transmit
of the Burial Ground Sampling and Analysis Results for October-December 2006, in Accordance
with the Hanford Federal Facility Agreement and Consent Order Interim Milestone M-91-407).
These results are entered in HEIS.
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In 2007, passive soil-vapor sampling was performed for four of the six trenches in the

218-W-4C Burial Ground that once contained RSW. Soil-vapor samples were collected from the
vadose zone through direct-push boreholes at Trenches 4, 20, 24, and 29. The soil-vapor
samples were analyzed for VOCs using field-screening instruments. The highest concentrations
of carbon tetrachloride were detected the east end of Trench 29. Passive soil-vapor sampling is
planned to be performed in the remaining two trenches (1 and 7) in FY 2009. Sampling results
for the six trenches will be added to Appendix D during a future revision to this RI/FS

work plan.

Passive soil-vapor sampling also was performed in the unused annex of the 218-W-4C Burial
Ground in support of the Central Plateau Ecological Risk Assessment. Artificial animal burrows
were created in twelve locations in the unused annex of this landfill. Passive soil-vapor samplers
were placed in the artificial burrows. The artificial burrows were sampled using SUMMA
canisters (D&D-32015, Sampling and Analysis Instruction for Artificial Animal Burrows, in
Support of the Central Plateau Ecological Risk Assessment).

3.3.2.2 Phase I-A Field Sampling Activities

The Phase I-A DQO summary report (D&D-27257) and sampling and analysis instructions
(D&D-28283, Sampling and Analysis Instruction for Nonintrusive Characterization of Bin 34
and Bin 3B Waste Sites in the 200-SW-2 Operable Unit) were prepared in response to
agreements made during collaborative discussions that were held between the RL and Ecology in
February and March 2005 (CCN 0064527) conceming this RI/FS work plan, Draft A. In the
collaborative discussions, RL and Ecology agreed to a phased characterization approach with an
initial phase focused on additional records research, nonintrusive sampling, and waste-site
boundary definition. Nonintrusive sampling techniques used included surface-radiation surveys,
passive soil-vapor samples for organic liquids, and geophysical surveys. The following
subsections provide a summary-level of detail regarding this sampling.

In contrast to the soil-vapor sampling that was described in Section 3.3.3, the soil-vapor
sampling described in Section 3.3.2.2.1 directly applies to in-scope trenches.

3.3.2.2.1 Passive Soi /apor Sampling

This section presents descriptions and results of the passive soil-vapor sampling that was
performed during the months of June and July 2006 in support of the 200-SW-2 OU
characterization. The purpose of this section is to provide an overview of the soil-vapor
sampling process and present a summary of the laboratory results. Sampling results are
presented in Appendix D.

Information on the passive soil-vapor sampling conducted in support of the 200-SW-2 OU
characterization is provided in SGW-32683, Results from Passive Organic-Vapor Sampling in
Selected 200-SW-2 Operable Unit Landfills (218-W-34, 218-W-3AE, 218-W-4B, 218-W-4C, and
218-W-5), June-July 2006. SGW-32683 summarizes the sampling methodology and the
soil-vapor sampling process and presents a summary of the laboratory results. The rationale for
selection of the specific sampling locations is more fully described in, and driven by,
D&D-28283.
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In September 2006, radiological soil measurements at the 218-E-2 and 218-E-5 Burial Grounds
were performed in support of the 200-SW-2 OU nonintrusive characterization. Eight survey
locations (hot spots) were selected for further radiological soil measurements in and around the
two landfills, based on previously collected MSCM data. The MSCM consists of an array of
plastic gamma scintillators with an electronics package that is combined with a differential
corrected Global Positioning System and a computerized Geographic Information System/data
storage package mounted on a large tractor.

With the results of the MSCM surveys, each of the eight (hot-spot) locations was staked in the
field. Areas around and within an approximate 1.8 m (6 ft) radius of each stake were surveyed
with a micro-rem and Geiger-Miiller” counter to determine whether any of the eight hot-spot
targets should be repositioned to represent a location of even higher gamma signal. No variation
in strength was detected. Also, no surface contamination was found. Results of the surveys are
presented in Appendix D.

3.3.2.2.2.1 Field Measurements

The actual field measurements were conducted on September 13, 2006. Measurements

30 minutes long were performed at all eight locations marked with stakes. Measurements at all
locations were performed under the same conditions. In addition to the predetermined eight
locations, a few additional measurements were performed in other impromptu-selected locations.
One extra 30-minute-long measurement was performed for verification purposes right after the
measurement at location 1 showed lower radiation intensity, because it was expected to be the
hottest spot. Three 10-minute-long measurements anticipated to be used as “background”

were conducted 1n addition to the eight 30-minute-long measurements and one extra
30-minute-long measurement.

3.3.2.2.2.2 Results

All gamma spectra collected showed a presence of various-intensity Cs-137 peaks, accompanied
with multiple peaks originated from prominent naturally occurring radionuclides. Consid 1g
uniform distribution of the naturally occurring nuclides in the soil, the analysis of the gamma
spectra to estimate their concentrations was performed separately from that of Cs-137 activity.

- .. analysis results showed that the gamma-spectra concentration appears to be the same in all
measurement locations.

Although no data are available on Cs-137 contamination distribution in soil, the historical
records indicate that a large contamination incident was associated with these two landfills or
neighboring landfills in April 1961 (UPR-200-E-30). Also, it is reasonable to assume that
animal intrusion is a possible cause of contamination spread in the general area. Further, it 1s
known that the area was covered with 0.3 m (1 ft) of clean soil in 1979/80.

Transmission of Cs-137 gammas of 661.6 keV through a 0.3 m (1-ft) thick layer of soil with a
density of 1.7 g/cm?® is less than 2 percent of the total amount of gamma present. It may be
assumed that the cesium contamination is very close to the surface. Therefore, the following

¥ Geiger-Miiller is not a trademark.
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models were accepted to generate detector efficiency curves and quantify the Cs-137
concentration.

e First Model: The contamination layer was assumed to be 15 cm (6 in.) 1ick, lying 0.3 m
(1 ft) deep under clean uncontaminated soil.

e Second Model: The contamination layer 15 cm (6 in.) thick is right on the top.

As the results indicate, a consideration of 0.3 m (1 ft) of soil as an absorber results in the increase
in concentration values of approximately two orders of magnitude. In addition, measurement
results (Appendix D) indicated that locations 1 and 4 show the lowest concentration values that
are independent on the model used for analysis, in contrast to what was expected based on
MSCM data. Also, Cs-137 concentration value for location 9 is statistically the same as that
determined for location 1. Both of these facts may imply that “hot spots” identified by MSCM
data might not be located at the staked locations. Thus, two conclusions can be derived from e
measurement results.

o Because anticipated hot spots, identified based on MSCM data, contradict the relative
results obtained during these measurements, no correlation can be applied to characterize
the whole area.

o Cesium contamination appears to be close to the surface and probably not direc / related
to the landfills. It may be caused by some radiological accident and/or related animal
intrusions. There is no information about the contamination distribution, and therefore it
is difficult to model and quantify the measurements.

3.3.2.2.3 Geophysical Investigations

This section summarizes the results of two geophysical investigations that were conducted as
part of the Phase I-A DQO process for the 200-SW-2 OU. Results of the investigations also are
depicted in the initial CSMs in Appendix E of this RI/FS work plan.

The following two references present information on the geophysical investigations performed in
support of the 200-SW-2 OU characterization and are briefly summarized.

o D&D-28379 documents the first phase of geophysical investigations performed at eigl
landfills in August and September 2005. Data from the first phase of geophysical
investigations indicated that three of the e1j t landfills investigated (the 218-E-2A,
218-E-8, and 218-W-11 Burial Grounds) may have areas v ere the burial trenches
extend beyond the areas initially surveyed.

e D&D-30708 documents the second phase of geophysical investigations performed in
June 2006 at eight landfills. The second phase of geophysical investigations was
designed to resolve the potential trench boundary discrepancies identified in the first
phase (D&D-28379). In addition, new geophysical investigations were performed at five
older/inactive landfills the 218-E-1, 218-E-12A, 218-W-1, 218-W-2, and 218-W-3 Burial
Grounds).
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waste at some of the trench locations shown on the drawing. One burial trench was interpreted
in the geophysical data at a location that was not indicated on the drawing (Trench A, see
below). Most of the debris or objects in the trenches have a ferrous metal content; some have a
significant ferrous content. More specific details are listed below for the trenches as depicted on
Hanford Site Drawing H-2-32095.

e Trench 1 — A northwest-southeast trending trench that is located in southwest corner of
the landfill. The trench location correlates well with its location shown on site drawings.

e Trenches 2,9, 25, and 26 — There was no geophysical evidence of a trench in this
location.

e Trench 3 — This is the southern-most east-west trending trench that was identified in the
investigation. The trench location correlates well with its location shown on site
drawings.

e Trenches 4 through 10 and 20 through 24 — These are east-west trending tren. es that
correlate well with their locations shown on site drawings.

o Trenches 11 through 15 — Parallel the west side of the railroad tracks. The geophysical
data indicate that buried debris extends roughly 100 m further to the south than shown on
site drawings.

e Trench 16 — The only trench documented as being located on the eastern half of the
railroad tracks.

o Trenches 17 through 19 — No trenches with these numbers are shown on site drawings.

e Trench 27 — At this trench location, GPR data indicate a relatively short, irregular
excavation at the eastern end, and another section on the western edge of the landfill that
does not line up with the first section.

e Trench A — An undocumented trench that parallels the west side of the railroad tracks in
the southeast corner of the landfill.

3.3.2.2.3.2.3 218-W-11 Burial Ground

The geophysical data indicate that the investigation area contains two concentrations of buried
debris or objects. The locations of the interpreted trenches/pits coincide reasonably well with the
location of the northernmost of the two trenches shown on Hanford Site Drawing H-2-94250.
There is no geophysical evidence of the other trench shown in the drawing. A small amount of
data was collected immediately north of the investigation area that indicates that multiple burial
trenches/pits are located in this area. However, the buried debris within this area was not fully
mapped or characterized. Additional geophysical surveys were performed on this area and are
discussed in Section 3.4.2.3.21.
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3.3.2.2.3.2.4 218-C-9 Burial Ground

The geophysical data indicate that this landfill does not appear to contain large, continuous
concentrations of buried objects or debris in well-defined trenches or pits. Several large metallic
objects or concentrations of smaller metallic debris are buried in several somewhat-discrete
locations across the landfill, primarily through the center and southwestern portion of the
landfill. No anford Site drawing was located for the 218-C-9 Burial Ground.

3.3.2.2.3.2.5 218-E-2A Burial Ground

The geophysical data indicate that there is a single burial trench at this landfill with a series of
isolated objects and/or a number of groups of smaller objects with relatively clean fill in
between. GPR data were not successful at detecting all of the buried debris/objects whose
presence is interpreted from the EMI and magnetic data.

3.3.2.2.3.2.6 218-E-5 and 218-E-5A Burial Grounds

The 218-E-5 and 218-E-5A Burial Grounds are contiguous and were investigated as a single
landfill. The data indicate that there are two trenches in the 218-E-5 Burial Ground and one
the 218-E-5A Burial Ground, which is consistent with Hanford Site Drawing H-2-55534. The
following is a discussion of each of these landfills.

Two trenches are documented in the 218-E-5 Burial Ground, as shown on Hanford Site
Drawing H-2-55534. The geophysical data show a trench at is roughly the same length and
width as Trench 2 shown on the drawing. However, the center of the trench appears to be
roughly 20 m to the west of its documented location. In the eastern half of the landfill, a second
trench was detected that correlates well with the documented location of Trench 3 shown on
Hanford Site Drawing H-2-55534.

The geophysical data for the 218-E-5A Burial Ground indicate that it is an oblong-shape trench
or pit containing a significant amount of metallic debris or objects. ~ e location ¢ elate well
with the location shown on Hanford Site Drawing H-2-55534.

3.3.2.2.3.2.7 218-E-8 Burial Ground

The geophysical data for this landfill show no clear indications of any distinct trenches or large
concentrations of buried debris. Most of the landfill shows a scattering of anomalies of variable
concentrations. Most anomalies appear to be from buried debris, but some may represent
changes in the character of the soil.

3.3.2.2.33 Geophysical Investigation Results — June 2006

Eight burial grounds were surveyed in June 2006. The geophysical survey results are
summarized in the following subsections:

o 218-E-1

o 218-E-2A
o 218-E-8

o 218-E-12A
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e 218-W-1
o 218-W-2
o 218-W-3
o 218-W-11.

3.3.2.2.3.3.1 218-E-1 Burial Ground

The geophysical data indicate that the 218-E-1 Burial Ground contains 15 tren es, with variable
amounts of metallic material contained in each. The buried material does not appear to be
continuous throughout the entire length of most trenches. Based on Hanford Site Drawing
H-2-00124, the original landfill includes 15 trenches, which correlates with the geophysical data.

3.3.2.2.3.3.2 218-E-2A Burial Ground

The investigation conducted in the 218-E-2A Burial Ground was an expansion of the area
covered in the first phase of geophysical investigations (D&D-28379). Results of the previous
investigation appeared to show anomalies extending beyond the edge of the landfill boundary to
the west. The newly collected EMI and magnetic data show no anomalies of significance west
of the western boundary of the landfill. Hanford Site Drawing H-2-55534 indicates one
east-west-oriented trench in the 218-E-2A Burial Ground. The geophysical data indicate a large
buried object that is located just inside the landfill boundary. This caused the anomaly that
appears to extend beyond the western edge of the landfill. No buried debris or objects are
interpreted to be west of the landfill boundary.

3.3.2.2.3.3.3 218-E-8 Burial Ground

The investigation conducted in the 218-E-8 Burial Ground was an expansion of the area covered
in the first phase of geophysical investigations (D&D-28379). The geophysical data collected in
the expansion area, immediately east of the 218-E-8 Burial Ground boundary, indicate that there
are buried objects and/or debris outside of the marked landfill. Near the landf boundary is one
buried object (or concentration of smaller objects) that may be associated with the landfill.

A significant pit of buried debris, not fully characterized by this investigation, was located ~60 m
east of the landfill. In addition, EMI data strongly indicate a buried utility along the northern
boundary of the investigation area, although this was not corroborated by any other method or on
any engineering drawings.

3.3.2.2.3.3.4 218-E-12A Burial Ground

The ability to locate and map trenches at the 218-E-12A Burial Ground in the 200 East Area was
heavily influenced by the width of the trench, the type of waste that is buried in the trench, and
the changing soil conditions. Fifteen trenches were documented as containing dry waste in
Hanford Site Drawing H-2-32095. Pockets of debris were located and mapped in each of the
dry-waste trenches. In all of the dry-waste trenches, concentrations of metallic waste were
identified. Because of the depth of burial of the debris in trenches and the marginally favorable
soil conditions, it is assumed that there is more debris in the trenches than was detected in the
data. Each of the following trenches was identified and mapped with the geophysical data:

e Dry Waste Trenches — 1, 2, 3, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, and 25.

3-35




DOE/RL-2004-60 REV 0

The remaining 13 trenches are documented as containing acid-soaked material and are shown on
Hanford Site Drawing H-2-32560. All of the acid-soaked material trenches are documented as
being in the eastern half of the landfill, where the soil conditions are least favorable to GPR.
There are a few pockets of anomalies; they may fall within a trench but also might be scattered
surface debris that is unrelated to a trench. This suggests that most of the debris in these
apparently narrow, shallow acid-soaked material trenches is nonmetallic. Each of the following
trenches was identified and mapped with the geophysical data:

e Acid-Soaked Material Trenches — 4, 5,6, 7, 8,9, 10, 11, 15, 16, 26, 27, and 28.
3.3.2.2.3.3.5 218-W-1 Burial Ground

The geophysical data for the 218-W-1 Burial Ground indicates ockets of debris in each of the
identified trenches. Discrete concentrations of metallic waste were identified in most ¢  the
trenches. Nonmetallic waste is interpreted to be mixed with the metallic waste. Most of the
trenches were clearly evident in the data, with the exception of Trenches 1, 1A, 4A, and 6.
Based on Hanford Site Drawing H-2-75149, and given e proximity of the trenches in the

1 through 6 series, it is quite possible that a trench could have been constructed and not be
apparent in the geophysical data.

Three east-west-oriented trenches were identified that are not shown on Hanford Site [ iwing
H-2-75149. They are north of the northernmost trench  own on the drawing (Trench 9) and
south of the 218-W-11 Burial Ground. They have a character similar to that of the other trenches
in the 218-W- Burial Ground. Additionally, two pit-like areas not shown on the drawing also
were identified in this northern area; one of the pits has significant metallic content.

3.3.2.2.3.3.6 218-W-2 Burial Ground

All 20 of the trenches shown on Hanford Site Drawing H-2-02503 for the 218-W-2 Burial
Ground were clearly evident in the geophysical data.  he geophysical data indicate that
pockets/zones of debris are located and mapped in each of the identified trenches. Discrete
concentrations of metallic waste were identified in most of the trenches.

3.3.2.2.3.3.7 218-W-3 Burial Ground

Hanford Site Drawing H-2-32095 shows 20 regularly spaced trenches at this landfill, although a
note on the drawing states that centerlines and locations were based on ground indications and
judgment after the trenches were filled a1 covered. In contrast, the geophysical data for the
218-W-3 Burial Ground indicate that there are approximately 14 east-west-oriented trenches
containing varying amounts of metallic debris. In addition, one north-south-oriented trench was
interpreted along the eastern ¢ e of the site, although this may be an artifact in the data caused
by the gravel road located there. Other than the two southernmost trenches, the interpreted
trench locations do not correlate with the locations shown on the drawing. Also, historical
logbooks have different trench nun  >rs than the umbers indicated on the drawing.

3.3.2.2.3.3.8 218-W-11 Burial Ground

As reported in the 2005 geophysical investigation, one trench and one “pit” about 18 m east of
the trench, make up the 218-W-11 Burial Ground. The trench location correlates very well with
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the trench location identified in Hanford Site Drawing H-2-31268, Solid Waste Burial Grounds
Plot Plan, and with the northernmost trench depicted in Hanford Site Drawing H-2-94250, which
shows two east-west-oriented trenches. The pit is not depicted on any available drawings.

Given the quality of the geophysical data at this site, it is believed that the southern trench shown
in Hanford Site Drawing H-2-94250 does not exist and that the older Hanford Site Drawing
H-2-31268, which shows only one trench at this landfill, is more accurate, although it does not
depict the pit.

The 2006 geophysical investigation was an expansion of the area covered in the first phase of
geophysical investigations (D&D-28379); the investigation resurveyed the area covered in the
2005 investigation and continued to the area just north of the 218-W-11 Burial Ground

(i.e., toward the southern portion of the 218-W-4A Burial Ground). The only anomalies located
were five trenches that align with those in the southern part of the 218-W-4A Burial Ground.
This second geophysical investigation confirmed the results from the original investigation; the
218-W-11 Burnal Ground most likely contains only one trench and one pit (contrary to the most
recent Hanford Site drawing).

3.4 ENVIRONMENTAL MONITORING

This section discusses current environmental monitoring at the Hanford Site Central Plateau.
The Central Plateau includes the 200 East Area, 200 West Area, and 200 North (industrial) Area
and portions of the largely undisturbed 600 Area. This section also summarizes existing
OU-specific environmental information.

Environmental monitoring at the Hanford Site consists of effluent monitoring, environmental
surveillance, groundwater monitoring, mnvestigative sampling, and select characterization within
the vadose zone. Investigative sampling of air, external radiation, soil, vegetation, and biota 1s
conducted in the 200 Areas as part of the Hanford Site near facility and environmental
monitoring programs. The purpose of the investigative sampling is to confirm the absence or
presence of radioactive and/or hazardous contaminants where known or suspected contaminants
are present or to verify radiological conditions at specific project sites. Media sampled include
air, surface water and sediment, drinking water, food and farm products, external radiation, soil,
vegetation, nests (bird, wasp, ant), mammal feces (rabbit, coyote), mammals (mice, bats), and
insects (fruit flies). Investigative wildlife samples are used to monitor and track the effectiveness
of measures designed to deter animal intrusion. Wildlife related materials, including nests,
carcasses, and feces, are collected as part of the integrated pest-management program or when
encountered during a radiological survey. Samples are analyzed for radionuclides and/or other
hazardous substances, with disposal contingent on the level of contamination present. Results of
investigative sampling are reported in the annual Hanford Site Environmental Surveillance Data
Report. The most recent of these annual reports is PNNL-15892, Appendix 1, Hanford Site
Environmental Surveillance Data Report for Calendar Year 2005. PNNL-15892 covers the
entire Hanford Site, including those areas not associated with operations (such as the 600 Area).

Groundwater also is routinely monitored site wide. More than 600 monitoring wells are sampled

annually or more frequently to characterize groundwater flow, groundwater contamination by
metals, radionuclides and chemical constituents, and the area of contamination. Results of
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groundwater monitoring and remediation are presented in an annual report, the most recent of
which is DOE/RL-1008-1.

For purposes of groundwater monitoring, the LLBGs are grouped into four LLWMAs:
(LLWMA-1, LLWMA-2, LLWMA-3, and LLWMA-4), as described further in Section 3.5.
Groundwater monitoring is performed at or near the LLWMAs for past-practice purposes or
CERCLA. LLWMA-1 and LLWMA-2, in the 200 East Area, fall within the

200-BP-5 Groundwater OU. LLWMA-3 and LLWMA-4, in the 200 West Area, fall within
the 200-ZP-1 Groundwater OU (a small part of LLWMA-4 is technically within the
200-UP-1 Groundwater OU).

PNNL-14859, Interim Status Groundwater Monitoring Plan for Low-Level Waste Management
Areas 1 to 4, RCRA Facilities, Hanford, Washington, describes the monitoring required under
the RCRA as implemented by the State of Washington dangerous waste regulations

(WAC 173-303). The plan is revised by DOE periodically to reflect the current groundwater
monitoring well network. Final status monitoring is expected to replace this plan upon
incorporation of the LLBGs into the Hanford Fac ty RCRA Permit (WA7890008967).

Wells are sampled semiannua - for indicators of groundwater contamination including pH,
specific conductance, total organic carbon, and total organic halides (total organic halogen)
following WAC 173-303-400, “Interim Status Facility Standards,” and 40 CFR 265.92,
“Sampling and Analysis,” by reference. Wells are samj :d semiannually for groundwater
quality parameters including chloride, iron, manganese, sodium, and sulfate, and annually for
phenols. Annual analysis is the minimum for these param: :rs following WAC 173-303-400 and
40 CFR 265.92 by reference. ne monitoring frequency for alkalinity, lead, mercury, : d
polychlorinated biphenyls has zen reduced. Dissolved oxygen has been added as a field
measurement to provide an indication of oxidation state in the aquifer.

The groundwater beneath LLWMA-1 is impacted by regic il contamination. 1e most
significant chemical contamir its identified are nitrate and ¢ 1ide from the vicinity of the

BY Ciribs to the east (and may include some conta nation from the B-BX-BY ank Farms and
other nearby cribs). Relatively few regional chemical-contaminant plumes affect the
groundwater beneath LLWMA-2. Nitrate contamination is found at levels below the drinking
water standard in several locations and at levels above the drinking-water standard in several
upgradient wells. The groundwater beneath much of LLWMA-3 is impacted by contamination
from upgradient sources. This contamination includes carbon tetrachloride, chloroform,
trichloroethene, and nitrate. LLWMA-4 is affected by regional VOC contamination, and the
northern part is within e capture zone of the 200-ZP-1 Groundwater OU interim action
pump-and-treat remediation system. Carbon tetrachloride is the major contaminant in the plume,
but chloroform, trichloroethene, and tetrachloroethene also are present, along with nitr:
contamination.

Detection monitoring at the LLWMAs is hindered by gaps in the well network. Many of the
wells previously monitored as part of the RCRA monitoring systems at LLWMA-2, LLWMA-3,
and LLWMA-4 have gone dry because of regional declines in water levels. These declines are
related to elimination of liquid waste discharges to the soil column through ponds, ditches, and
cribs, and associated reductions in artificial recharge mounds. At LLWMA-2, the water table

3-38




DOE/RL-2004-60 REV 0

has declined below the top of the basalt, so replacement wells are not practical. The schedule for
installation of new monitoring wells across the site is under the purview of Tri-Party Agreement
Milestone M-024. This milestone is reassessed annually.

DOE-RL-2000-72, Performance Assessment Monitoring Plan for the Hanford Site Low-Level
Burial Grounds, describes groundwater and air monitoring that is performed to support
requirements of DOE O 435.1, Radioactive Waste Management. As part of this plan,
groundwater and air are routinely sampled for radiogenic components. Subsidence
monitoring information also is assessed. Relevant data from the Hanford Site groundwater
monitoring annual report (e.g., DOE/RL-2008-01), the Hanford Site environmental report
(e.g., PNNL-15892, Hanford Site Environmental Report for Calendar Year 2005), the Hanford
Site environmental surveillance data report (e.g., PNNL-15892, Appendix 1), and the facility
operating recor are evaluated and reported on an annual basis to RL. This annual report
identifies whether any changes in facility operations, waste receipts, waste form behavior,
monitoring data, research and development data, or land-use decisions have affected

the assumptions and conclusions in the performance assessments for the LLBGs

(i.e., WHC-EP-0645 and WHC-SD-WM-TI-730, Performance Assessment for the Disposal of
Low-Level Waste in the 200 East Area Burial Grounds). DOE-RL-2000-72 was generated to
provide a conservative evaluation of potential radiological impacts to the environment for
purposes of safely managing radioactive waste.

3.4.1 Ecological Evaluation Report and Terrestrial
Ecological Risk Assessment

DOE/RL-2001-54, Central Plateau Ecological Evaluation, was prepared to support ecological
evaluations under the RI/FS process for Central Plateau waste sites. DOE/RL-2001-54
completes a screening-level ecological risk assessment (SLERA) for the Central Plateau in
accordance with the eight-step EPA ecological risk-assessment process presented in
EPA 540/R-97/006, Ecological Risk Assessment Guidance for Superfund: Process for Designing
and Conducting Ecological Risk Assessments (Interim Final). The first two steps of the process
(the screening-level assessment), are shown in Figure 3-1.
|

1ue€ Central Plateau Ecological Risk Assessment complements several others being performed
on the Hanford Site to ensure thaf n health and ecological risks are properly evaluated in
support of remedial action decision making. Although originally focused on CERCLA waste
sites, the scope of the Central Plateau Ecological Risk Assessment expanded to include the
contiguous Central Plateau in the four-phased activity described below:

1. Phase I — Central Plateau CERCLA waste sites (FY 2004)

— Ecological risk assessment guidance for Superfund (ERAGS) DQO process for
Phase I CERCLA waste sites

— Sampling and analysis plan development

— Radiological and Global Positioning System surveys of the Phase I waste sites

— Soil and biota sample collection and analysis

— Assessment of West Lake characterization data and additional data quality
requirements
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Wildlife species most commonly associated with uptake of radioactive contamination in the

200 Areas historically have been house mice and deer mice, but other animals such as birds
(including waterfowl), coyotes, cottontail rabbits, mule deer, and elk have been sampled
(WHC-MR-0418; PNNL-15892, Appendix 2, Hanford Site Near-Facility Environmental
Monitoring Data Report for Calendar Year 2005). Deer, elk, and rabbits are monitored routinely
outside the fence in the vicinity of the 200 East and 200 West Areas as part of the Surface
Environmental Survei ince program identified in DOE L-91-50, Environmental Monitoring
Plan United States Department of Energy Richland Operations Olffice.

Plant species potentially may be exposed to contaminated soils and/or groundwater present in the
vadose-zone soil. Plants live in direct contact with the soil and can take up contaminants through
physical and biological processes. Exposure is a function of the plant species, root depth,
physical nature of the contamination, and the contaminant concentrations and distributions in the
soil. Plants generally are tolerant of ionizing radiation (IAEA 332, Effects of lonizing Radiation
on Plants and Animals at Levels Implied by Current Radiation Protection Standards), but
potentially present a contaminant pathway to wildlife through the consumption of contaminated
seeds, leaves, roots, or stalks. Radionuclide uptake by plants within the 200 Areas was
demonstrated in WHC-MR-0418. The vegetative species most commonly associated with the
contamination was the Russian thistle. Because of the potential for radionuclide uptake by
deep-rooted vegetation, herbicides are routinely applied to areas in the landfills that have past
radionuclide uptake occurrences.

In a 2001 sampling described in PNNL-13910, Hanford Site Environmental Report for Calendar
Year 2001, 57 soil samples ar 49 vegetation samples were collected in the 200/600 Areas. Soil
samples consisted of a composite of five plugs of soil, each 2.5 cm (1 in.) deep, and 10 cm (4 1n.)
in diameter, from each sampling location. Two sites in the 200-SW-1 and 200-SW-2 OUs were
sampled for soil contamination in 2000 and 2001. Perennial vegetation samples consisted of the
current year’s growth of leaves, stems, and new branches collected from sagebrush and
rabbitbrush. Vegetation from two locations in the 200-SW-1 and 200-SW-2 OUs were sampled
in 2000 and 2001. Surveillance of perennial vegetation in 1998 generally con!  ed
observations of past sampling. Radionuclide analysis indicated that Sr-90, Cs-134, Cs-137, and
uranium were detectable in soil; Sr-90 and uranium were detectable in vegetation. Fission
products were most common in the 200 Areas. Thirty-one sitewide investigative vegetation
samples were analyzed for radionuclides in 2001. C the samples analyzed, 27 showed
measurable levels of activity. Eight tumbleweed fragments showed elevated field readings, with
five of the eight samples originating from the 218-E-12B Burial Ground (part of the

200-SW-2 OU) in the 200 East Area (PNNL-13910).

Investigative wildlife san ling was used to monitor and track the effectiveness of measures
designed to deter animal intrusion. Wildlife related materials, including nests, carcasses, and
feces, were collected as part of the integrated pest management program or when encountered
during a radiological survey. Samples were analyzed for radionuclides and/or other hazardous
substances, with disposal contingent on the level of contan 1ation present. In 2001, five wildlife
samples were submitted for analysis. The maximum radionuclide activities in 2001 were in
mouse feces collected near the 241-TX-155 Diversion Box (part of the 200-I1S-1 OU) in the

200 East Area. Contaminants included Sr-89/90, Cs-137, Eu- 34, Pu-238, and Pu-239/240
(PNNL-13910). The number of animals found to be contaminated with radioactivity, their
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Fire lanes are clear and unobstructed; fire-fighting vehicles have free and easy access to
the burial ground/trench.

Roads into trenches, trench sidewalls and bottoms, spoil piles and aving (asphalt,
concrete or gravel) are intact and in good repair.

Backfilled storage/disposal trenches/areas are free of depressions, cave-ins, subsidence,
cracks, signs of animal intrusion, or erosion.

Marker barricades (chain barricades, chain link fences, marker posts, etc.) around burial
grounds are intact and in good condition.

Landfill postings are intact, unobscured, legible, and in good condition.
All valves between caisson and brea er filters are open.

Wind-blown vegetation has been removed.

Interim soil cover has not been eroded by wind or water.

Subsidence areas or sink holes in interim soil cover are not observed.

Fire break defensible space (within 9.2 m [30 ft] of waste containers) is clear of all
ground fur :, dead-rooted veget: on, and combustible materi:

Fire break defensible space (within 9.2 m 30 ft] of waste conta ers) is clear of live
vegetation.

Aisle spacing of 91 cm (36-in.) w: : nominal (81.3 [32 in.] wide minimum) is
maintained between rows of containers.

RCRA TREATMENT, STORAGE, Al
DISPOSAL UNIT GROUNDWATER
MONI ORING

This section describes groundwater monitoring at the RCRA TSD units in the 200-SW-1 and
200-SW-2 OUs. The purpose of this section is to present current groundwater monitor g
information that can be referenced or included in FS/closure/postc sure plans developed for
each of the TSD units. Subsections for ear TSD or waste management area provide a rief
history of RCRA monitoring, a description of the monitoring network and well design, and
recent results of monitoring. Section 2.1 provides aquifer identification for each site.
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3.5.4.1 History

The monitoring wells have been sampled since 1988 for contaminant indicator parameters,
groundwater quality parameters, drinking water parameters, and site-specific parameters as
required by WAC 173-303-400(3), which incorporates by reference 40 CFR 265, Subpart F.

3.5.4.2 Well Location and Design

The original RCRA monitoring plan for LLWMA-3 (WHC-SD-EN-AP-015) included 2 shallow
upgradient wells, 11 shallow downgradient wells, and 2 deep monitoring wells (one upgradient
and one downgradient). The shallow wells were designed to monitor the top portion of e
unconfined aquifer and were completed with 6.1 m (20-ft) screens that extended ~4.6 m (15 ft)
below and 1.5 m (5 ft) above the water table. The deep wells were installed with 6 m (20-ft)
screened intervals at the bottom of the unconfined aquifer. Well casings and screens are stainless
steel, and annular spaces are sealed with bentonite. The monitoring-well network subsequently
was expanded to include 20 wells, but 16 of the shallow wells went dry as a result of declining
water-table levels from reduced artificial recharge associated with elimination of liquid waste
discharges to the soil column.

DOE installed three downgradient wells in 2006. These newer wells are completed with 10.8 m
(35-ft) screens to extend their useful lives as the water table declines. Additional wells will be
addressed through the Tri-Party Agreement Milestone M-024 priority list. The groundwater
monitoring well network at the LLWMA-3 landfills is shown in Figure 3-5.

3.5.4.3 Results of Groundwater Monitoring

Currently there are no monitoring wells on the upgradient (west) side of LLWMA-3. or this
reason, statistical upgradient/downgradient comparisons have been suspended until new
upgradient wells are installed and background statistics are ree  blished (DOE/RL-2008-01).

3,55 218-W-4B and 218-W-4C Burial roun
(LLWMA-4) Groundwater Monitoring

The 218-W-4B and 218-W-4C Burial Grounds, located in the south central part of the 200 West
Area, comprise LLWMA-4.

3.5.5.1 History
The monitoring wells have been sampled since 1988 for contaminant-indicator parameters,

groundwater quality parameters, drinking water parameters, and site-specific parameters as
require by WAC 173-303-400(3), which incorporates by reference 40 CFR 265, Subpart F.
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3.5.6.2 Well Location and Design

The revised monitoring plan for the NRDWL (PNNL-12227) included two shallow - gradient
wells, five shallow downgradient wells, and two deeper monitoring wells (one upgradient and
one downgradient) that are screened at the base of the uppermost unconfined aquifer. The
shallow wells were designed to monitor the top portion of e unconfined aquifer and were
completed with 6 to 12 m (20- to 40-ft) screened intervals. The deeper wells were installed with
3 m (10-ft) screened intervals. Well casings and screens are stair :ss steel, and annular spaces
are sealed with bentonite. The groundwater monitoring well network at the NRDWL is shown in
Figure 3-7.

3.5.6.3 Results of Groundwater M« itoring

The values for RCRA indicator parameters at the NRDWL did not exceed their
upgradient/downgradient comparison values in FY 2006 for three of the indicator parameters:
pH, total organic carbon, and total organic halides. However, specific conductance exceeded its
comparison value in four downgradient wells, a continuation of previous exceedances
(DOE/RL-2008-01). The increased specific conductance most likely is caused by increases in
the concentrations of nonhazardous constituents (bicarbonate, calcium, manganese, and sulfate)
from the adjacent SWL (Figure 3-7) to the south.

WHC-EP-0021, Interim Hydrogeologic Characterization Report and Groundwater Monitoring
System for the Nonradioactive Dangerous Waste Landfill, Hanford Site, Washington, was 1ssued
in October 1987 to document groundwater monitoring network upgrades at the NRDWL and to
provide groundwater sampling results. Nine wells were installed in 1986 to provide a
detection-level groundwater monitoring system that met the requirements for interim status
groundwater monitoring under 40 CFR 265, Subpart F. Results from water samples collecte
from shallow and deep groundwater monitoring wells were analyzed against primary drinking
water standards and no constituents were found to exceed the standards.

Ir. _ >cember 1993 and September 1997, soil-vapor samples were collected in the vadose zone
at the NRDWL. The 1993 surveys (WHC-SD-EN-TI-199, Nonradioactive Dangerous Waste
Landfill Soil Gas Survey: Final Data Report) sampled soil-vapor from a maximum depth

of 4.5 m. Several VOCs were identified in samples collected from the vadose-zone

soil-vapor network including acetone; trichloroethylene; PCE; chloroform; carbon
tetrachloride; 1,1,1-trichloroethane (TCA); 1,1,2-trichloroethane; and cis-1,2-dichloroethylene.
The 1997 surveys (BHI-01115) sampled soil-vapor from a maximum depth of 29.7 m. The
1997 soil-vapor sample detected the same VOCs found in the 1993 survey with the addition of
1,1-dichloroethane. Of all the VOCs detected, TCA was the most widespread and was detected
in all but one of the deep vadose-zone probes at concentrations less than 1 ppmv.
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In August 1999, PNNL-12227 was issued describing, among other  ings, groundwater
monitoring results since 1987. This report indicates that concentrations of RCRA indicator
parameters (specific conductance, pH, total organic carbon, and total organic halogens) have not
significantly increased over background. Some chlorinated VOCs were detected in NRDWL
groundwater monitoring wells, but below their maximum contaminant levels. For example,
PCE, TCA, carbon tetrachloride, and chloroform were all detected in downgradient wells, but in
concentrations below the primary drinking water standards. The groundwater beneath the
NRDWL contains tritium, [-129, and nitrate due to regional plumes emanating from the

200 Areas.

Since 1999, groundwater monitoring at the NRDWL continues to focus on RCRA interim status
indicator parameters. Furthermore, VOCs are monitored because they may represent
groundwater contamination originating from the NRDWL. The groundwater quality parameters
(chloride, iron, manganese, phenols, sodium, and sulfate) are re 1ired analytes, but they are
either not detected or are reported in concentrations below their re  :ctive drinking water
standards. Although VOCs continue to be detected in groundwate eneath the NRDWL, several
of the constituents are below their practical quantitation limit and all are below applicable
primary drinking water standards. Concentrations of VOCs have been and continue to decline
over time.

3.6 POTENTIAL II PACTS TO HUI AN
HEAL1T ~AND THE ENVIRONMENT

This section presents and discusses the conceptual exposure model developed to identify
potential impacts to human health and the environment from landfills in the 200-SW-1 and
200-SW-2 OUs. Existing information pertaining to contaminant sources, release mecl 1isms,
transport media, exposure routes, and receptors is discussed to develop a preliminary conceptual
understanding of potential risks and exposure pathways. This information will be used to
support further evaluation of potential ht health and env nmental risk, based on the RI
results, as part of the RI/FS documents for the 200-SW-2 OU. Landfills in the 200-SW-1 OU
will be closed independently of the RI/FS process.

3.6.1 Contaminant Sources and Release Mechanisms

As mentioned in Section 2.2 the primary sources of contaminants at the 200-SW-1 and
200-SW-2 OU landfills were the major facilities (e.g., T Plant, 222-S Laboratory, tank farms,

U Plant, REDOX, PUREX, B Plant, Hot Semiworks Plant) and support operatic s in tl

200 East and 200 West Areas. Many of the pieces of equipment from these facilities have a high
dose rate associated with them (e.g., HW-63703, Disposition of Contaminated Processing
Equipment at Hanford Atomic Products Information 1958—1959). The packaged waste from
operations also contains significant radionuclide activity from the cesium and strontium
components of the waste (ARH-2762). Releases of contaminants from the 200-SW-1 and/or
200-SW-2 OU sites can occur through fire, infiltration (movement of water through the soil),
resuspension of contaminated soil (erosion or mechanical disturbances), volatilization
(movement of organic chemicals through the soil and into the air), biotic uptake (plant uptake or
animal ingestion), leaching, and radiation (gamma). The dominant mechanism of vertical
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3.6.3 Conceptual Site Models

CSMs for the 200-SW-1 and 200-SW-2 OU landfills have evolved over the past few decades.
CSMs initially were developed for the 200-SW-1 and 200-SW-2 OUs in DOE  L-96-81; these
CSMs represented generalized models at the OU scale. CSMs for post-1988 waste buried in the
TSD unit landfills subsequently were developed for a subset of the 200-SW-2 OU landfills

(i.e., the LLBGs) and published in DOE/RL-2000-72. These CSMs were developed specifically
to guide future monitoring for potentially mobile s lionuclide contamination that possibly could
be detected if it reached the groundwater and should in that case, be monitored via groundwater
wells located near the landfills. DOE/RL-2000-72 describes a hypothetical, “operational
conceptual model” and “post-closure conceptual model”; the operational mod: assumed an open
(non-backfilled) trench, while the postclosure model assumed that trenches are backfilled and an
engineered water-infiltration-limiting barrier is emplaced over the trench.

More recently, using landfill-specific operational information that was gathered during the
historical-records research and from the hase I-A investigations for the 200-SW-2 OU sites,
updated CSMs have been developed for this RI/FS work plan. Unlike DOE/RL-2000-72, the
CSMs presented in Appendix E of this RI/FS work plan attempt to depict the current operational
conditions. Furthermore, the CSMs presented in Appendix E of this RI/FS work plan were
developed to support remedial decision-making processes rather than waste management
requirements of DOE O 435.1. Historical documentation indicates waste in trenches was
backfilled (i.e., overlaid with the nearby trench spoil material) on a daily or weekly basis. As
such, these CSMs acknowledge that the buried waste 1s backfilled and no longer left exposed,
unlike the CSMs presented in DOE/RL-2000-72. Also inherent to the preliminary CSMs
included in this RI/FS work plan 1s acknowledgment that trench backfill material (in
combination with the buried waste) most likely experiences higher precipitation-infiltration rates
than undisturbed soils located adjacent to the landfills (PNL-10285, Estimated Recharge Rates at
the Hanford Site). 1t also 1s recognized at, following precipitation events, topographic low
areas could receive moisture 1 10ff from adjacent :as of higher elevation. Although not easily
depicted by the current CSMs included in this RI/FS work plan, it also is recognized that waste
settling may be on-going. Settling 1y cause localized topographic lows, which are commonly
referred to as “sink holes™ i pection documentation. Such topographic lows, in turn, may
accentuate precipitation inf ion. At this time, contaminant fate and transport associated with
topographic lows have not been characterized. While VOC contaminant migration beneath the
landfill trenches has been characterized at LLWMA-4 at 13.7 m (45 )t below the surface, at
shallower depths the actual nature and extent is not yet well understood due to the limited
vadose-zone sampling in these areas (SGW-37027).

Recharge rates are affected by weather/climate, so type, vegetation, and topography. Recharge
rates at the Hanford Site have been estimated through measurements (i.e., drainage, moisture
content, tracers) and computer modeling. The measured long-term annual recharge rates vary for
2.6 mm/yr (0.1 in/yr) for several soil/vegetation combinations to 127.1 mm/yr (5 in/yr) for a
basalt outcrop with no vegetation. For computer model simulations, recharge rates vary from
essentially zero (0.05 mm/yr) for sandy loam soil with bunchgrass to 85.2 mm/yr (3.4 in/yr) for
the same soil without vegetation. Based on precipitation data collected at the Hanford
Meteorological Station since 1947, the average annual precipitation is 172.7 mm/yr (6.8 in/yr).
More detailed discussions of recharge at the Hanford Site may be found in PNL-10285.
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Site features, events, and processes was generate throu; a series of meetings held with
representatives of the DQO team and other technical experts.

The second phase included an evaluation of all primary Hanford Site features, events, and
processes previously identified as potentially relevant to Hanford Site cleanup (WMP-22922,
Prototype Hanford Features, Events, and Processes [HFEP] Graphical User Interface). This
evaluation included a subjective analysis and prioritization (based on a consensus of professional
judgments) of those components of the CSMs (Ha ord Site features, events, and rocesses)
considered potentially dominant versus subordinate with respect to their impacts on remediation
decision errors.

Using the process-relationship diagram :vele ed for the 200-SW-2 OU and other supporting
documentation on CSM components, a methodical screening was conducted of the primary and
the lower Hanford Site features, events, and processes. During this screening, some additional
primary Hanford Site features, events, and processes were identified and incorporated into the
primary list.  his resulted in a total of 240 primary Ha1 >rd Site features, events, and processes.
Of these, 81 were identified as potentially dominant to RI and cleanup of the 200-SW-2 OU,

78 were identified as subordinate, and 81 were identified as not being aj licable.

Further analysis of the lower tiered Hanford Site features, events, and processes associated with
the primary Hanford Site features, events, and processes considered potentially applicable to the
200-SW-2 OU yielded a total of 90 individual (primary and/or lower tiered) Hanford Site
features, events, and processes considered potentially dominant. Likewise, analysis of the lower
tiered Hanford Site features, events, and processes yielded 87 potentially subordinate Hanford
Site features, events, and processes.

Further detail regarding this Hanford Site features, events, and rocesses analysis can be found in
SGW-34462, Application of the Hanford Site Feature, Event, and Process Methodology to
Support Development of Conceptual Site Models for the 200-SW-2 Operable Unit Landfills.
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Sample locations for landfills are based on the preliminary conceptual models of contaminant
distribution presented in the DQO summary report (SGW-33253) and are presented in the SAP
(Appendix A).

Because the 200-SW-2 OU landfills will be characterized using a phased approach, numbers of
survey and sampling points will be determined based on information gathered during the
previous phase. Each set of survey locations and associated data will be used to refine the CSMs
and support remedial decision making in the feasibility study. The number and location of
survey points currently defined for collection of data during Phase I-B characterization are
presented in the SAP (Appendix A).

42  CHARACTERIZATION APPROACH

This section provides an overview of the phased characterization approach planned to meet the
data needs for the 200-SW-2 OU landfills, as determined during the Phase I-B DQO process.
The overall strategy for site characterization is to use an approach that progresses from less
intrusive to more intrusive techniques to develop an adequate definition of site conditions to
support a decision. The first step for all sites was to reassess the detailed, site-specific historical
information and data gathered during Phase I-A characterization activities. The documentation
in some cases will provide sufficient information to support the design of a site survey plan.
Field instruments and nondestructive analysis equipment can provide an overview of site
conditions, such as the types and levels of contamination present and location and configuration
of wastes. Results from these studies will be used to provide a basis for the next steps in the
characterization (e.g., determination of locations requiring special attention, whether additional
field screening or surveys are required, and/or whether samples should be collected). Additional
characterization needs will be defined on a site-specific basis. Table 4-1 provides a summary of
characterization activities that have been performed since the beginning of the RI process, as
well as those activities proposed under Phase I-B.

Phase I-B characterization activities within selected landfills will include passive soil-vapor
samples, radiological surveys, geophysical investigations, and visual inspection (caissons and
unused portions of landfills). For the vadose-zone soils, borehole geophysical logging using
gross/spectral gamma, passive neutron, and active neutron (moisture) detectors, and other tools
deployable by direct-push technolc “es will be performed. | ll-diameter well casings will be
driven to a target depth of 30 m (100 ft), or until refusal using direct-push technology

(e.g., Geoprobe,”® hydraulic hammer, or equivalent equipment). Well casings will be logged to
determine regions of high moisture that also are likely areas for accumulation of mobile COPCs.
The entire length of the well casing that is in the vadose zone will be logged with gross/spectral
gamma detectors and passive neutron detectors to determine the presence of radioactive COPCs.
Dual wall casing or other appropriate methods will be deployed into high moisture zones to
collect samples for analysis during Phase II characterization, as determined by the Phase II DQO
process. Other tools deployable by direct-push technologies and capable of in situ VOC
sampling/analysis also are being considered.

30Geoprobe is a registered trademark of Kejr, Inc., Salina, Kansas.
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The sampling strategy is designed to provide focused evaluations on potentially contaminated
locations and media inside the landfills and in adjacent subsurface soils where migration may
have occurred. Sampling and survey locations will be focused on various areas, based on the
historical records research, as well as on the results of the Phase I-A nonintrusive
characterization work.

Before intrusive activities are implemented, surface geophysical and radiation surveys will be
conducted at all sampling locations. The surface geophysical surveys will be conducted using
total magnetic field, GPR, and/or EMI and will aid in verifying buried utilities and subsurface
anomalies. Furthermore, necessary excavation permits will be obtained in support of intrusive
activities that will be conducted in previously disturbed areas within the landfills. Surface
radiation surveys will identify areas of surface contamination that might impact the intrusive
activities and health and safety requirements.

Further characterization of 200-SW-2 OU landfills is expected to be conducted in three phases.
Phase I-B activities will be a combination of intrusive (direct-pushes with logging; no soil
sampling during Phase [-B) and nonintrusive activities. This phase consists of biased sampling
that targets specific locations within and around the landfills. Evaluation of the Phase [-B survey
data will be used to enhance knowledge of contaminant conditions inside the landfills and in
adjacent soils at the direct-push locations. The specific landfills and sampling locations selected
for investigation as part of Phase I-B are identified in the SAP.

Based on knowledge gained from the Phase [-B investigation, the Phase II and III investigations
will be initiated in outyears to support refinement of the CSMs and baseline risk assessment.
Phases II and III likely will involve more intrusive investigations and require a larger data set for
decision making. The Phase II and III evaluations are expected to entail more extensive
sampling and laboratory analyses. Phase II and III data will support development of decision
documents and completion of the RI/FS process. Selection of locations for Phase II and III
sampling will be made after review of Phase I-B results. The Phase I-B characterization
primarily is based on a focused sampling design. Phase II and III characterization, involving
focused, statistical, and/or other sampling designs, will be conducted under a separate DQO and
revisions to this RI/FS work plan and SAP. The info——-tionobt =~ «dfrr " :Ph :I[-BRIFS
work plan will be used to focus the locations of the characterization. However, the fundamental
needs for characterization of the 200-SW ~ OU landfills were previously discussed in the

Phase II DQO process that was initiated in 2006. These objectives may be further refined in the
follow-up Phase II DQO.

Some of the 200-SW-2 OU landfills, including the 218-W-3AE, 218-E-10, and the

218-E-12B Burial Grounds, are well documented TSD sites and GPR and/or passive soil-vapor
samples are not expected to result in new information that can support future-phase intrusive
characterization. Therefore, these nonintrusive characterization techniques are not planned for
these landfills during Phase I-B field activities. However, the lack of GPR and/or passive
soil-vapor samples does not preclude or limit these landfills from additional intrusive
characterization during Phase II and III activities.

Other landfills, including the 218-E-4, 218-W-4A, and 218-E-9 have geophysical investigations
planned for Phase I-B. After a review of the resulting geophysical data has been performed, the
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directly within the trenches. Appendix A contains figures that depict the sampling
locations, as well as the zone of influence, which is approximately a 9.2 m (30-ft)
diameter around each sampler.

Ctana A nacciva enil vanar sampling will be performed in the 218-W-3 Burial Ground.
In contrast to the Stage 3 locations, Stage 4 sampling will be focused in those areas that
did not show a metallic signature based on geophysical surveys. The purpose of this
sampling is to attempt to locate organic vapors associated with “soft” waste forms, such
as PPE, rags, etc., that may have been used to sorb organic liquids. The 218-W-3 Burial
Ground was chosen based on a review of process history that indicated that this landfill
was used for disposal of waste from the RECUPLEX process. This uranium and
plutonium extraction process is known to have used large quantities of carbon
tetrachloride. Appendix A contains figures that depict the sampling locations, as well as
the zone of influence, which is approximately a 9.2 m (30-ft) diameter around each
sampler.

Nirant_nuch tarhna]ggies will be deployed near the center of each of the 25 landfills
(direct-pushes are not proposed for the unused 218-W-6 Burial Ground). Pushes will be
placed in areas between trenches, so that the buried waste is not penetrated. In addition
to the center pushes, additional pushes will be performed in those landfills (218-E-12B,
218-W-3A, 218-W-4B, and 218-W-4C) that have experienced historical events, such as
rapid snowmelt or possible infiltration of water, that could have provided a mechanism to
cause contaminant migration. The direct-pushes will employ gross/spectral gamma,
active neutron (moisture), and passive neutron logging. Direct-pushes also will be used
to assess the stratigraphy under the landfills and to direct future-phase soil samples.
Appendix A contains figures that depict the direct-push locations.

Irt~neive inspection of the interiors of c~i<<gns that are believed to be unused/empty
will be conducted at the 218-W-4A and 21%-W-4B Burial Grounds. Evaluations will
include both visual inspections and radiological survey activities. Inspections will be
used to determine if waste is present in the caissons. Caisson interior evaluations will
include remote camera surveys and radiological monitoring.

Borehole logging, including gross/spectral gamma, active neutron (moisture), and
passive neutron logging, will be performed in a number of accessible boreholes and
groundwater wells near the landfills, based on review of the most recent logging data and
its applicability to Phase I-B site investigation activities. Site well status records indicate
that wells may be accessible and are appropriately configured for geophysical logging.
These wells are listed in the SAP (Appendix A). These wells represent data collection
points in the vicinity of the landfills. Logging of these wells will provide additional
current site-specific information on contaminant distribution, both laterally and vertically,
for comparison to previous surveys and provide information regarding site stratigraphy.
Sodium iodide or other slim-hole gross/spectral logging also will be conducted in the
direct-push boreholes placed in the centers of each landfill, as discussed above.

Visual inspection of unused portions and annexes of landfills will be performed during
site walkdowns, coupled with review of aerial photographs and other historical
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documentation and geophysical surveys to support procedural closure. After field
surveys are completed, and if determined to be free of buried waste, these areas of unused
landfills may be administratively reclassified to “Rejected” in e WIDS database, : |
permit changes will be initiated. The steps required to reclassify these areas are
described in Chapter 5.0 of this RI/FS work plan.

4.3 INVEST SATION TECHNIQUES

The following sections detail the proposed sampling and survey techniques to be used during
Phase [-B characterization activities.

4.3.1 Surface Geophysical Surveys

Several nonintrusive geophysical techniques are available and will be used as needed to gather
information on buried waste. The geophysical surveys will be conducted in accordance with
equipment manufacturers’ recommendations and procedures using properly trained and qualified
subcontractor personnel. Additional discussion on surface geoj ysical techniques is provided in
EPA/625/R-92/007, Use of Airborne, Surface, and Borehole Geophysical Techniques at
Contaminated Sites: A Reference Guide. Specific characterization locations and activities that
will be used in Phase [-B are identified in the SAP (Appendix A).

4.3.1.1 Magnetometry

Magnetometers permit rapid, noncontact surveys to locate buried ferromagnetic objects or
features. This technique is applicable for use with buried ferromagnetic waste forms or
packages. Portable (one person) field units can be used virtually anywhere that a person can
walk, although they can be sensitive to local interferences such as fences and overhead wires.
Field portable magnetometers may be single or dual sensor. [ il sensor 't ters are
called gradiometers, and they measure gradient of the magnetic field; single sensor
magnetometers measure total field. Magnetic surveys typically are run with two separate
magnetometers. One magnetometer 1s used as the base station to record the earth’s primary
field. The other magnetometer is used as the rover to measure the spatial variation « the earth’s
field. The rover magnetometer is moved along a predetermined linear grid laid out at the site.

4.3.1.2 Ground-Penetrating Ra r and Electromagnetic aduction

Surface geophysical surveys using GPR and EMI techniques will be used to verify the locations
of metallic (ferrous and nonferrous) or dense objects disposed of in the landfills. GPR uses a
transducer to transmit frequency modulated electromagnetic energy into the ground. Interfaces
in the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and, to some
extent, electrical conductivity, reflect the transmitted energy. The GPR system measures the
travel time between transmitted pulses and the arrival of reflected energy. The reflected energy
provides the means for mapping subsurface features of interest. The display and interpretation of
GPR data are similar to those used for seismic reflection data. When numerous adjacent profiles
are collected, often in two orthogonal directions, a plan view map showing the location and

depth of underground features can be generated.
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The following items summarize the risk framework descr tion from the ri-Parties’ response to
the HAB.

The Core Zone (200 Areas including B Pond [main pond] and S Ponds) will have an
industrial scenario for the foreseeable future.

The Core Zone will be reme ated and closed, allowing for “other uses” consistent with
an industrial scenario (environmental industries) that will maintain an active human
presence in this area, which in turn will enhance the ability to maintain the institutional
knowledge of waste left in place for future generations. Exposure scenarios used for this
zone should include a reasonable maximum exposure to a worker/day user.

The DOE will follow the required regulatory processes for groundwater remediation
(including public participation) to establish the points of comj ance and RAOs. Itis
anticipated that groundwater contamination under the Core Zone will preclude beneficial
use for the foreseeable future, which is at least the period of waste management and
active institutional controls (150 years). It is assumed that the tritium and I-129 plumes
beyond the Core Zone boundary will exceed the drinking water standards for the next
150 to 300 years (less for the tritium plume).

No drilling for water use or otherwise will be allowed in the Core Zone. An intruder
scenario will be calculated for assessing the risk to human health and the environment.

Waste sites outside the Core Zone but within the Central Plateau (200 North Area, Gal
Mountain Pond, BC Controlled Area) will be remediated and closed based on an
evaluation of multiple land use scenarios to optimize institutional control cost and long
term stewardship.

An 1 lustrial land use scenario will set cleanup levels on the Central Plateau. Other
scenarios (e.g., resident: , recreational) may e used for comparison purposes to support
decision making, especially for e following:

— The post-institutional controls period (>150 years)
— Sites near the Core Zone perimeter, to analyze opportunities to “shrink the site”
— Early (precedent setting) closure/remediation decisions.

This framework does not consider the tank-waste-retrieval decision.

More recent publications, including Record of Decision, 221-U Facility (Canyon Disposition
Initiative), Hanford Site, Washington (Ecology, 2005), state tt ind-use controls (1.e., active
institutional controls) will be maintained indefinitely, until su ~ me that the concentration of
hazardous substances in the soil and groundwater are at such levels to allow for unrestricted use
and exposure. The 221-U Record of Decision also states  at groundwater underlying the

200 Areas may be considered a potential future drinking-water source and is, in any case,
hydraulically connected to groundwater that currently 1s used for drinking water and irrigation
purposes.
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5.8.2 Remedial Alternatives, Performance Standards,
and Selection Criteria

During the detailed an:  ssis, each alternative will be evaluated against the fo »wing CERCLA
criteria (40 CFR 300.430, “Remedial Investigation/Feasibility Study and Selection of Remedy”):

e Overall protection of human health and the environment

e Compliance with ARARs

e Long-term effectiveness and permanence

e Reduction of toxicity, mobility, or volume throuy treatment
o Short-term effectiveness

o Implementability

o Cost.

wo additional modifying criteria, state acceptance and community acceptance, will be
addressed following issuance of the FS and proposed plan but before the ROD is 1ssued.

The NEPA values also will be evaluated as part of DOE’s responsibility under this authority.
These NEPA values include impacts to natural, cultural, and historical resources; socioeconomic
aspects; and irreversible and irretrievable commitments of resources. NEPA values are
discussed in further detail in Section 5.8.2.1.

The RCRA « )sure performance standards (WAC 173-303-61¢ 2]) will be used to evaluate the
ability of alternatives to comply with RCRA closure requirements. These standards require the
closure of TSD units in a manner that achieves the following:

e Minimizes the need for further maintenance

o Controls, minimizes, « eliminates, to the extent necessary to protect human heal and
the environment, postclosure escape of dangerous waste, dangerous waste constituents,
leachate, contaminate run-off, or dangerous waste decomposition products to the
ground, surface water, groundwater, or the atmosphere

o Returns the land to the appearance and use of surrounding land areas to the degree
possible, given the nature of the previous dangerous-waste activity.

In addition, RCRA corrective action performance standards WAC 173-303-64620, “Closure and
Post-Closure,” “Corrective Action,” “Requirements’) will be used to evaluate how well the
alternatives comply with RCRA corrective action requirements. These standards state that
corrective action must achieve the H»llowing:

e Protect human health and the environment for all releases of dangerous waste and
dangerous constituents, inc 1ding releases from all solid waste management units at the
facility

e Occur regardless of the time at which waste was managed at the facility or placed in such
units, and regardless of whether such facilities or units were intended for the management
of solid or dangerous waste

5-40













DOE/RL-2004-60 REV 0

The prescreening also addressed potentially applicable characterization technologies. The
following eight categories of information relevant to the characterization of the 200-SW-2 OU
were addressed:

« Distribution of debris and physical >undaries of burial trenches (intrusive and
nonintrusive)

o Distribution of heavy metals/inorganic compounds (intrusive and nonintrusive)
« Distribution of organic compounds (intrusive and nonintrusive)

o Lateral distribution of radionuclides (intrusive and nonintrusive)

o Vertical distribution of radionuclides (intrusive ¢ ly)

o Identification of transuranic radionuclides (intrusive and nonintrusive)

e Enabling technologies (analytical)

e Enabling technologies (subsurface access).

The characterization technology prescreening considered activities at e 618-10/618-11 Solid
Waste Burial Grounds, other Hanford Site projects, and other DOE sites. Discussions are
provided wi respect to the advantages, disadvantages, mitations, uncertainties, maturity, and
relative cost of potentially viable characterization technologies. Remediation and
characterization technology experts from cific Northwest National Laboratory, Idaho National
Laboratory, and Oak Ridge National Laboratory provided technical review an input to the
technology screening activities.

Table 5-3 provides a composite listing of likely response scen: os for the 200-SW-2 OU, based
on the Implementation Plan, Collaborative Agreement, and the technology prescreening report
(PNNL-16105). Also included are potential site remediation technologies and an indication of
whether treatability studies are recommended to support evaluation of remedial alternatives
during preparation of the FS.

Table 5-3. Likelv Resnonse Scenarios. (2 Pages)

Surface and Subsurface Barriers Arid climate engineered barrier No
Asphalt, concrete, cement-type cap Yes (E)
RCRA cap No
Slurry walls No
Grout curtains No
Dynamic compaction No
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5.9.1.1.3 Remedial Design/Reme« 1l Action

Remedial design/remedial action treatab ty studies generate detailed design, cost, and
performance data to optimize and implement the selected remedy. Remedial design/remedial
action treatability studies are conducted post-ROD. These treatability studies are performed to
(1) select among multiple vendors and processes within a prescribed remedy (prequalification),
(2) implement the most appropriate remedy prescribed in a contingency ROD involving multiple
remedies, and (3) support detailed design specifications and the design of treatment trains.

5.9.1.2 Other ocused Investigations

In addition to technology-based treatabi y studies, other focused investigations may be required
to provide information needed in support of the overall RI/FS process. This information tends to
be site-specific in nature, but has general applicability to all landfills where sim ir conditions
exist. For the most part, these focused investigations involve research and compilation of
information from available databases, other similar projects, and ava ible literature. The rest s
of these focused investigations will provide information to su; ort refinement of CSMs, likely
response scenarios, and remec 1l alternatives evaluated during the RI/FS process. Furthermore,
some focused investigations will provide information important to site characterization activities
conducted during the RI/FS process.

Table 5-5 details the potential focused investigations in support of the 200-SW-2 OU I/FS
process. As site characterization information is obtained through the RI/FS process, the need for
focused investigations may be expanded in response to newly identified information needs, : d
there may be a need for additional technology-based treatability studies.

Table 5-5. Potential Focused Investigations. (7 Pages)

gamma ray detectors,
Am-241 surrogate
measurements, prompt

fission neutron detectors,

pulsed neutron gamma
detectors.

detectors at the Hanford
Site

Activity Description Fo s T Comments Landfills
In situ detection of | Compile effectiveness, Potential technologies Applied Physics and 218-W-1
transuranics implementability, and include xenon gas Measurements, Inc., L 218-W-2
cost information for detection, copper foils, conducting demonstration
in situ methods for helium-3 neutron of prompt fission neutron 218-W-3
detection of transuranics. | detectors, gross/spectral and pulsed neutron gamma  2]8-W-4A
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cleanup actions. The site will be restore as appropriate for future land use. If clean closure is
not attained at a TSD unit, postclosure care requirements will be met. These requirements
will include final status groundwater monitoring, maintenance and monitoring of institutional
controls and/or surface barriers, and ce fication of postclosure at the completion of e
postclosure period.
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e Passive soil-vapor sampling, mult le stages
e Direct-push borehole installation and geophysical logging
e Geophysical logging of existing wells.

Two Tri-Party Agreement milestones specifically assor ited with the 200-SW-1 and
200-SW-2 OUs, M-013-000 and M-013-28, were met in December 2004 and September 2007,
respectively.

The process of conducting site investigations and remediation through the CERCLA RI/FS
process can be very costly and time-consuming. DOE agrees to pursue measures to shorten or
make the RI/FS process more efficient, which in turn can result in more timely and cost-effective
efforts, and allow more of the available funding to be spent on actual site remediation. One way
to reduce the time and cost of site investigations is to consider the use of site remediation
methods that may be applicable to similar types of contaminants, similar types of wastes, and
similar environmental media. Where these similarities exist, it 1ay be possible to narrow site
remediation methods and focus site investigation activities, thereby saving time and money.

This narrowing and focusing of efforts can result in the acceleration of site remediation activities
by targeting the number of site remediation methods considered, focusing data collection efforts,
and streamlining the overall assessment of the sites. urthermore, the otential exists for
minimizing redundant site investigation steps and making more consister site remediation
decisions. The underlying premise is that similar sites may tend to produce similar RI/FS results
and associated recommendations for site remediation/closure. Additional potential benefits
include making the costs more certain and easier to estimate by comparison to other sites that
may use similar site remediation methods.
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A2.2.1 Sampling Process Design

The sampling process design describes the data collection design for the project, including types
and numbers of samples required, sampling loca )ns and frequency, sample matrices, and the
rationale for the design. The sample design focuses on the following:

« Further investigation of areas showing elevated levels of organic vapors detected during
Phase I-A characterization activities

o Investigation using passive so vapor samples of areas showing a strong metallic
signature detected during 1 ase [-A geophysical surveys

o Investigation of remaining landfills using surface geophysical techniques (13 ¢ the
25 landfills were surveyed during Phase I-A activities)

o Radiological and remote visual inspection of caissons at are believed to be
empty/unused to verify the absence of waste

e Visual inspections an geophysical surveys of unused areas of TSD unit landfills to
support administrative closure of these areas

o Direct-pushes into landfi : (between tren: es) to determine stratigraphy, moisture
content, and radiological conditions

» Logging (i.e., moisture, radiological, geophysical) of existing monitoring wells near the
200-SW-2 OU landfills.

This SAP is aimed at collecting data to focus future intrusive characterization, provide a better
understanding of the geology beneath e landfills, refine the preliminary conceptual
contaminant distribution models, and ultimately support the I/FS process. Therefore, the
sampling design for activities conducted under this SAP is mainly a focused (or judgmental)
strategy aimed at targeted locations. The focuse sampling is a result of having existing
historical knowledge of contaminants from site-specific information. These data include
construction information, bur  records, contaminant inventories, information from similar sites,
geophysical )gging within or near sites, passive soil-vapor samj s, and/or surface geophysical
surveys (additional details on sampling are provided in Section A3.1).

Additional sampling is anticipated following the record of decision to collect confirmatory,
design, and verification samples at sites as needed. Post-record of decision sam) ng needs will
be identified through a series of DQO processes as described in Chapter 5.0 of the RIS

work plan.

A2.2.2 Sampling Methods
This SAP provides information on a variety of nonintrusive sampling methods that may be used

during Phase I[-B characterization. Data collection methods include passive soil-vapor samples,
direct-push geophysical logging, surface geophysical surveys, radiological screening, and other
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identified | :ce of equipment. The results from all instrument calibration activities are recorded
in logbooks and/or work packages.

A2.2.8 Inspection/Acceptance Requirements for
Supplies and Consumables

Supplies and consumables procured by RL’s supporting contr tor(s) that are used in support of
sampling and analysis activities are procured in accordance with internal work requirements and
processes that describe RL.’s supporting contractor(s) acquisition system. The procur: ient
process ensures that purchased items and services comply with applicable procurement
specifications, thereby ensuring  at structures, systems, and compc nts, or other items and
services procured/acquired for RL.’s supporting contractor(s), meet the specific :chnical and
quality requirements. Supplies and consumables are appropriately issued to the field and then
checked and accepted before use.

Supplies and consumables procured by the analytical laboratories are procured, 1ecked, and
used in accordance with their QA plans.

A2.2.9 Data Ac iisition Req remer ; for Non rect
Measurements

Nondirect measurements include data obtained from sources such as computer databases,
programes, literature files, and historical databases. Nondirect measurements (e.g., historical
records and reports) were used extensively in identification of data needs and DQOs for this RI.
Nondirect measurements are not planned to be acquired as a portion of e data collection
activity under this SAP. However, any incidental nondirect measurement used as data acquired
during this SAP activity (e.g., weather data from other sources) and used in decision making will
be documented.

A2.2.10 Data Management

Analytical data resulting from the implementation of this QAP;jP will be managed and stored in
accordance with the applicable rogrammatic requ :ments governing data management
procedures, as well as with SGW-35016, /nformation and Data Management Plan for the
200-SW-1 and 200-SW-2 Operable Units. Electronic data access, when appropriate, will be via a
database(s), including HEIS. Where electronic data are not available, hard copies will be
provided in accordance with Section 9.6 of the Tri-Party Agreement.
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electromagnetic field (the secondary field), which transmits back toward the instrument. The
receiver coil on the M31 measures and records the strength of the secondary field both in phase
and out of phase with the primary field transmitter. The in-phase component of the measurement
1s most strongly influenced by the presence of metallic objects in the subsurface, while the
out-of-phase component is directly related to the electrical conductivity of the surrounding soil.

The normal mode of operation is to mark out regularly spaced data collection lines and then walk
down the lines with the instrument held at hip height, collecting data at reg1 rly spaced
intervals. Both the in-phase and the out-of-phase (terrain conductivity) measurements are
collected and plotted for analysis. The instrument is most useful for locating large
concentrations of buried metallic objects and for detecting subtle shifts in background soil
properties. While the EM31 is capable of detecting drum size metallic objects to a depth of 3 to
4 m (10 to 12 ft) in ideal situations, the lateral resolution of the position of detected objects is on
the order of +/-1 m.

Conditions that limit the detection capability of the EM31 include high background soil
conductivities and proximity to cultural interference such as buildings and fences. High soil
conductivities have the effect of limiting the depth of investigation of the instrument, because
they significantly : enuate the propagation of the primary and secondary fields. This same
phenomenon limits GPR depth of investigation in areas of high soil conductivity. Large,
metallic surface features effectively can skew the results of the data. Sites with a significant
number of buried utilities also may generate data that are difficult to interpret.

A3.1.1.2.2 Total Magnetic Field/Vertical Gradient

A magnetometer measures the intensity of the earth’s magnetic field. The presence of ferrous
material, manmade or natural, creates local variations in the strength of the earth’s overall
magnetic field. These variations are proportional to several factors, including the mass of the
ferrous material and the distance between the ferrous material and the detector. The distance is
significant, because it changes the response by a factor of one over the distance cubed. The
primary measurement that will be taken is the TMF intensity. The TMF, as the name implies, is
a summation of all of the magnetic variables around the sensor. When the ferromagnetic sources
are close to the detector, large variations in the TMF can occur. Therefore, it often is difficult to
differentiate individual anomalies based on the TMF alone.

To improve the resolution of a magnetic survey, the magnetic gradient also can be measured.
This is accomplished by making two simultaneous TMF measurements at each data oint, using
two sensors separated by a fixed vertical distance. The difference between the two
measurements is the vertical magnetic gradient (referred to in this document as the magnetic
gradient). The response to ferrous material falls off at a rate of one over the distance to the
fourth power. Because of this, the magnetic gradient measurement should help differentiate
individual anomalies and waste boundaries better than the TMF alone. Both the TMF and
gradient values typically are displayed on contour maps for analysis.

A3.1.1.2.3 Ground-Penetrating Radar

The GPR method uses a transducer to transmit electromagnetic energy into the ground.
Interfa . in the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and,
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Table B-1. Summarv of Information for Waste Sites Co-I.ocated with or Near 200-SW-2 Operable Unit Landfills. (6 Pages)

e

Depth
Ass VA N/A A box of used connectors was
g (218 removed from the 221-T Building
Gro and buried in the 218-W-1A (alias
the1 Railroad) Burial Ground. During
unloading, the lid was dislodged
and contamination was spread to
the flatcar and surrounding
ground. (“Consolidated™)
UPR-200-W-37 UPR-200-W-37, East of Dayton 1955 N/A High-activity dry |N/A N/A Three boxes mistakenly
Contaminated Boxes Found in |Ave, southwest of waste containing dry, high-activity
a Burn Pit Z Plant within the waste were sent to the Z Plant
218-W-4C Burial burn pit, which was located within
Ground what is now the 218-W-4C Burial
Ground. The boxes were noticed
before being burned, but during
removal, it was noted that one box
had opened in the pit causing
radiological contamination. The
boxes were removed and sent to
the proper burial trench.
(“Consolidated”)
JPR-200-W-45 UPR-200-W-45, Burial Box |Believed to have |1957 REDOX Ruthenium- N/A 10 km? A burial box containing
Collapse occurred in the contaminated soil (4 miz) ruthenium-contaminated process

718-W-2A Burial
sround

and airborne
particles

equipment from REDOX
collapsed and released
contamination throughout the
200 West Area in November
1957. Skin and/or personal
clothing contamination occurred
to 12 employees and 15 vehicles.
Personnel and property were
decontaminated, and measures to
prevent the spread of
contamination were implemented.

(“Rejected”)
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Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

BP = burning pit.
N/A = not applicable.
NC = Navy core barrel trench.

PUREX = Plutonium-Uranium Extraction (Plant).
REDOX = Reduction Oxidation (S Plant).

TRU

TSD
UPR

i

I

Radioactive waste as defined in DOE G 435.1-1, Implementation Guide for Use
with DOE M 435.1-1.

treatment, storage, and/or disposal (unit).

unplanned rclcase.
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Table B-2. Summary of Information for 200-SW-1 and 200-SW-2 Operable Unit Landfills. (15 Pages)

Source
Facilities Contamin:  [nventory
. OU and . . Years of Contributing V  me (In->cope Low- Waste Site .
Site Code Category Site Name Location Operation More than Level and Unsegregated Dimensions General Description
5% of Waste Wastes only)
by Volume
218-E-1 200-SW-2 218-E-1, West of 1945 to 1953 |200 East Area— | 3,030 m’ (3,963 yd®) dry 148 by 88 m | The landfill consists of 15 north-to-south
Past-Practice 200 East Dry PUREX believed to be waste. (486 by trenches 60 m (200 ft) long, ranging from 5 to
Waste No. 001 | (202-A mainly B Plant | The site contains 290 ft) 6 m (16 to 20 ft) widc. In 1974, areas with
Building) and wastes unsegregated waste only. surface depressions were filled to grade with
south of 4™ St The si . cinders from the 284-E Powerhouse and
e site contains 0.9 kg .
: topped with gravel. In October 1978, an arca
plutonium and 400 kg . ;
uranium. of previously buricd wastec was uncovered at
the south end of a trench. The contamination
was reburied and covered with clean soil. The
entire landfill was surface stabilizcd with
46 cm (18 in.) of clean soil and vegetated with
wheat grass.
218-E-2 200-SW-2 218-E-2, North of 1945 t0 1953 200 East Area | 9,033 m’ (11,815 yd®) of Total site is The landfill consists of cight industrial
Past-Practice 200 East B Plant and industrial wastcs. 165 by trenches. The unit was surface stabilized in
Industrial south of BX The site contains 134 m (541 1979 with 0.3 m (1 ft) of clcan backfill
Waste Tank Farm; unscgregated waste only. by 441 ft) material and vegetatcd with wheat grass.
No. 002, co-located The site contains 0 8 k Trench lengths vary from 27 to 142 m (90 to
. . 8 kg . .
Equipment with the plutonium and 300 kg 465 ft). The site is co-located with the
Burial 218-E-5, uranium 218-E-2A, 218-E-4, 218-E-5, 218-E-5A, and
Ground #2 218-E-5A and ' 218-E-9 Burial Grounds.
218-E-9
Burial
Grounds
218-E-2A 200-SW-2 218-E-2A, North of the 1945 to 1950 | Unknown The sitc contains 250by S m The sitc contains a single east-west trench and
Past-Practice Regulated B Plant and unsegregated waste only. (820 by was used as an above-ground storage site for
Equipment south of Nothing is known about 16 ft) contaminated equipment. There arc no records
Storage Site 218-E-2. A waste volume or inventories. or inventories for this sitc. A 1978 inspection
No. 02A, railroad spur noted a number of sinkholes. During 1979,
Burial Trench separates scveral loads of soil were placed over the
218-E-2 from sinkholes, and the stored above-ground
218-E-2A. equipment was buried in the 218-E-10

Landfill. The site was surface stabilized with
0.3 m (1 ft) of soil, revegetated, and
posted/marked as an Underground Radioactive
Material Arca in 1980 to 1981. The site is
co-located with the 218-E-2, 218-E-4,
218-E-5,218-E-5A, and 218-E-9 Burial
Grounds.
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Table B-2. Summary of Informa

n for 200-SW-1 and 200-SW-2 Operable Unit Landfills. (15 Pages)

plutonium and 801 kg
uranium,

Contaminants include
asbestos, lead, and di-n-octyl
phthalate.

Source
Facilities Contaminant Inventory
. OU and . . Years of Contributin Volume  -Scope Low- Waste Site N
Site Code Category Site Name Location Operation More thang Level and Unsegpregated Dimensions General Description
5% of Waste Wastes only)
by Volume
218-E-8 200-5W-2 218-E-8, North of the 58 to 1959 |200 East Arca— | 2,265 m’ (2,963 yd*) 122 by 35m | The site consists of an unknown number of
Past-Practicc 200 East 218-E-12A, PUREX (202-A | miscellaneous solid (400 by trenches. In 1979, contaminated tumbleweed
Construction on the hillside and 293-A) construction debris. 115 ft) fragments were found that had blown in and
Burial adjacent to The site contains accumulated inside the site and along the west
Grounds the unsegregated waste only. boundary. The trenches were backfilled, and
218.—E—12B The site contains 0.02 kg the site was surface stablhz;d in 1980. An
Burial plutonium and 2 kg uranium. annual radiological survey is performed.
Grounds Debris included construction and repair wastes
from the 293-A Building and the PUREX
cranc addition.
218-E-9 200-SW-2 218-E-9, North of the 53 to 1958 | Unknown — Equipment. Littlc is known 130 by 30 m | The sitc was used as an above-ground storage
Past-Practice 200 East B Plant a1 believed to be | about the waste volume or (427 by site for fission product equipment that became
Regulated cast of the uranium- contaminant inventory. 100 ft) contaminated in the uranium recovery process
Equipment 218-E-2 recovery The site contains operations at tank farms. It is not certain that
Storage Site Burial process unsegregated waste only. it ever was used as a landfill. The site is
No. 009, Ground opcrations at co-located with the 218-E-2, 218-E-2A,
Burial Vault tank farms 218-E-4, 218-E-5, and 218-E-5A Burial
(HISS) Grounds and stabilized in 1980. The site was
re-stabilized in 1991 when contaminated
vegetation was found.
218-E-10 200-SW-2 218-E-10, N The site is located within the LLBG TSD unit.
TSD 200 East tk It consists of 13 trenchcs running north-south
Industrial and directly B/224-B), The site contains LLW, 617 m (2,350 | and one trench running east-west. Trenches
Waste No. 10, | west of the Offsite, MLLW, and unscgregated by 2,025 ft) range from 264 to 433 m (865 to 1,420 ft) long
Equipment 218-E-5A PUREX waste. by 4.6 to 5 m (15 to 16 ft) wide at the bottom.
Burial Burial (202-A) : : Wastes disposed to the site include cover
Ground #10 Ground The site contains 4.94 kg blocks, tubI; bundles, jumper vessels, pumps,

columns, and filters. In Junc 1960, a partially
covered burial box of PUREX tube bundles
caused an airborne contamination spread
(UPR-200-E-23). In 1980, Trenches 1
through 5 were backfilled and stabilized. The
section was vegetated with grasses. Surface
stabilization also was completed for the
southcastern 10 ha (25 ac) in 1980.

0 AHY 09-700C-"Td/HOd
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Tahle BR-2. Summarv of Information for 200-SW-1 and 200-SW_-2 Nnerahla TTnit T andfillc

(15 Panac)

Past-Practice 200 East Dry B Plant, waste. 362by 12m | reccived cardboard boxes and plastic bags of
Waste approximately The site contains (1,188 by radioactive waste. Trenches 4 through 11, 15,
No. 12A 30 m (100 ft) unsegregated waste only. 40 ft) 16, an.d 26 through .28 contain acid-soaked
northwest of The site contains 8.9 kg matcnal._ The specific contents of Trench 28
the C Tank . are not listed. A waste inventory logbook
plutonium and 995 kg . .

Farm uranium. documents burials of tank farm dip tubes, an
impact wrench, contaminated cable, jumpers,
animal carcasses from the 108-F Biology
Laboratory, and an off-site shipment of
depleted uranium. The trenches werc
backfilled, and stabilization occurred in 1979
and 1980. Biobarriers installed at the sitc
included polyethylcene liners and urcabor
(herbicidc) to kill vegetation. In 1994, the
landfill was stabilized with 0.5 to 0.6 m (1.5 to
2.0 ft) of backfill.

218-E-12B 200-SW-2 218-E-12B, North of the 1967 to 200 East 65,600 m® (85,800 yd*) Total sitc is The site is located within the LLBG TSD unit.
TSD 200 East Dry C Tank Farm | present Area, B Plant, | industrial wastes. 1,259 by The landfill has the design capacity for 138
Waste No. 12B  and south of Offsite, The sitc contains 698 m trenches running north to south. A total of 38
12" st PUREX, Tank | unsegregated, low-level, and | (4,130 by trenchcs are filled, 2 were partially filled, and
Farms transuranic wastes. 2,290 ft) one was excavated and ncver used. The

In-scope waste contains
1.39 kg plutonium and
7.64 kg uranium.

These inventories do not
include Trench 94,
containing U.S. Navy reactor
compartments, nor post-1970
TRU, which are out of scope
of this project.

All trenches
are 4.9 m
(16 ft) deep.

remaining trenches never were cxcavated. The
southern portion of the site (Trenches 1
through 17) was interim stabilized in 1981
with clean fill. In January 2000, two
contaminated tumbleweeds were removed
from the site.
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[Jandﬁlls. (15 Pages)

I'he site 1s an active TSD unit. The landfill 1s
designed to contain 18 low-level and 4 mixed
waste trenches. Currently there are 11 inactive
low-level trenches; 2 of these (Trenches 22
and 24) contain post-August 19, 1987, mixed
wastc. In addition, the only two currently
active RCRA-compliant lined mixed waste
trenches within the LLBG TSD are located at
this landfill (Trenchcs 31 and 34). The
RCRA-compliant trenches arc out of scope of

de
TSD Waste Bunal of the present Area, Oftsite, total wastes as ot dimensions
Ground, intcrsection of PFP, Tank Scptember 30, 2005. of 1,013 by
Low-Level 27" St and Farms This sitc contains LLW and 366 m (3,320
Radioactive Dayton Ave MLLW. by 1,200 ft)
MIX,Cd Waste The sitc contains 0.17 kg
Burial plutonium and 6,915 kg
Grounds uranium.
Chemicals in wastes disposed
to the in-scopce trenches (i.c., this projcct.
all trenches except 31 and
34) include lcad, oil, and
slaked lime.
218-W-6 200-SW-2 218-W-6 The «ite is N/A N/A N/A Outside
TSD Burial Ground | ins  the 200 dimensions
West Arca. of 768 and
The sitc 420 m
cxtends south (1,376 by
from 27" 2,519 ft) administratively.
Street to north
of the
218-W-1A
Burial
Ground and
cast to the
218-W-3AE
Burial
G d
218-W-11 200-Sw-2 218-W-11, Located 1960 - 1960 Tank farms - 1,160 m* (1,520 yd®) Total area is
Past-Practice Regulated between the uranium misccllancous solid debris. 159by 55 m
Storage Site 218-W-1 and recovery The sitc contains (520 by
218-W-4A process and unsegregated wastes only. 180 ft)
Burial St/Cs No plutonium or uranium
G s recovery inventorics arc reported for Trenches are
operations this site. 4.6 m (15 fr)
decp.

This sitc was designated for tuture use. It was
designed to contain 27 unlined trenches and
one lined trench. It also is posted with routine
TSD warning signs. The site has not been
used for waste disposal and will be closed

isists of two burial trenches 77 m
(258 tt) and 45 m (150 ft) long, respectively.
Sources conflict as to whether the
southernmost of the two trenches cver was
cxcavated and filled. Geophysics data
collected in 2006 (D&D-30708) suggest that
the trench docs not cxist. Beforc stabilization
in 1983, a portion of the landfill was uscd for
above-ground storage of contaminated
cquipment. The wastc is low-level
contaminated cquipment. A surfacc

radi~l~~ical survey is performed annually.
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Tat :C-1. Cc orative Negotiations Completion Matrix. (13 Pages)

De tion (Ecology)

Details (RL)

Resolution

ify data uses for treatat ty investigations.
wioss-reference to: Section 5.0 RI/FS Study
Process: where there should be a separate section
on treatability investigations. Cross-reference to:
Section 5.5 Post-Record o:  :ision (ROD)
Activities: where there sh be a discussion of
post-ROD treatability inve  1itions for design.
Ecology commented that;  tests may be
needed because of the limited usefulness of Idaho
National Laboratory and M-091 cost data.

OE will update the work plan to include
the process that will be used to evaluate the
need for treatability studies (see discussion
under Section 5.0.A). DOE will evaluate
the value of pilot test data versus the
relatively (compared to bench scale tests)
large cost of these types of tests. This will
be done through a  alitative evaluation —
based on what we know, data available that
are applicable, no data available but can
make assumptions. Currently envision that
these data will be captured in the

treatability table and treatability subsection.

Treatability studies and other
focused investigations
proposed for the 200-SW-2 OU
landfills are discussed in
Section 5.9 of the RI/FS work
plan. Other focused
investigations are discussed in
Section 5.9.1.2.

Treatability studies and other
focused investigations are
discussed in additional detail in
SGW-34463.
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5.4.2 Regional Site
Closure

Table C-1. C

-ative Negotiations Completion Matrix. (13 Pages)

Des io 2gy)

etails (RL)

Resolu n

Revise the text to addres s interest in
“Integration/alignment of ‘decisions’ and
activities in the Core Zone. Cross-reference this
to Sections 4.1 and 4.2 and summarize how this
affected the DQOs or chara  ization approach.

DOE will incorporate additional tail
when the work plan is updated and
submitted.

The regional closure strategy
was prepared by Fluor Hanford
and is documented in
CP-22319-DEL. This plan is
cited in Section 5.11.1 of the
RI/FS work plan.

5.5 Post-ROD Activities

Discuss long lead time activ  :s including
potential treatability investigations for design.

DOE will describe the concept of phasing a
response for different areas and how the
lead time on treatability investigations for
design could make some burial grour

come later in the overall response. DOE
will explain how the nec  for post-ROD
treatability investigations will not prevent
them from meeting the requirement for
substantive and continuous remediation

15 months post-ROD.

Treatability studies and other
focused investigations
proposed for the 200-SW-2 OU
landfills are discussed in
Section 5.9 of the RI/FS work
plan.

Treatability studies ar  ther
focused investigations are
discussed in additional detail in
SGW-34463.

0 AHY 09-700C-"Td/40d







y1-0

Table C-1. Cc aborative Negotiations Completion Matrix. (13 Pages)

Desci tion t© gy) Details (RL) Resolution
gY

CUIN WU/ 3214, 2uv/, rain rorwara — zuu-3W-1/2 RI/FS Work Plan Development, May 15, 2007.”

Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 USC 9601, et seq.

CP-22319-DEL, 2004, Plan for Central Plateau Closure.

DOE/ID-11268, Feasibility Study for Operable Unit 7-13/14.

DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan — Environmental Restoration Program.

DOE/RL-2003-23, Focused Feasibility Study for the 200-UW-1 Operable Unit.

DOE/RL-2003-24, Proposed Plan for the 200-UW-1 Operable Unit.

Ecology et al., 1989, Hanford Federal Facility Agreement and Consent Order.

EPA/540/G-89/004, Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA, (Interim Final), OSWER 9355.3-01.

Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

SGW 34462, Application of the Hanford Site Feature, Event, and Process Methodology to Support Development of Conceptual Site Models for the 200-SW-2 Operable Unit
Landfills.

SGW-34463, Treatability Studies and Other Focused Investigations: An Initial Planning Basis for the 200-SW-2 Operable Unit Landfills.

CERCLA = Comprehensive Environmental Response, Compensation, RI/FS = remedial investigation/feasibility study.

and Liability Act of 1980. RL = U.S. Department of Energy, Richland Operations Office.
DOE = U.S. Department of Energy. ROD = record of decision.
DQO = data quality objective. Tri-Party Agreement = Hanford Federal Facility Agreement and
Ecology = Washington State Department of Ecology. Consent Order (Ecology et al., 1989).
FS = feasibility study. TRU = Radioactive waste as defined in DOE G 435.1-1,
ouU = operable unit. Implementation Guide for Use with DOE M 435.1-1.
RCRA = Resource Conservation and Recovery Act of 1976. TSD = treatment, storage, and/or disposal (unit).
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SGW-34462, 2007, Application of the Hanford Site Feature, Event, and Process Methodology to
Support Development of Conceptual Site Models for the 200-SW-2 Operable Unit
Landyfills, Rev. 0, Fluor Hanford, Inc., Richland, Washington.

SGW-34463, 2008, Treatability Studies and Other Focused Investigations.: An Initial Planning
Basis for the 200-SW-2 Operable Unit Landjfills, Rev. 0, Flu  Hanford, Inc., Richland,
Washington.
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PNNL-00157, 2006, “Soil Measurements at 218-E-2 an -5 Burial rounds,” letter report to
Greg Berlin, Fluor Hanford, Inc., from Andrey Mozhayev, Pacific Northwest National
Laboratory, Richland, Washington, September 27.

SGW-32683, 2007, Results from Passive Organic Vapor Sampling, Performed in Selected
200-SW-2 Operable Unit Landfills (218-W-34, 218-W-3AE, 218-W-4B, 218-W-4C, and
218-W-5) in June-July 2006, Fluc Hanford, Inc., Richland, Washington.

SGW-33253, 2007, Data Quality Objectives Summary Report for Landfills in the 200-SW-1 and
200-SW-2 Operable Units, Fluor Hanford, Inc., Richland, Washington.

SGW-33829, 2007, 200-PW-1 Operable Unit Report on Step Il Sampling and Analysis of the
Dispersed Carbon Tetrachloride Vadose-Zone Plume, Fluor Hanford, Inc., Richland,
Washington.
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218-W-3AE

Table D-20. 200-SW-2 Operable Unit Landfill Inventories. (5 Pages)

Ite. Knowntob: ~ isposed

. —wr = weee Cans, 10 Mil Drtia caner, 12 Mil Plastic Liner, Steel Heat Exchanger With Asbesto. ...apped In Plastic, 200 aur B-Plant LLW And HEPA Filters, 250Ml Poly Bottles, 2714U Pad UO3 Drum Overpack, 291T Prefilter
# 1, Electric Motor Wrapped In Plastic, Steel Motor With Asbestos Wrapped In Plastic, 300 ADP - 1.25% Enriched Fuel Billet, 300 ADP - Depleted Uranium Dioxide, Soil, Stee] Pump Wrapped In Plastic, 324 Airlock Waste, 324
B Cell Grout Container, 324 B-Cell Clean Out - 1B Rack, 324 Facility A-Frame HEPA Filter With Steel Shiclding, 324 Facility Non-Compactable Waste, 324 Facility Waste, 324 Legacy Waste - C-Cell Waste, 325 Waste
Supercompacted At ATG. 327 Basement Waste (LLW), 327 Facility Compacted Waste, 327 Legacy Waste - IX Resin, 327 PNNL Legacy Waste, 3712 Building - Depleted Uranium Billets (Stuck Mandrels), Wood Box Filled With
Wire Rope Chockers Wrapped In Plastic, Steel Plate Wrapped In Plastic, 55 Galion Crushed Drums, 55 Gailon Metal Drum, Steel Plate Wrapped In Plastic, Lab Aqueous Solution - Solidified, Bag of Trash And Empty Poly Bottles
From I&H Lab Filled With Kitty Litter, Empty 15 Gallon Drum Filled With Kitty Litter, 90 Mil Plastic Drum Liner, Absorbent, Absorbent Rad Pad, Absorbed Liquid Waste, Absorbed LLW. Absorbed Non-Haz. Liquid And Small
Amount of Non-Haz. Paint, Absorbed Oil, Absorbed Plain Water That Is Radioactively Contaminated, Absorbed Sludge, Absorbed Tritiated Water, Absorbed Tritiated Water In Inner Containers, Absorbent, Acid Brick, Acid Brick
And Concrete Mortar, Acid Neutralized, Activated Accelerator Components, Activated Charcoal, Activated Metal, Activated Metal From The High Beam Reactor Canal, Activated Metal In Lead Shielded Cask, Activated Scrap &
Equipment, Aerosol Can Empty, Airlock Waste, Aluminum Canisters, Aluminum Canisters & Cubicle Lids, Aluminum Frame, Aluminum Light Asscmbly, Aluminum Paper, Aluminum Pipes, Analytical Process Waste, Animal
Waste, Asbestos, Asbestos Contaminated Equipment And Material Used For Decontamination, Asbestos Contaminatcd HEPA Filters, Asbestos Floor Tile, Asphalt, ATG Compacted LLR Waste, ATG Compacted LLR Waste From
2228 Analytical Ops. Shipment 99-W-091, B-25 Metal Box. Bags, Bags Metal Pipes, Bags Paper, Basement Cleanout Waste, Batco - West Jefferson Compacted Low-Level Debris, Battelle Columbus LLW From Cell Cleanout, B-
Cell Bridge Crane, B-Cell Cleanout - Grouted-Hittman Liner, Beam Line Dismantling, Bedding, Biological Material, Bldg 310 Retention Tanks, Blower, Brookhaven Graphite Research Fiberglass Mesh And Associated
Framework, Buckets, Buggy Springs, Bulk LLW Waste From BDI Roll-Off Boxes, Bulk LLW Wastc From Compactor Truck, Bulk LLW Waste From HO-68H-3500 Compactor Truck, Bulk LLW Waste From Mowatt
Construction Dumpster, Bulk Shipment of Waste Byproduct of Tron Co-Precipitation, Bulk Shipment Waste of Sludge, Bultk Waste For Disposal, Bulk Waste Shipment, Burial Box, Butyl Hypalon Basin Liner, Camera, Canister
Crusher From N-Basin Wrapped In Plastic, Cans, Canvas, Canvas Gloves, Canyon Deck Cleanout, Carbon And Stainless Steel, Carbon Steel, Cardboard, Cast Iron, Catalyst Pack, Category 1 Noncompactible LLW, Category 3
Noncompactible LLW, Cation Exchange Resin, Cell Equipment And Miscellancous Solids, Cement, Cement Powder, Cemented Studge, Ceramic, Cesium IX Columns From D-Cell, Chairs, Charcoal, Cheesecloth, Clamps Fittings,
Clay, Cleanout of Contaminated Equipment From C-Farm, Cleanout of Legacy Waste From Pits And Trenches, Closure Head And Related Hardware, Closure Head Shipping Container, Cloth, Cloth, Co-60 Irradiator That Contains
Lead Shiclding, Coal Tar, Coke Breeze From Anodes, Compactable LLW, Compactable Trash, Compacted 55 Gallon Drums of General Lab Waste, Compacted Cloth, Compacted Empty Tru Drum Pucks, Compacted Gallery
Waste, Compacted Laundry By Products From Interstate Nuclear Services, Compacted LLW, Compacted Non-Hazardous Waste, Compacted Paper, Compacted Plastic, Compacted Rubber, Compacted Trash, Conerete, Concrete
Vault, Conded Pads, Contact Handled LLW From SFO, Contaminated Dumpster, Contaminated Earth, Contaminated Equipment. Contaminated Ion Exchange Columns And Associated Material, Contaminated Material From The
Hot Ccll, Contaminated Pre-Filter Form 100K Basins, Contaminated Supplies From 324 Facility, Contaminated Water, Conveyor Belts From KEH Hot Yard, Conwed Pads, Coolant Pump And Motor, Copper, Core Basket Thermal
Shield And Related Hardware, Cotton, CP5 Reactor Metal, CP5 Reactor Paper, CP5 Reactor Plastic And Concrete With Steel, CPC Metal Box, Crushed Aluminum Fuel Storage Canisters And Cubicle Lids, Crushed Drums Used
To Store And Ship Radiocactive Liquid, Crushed Glass, Cured Chico Cempound, Cut-Up Cement Mixer, D&D Clean-Up Waste, D-Cell Skids, Debris, Decommissioned Change Trailer, Dewatered Filter Press Studge, Dirt,
Depleted Cf-252 Source, Disposal of Old Equipment, Drained Metal Pumps, Drained Vacuum Pumps, Dried Sludge Cake, Drill Press From N-Basin Wrapped In Plastic, Drop Light, Dry Solid Material Segregated In Oil
Solidification Project, Dry Vermiculite, Duct Tape, Ductwork, Dunnage Plate, Eclectic Motor, Electric Wire And Plug, Electrical Wirc, Electro-Static-Precipitator, Empty Collection Poly Bottle, Empty Thermocouple Recciver
(Steel), Encapsulated Radium Beryllium Source, Enduropak, Equipment, Excavated Soil And Pavement, F-102 Filter Asscmbly, Fan Whecls From Duct Level, Fiber Glass, Fiberglass, Filter Frames, Filtcr Whecl From Duct Level,
Filters, Firc Retardant Blankets (Fiberglass), Floor Sweeping Compound, Floor Tiles, Fuel Basket. Fucl Spacers. Gantry Crane, Garbage Cans, Garden Hose, Gasket, General Lab Waste, Glass, Glove Box Waste, Glove Port "O"
Rings, Glovebox, Glovebox Filters. Gloves, Graphite Blocks, Gravel, Grease, Grit Blast Media, Groundwater Slurry, Grout, Grouted Hittman Liner From B-Cell Cleanout, Grouted Uranium. Grouted Waste, H-3 Contaminated
Water, Hard Tool Slurries From Water Table, Heavy Equipment. Hemp Rope, HEPA Filters, HEPA Vacuum Pre-Filters, HEPA Vacuums, Herh Process Tubes, Hittman Cask, Hood Parts Generated From Maintenance Operations.,
Hood Waste, Hoses, Hot Cell And Gallery Waste At 324 Facility, Hot Cell Compactable Waste, Hot Cell LLW, Hot Cell Metal Hardware, HWMF Yard Waste, Hydraulic Fluid Filters, Hypalon Gloves, Industrial Waste Water
Gravity Filter Media. Insulation, Insulation And Absorbed Non-Haz Liquids, Insulation And Rubber, Irradiated Hardware, Irradiated Metal LLW, Kitty Litter, Ladder, Lathe, Lathe From N-Basin Wrapped In Plastic, Laundry By
Products From Interstatc Nuclear Services, Lead (Used As Shiclding), Leather, Legs From Columns, Light Metal, Lime And Animal Feces, Liner, Old Style Cartridge Filters Packaged Inside 2 Inch Metal Liner Om Poly Reinforced
Bag With Radsorb, Enduropak (Tritium Absorbed On Charcoal Filter), Machinery Parts, Manipulator Body, Mask Filters, Material From D And D of A Reactor Facility, Material From D And D of The Imhoff Building, Materials
Loaded From B-Cell, Metal, Metal Bolts, Metal Cabinet, Metal Carts, Metal Ducting, Metal Ducting Plastic And Rubber Debris, Metal Framed And Wood Framed HEPA Filter, Metal Framed HEPA Filters In 12 Mil Liner, Metal
Glovebox, Metal -Beam, Metal Rail Car Used To Transport Recovered Acid, Metal Scaffolding, Metal Steel Shot. Metal Tools, Metal Valves, Milling Press From N-Basin Wrapped In Plastic, Mirvada Ore (Dirt), Miscellaneous
Solids With Tritium (Absorbed), Miscellaneous Solids With Tritium Gas, Molecular Sieve, Mono Tube Pistons, Mop Head, Motor, Mud. N Reactor <1% Enriched Contaminated Finished Fuel, N Springs Bottle Rinse - Solidified,
Neoprene Hose, Non-Containenzed Tumbleweeds, Non-Reg Oily Rags. Non-Regulated Leaded And Unleaded Hypalon Gloves, Non-Regulated Mask Filters, N-Reactor Carbon Steel Fuel Spacers, Nylon Reinforced Plastic Liner.
Nylon Rope, Oil. Oil Mist Bound In HEPA Filter Media, Oil Solidified With Petroset Ii, Oils (Lab Pack Form), Organics Solidified, Paint Chips, Pam Probe, Pans. Paper, Pipettes, Plasma Exhaust Treatment Waste, Plastic, Plastic
Fire Blanket, Plastic Glove Rings, Plastic Scraps, Plastic Sheets, Plastic Strike Plates, Plastic Wrap, Plastic Wrapped HEPA Filters And 12 Mil Liner, Plate, Plexiglas, Poly Bag, Portland Cement, Powder Sources, PPE, Precipitate
From Neutralization of Acidified Dog Tissue Grouted With Portland Type 111 Ccment, Pre-Filter #2 From 291T Filter Changeout, Pre-Filters & Tent From 242A, Prefilters And Stepoff Pad Wastc, Pressure Washers, Pumice, Pump,
Pump Capsule & Pump Sleeve, Pyrofoam, Quinto Lubric On Rags And Filters, Rabbit Feces. Rad Gloves, Rad Pad And Pyrofoam Void Space Filler, Rad Rope, Rad Sorb, Rad. Contaminated Materiai From The Hot Cell,
Radiologically Contaminated Equipment Which Has No Further Use, Radium Sources, Radium-Beryllium Neutron Sources Shielded With DU & Polycthylene, Rags, Rail Car Truck (Wheel Assembly), Railroad Ties. RARA
Tumbleweed Cleanup. Reactor Closure Head, Reactor Parts From The CP-5 Reactor, Rebar, Rec Airlock Waste, Regulated Low Level HEPA Filters, Remote Filer Media And Metal Framing, Resins, RH Debris Waste From 327
Hot Cclls, RH LLW Hot Cell Waste Shielded To CH Levels, Ridge Nuclear Cutting Fluid On Rags, RMW Grease #2, Rock, Rod Sections, Rollers, Rolls of Plastic, Roofing Material, Room 301 Waste Removal, Rope, Rope
(Hemp), Rubber, Rubber Bucket, Rubber Hoses, Rubber Matting, Rubber Shoes, Rubber(Electrical Wire), Rubble, Sample Liners, Sampler And Universal Liners, Sand, Saw Blades, Scissors, Scrap, Scrap Metal, Sclf Containcd
Equipment, Sclf-Contained Prefilter From 291T Filter Banks, Sheeting, Sheetrock, Shovel, Shredder, Signs, Sissel Craft Paper, Size Reduced Dunnage, Small Metal Carts, Small Tools. Soil, Solidified Liquids, Source And Source
Like Material, Sources In Pigs, Spacer, Spacer Funnel, Sr-90 Stainless Steel Source Tabs, Stainless And Aluminum Canisters, Stainless Pipe. Stainless Steel, Stainless Steel Fuel Basket, Steel, Steel Bearings. Steet Shot, Steel Tools,
Step Off Pad Waste, Stir Mechanism, Strippable Coating And Metal Wire, Sump Cooler Squirrel Cage, Supertiger Waste, Suspect Radioactive Pipe With Smaller Pipes Inside, Table, Tank Contacted Waste, Tank Scale, Tank
Solids, Tape. TEDF Bulk Shipment of Sludges. Telephone Poles Wrapped In Plastic, Thorium Metal Samples. Tk-131 Pump And Riser Pipes, TMB-V Container. Tool Box, Tools, Transite Ductwork, Treated Grouted Uranium.
Tritium Target Canisters, Trolley From 30 Ton Crane System, Truck Assembly From Rail Cars, Tumbleweeds, Unirradiated Aluminum Clad Fuel, Vadose Zone Hard Tool Slurry, Vegetation, Vent Duct, Vermiculite, Waste From
Cleanout And Relining of Process Sewer, Waste From D And D of A Reactor Facility, Waste From D And D of Glove Box Facility, Waste From Membranc Filter Press, Waste From O And M of TFTR, Waste From Pad Cleanup,
Waste From Water Treatment, Waste Generated From Analytical Operations, Waste From The Supertiger Waste Substream, Waste Water Filter Samples, Water, Water Table Sand And Groundwater, Water Tower Pieces 3902-B
Demolition, Water Treatment Process Waste, Welding Rod Wood Towel, WESF Hot Cell Cleanout, West Jefferson Compacted Low Level Waste, Wiring, Wood, Wrap Proccss Area Room Waste Drum. Paper, Wrap Room Waste
Drum Pucks Containing Imbiber Beads
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Table D-20. 200-SW-2 Oy : Unit Landf  Inventories. (5 Pages)

Lnown “-~ * - Disposed

G s wandSleae, paeios Swes wwnes €8, "Exit” Signs With H-3, 1" Pipe, 10 Mu, wuie., oo ER Contamiueac.. . ~.2ht Pole, 1-Inch Bolts, 219-S Cell Cover Block, 221T Canyon Deck Cleanoff, 241BY Farm Cleanup, 241-
TX Misc LLW, 242B Swamp Cooler Removed And Packaged Intact, 250 Ml Poly Bottles, 2706T & Headend Greenhouses, 2706T Cleanup And Step-Off Pad Waste, 2706 T Decon And Housckeeping Activities, 3' Bottle Cart, 30°
1.5 1D Abs Pipe, 4" Pipe, 5 Gal. Paint Cans, 60 Horse Power Elect Motor, 85 Gal. Empty Puck Drum, 90 Mil Liner, A Cell Equipment, Abandoned Exhaustcr Frame, Abs (Pvc) Piping, Absorbent, Absorbed Liquid, Absorbed Oil,
Absorbed Propylene Glycol, Absorbed Rad. Contaminated Water And Resin, Absorbed Rainwater, Absorbed Tritiated Watcr, Absorbed Water, Accelerator Waste, Acetylence Bottles, Acid Brick And Concrete Mortar, Acid Spill
Pillows, Activated Accclerator Components, Activated Unused Spare Pump, Adsorbed Plasma Gas, Acrosol Cans, Agar, Air Filters, Air Sampling Equipment, Airline Hose, Airlock Waste, Alara Strip Paint, Aluminum Alloy
Casting, Aluminum Channcl, Aluminum Conduit, Aluminum Foil, Aluminum Ladder, Aluminum Tape. Angle Iron, Angled Stecl, Animal Tissue, Animal Waste, Anion Resin, Annulus Pump Assembly, Asbestos, Ash, Asphalt.
Automatic Transmission Fluid, B-12 Box. B-25 Box. B-25 Metal Box. B-26 Box. B&7 Metal Box. Bag Floor Dry. Bag Floor Swcep, Bag Laundry, Bag Metal Clamps And Tube, Bag Rubber Boots, Bags Mineral Wool, Bags of
Tape. Bags Rock. Barbed Wire, Barrel Rotator, Barrier Cream, Base cabinets, Basin Blow Sand Clean Up, Billet Boxes, Binders, Bio Rad Exchange Resin, Biological Waste, Bird Bones, Bird Carcasses, Bird Debris, Bird
Droppings. Bird Nests, Black Beauty Abrasive. Black Mita Toner Cartridge, Bolts, Bone Char, Books, Boral Sheet, Boron Ball Dust, Boron Balls, Boron Carbide Balls. Boxes, Diamond Plate, Braided Steel Cablc, Brass Chem-
Pump, Brass Piping, Bricks, Broom End, Brooms, Brushes, Bucket, Cabinet, Cable, Phone, Canisters, Cans, Canvas, Canvas Gloves, Canvas Tarp, Canyon Cleanout Waste, Cardboard, Carbon Boiling Chips, Carbon Pieces, Carbon
Rods, Carbon Stcel Cable Trays, Carbon Steei Pipes, Carbon Steel Shot, Carbon Steel Shot From Scabble Machine, Carbon Steel Shot In Plastic Pail, Carbon Steel Valves, Carbon Steel Ventilation Piping Filled With Pyrofoam,
Cardboard, Carpet, Cart, Cast Iron, Cast Iron Pipe, Catalyst Pack, Cathode Tubes, Cattails, Ceiling Grid, Ceiling Tile, Cement, Cemented Sludge, Ceramic Blocks, Ceramic Drywall, Ceramic Insulation, Ceramic Pipes, Ceramic
Plates, Cemex, Chain Hoist, Chairs, Charcoal. Chips, Chukar Droppings., Circuit Boxes, Clay, Clay Pipe, Clips, Cloth, Cloth Rags, CLSR Chemical Labpack, Compacted 55 Gal. Drums, Compacted Air Cooled Chiller, Compacted
Gallery Waste, Compacted Tumbleweeds, Compaction Disks, Compactor Motor, Compressed Air Bottle(De-Energized). Computer Mouse, Concrete. Concrete Blocks, Conduit Pipe, Construction Debris, Containment Tent,
Contaminated Equipment, Contaminated Rad HEPA Filters, Contaminated Refrigerator, Contaminated Ductwork, Contaminated Soil, Contaminated Tools, Contamninated Wood, Conwed Pads, Cooling Tubing, Copper From An
Annujus Fan Motor, Copper Piping, Copper Rods. Copper Wiring, Cork, Corkboard, Cosmolubric Hydraulic Oil, Cotton, Cotton Filter, Cotton Insulation, Cotton Liners, Crane Cable. Crusbed Spray Cans(Aluminum), Crushed
Stainless Steel Canisters From N-Basin, Crushed Vesse! (Injection Tank). Crushed Vials, Crylic Latex, Cured Epoxy, Cured Non-Haz Polyurethane Caulking, Custom Containcr Containing Molecular Sieve, Cut End Fuel Rods,
D&D Cyclotron Waste, D&D From Janus Reactor, D-5 Pit Waste. Debris, Decon of Core Sample Truck, Depleted Uranium Tumings & Grout, Depressurized Gas Cylinders, Dewatered Sludge, Diatomaccous Earth, Diesel Motor,
Diodc Detector, Disassembled 105A Exhauster, Discarded Tools, Disk Drive, Dog Pen D&D. Doors, Drain Pipe. Drain Traps. Drum Rings, Dry Combustibles, Dry Silicone, Dry Sweep, Dry Transformers, Dry Vegetation, Drywall,
Duct Tape, Ducting, Dust Pans, Duststop Filters, Elcctric Cord, Electric Hacksaw, Electric Motors, Electric Submersible Pumps, Electrical Box, Electrical Guide Wire Spool, Elcetrical Switches, Electroplated Steel, Electropolisher
Unit From 324 A-Ccll, Empty Punctured Acrosol Cans, Empty Sand Bags From Sand Blast Operation, Empty Shipping Cask, Euroclean HEPA Vacs, Alpha Detectors, Extension Cord, Face Shields, Fan Housing, Feces, Felt.
Fiberglass Carts. Fiberglass Insulation, Filler Rock, Fitter Media, Fire Hose, Fission Chambers, Flanges, Flex Hose. Floor Tile With Asbestos, Flyash. Foam, Fuel Baskets Wrapped [n Plastic, Fuel Rod Spaccr, Funnel Covers,
Furnace Brick, Fumnace Filter, Fumnace Slag. GAC Drums, Gas Analyzer, Gate Valve, Generators, Glass Bottles, Glass Insulation. Glass Test Tubes. Glass Wool. Gloves, Gorilla Pipe, Green Metal Fuel Monitor From 100N Basin,
Green Tape, Grifflon Fire Retardant Plastic, H-3 Contaminated Water And Resin, Hand Tools, Hazardous lon Exchange Resins, Headache Ball, Heater, Hemp Rope. HEPA Box, HEPA Filter, Herculite, Hittman Liner, Hoist, Hood
Gloves With Plastic Ring And Rubber O-Ring. Hoses, HVAC Filters, Hydraulic Cylinder, Hydraulic Lifi Table, Hydrautic Oil, Ion Exchange Column. lon Exchange Resin, Irreparable Garments, Jascpo Pump. Kitty Litter, Ladder.
Latcx Gloves, Laundry, Laundry By-Product, Lava Rock, Leachate From Collection Tank At 218WS5, Leather, Lids, Life Preserver, Lint, Magnct, Mask Canisters, Mask Cartridge. Mask Cartridge Filters, Mass Spectrometer, Metal
Bars, Metal Boxes, Mctal Clam Bucket From KEH Hot Yard, Metal Equipment Known As "Blue Goose"” From 325, Metal Garbage Can. Metal Lathe, Mctal Mounting Bracket, Mctal Nuts, Metal Pump From Empty Purgewater
Truck, Metal Sprayer, Mops, Motors, Mouse Feces, Mylar Paper, Nails, Neutron Activated Construction Debris, Nickel Chromium Wire, Noncontainerized Tumbleweeds, Non-Friable Asbestos, Nonrcgulated Oil, Nuts, Nylon
Ropes, Oscilloscope Camera. Paint Cans, Palmolive, Paper, Paper Cups. Paper Towels, Petrie Dishes, Piece of Rail Car Platform Shipped As Self Contained Item, Pigeon Nests, Pigmats, Plasma Exhaust Treatment Waste, Plastic
Brushes, Plastic Hard Hat, Plastic Port Ring, Porcelain Sinks, Portable Heater. Portable Light, PPE, PR Rubber Gloves, Propanc Tank, Pucks With 90-Mil Liners, Pumice Rock, Pump, Pump Motors, Pump Valve, Purex Inlet
Filters, Purex Supply Filters Wastc, Purex Tower # T-C3-1, Purex Tower T-G2, Purex Tower T-J4, Purex Tower T-L2, PVC Insulation, PVC Piping. Pyrofoam, Rabbit Droppings, Rad Crushed Glass, Rad Sings, Rad Sorb Pads,
Radiation Barrier Rope, Radiation Monitors, Radiators, Radiologically Contaminated Equipment That Has No Further Use. Radios. Rags, Railroad Tics, Rain Gear, RCRA Empty Crushed Aerosol Cans & Dcbris. Rear Truck
Asscmblies From LLW Rail Flat Car, Rebar, Resin De-Watering Operation Waste, Respirator Cartridges. Respirator Filters, Returned Laundry. Roll of Foam, Rope (Hemp). Rope (Nylon), RR Wheels. Rubber, Rubber "O" Ring.
Salcty Helmets., Safeway Ladder, Sagebrush, Saw Blade, Sawdust, Scaffolding, Scrap Light Fixtures From Duct Level, Screws, Sea-Land Container., Shear Blocks, Sheet Metal. Shield Plugs, Shoring Matcrials, Silica Gel From
Glove Box Ambient Air Exhaust Scrubber, Silica Gel From Vacuum Pump, Slurrics, Smoke Detectors, Snow Roof From U-Cell Cover Blocks. Soft Trash, Solidified Animal Feces And Urine, Sound Proof Doors. Steel Balls, Stcel
Bellows Transfornier, Steel Cable, Steel Elevator Shalt, Submersible Pump, Sump Pumps, Supertiger Waste, Surgeons Gloves, Swamp Cooler, Synthetic Polymeric Material, Tape, Tar Paper, Temp Gage, Ten Wipes, Texwipe
Cloths, Thermocouples, Tools, Transformers, Transite Pancl With Asbestos, Trash, Tumbleweeds. Tygon Hose, Unistrut, Vacuum Parts, Vacuum Vessel, Vacuums. Verification Tape, Vermiculite, Vinyl Flooring Contains
Asbestos, Waste Byproduct of Iron Co-Precipitation, Waste From Animal Rescarch, Water Fountain, Water Sampler. Water Tower 3902-A Demolition, Welding Hoses, Welding Machines, Welding Slag Is of Steel, Wood. Wood

T ocks, VOO AT Tt

... data

0 AHY 09-¥00C-"Td/40d




DOE/RL-2004-60 REV 0

APPENDIX E

INITIAL CONCEPTUAL SITE MODELS FOR THE
200-SW-2 OPERABLE UNIT LANDFILLS




DOE/RL-2004-60 REV 0

This page intentionally left blank.















































































































DOE/RL-2004-60 REV 0

REFERENCES

ARH-1608, 1970, Radioactive Contamination in Liquid Wastes Discharged to Ground Within
the Chemical Separations Area Control Zone Through 1969, Atlantic Richfield Hanford
Company, Richland, Washington.

ARH-2015, 1971, Radioactive Contamination in Unplanned Releases to Ground Within the
Chemical Separations Area Control Zone through 1970; Part 4, Atlantic Richfield
Hanford Company, Richland, Washington.

ARH-2757, 1973, Radioactive Contamination In Unplanned Releases To Ground Within The
Chemical Separations Area Control Zone Through 1972 (Exclusive of Liquid Waste
Storage Tank Farms), Part 4, Atlantic Richfield Hanford Company, Richland,
Washington.

BHI-00175, 1995, Z Plant Aggregate Area Management Study Technical Baseline Report,
Rev. 00, Bechtel Hanford, Inc., Richland, Washington.

BHI-00178, 1995, PUREX Plant Aggregate Area Management Study Technical Baseline Report,
Rev. 00, Bechtel Hanford, Inc., Richland, Washington.

D&D-28379, 2006, Geophysical Investigations Summary Report; 200 Area Burial Grounds:
218-C-9, 218-E-24, 218-E-5, 218-E-54, 218-E-8, 218-W-1A4, 218-W-24, and 218-W-11,
Rev. 1, prepared by CH2M HILL, Inc., for Fluor Hanford, Inc., Richland, Washington.

D&D-30708, 2006, Geophysical Investigations Summary Report, 200 Areas Burial Grounds:
218-E-1, 218-E-24, 218-E-8, 218-E-124, 218-W-1, 218-W-2, 218-W-3, and 218-W-11,
Fluor Hanford, Inc., Richland, Washington.

DOE G 435.1-1, 1999, Implementation Guide for Use with DOE M 435.1-1, U.S. Department of
Energy, Washington, D.C.

DOE/RL-88-20, 1997, Hanford Facility Dangerous Waste Permit Application, Low-Level Burial
Grounds, Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

DOE/RL-88-21, 1998, Hanford Facility Dangerous Waste Part A Permit Application, Rev. 11,
U.S. Department of ...iergy, Richland . perations . .fice, Richland, Washington.

DOE/RL-88-21, 1999, Hanford Facility Dangerous Waste Part A Permit Application, Rev. 22,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE/RL-2000-70, 2000, Closure Plan for Active Low-Level Burial Grounds, U.S. Department
of Energy, Richland Operations Office, Richland, Washington.

DOE/RL-2004-60, 2004, 200-SW-1 Nonradioactive Landfills and Dumps Group Operable Unit
and 200-SW-2 Radioactive Landfills and Dumps Group Operable Unit Remedial
Investigation/Feasibility Study Work Plan, Draft A, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order,
2 vols., as amended, Washington State Department of Ecology, U.S. Environmental
Protection Agency, and U.S. Department of Energy, Olympia, Washington.

E-35




DOE/RL-20C 60 REV 0

GE, 1946, Burial of Equipment and Material and Instruments 03/01/1946 Through 12/27/1946,
DDTS-GENERATED-5634, General Electric Company, Richland, Washington.

GE, 1947, Burial of Equipment and Material and Instruments 01/09/1947 Through 12/29/1947,
DDTS-GENERATED-5635, General Electric Company, Richland, Washington.

GE, 1948, Burial of Equipment and Material and Instruments 01/14/1948 Through 12/21/1948,
DDTS-GENERATED-5636, General Electric Company, Richland, Washington.

GE, 1949, Burial of Material 01/03/1949 Through 05/09/1949, LT YTS-GENERATED-5640,
General Electric Company, Richland, Washington.

GE, 1949, Disposition of Contaminated Government Property, DDTS-GENERATED-5637,
General Electric Company, Richland, Washington.

Hanford Site Drawings:

H-2-124, 218-E-1 Dry Waste Burial Ground

H-2-2503, 218-W-2 Dry Waste Burial Ground

H-2-31268, Solid Waste Burial Grounds Plot Plan

H-2-32095, 218-W-2A Industrial Burial Ground & 218-W-3 Dry Waste Burial Ground
H-2-32487, 218-W-4A4 Dry Waste Burial Site

H-2-32523, “C” Plant Liquid Waste Disposal Sites, 216 “C” Series

H-2-32560, As-Built Dry Waste Burial Site #218-E-12A4

H-2-33276, Dry Waste Burial Ground Trench 94

H-2-33276, Sheets 1, 2, and 5, Dry Waste Burial Ground 218-E-12B

H-2-33564, Dry Waste Disposal Caisson in 218-W-4 Site

H-2-34880, Sheets 1 and 2, Dry Waste Burial Ground 218-W-34

H-2-44501, Sheets 93 and 94, Area Map 200 East “C” Plant Facilities

H-2-55534, 218-E2, E2A, E4, ES5, E5A, & E9 Industrial Burial Ground Plan & Details
H-2-58025, Burial Details, Burial Ground 218-E-10, Trench #l

H-2-75149, Dry Waste Burial Ground 218-W-1

H-2-75351, Dry Waste Burial Ground 218-W-3AE

H-2-92004, Industrial Burial Ground 218-E10 Site-Plan and Details

H-2-94250, Dry Waste Burial Ground 218-W-11.

HAN-95462, 1966, “Scrap & SS Material Waste For Burial At Richland,” (U.S. Government
Memorandum to G. F. Penn, Fuels & Metallurgy Branch, roduction Division RL, from
H. V. Werner, SS Materials Representative, SAN), U. S. Atomic Energy Commission,
Richland, Washington, August 31.

HW-60807, 1959, Unconfined Underground Radioactive Waste and Contamination in the
200 Areas — 1959, General Electric Company, Richland, Washington.

HW-63703, 1960, Disposition of Contaminated Processing Equipment at Hanford Atomic
Products Operation 1958-1959, (01/01/1958 through 12/31. 759), General Electric

Company, Richland, Washington.

PNL-6456, 1988, Hazard Ranking System Evaluation of CERCLA Inactive Waste Sites at
Hanford, 3 vols., Pacific Northwest Laboratory, Richland, Washington.

Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

E-36




DOE/RL-2004-60 REV 0

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, 3 vols., Rockwell Hanford Operations,
Richland, Washington.

RHO-65462-80-035, 1980, “Description of Waste Buried in Site 218-W-4B” (letter to Those
Listed, from V. L. Hale, Technology Department), Rockwell Hanford Operations,
Richland, Washington, September 10.

RHO-72710-82-167, 1982, “Final Report: 218-E-1 Dry Waste Burial Ground Characterization
Survey,” (letter to W. F. Heine, Environmental Control, from R. B. Kasper,
Hydrogeology Unit), Rockwell Hanford Operations, Richland, Washington,

November 10.

Solid Waste Information and Tracking System, Hanford Site database.

WAC 173-303-400(3), “Standards,” Washington Administrative Code, as amended, Washington
State Department of Ecology, Olympia, Washington.

Waste Information Data System, Hanford Site database.

WHC-EP-0912, 1996, The History of the 200 Area Burial Ground Facilities, 2 vols.,
Westinghouse Hanford Company, Richland, Washington.

E-37




DOE/RL-2004-60 REV 0

This page intentionally left blank.

E-38






\OE/RL-2004-60 REV 0

This page intentionally left blank.

Distr.-2





