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200 EAST GROUNDWATER AAMS EXECUTIVE SUMMARY

This report presents the results of an aggregate area management study (AAMS) for the
200 East Groundwater Aggregate Area in the 200 Areas of the U.S. Department of Energy
(DOE) Hanford Site in Washington State. This scoping level study provides the basis for
initiating Remedial Investigation/Feasibility Study (RI/FS) activities under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA); or Resource
Conservation and Recovery Act (RCRA)Facility Investigations (RFI) and Corrective Measures
Studies (CMS). This report also integrates select RCRA treatment, storage or disposal (TSD)
closure activities with CERCLA and RCRA past practice investigations.

Through the experience gained to date on developing work plans, closure plans, and
permit applications at the Hanford Site, the parties to the Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement) have recognized that all past practice investigations
must be managed and implemented under one characterization and remediation strategy,
regardless of the regulatory agency lead (as defined in the Tri-Party Agreement). In particular,
the parties have identified a need for greater efficiency over the existing RI/FS and RFI/CMS
investigative approaches, and have determined that, to expedite the ultimate goal of cleanup, -
much more emphasis needs to be placed on initiating and completing waste management unit
cleanup through interim measures.

This streamlined approach is described and justified in the Hanford Federal Facility
Agreement and Consent Order Change Package, dated May 16, 1991 (Ecology et al. 1991).
To implement this approach, the three parties have developed the Hanford Site Past-Practice
Strategy (DOE/RL 1992a) for streamlining the past practice remedial action process. This
strategy provides new concepts for the following:

. Accelerating decision-making by maximizing the use of existing data consistent
with data quality objectives (DQOs)

. Undertaking expedited response actions (ERAs) and/or interim remedial
measures (IRMs), as appropriate, to either remove threats to human health and
welfare and the environment, or to reduce risk by reducing toxicity, mobility, or
volume of contaminants.

The Hanford Site Past-Practice Strategy (DOE/RL 1992a) describes the concepts and
framework for the RI/FS (or RFI/CMS) process in a manner that has a bias-for-action through
optimizing the use of interim remedial actions, culminating with decisions on final remedies on
both an operable-unit and aggregate-area scale. The strategy focuses on reaching early
decisions to initiate and complete cleanup projects, maximizing the use of existing data,
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coupled with focused short time-frame investigations, where necessary. As more data become
available on contamination problems and associated risks, the details of the longer term
investigations and studies will be better defined.

The strategy includes three paths for interim decision-making and a final remedy-selection
process for the operable unit that incorporates the three paths and integrates the various
contaminant plumes addressed in those paths. The three paths for interim decision-making
include the ERA, IRM, and limited field investigation (LFI) paths. The strategy requires that
aggregate area management study reports (AAMSRs) be prepared to evaluate existing
groundwater contamination data to support initial path decisions. This AAMSR is one of ten
reports that will be prepared for each of the ten aggregate areas defined in the 200 Areas.

The near-term past practice strategy for the 200 Areas provides for ERAs, IRMs, and
LFIs for individual waste management units, waste management unit groups, and groundwater
plumes, and recommends separate source and groundwater operable units. Initial
recommendations for each of the groundwa  plumes within the 200 East Groundwater
Aggregate Area are provided in the report. Work plans will initially focus on limited intrusive
investigations at the highest priority plumes as established in the AAMSR. The goal of this
initial focus is to establish whether interim remedial measures are justified. Plumes identified
as candidate ERAs will be further evaluated following the Site Selection Process for Expedited
Response Actions at the Hanford Site (Gustafson 1991).

While these elements may mitigate specific contamination problems through interim
actions, the process of final remedy selection must be completed for the operable unit or
aggregate area to reach closure. The aggregation of information obtained from the LFIs and
interim actions may be sufficient to perform the cumulative risk assessment and to define the
final remedy for operable unit or aggregate area. If the data are not sufficient, additional
investigations and studies will be performed to the extent necessary to support final remedy
selection. These investigations would be performed within the framework and process defined
for RI/FS programs.

Several integration issues exist that are generic to the overall past practice process for the
200 Areas and include the following:

o Future Work Plan Scope. Although the current practice for implementing
RI/FS (RF1I/CMS) activities is through operable unit based work plans, individual
LFI/IRMs may be more efficiently implemented using LFI/IRM-specific work
plans.

i Groundwater Operable Units. A general strategy recommended for the 200
Areas is to define separate operable units for groundwater affected by 200 Areas
source terms. This requires that groundwater be removed from the scope of the
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existing source operable units and new groundwater-specific operable units be
established. Recommendations for groundwater operable units are developed in
the groundwater AAMSRs.

o Work Plan Priori” ition. Although priorities are established in the AAMSR
for operable units within the aggregate area, priorities between aggregate areas
have yet to be established. The integration of priorities at the 200 Areas level is
considered a prerequisite for establishing a schedule for past practice activities in
the 200 Areas.

It is intended that these integration issues be resolved following the completion of ™ ten
AAMSRs (Draft A) scheduled for September 1992. Resolution of these issues will be !~ d on
a¢ lisions" 1 ¢« p : among the Washington State Department of Ecology (Ecology),
the U.S. Environmental Protection Agency (EPA), and DOE. Following resolution of these
issues a schedule for past practice activities in the 200 Areas will be prepared.

Background, environmental setting, and known contamination data are provided in
Sections 2.0, 3.0, and Section 4.1. This information provides the basis for development of the
preliminary conceptual model in Section 4.2 and assessing health and environmental concerns
in Section 5.0. Preliminary applicable or relevant and appropriate requirements (ARARS)
(Section 6.0) and preliminary remedial action technologies (Section 7.0) are also developed
based on this data. Section 8.0 provides a discussion of the data quality objectives. Data
needs identified in Section 8.0 are based on data gaps determined during the development of
the conceptual model, human health and environmental concerns, ARARs, and remedial action
technologles Recommendations in Section 9.0 are developed using all the 1nf0rmat10n
provided in the sections which precede it.

The Hanford Site, operated by the DOE, occupies about 1,450 km? (560 mi?) of the
southeastern part of Washington north of the confluence of the Yakima and Columbia Rivers.
The Hanford Site was established in 1943 to produce plutonium for nuclear weapons using
production reactors and chemical processing plants. The 200 East Groundwater Aggregate
Area includes the Hanford Site’s 200 East Area plus other surrounding land where the
contamination has spread.

Between 1944 and the present, the 200 Areas have housed various chemical processing
plants for extracting plutonium, uranium, and fission products from irradiated fuels and
secondary waste streams.

The 200 East Groundwater Aggregate Area contains a large variety of waste disposal and
storage facilities. High-level wastes were stored in underground single-shell tanks. Low-level
wastes such as cooling and condensate water were allowed to infiltrate into the ground through
cribs, ditches, and open ponds. Detailed descriptions of waste management units that may
impact groundwater are provided in Section 2.3.
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into 3 operational plumes recommended for IRMs. Nineteen contaminants are proposed for
LFIs, to determine if IRMs are justified. There are over 60 constituents for which the final
remedy selection path is recommended. Finally, the tritium plume is proposed for a risk
assessment. Two groundwater operable units are defined for the 200 East Area, C .. -OU-3 and
GW-0OU-4. These are defined based on a groundwater ydrological divide, and encompass the
contaminants listed for ERAs, ™ Ms, ~ "Ts, final remedy, and ri ° assessment. Based on the
relative priorities of the plumes in each groundwater operable unit, it is recommended that
GW-0U-4 be given higher priority than GW-OU-3 for follow-up action.

The data evaluation process is *cussed ~  Section 9.2. Recommendations for defining
operable unit boundaries and prioritizing operable units for work plan development are
provided in Section 9.3. Included in Section 9.3 are the interactions with RCRA and on-g *
CERCLA investigations. *™ recommer * ““ins for fi * : characteri “'d>n ner * will be more
fully developed and implemented through work plans. Sections 9.4 and 9.5 provide
recommendations for focused feasibility and treatability studies, respectively. Section 9.6
discusses ¢"~ icte = tion activities which will be done on an aggregate area scale.
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1.0 INTRODUCTION

--€ U.S. Department of Energy (DOE) Hanford Site in Washington State is organized
into numerically designated operational areas including the 100, 200, 300, 400, 600, and
1100 Areas (Figure 1-1). The U.S. Environmental Protection Agency (EPA), in November
1989, included the 200 Areas of the Hanford Site on the National Priorities List (NPL) under
the Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA). Inclusion on the NPL initiates the Remedial Investigation (RI) and Feasibility
Study (FS) process for characterizing the nature and extent of contamination, assessing risks
to human health and the environment, and selection of remedial actions.

This report presents the results of an aggregate area management study (AAMS) for “*~
200 st __oundwater Aggregate Area located in the 200 Areas. The study provides the
basis for initiating RI/FS under CERCLA or under the Resource Conservation and Recovery
Act (RCRA) Facility Investigations (RFI) and Corrective Measures Studies (CMS). This
report also integrates RCRA treatment, storage, or disposal (TSD) closure activities with
CERCLA and RCRA past practice investigations.

This chapter describes the overall AAMS approach for the 200 Areas, defines the
purpose, objectives and scope of the AAMS, and summarizes the quality assurance (QA)
program and contents of the report.

1.1 OVERVIEW

The 200 Areas, located near the center of the Hanford Site, encompasses the 200
West, East and North Areas which contain reactor fuel processing and waste management
facilities.

Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement), signed by the Washington State Department of Ecology (Ecology), DOE, and
EPA (Ecology et al. 1990), the 200 NPL Site encompasses the 200 Areas and selected
portions of the 600 Area. The 200 NPL Site is divided into 8 waste area groups largely
corresponding to the major processing plants (e.g., B Plant and T Plant), and a number of
isolated operable units located in the surrounding 600 Area. Each waste area group is
further subdivided into one or more operable units based on waste disposal information,
location, facility type, and other site characteristics. The 200 NPL site includes a total of 44
operable units including 20 in the 200 East Area, 17 in the 200 West Area, 1 in the 200
North Area, and 6 isolated operable units. The intent of defining operable units was to
group associated waste management units together, so that they could be effectively
characterized and remediated under one work plan.

1-1
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refines the existing past practice decision-making process as defined in the Tri-Party
Agreement. The fundamental principle of the strategy is a bias-for-action by optimizing the
use of existing data, integrating past practice with RCRA TSD closure investigations,
focusing the RI/FS process, conducting interim remec¢” ° actions, and reaching early
decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area
scale. iue ultimate goal is the comprehensive cleanup or closure of all contaminated areas at
the Hanford Site at the earliest possible date in the most effective manner.

The process under this strategy is a continuum of activities whereby the effort is
refined based upon knowledge gained as work progresses. Whereas the strategy is intended
to streamline investigations and documentation to promote the use of interim actions to
accelerate cleanup, it is consistent with RI/FS and . .FI/CMS processes. An important
element of this strategy is the ap) * :ation of the observatior -* approach, "~ v" ":h
characterization data are collected concurrently with cleanup.

For the 200 Areas the first step in the strategy is the evaluation of existing information
presented in AAMSR. Based on this information, decisions are made regarding which
strategy path(s) to pursue for further actions in the aggregate area. The strategy includes
three paths for interim decision making and a final remedy-selection process that incorporates
the three paths and integrates sites not addressed in those paths. As shown on Figure 1-2,
the three paths for decision making are the following:

o Expedited response action (ERA) path, where an existing or near-term
unacceptable health or environmental risk from a site is detern " ~ed or suspected,
and a rapid response is necessary to mitigate the problem

o Interim remedial measure (IRM) path, where existing data are sufficient to
indicate that the site poses a risk through one or more pathways and additional
investigations are not needed to screen the likely range of remedial alternatives
for interim actions; if a determination is made that an IRM is justified, the
process proceeds to select an IRM remedy and a focused feasibility study (FFS),
if needed, to select a remedy

° Limited field investigation (LFI) path, where minimum site data are needed to
support IRM or other decisions, and are obtained in a less formal manner than
that needed to support a final Record of Decision (ROD). Data generated from a
LFI may be sufficient to directly support an interim ROD. Regardless of the
scope of the LFI, it is a part of the RI process, and not a substitute for it.

The process of final remedy selection must be co pleted for the aggregate area to
reach closure. The aggregation of information obtained from LFI and interim actions may be
sufficient to perform the cumulative risk assessment and to define the final remedy for the
aggregate area or associated operable units. If the data are not sufficient, additional

1-3
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o Groundwater Field Characterization Report
. 200 West Area Borehole Geophysics Field Characterization
. 200 East Area Borehole Geophysics Field Characterization.

The general scope of the topical reports related to this AAMSR is described in Section
8.0.

Information on waste sources, pathways, and receptors is used to develop a preliminary
conceptual model of the aggregate area. In the preliminary conceptual model, the release
mechanisms and transport pathways are identified. If the conceptual understanding of the
site is considered inadequate, limited field characterization activities can be undertaken as
part of the study. Field characterization activities occurring in parallel with and as part of
the AAMS process include the following:

o Expanded groundwater monitoring programs (non-Contract Laboratory Program
[CLP]) at approximately 80 select existing wells to identify contaminants of
concern and refine groundwater plume maps

. In situ assaying of gamma-emitting radionuclides at approximately 10 selected
existing boreholes per aggregate area to develop radioelement concentration
profiles in the vadose zone.

Wells, boreholes, and analytes are selected based on a review of existing environmental
data which is undertaken early in the AAMS process. Field characterization results will be
presented later in topical reports.

After the preliminary conceptual model is developed, health and environmental
concerns are identified. The purpose of this determination is to provide one basis for
determining recommendations and prioritization for subsequent actions at waste management
units. Potential applicable or relevant and appropriate requirements (ARARs) and potential

fialt v c_ . :«d. In cases where the existing information is sufficient,

the Hanford Site For uegy allows for fc . _ 3 or CMS to be initiated prior
to the completion of the study.

Data needs are identified by evaluating the sufficiency of existing data and by
determining what additional data are necessary to adequately characterize the aggregate area,
refine the preliminary conceptual model and potential ARARS, and/or narrow the range of
remedial alternatives. Determin: “)ns are made regarding the level of uncertainty associa |
with existing data and the need to verify or supplement the data. If additional data are

1-7
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All ten AAMS are scheduled to be completed by September 1992. This will facilitate a

coordinated approach to prioritizing and implementing future past practice activities for the
entire 200 Areas.

1.3 PURPOSE, SCOPE, AND OBJECTIVES

-.le purpose of conducting an AAMS is to compile and evaluate the existing body of
knowledge and conduct limited field characterization work to support the Hanford Site
Past-Practice Strategy decision-making process for an aggregate area. The AAMS process is
similar in nature to the RI/FS scoping process prior to work plan development and is
intended to maximize the use of -existing data to allow a more limited and focused RI/FS.
Deliverables for an AAMS consist of the AAMSR and health and safety, project
management, and Information Management Overview (IMO) plans.

Specific objectives of the AAMS include the following:

o Assemble and interpret existing " ta * cluding operational and environmental data

o Describe site conditions

o Conduct limited new site characterization work if data or interpretation

uncertainty could be reduced by the work (results from this work may not be
available for the AAMSR, but will be included in sul quent topical reports)

o Develop a preliminary conceptual model

o Identify contaminants-of concern, and their distribution

o Identify potential ARARSs

o 2~ prel___nary lial : ob potential 1 lial
technologies, and if possible provider. .= . fi_ FFS

o Recomr :nd treatability studies to support the evaluation of remedial action
alternatives

. Define data needs, establish general DQOs and set data | »rities
o Provide recommendations for ERA, IRM, LFI or other actions

L Redefine and prioritize, as data allow, operable unit boundaries
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o Appendix A, Supplemental _a  provides supplemental data supporting -
AAMSR.

The following plans are included and will be used to support past practice activities in
the aggregate area:

Appendix B: Health and Safety Plan
. Appendix C: Project Management Plan
o Appendix D: Information Management Overview.

Community relations requirements for the 200 __st Groundwater Aggregate Area can

| found in the Commun Relations Plan for the F  ford Federal Facility Agreement and
Conse Order (Eco® !y et al. 1989).
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2.0 FACILITY, PROCESS, AND Ol .4 . {ONAL HISTORY DESCRIPTION

Section 2.0 of the 200 East Groundwater Aggr ~ te Area Management Study Report
(AAMSR) presents historical data and physical descriptions of waste management units and
unplanned releases that potentially impact groundwater in the three 200 East source aggregate
areas and the 200 North Aggregate Area. D'~ ™ d physical descriptions and historical data
on waste sources and disposal practices are presented in the four AAMSRs for the PU™"Y
Plant, B Plant, Semi-Works, and 200 Jorth Aggregate Areas. This information is
summarized in this section, generally organized by aggregate area in the order listed above.
The focus of Section 2.0 is on those waste management units and unplanned releases that
potentially could impact groundwater. Section 3.0 describes the environmental setting of
those waste management units. Section 4.0 discusses the contaminants detected in the 200
East Area groundwater and qualitatively relates these contaminants to waste management
units and unplanned releases.

Section 2.1 describes the location of the 200 East Groundwater Aggregate Area,
Section 2.2 summarizes the history of operations for the four aggregate areas, Section 2.3
describes the waste management units and unplanned releases that could potentially impact

groundwater, and Section 2.4 describes the waste generating processes in the four aggregate

areas that could potentially affect groundwater quality. Section 2.5 discusses interactions
with other aggregate areas or operable units. Sections 2.6 and 2.7 discuss interactions with
Resource Conservation and Recovery Act (RCRA) and other Hanford programs. Section 2.8
describes the groundwater monitoring facilities that are currently active in the 200 East Area.
Facilities, topography, and monitoring wells are shown in detail on Plates 1, 2, and 3,

respectively.

2.1 LOCATION

The Hanford Site, ¢  ated by the U.S. g tment of Energy (DOE), occupies about
1,450 km? (560 _ of t ioutheastern part of Was' * gton State north of the confluence of
the Yakima : 1 Coh »ia Rivers (Fi; :1-1). The 200 East Groundwater Aggregate Area
is a controlled area of approximately 20 km? ..7 mi?) near the middle of the Hanford Si
The 200 East Groundwater Aggregate Area is about 8 I___ (5 ___) from the Columbia River
and 11 km (6.8 mi) from the nearest Hanford boundary. There are 21 operable units
grouped into four aggregate areas: PUREX Plant, B Plant, Semi-Works, and 200 North
(Figures 1-1 and 1-3). The 200 East Groundwater Aggregate Area encompasses groundwater
that underlies these four aggregate areas.
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2.2 HISTORY OF OPERATIONS

The Hanford Site, established in 1943, was origin: "/ designed, built, and operated to
produce plutonium for nuclear weapons using production reactors and chemical reprocessing
plants. In March 1943, construction began on three reactor facilities (B, , and F Reactors)
and three chemical processing facilities (B,T, and U Plants). After World War II, six more
reactors were built (H, DR, C, KW, KE and N Reactors). Beginning in the 1950’s, energy
research and development, isotope use, and other activities were added to the Hanford
operation. In early 1964, a presidential decision was made to begin shut down of the
reactors. Eight of the reactors were shut down by 1971. T] N Reactor operated through
1987; and was placed on cold standby status in October 1989. Westinghouse Hanford was
notified September 20, 1991, that they should cease preservation and proceed with activities
leading to a decision on ultimate decommissioning of the rear r. These activities are scoped
within a N Reactor shutdown program which is scheduled to be ¢t )leted in 1999.

Operations in the 200 Areas (West and East) are mainly related to separation of special
nuclear materials from spent nuclear fuel. Spent nuclear fuel is fuel that has been witt -awn
from a nuclear reactor following irradiation. The 200 East ( jundwater Aggregate Area
consists of four main processing areas (Figures 1-1 and 1-3).

o PUREX, where tributyl phosphate processes separate plutonium from spent
uranium fuel rods

o B Plant, where bismuth phosphate processes sep:  ed plutonium from spent
uranium fuel

J Semi-Works, where plutonium separation technology was developed before full-
scale implementation

° 200 North, where irradiated nuclear __el __Js were stored before processii _
The 200 Areas also contain nonradioactive support facil es, including transportation
maintenance buildings, service stations, and a coal-f _1 powerhouse for process steam

production, steam transmission lines, raw water treatment plants, water storage tanks,
electrical maintenance facilities, and subsurface sewage disposal systems.

2.2.1 PUREX Plant Agg ate Area

The major processes conducted at PUREX Plant Aggregate Area have been involved
with uranium and plutonium recovery.
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The 202-A Building (PUREX Plant) is one of the primary PUREX Plant Aggregate
Area facilities. The PUREX process is an advanced solvent extraction process that uses a
tributyl phosphate in normal paraffin hydrocarbon solvent for recovering uranium and
plutonium from nitric acid solutions of irradiated uranium. This process occurred between
1955 and 1972. After 11 years of nonoperation, the building resumed operatlons in
November 1983 and is still considered an active site.

The PUREX Plant Aggregate Area contains eight tank farms. The 241-A, 241-AX,
and 241-C Tank Farms are currently inactive and have undergone initial stabilization. The
241-AN, 241-AP, 241-AW, 241-AY, and 241-AZ Tank Farms are currently active.

2 2 BT at Aggregate Area

The major processes at the B Plant Aggregate Area involved extraction of plutonium
from nuclear fuels; purification, precipitation, and encapsulation of cesium and strontium
from PUREX-derived waste streams; various waste handling processes such as evaporation;
and transfer of single-shell tank waste.

The 221-B Building is one of the primary B Plant Aggregate Area facilities. It began
operation in 1945, separating plutonium by bismuth phosphate chemical methods. It ceased
operation in 1952, then began various waste treatment operations in 1965. Several additions
to the 221-B Building, such as the 225-B Waste Encapsulation and Storage Facility (WESF)
and the 221 Cask Transfer Facility were constructed during this period.

Waste evaporators and in-tank solidification (ITS) units have been used in the 241-B,
241-BX, and 241-BY Tank Farms to minimize the volume of the tanked waste. Also, some
B Plant Aggregate Area tank wastes were transferred to the U Plant Aggregate Area for
uranium recovery, then returned to the B Plant Aggregate Area and disposed to the ground.

2.2.3 Semi-Works Aggregate Area

The Semi-Works Aggregate Area was composed of two primary facilities: the 201-C
Process Building and the Critical Mass Laboratory (209-E Building). The 201-C Process
Building was constructed in 1949 as a pilot plant for reprocessing reactor fuel using the
Reduction-Oxidation (REDOX) process. In 1954 the 201-C Process Building was converted
to a pilot plant for the PUREX process and functioned in this capacity until 1956 when
operations were terminated. In 1961 the 201-C Process Building was again converted, this
time to recover strontium from fission product waste. This facility operated until 1967,
during which time it was also used for recovery of cerium, technetium, and promethium.
Decommissioning work began in 1983.
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alpha-emitting concentrations greater than 100 nCi/g. Heads of Field Elements
(e , Richland . .eld Office Manager) can determine that other alpha
contaminated wastes peculiar to a specific site must be managed as a .U waste.

. Low-level waste is defined as: radioactive waste not classified as high-level
waste, TRU waste, spent nuclear fuel, or Ile(2) byproduct material as defined by
this Order. Test specimens of fissionable material irradiated for research and
development only, and not for production of power or plutonium, may be
classified as low-level waste, provided the concentration of TRU waste is less

than 100 nCi/g.

A discussion and detailed description of t*- v~z management units and waste disposal
p e Tp " " in the individual source AAMSRs for the four aggregate areas. Also
included in those reports is a description of unplanned releases from waste disposal, transfer,

or storage units in each of the four aggregate areas.

This section identifies and consolidates waste management units and unplanned releases
that may potentially impact groundwater in the three 200 East source aggregate areas and the
200 North Aggregate Area. The waste management units within each aggregate area are
divided into categories that are consistent with each source aggregate area management study
(AAMS). Presented below is a description of waste management categories and the method
for evaluating the potential impact on groundwater for each waste management unit and
unplanned release. Table 2-1 lists the waste management units within the four source
aggregate areas. Tables 2-2 and 2-3 present information used in the screening process to
evaluate impact to groundwater, with a summary of waste management screening presented
in Table 2-4. Tables 2-5 and 2-6 present the radionuclide and chemical waste discharge
inventory for these waste management units and unplanned releases. Plate 1 shows facility
locations.

The waste management unit categories are defined as follows:

o Tanks and Vaults. Tanks and vaults store radioactive liquid wastes generated by
uranium and plutonium processing activities. Several types of tanks are present
in the aggregate areas including catch tanks, settling tanks, and storage tanks.
The catch tanks are generally associated with diver »n boxes and other transfer
units and were designed to accept overflow and spills; wastes collected in catch
tanks were transferred to storage tanks. Settling tanks were used to settle
particulates in liquid wastes prior to transfer to cribs. Storage tanks were used to
collect and store large quantities of liquid wastes. Storage tanks include
single-shell tanks and double-shell tanks, which are described in each source
AAMSR.
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(WIDS, WHC 1991a) are accurate. Therefore, evaluations are to be viewed as conservative
approximations that estimate the relative importance of each disposal site. Table 2-2 also
identifies waste management units that may have had a significant impact on groundwater
flow. Units that discharged greater than 100,000 m? (3,500,000 ) of I 1id were placed in
this category. The choice of 100,000 m? (3,500,000 3) was chosen because it is, except for
the ponds, one or two orders of magnitude greater than typical soil column pore volume
estimates. In addition, sources of noncontaminated water (plant irrigation, water supply
leaks, construction practices including water compaction of bedding and backfill soils during
pipeline placement, etc.) likely contributed water to the vadose zone that may have mixed
with waste and contributed to downward migration. However, this potential contribution
cannot be quantified. Thus, it has been neglected in this evaluation.

C phys 11 information presented in this report is a summary of the geophysical
logs reviewed for each source aggregate area. A description of the review procedure and
general log quality and availability is presented in Appendix A for each AAMSR. The logs
reviewed were gross gamma logs; the primary sources for these logs were Fecht et al. (1977)
and periodic reports (Hanlon 1991).

The gross gamma logs for each well were compared to the geologic log to identify
variabilities in the gross gamma response which could be attributed to changes in lithology.
Gross gamma responses that could not be attributed to lithology were called out as possible
indications of contamination. The gross gamma log evaluations are semiquantitative due to
the different log vintages, and lack of quantitative calibration of the various scintillation
probes. It is possible that some of the elevated responses are due to radionuclides sorbed to
the well casing as annular material rather than radionuclides in the soil, but this would still
indicate that contamination has penetrated to that depth. Liquid discharges from waste
management units were identified as potentially impacting the uppermost aquifer if an
elevated gamma response was noted below or within 10 m (33 ft) of the water table.
Elevated gross gamma response within 10 m (33 ft) of the water table should cover areas
where the water table has changed elevation and areas where contaminants may have drained
out of the lower vadose zone. The results of this screening are presented in Table 2-3. This
screening method is limited because wells where logging can be performed are often some
distance from the facility being monitored and a release to the soil, even if present, may not
be detected due to shielding from intervening soil. It should be noted that failure to detect
elevated gross gamma levels in monitoring wells does not disprove downward contaminant
migration, as the wells may not intercept the zone through which migration may have
occurred. The geophysical logs serve better as positive proof of contaminant migration.

Table 2-1 presents the waste management units that have the potential to impact the
unconfined aquifer. The locations of these waste management units are shown on Plate 1.
The following sections further screen the waste management units within each aggregate area
using the process described in the introduction to Section 2.3. A complete description of
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not be evaluated. The other unplanned release, UPR-200-E-59, did not involve the release of
liquid to the soil.

2.3.1.2 Cribs and Drains. Twenty-four cribs and 16 french drains were identified within
the PUREX Plant Aggregate Area (WHC 1991a).

Based on a comparison of the waste volume at ea * waste management unit with the
pore volume in the soil col ~n below the unit, the following cribs and french drains
potentially contributed contaminants to groundwater:

o 216-A-3 Crib o 216-A-30 Crib

o 216-A-4 Crib o 216-A-36A Crib

° 216-A-5 Crib o 216-A-36B Crib

o 216-A-6 Crib o 216-A-37-1 Crib

o 216-A-7 Crib o 216-A-37-2 Crib

o 216-A-8 Crib o 216-A-45 Crib

o 216-A-9 Crib o 216-A-11 French Drain
o 216-A-10 Crib o 216-A-12 French Drain
. 216-A-21 Crib ° 216-A-13 French Drain
° 216-A-24 Crib o 216-A-16 French Drain
. 216-A-27 Crib . o 216-A-17 French Drain.
° 216-A-15 French Drain

The results of this screening are presented in Table 2-2.

In addition to potentially contributing contaminants to the groundwater, the following
cribs may have had significant impact on the groundwater flow:

° 216-A-5 Crib ° 216-A-30 Crib

o 216-A-6 Crib o 216-A-36B Crib

. 216-A-8 Crib ° 216-A-37-1 Crib
° 216-A-9 Crib o 216-A-37-2 Crib
° 216-A-10 Crib ° 216-A-45 Crib.

° 216-A-24 Crib

Gross gamma log results were reviewed for the PUREX Plant Aggregate Area cribs
and drains. The results of this review are presented in Table 2-3. The gross gamma logs
support the potential for impact to the unconfined aquifer from the following cribs:

o 216-A-8 Crib

. 216-A-10 Crib
o 216-A-24 Crib
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Therefore, these are not considered potential contributors of contaminants to groundwater.
However, the 2607-E6 Septic Tank/Drain Field potentially may have affected the
groundwater flow, as indicated in Table 2-2.

2.3.1.6 Transfer Facilities, Diversion Boxes, and Pipelines. Diversion boxes and sumps
house the switching facilities where wastes can be routed from one process line to another.
Twenty-seven diversion boxes were identified in the PUREX Plant Aggregate Area. The
following three diversion boxes are associated with unplanned releases involving liquid waste
being discharged to the soil:

° 241-A-151 Diversion Box/UN-200 ~ 25, UN-200-E-26, UN-200-E-31
241-C-152 Diversion Box/UN-200-E-82
o 241-CR-151 Diversion Box/UN-200-E-81.

The volume of liquid for the unplanned releases associated with the 241-A-151
Diversion Box is not known. The volume of liquid for ** - unplanned releases associated
with the 241-C-152 and 241-CR-151 Diversion Boxes is known, but the area that was
covered by the releases is not known. Therefore, the potential of liquid reaching the
groundwater is not known. Details of the unplanned releases are in Table 2-1.

2.3.1.7 Basins. Two retention basins were identified within the PUREX Plant Aggregate
Area: the 207-A Retention Basins and the 216-A-42 Retention Basin. These basins are open
settling ponds where wastewater was held before overflowing into a ditch. The 207-A
Retention Basins consist of six rubber-lined holding cells (WHC 1991a). The 216-A-42
Retention Basin consists of three covered concrete-lined sections. No liquid unplanned
releases are associated with the retention basins in the PUREX Plant Aggregate Area. One
geophysical log was examined near the 216-A-42 Retention Basin. No elevated gamma
levels were detected in this log.

2.3.1.8 Burial Sites. There are five burial grounds (216-E-1, -8, -12A, -12B, and -13
Burial Grounds) and one burning pit (200-E Burning Pit) in the PUREX Plant Aggregate
Area. The burial grounds reportedly received solid waste only, although some drummed
liquids may have been disposed of without being reported. However, the quantity of such
occasional disposal was probably not sufficient to allow liquids to migrate all the way to
groundwater. Therefore, the driving force for the migration of contaminants from the burial
grounds is natural recharge, which in the 200 East Area is low (see Section 3.5.2.2.1).
Although contaminants may migrate from these burial grounds to the unconfined aquifer in
the future, for the purposes of this study the current potential of contaminants reaching the
unconfined aquifer from the burial grounds is low.

2.3.1.9 Unplanned Releases. The majority of the unplanned releases reported in the
PUREX Plant Aggregate Area were confined to shallow surface spills. Many of these spills
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Geophysical logs (gross gamma logs) were reviewed for the 241-B, 241-BX, and 241-
BY Tank Farms to evaluate the potential of migration of gamma-emitting radionuclides to
groundwater from the unplanned releases at this facility.

In the 241-B Tank Farm, elevated levels of gamma activity were detected within the
backfill material around the tanks and near the surface, and within the Hanford sand beneath
the bottom of the tanks. Elevated gamma activity at the base of the backfill and extending
into the upper reach of the Hanford sand occurs near tanks 251-B-101, -105, -106, -107, and
-110. Because of the limited depth of the wells, the possibility that gamma emitters may
have reached the groundwater cannot be ruled out or confirmed.

In the 241-BX Tank Farm, elevated ——a activity is present within the backfill
material arour ( ‘ ‘ © osu ” addition, elevated gamma activity is
indicated beneath the 241-BX-107 and 241-BX-111 Tanks within the Hanford sand. No
definite migration is in evidence from the gamma logs available. Because of the limited
depth of the wells, the possibility that gamma emitters may have reached the groundwater
cannot be ruled out or confirmed.

In the 241-BY Tank Farm, elevated gamma activity is present within the backfill
material around the tanks and near the surface, and within the Hanford sand beneath the
tanks. Elevated gamma radiation is detected to the total depth of wells located near tanks
241-BY-102, -103, -104, -105, -107, and -108. The possibility that gamma emritters have
reached the groundwater cannot be ruled out or confirmed.

2.3.2.2 Cribs, Drains, and Drain Fields. Twenty-four cribs and two french drains are.
present at the B Plant Aggregate Area. The cribs and drains typically received intermediate
and low-level waste for disposal.

Based on a comparison of the waste volume in each unit with the pore volume in the
soil column below the unit, the following cribs in the B Plant Aggregate Area may have
contributed contaminants to the groundwater:

° 216-B-7A and B Cribs ° 216-B-44 Crib
° 216-B-8TF Crib and Tile Field ° 216-B-45 Crib
° 216-B-9TF Crib and Tile Field o 216-B-46 Crib
° 216-B-10A Crib ° 216-B-47 Crib
° 216-B-12 Crib ° 216-B-48 Crib
. 216-B-14 Crib ° 216-B-49 Crib
° 216-B-15 Crib ° 216-B-50 Crib
o 216-B-16 Crib ° 216-B-55 Crib
° 216-B-18 Crib ° 216-B-57 Crib
. 216-B-19 Crib . 216-B-62 Crib.
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There is no evidence of release of contaminants to the groundwater based on the gross
gamma radiation logs available for these ponds.

The 216-B-2-1, 216-B-2-2, 216-B-3-1, and 216-B-3-2 Ditches may have potentially
contributed contaminants to the groundwater based on the screening presented in Table 2-2.
The 216-B-2-3 and 216-B-3-3 Ditches probably contributed contaminants to the groundwater
even though the liquid volume received by these ditches is unknown. Because of the large
liquid volume that passed through the 216-B-2-1, 216-B-3-1, and 216-B-3-2 Ditches they may
have had a significant = pact on groundwater flow.

There is no evidence of release of contaminants to the groundwater based on the
available ~-oss gamma radiation logs a ™ ‘e for the * “hes.

Based on the screening in Table 2-2, the following trenches in the B Plant Aggregate
Area may have contributed contaminants to the groundwater:

216-B-32 Trench
216-B-33 Trench
216-B-34 Trench
216-B-36 ..ench
216-B-37 Trench
216-B- ) Trench
216-B-52 Trench
216-B-53A Trench
216-B-63 Trench.

216 ~ 20 ..ench
216-B-21 Trench
216-B-22 Trench
216-B-23 Trench
21 . B-24 Trench
216-B-26.Trench
216-B-28 Trench
216-B-29 Trench
216-B-30 Trench
216-B-31 Trench

Because of the large liquid volume received by the 216-B-63 Trench, it may have had a
significant impact on groundwater flow. There is no evidence of release of contaminants to
the groundwater based on the available gross gamma radiation )gs available for the trenches.
A summary of the screening process is presented in Table 2-4. The inventory of wastes
discharged to these waste management units is presented in Tables 2-5 and 2-6.

2.3.2.5 Septic Tanks and Associated Drain Fields. Nineteen septic tanks and their
associated drain fields are identified for the B Plant Aggregate Area. The septic tanks accept
sanitary wastewater and sewage for discharge.

Some of the septic tanks apparently have contributed a significant volume of water to
the unconfined aquifer, based on the volumes indicated in Table 2-2. However, no
contaminants are known to be associated with this effluent, so the potential for contributing
contaminants to the groundwater likely does not exist. It is possible that these discharges can
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The volume of waste received by these septic tanks is not known so the impact on
groundwater cannot be detenn © :d. There are no radioactive or hazardous wastes reported

for these sanitary w te septic tanks and drain fields.

2 3.6 Transfer Facilities, Diversic Boxes, and Pipelines. Control structures, diversion
boxes, and valve pits are most often concrete structures that were designed to contain leaks
from transfer and drainage operations. Therefore, contaminants from these structures may
migrate to the unconfined aquifer through unplanned releases. No unplanned releases are
associated with the two valve pits and two diversion boxes in the Semi-Works Aggregate
Area. Therefore, the potential for impact of groundwater quality from these units is low.

2.3.3.7 Basins. There are no basins identified ©= ~ : Semi-Works Aggregate Area.

2.3.3.8 Burial Sites. One burial ground, 218-C-9, is located in the Semi-Works Aggregate
Area. Wastes disposed of in the bu 1 ground was limited to solid waste. Therefore, the
driving force for the migratic of contaminants from the burial ‘ounds is nat 5e,
which is low in the 200 East Area. Although contaminants may migrate from the burial
ground to the unconfined aquifer in the future, for the purposes of this study the potential is
low for contribution of contaminants to the unconfined aquifer from the burial ground.

2.3.3.9 Unplanned Releases. Four unplanned releases have been identified in the Semi-
Works Aggregate Area. These releases were of a small enough scale that it is unlikely that
they could potentially impact groundwater.

2.3.3.10 Newly Identified Sites. There are seven newly identified sites in the Semi-Works
Aggregate Area. The sites and the ttle information about them are presented in Table 2-1.
Not enough information (volume, surface area) is available to evaluate the impact of these
sites on groundwater.

2.3.4 200 North Aggregate Area

2.3.4.1 Tanks and Vaults. O1 tank, the 212-P Transformer Oil Tank, is located in the
200 North Aggregate Area. No unplanned releases or leaks have been reported for this tank.

2.3.4.2 Cribs, Drains, an Drain Fields. There are no cribs or drains located in the 200
rth Aggregate Area.

2.3.4.3 everse Wells. There are no reverse wells located in the 200 North Aggregate
Area.
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'2.3.4.4 Ponds, Ditches, and Trenches. The ponds and trenches in the 200 North

Aggregate Area were designed to percolate liquid waste into the ground. The ponds in the
200 North Aggregate Area include the 216-N-1 Pond, the 216-N-4 Pond, and the 216-N-6
Pond. The trenches are the 216-N-2 Trench, the 216-N-3 Trench, the 216-N-5 Trench, and
the 216-N-7 Trench.

Based on a comparison of the waste discharged at each unit with the pore volume in the
soil column below the unit, all of the ponds and trenches in the 200 North Aggregate Area
may have contributed contaminants to the unconfined aquifer. In addition, the three ponds
may have had a significant impact on groundwater flow. The results of this screening are
presented in Table 2-2.

A 1 ary of the scr iing by soil po capacity and gross gamma logs is presented in
Table 2-4, with an inventory of waste discharged to these units presented in Tables 2-5 and
2-6.

2.3.4.5 Septic Tanks and Associated Drain Fields. Three septic tanks and their associated
drain fields are identified for the 200 North Aggregate Area. The septic tanks received
sanitary wastewater and sewage for disposal. The volume of this waste discharge is not
known; therefore, the potential impact on the groundwater is not known. Contaminants are
not known to have been associated with this effluent, so the potential for contributing
contaminants to the groundwater is unlikely.

2.3.4.6 Transfer Facilities, Diversion Boxes, and Pipelines. In the 200 North Aggregate
Area there are no diversion boxes; however, there are three main pipelines which carried
waste to the ponds from each of the irradiated fuel storage basins. No unplanned releases
are associated with these pipelines.

2.3.4.7 Basins. There are no retention basins within the 200 North Aggregate Area.

2.3.4.8 Unplanned Releases. There are two unnumbered unplanned release sites in the 200
North Aggregate Area. The history of these releases is not known.

2.4 WASTE GENERATING PROCESSES THAT POTENTIALLY AFFECT
GROUNDWATER QUALITY

Operations in the 200 East Area and the 200 North Area have been related mainly to
nuclear fuel separation. Each of these operations generated liquid waste. The following
sections briefly describe the waste generating processes and associated waste streams for each
of the four source areas in the 200 East Groundwater Aggregate Area. Greater details can
be found in the appropriate source AAMSR. Solid waste disposal is not considered in this
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to react with the ammonia and hydrogen that evolve during decladding due to the potential
combustion hazard. Nitric acid is used to dissolve declad fuel elements for the solvent
extraction process. The solvent extraction process used a light phase solvent, tributyl
phosphate, in a normal paraffin hydrocarbon (kerosene) diluent to extract the uranium,
plutonium, and neptunium from the fission products. The organic phase is sent to the
partitioning cycle where the plutonium is partitioned from the uranium and neptunium. The
plutonium stream is routed through two additional solvent-extraction cycles for further
purification. After purification, the plutonium stream is concentrated. The other stream
from the partition cycle, which bears the neptunium and u— “ium, is routed to the final
uranium cycle where neptunium is separated. The aqueous neptunium stream is sent to the
backcycle waste system for concentration and recycling to the solvent-extraction column.
The uranium stream is routed to a column that strips the uranium from the organic stream
with an aqueous nitric acid soh " yro”  t, u yl nitrate hexahydrate, is
then stored in tanks until it is shipped .. ... <5 ..ant in the U Plant Aggregate Area.

The 202-A Building is the source of five liquid effluent streams. These liquid effluent
streams are the process condensate (PDD), cooling water (CWL), steam condensate (SCD),
chemical sewer (CSL), and ammonia scrubber distillate (ASD). The PDD stream comes
from the concentration stages of the PUREX process. The concentration changes are
provided by dilution with water and by removal of water by boiling. Most, but not all, of
the water removed by boiling is recycled back into the dilution stages of the process. The
fraction of water not recycled is disposed of through the PDD stream. Steam condensate and
warm water constitute the liquid effluents from the PUREX process in the CWL, SCD, and
most of the CSL streams. The steam condensate and warm water effluents are the condensed
steam used for boiling process solutions and the warmed cooling water used for condensing
the resulting process vapors. The rest of the CSL stream comes from ventilation, heating,
water services, and room drainage (mostly shower rooms, water coolers, housekeeping
water, and steam and water leaks, together with occasional chemical leaks). The ASD
stream is the result of the first step in fuel dissolution, which produces large quantities of
gaseous ammonia. The ammonia is scrubbed from the offgas with water to prevent releasing
the ammonia to the air. Then the resulting ammonia solution is boiled to concentrate the
ammonia and radionuclides for disposal to underground storage tanks. The condensed vapor
becomes the ASD stream.

One of the secondary facilities within the PUREX process is the 293-A Building. This
building houses the back-up facility, which removes nitrogen oxides from the dissolver offgas
stream then converts them to nitric acid. Offgases are treated with hydrogen peroxide to
remove the nitrogen oxides. The nitric acid is then recycled into the PUREX process via the
206-A Building.

Process wastes from the 202-A Building were discharged to various waste management
units including the following:
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e  216-A-1 d1216-A-2 Cribs

e  216-A-21 and 216-A-27 Cribs

®  216-A-11 and 216-A-12 French Drains

o 216-A-18 and 216-A-19 Trenches

*  216-A-29 Ditch/discharged to 216-B-3 Pond
. 241-A, 241-AX, and 241-C Tank Far s

. 216-A-42 Retention Basin/discharged to the 216-A-30 Crib, 216-A-37-2 Crib, and
216 = 3 Pond via the 216-A-29 Ditch.

2.4.1.2 Waste Volume Reduction Process. The 242-A Evaporator star ~ operation in
1977. The purpose of this facility is to reduce the volume of radioactive liquid waste by
evaporating water from the feed solution to produce a concentrated salt solution. The
solution separates upon cooling to form salt cake and residual liquor. This process reduces
the number of double-shell tanks required to store this type of waste by 35 to 60%.

The 242-A Building contains the evapo: or vessel, supporting process equipment, and
the principal process components of the evaporator-crystallizer (EC) system. ...e building
comprises two adjoining, structurally independent structures, designated A and B. Structure
A houses the processing and service areas while structure B houses operating and personnel
support areas.

Process condensate from the 242-A Evaporator flows into one of the three cells at the
207-A Retention Basins until it reaches operational capacity. At this time the steam
condensate flow is diverted to one of the two remaining cells. The cell that has reached
capacity is then sampled and analyzed at the 222-S Laboratory for radionuclides as an
indication of process control. The steam condensate from the full diversion basin is then

scharged to the 216-B-3 Pond if the analytical results are within set radionuclide limits.

Process wastes were discharged to various waste management units including the
following:

* 216-A37-1 Crib
e 207-A Retention Basins/discharged to double-shell tanks.

2.4.1.3 Tank arm Condensate. Condensate waste from the 241-A Tank Farm was
condensed in the 241-A-431 Building. The waste was then directed to eight waste
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management units. The condensate was primarily water and included entrained radionuclides
and chemicals from the waste in the tanks. The following waste management units received
condensate waste:

216-A-9 Crib

216-A-16 and 216-A-17 French Drains
216-A-23A and 216-A-23B French Drains
216-A-19 and 216-A-20 Trenches
216-A-34 Trench.

2.4.2 B Plant Aggregate Area

Several processes have operated in the B Plant Aggregate Area since the construction
of the original 221-B Building in 1945.

The 221-B Building (B F* 1t) was the second fuel reprocessing plant at the Hanford
Site to separate plutonium from other fission products. The 221-B Building originally used
the bismuth phosphate process to recover plutonium from irradiated uranium fuel pellets and
operated from 1945 to 1952. In 1968, the plant was restarted with a new process to recover
cesium and strontium from single-shell tank wastes. The plant continued this mission until
1984. The 221-B Building also has a low-level radioactive waste concentration process that
reduces the volume of wastes by evaporating water from them. This process has not been
used since 1986.

Equipment conversions were made at 221-B Building beginning in 1986 to process
NCAW and a test quantity of 80,000 L (20,000 gal) was processed. However, this mission
for the 221-B Building has not been approved and the current processing mission of the 221-
B Building has not been defined. The 225-B Building includes the WESF, which was
designed to convert strontium and cesium solutions that were recovered at the 221-B
Building, crystallize them, and store them in stainless steel cylinders that are immersed in a
cooling water bath. Other waste generating processes in the B Plant Aggregate Area include
the 242-B Evaporator used to reduce liquid volume in single-shell tanks and two ITS units
(ITS-1 and ITS-2) that directly evaporated water from single-shell tanks.

Table 2-7 summarizes the available information about the waste streams produced
within the aggregate area. Sections 2.4.2.1 through 2.4.2.11 describe the B Plant Aggregate
Area waste generating processes in more detail.

2.4.2.1 221-B Building Bismuth Phosphate Plutonium Recovery Process. This was the

original process for which the 221-B Building was designed and constructed in 1945. This
process was designed to separate and concentrate the small amounts of plutonium contained
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separated from the solution and the solution was transferred to single-shell tank storage along
with the other liquid wastes from the first contamination cycle. The plutonium product
precipitate was dissolved in nitric acid prior to further processing (Ballinger and Hall 1991).
The waste stream from the first decontamination cycle contained almost 10% of the long-
lived fission products and was sent to single-shell tank storage (Waite 1991).

The second decontamination cycle was performed on the plutonium solution remaining
from the first decontamination cycle to further purify it by removing additional fission
products from the plutonium solution. The same process was 1 :d for the second
decontamination cycle as was used for the first decontamination cycle. The waste stream
from the second cycle contained less than 0.1% of the fission products. This was sent to
single-shell tanks for storage until 1948. Because of ** ‘ted * ' space, “** second-cycle
waste supernatant was discharged di 1y to cribs  ° trenches frr —~ 1948 until the 221-B
Building was shut down in 1952. This included second cycle material that had previously
been stored in tanks (Waite 1991).

The product from the bismuth phosphate process was a dilute plutonium nitrate
solution. This was transferred to the 224-B Concentration Facility to be purified and reduced
in volume. The solution was first oxidized with sodium bismuthate. Next, phosphoric acid
was added to precipitate byproduct followed by centrifugation. Product solution was treated
with hydrogen fluoride and lanthanum salt to precipitate byproduct. Following separation by
centrifuge, product solution was treated with oxalic acid, hydrofluoric acid, and lanthanum
salt to precipitate plutonium and lanthanum fluoride. These solids were centrifuged from the
solution and washed with water. The plutonium fluoride metathetically evolved to form
plutonium hydroxide by digestion with hot potassium hydroxide. The solid hydroxides were
centrifuged and dissolved in nitric acid to form plutonium nitrate, which was transferred in
cans to the Isolation Building (the 231-Z Building in the Z Plant Aggregate Area).

The plutonium nitrate-lanthanum nitrate solution sent to the Isolation Building was
treated with a1 nonium sulfite and sulfate. In addition, it was treated with hydrogen
peroxide to fo. 1] itonium peroxide in two precipitations followed by dissolving in nitric
acid. The final plutonium nitrate was concentrated in a still and then concentrated in a
sample can by evaporation to a thick paste. The liquid waste stream from the 224-B
Concentration Facility concentration processing was initially discharged to the 241-B-361
Settling Tank * 1en processing began in 1945. The overflow from the settling was
discharged to the 216-B-5 Reverse Well.

Beginning in 1947, the 224-B Concentration Facility waste was routed to the 241-B-201
through 241-B-204 (208,000 L, 55,000 gal capacity) Single-Shell Tanks for settling before
being discharged to cribs. This discharge continued until the bismuth phosphate process was
shut down in 1952. The primary concern about the waste streams from the 224-B
Concentration Facility was plutonium. ...e majority of the plutonium remained in the tanks
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er settling. However, the waste from this fa. " y was the primary contributor of
plutonium to the ground from all of the tank waste discharges (Ballinger and Hall 1991).

2.4.2.2 221-B Building Strontiu and Cesium Recovery. In 1963, the 221-B Building
began recovering strontium, cerium, and rare earths using an acid-side, oxalate-precipitation
process as part of the Phase I processing for the 221-B Building Waste Fractionization
Project. A centrifuge was used to separate the phases. The lead, cerium, and rare earth
fractions were dissolved in nitric acid and stored. The strontium fraction was thermally
concentrated and stored. Portions of the strontium and rare earths produced in Phase I were
pumped by underground transfer line to the Semi-Works for purification of the *°Sr fraction
and separation of the rare earth fraction in 1*4Ce and a rare earth fraction including 147Pm.
Phase I processing at the 221-B Building ended in June 1966 to accommodate Phase III
construction.

The objective of the Phase I processing was to restore services to the 221-B Building

“er its extended shutdown and to accumulate an inventory of .. sion products. ..ie . .aase II
portion of the project was : installation of facilities necessary to demonstrate a process
system for packaging the long-lived fission products as a small volume concentrated waste.

1e purpose of Phase IIl was to provide waste fractionization facilities in the 221-B Building
for processing high level wastes from PUREX Plant Aggregate Area and the B Plant
Aggregate Area tank farms into fractions that could be immobilized and contained more
safely.

The Phase III Waste Fractionization processing began at the 221-B Building in 1968.
This process separated the long-lived radionuclides, *°Sr and !37Cs, from high-level PUREX
and REDOX wastes and stored a concentrated solution of *°Sr and !37Cs at the 221-B
Building. Individual tanks at the B Plant Aggregate Area contained up to 35 MCi of %°Sr or
137Cs at concentrations up to 10,000 Ci/gal. The combined storage capacity of the tanks was
estimated to be 85 MCi of *°Sr and 25 MCi of !7Cs.

Three processes were used for the waste fractionization. The first process was the feed
preparation and solvent extraction of current acid wastes generated by the 202-A Building
and stored at PUREX Plant Aggregate Area and REDOX tank farms. The solids in these
wastes contained about 55% of the strontium and 70% of the rare earths. The solids,
consisting mostly of silicates, phosphates, and sulfates, were treated by a carbonate-
hydroxide metathesis solution to convert the sulfates to carbonate-hydroxide solids. These
solids were then separated f n the solution by centrifuge and dissolved in nitric acid to
recover the fission products. The dissolved fission products were combined with original
acid waste supernate after it had been treated to form feed for the solvent extraction columns
by adding a metal-ion complexing : :nt, a pH buffer, ¢ |a pH adjustment solution.
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The feed went through a series of solvent extraction columns. The solvent used was a
mixture of di(2-ethylhexyl) phosphoric acid extractant and tributyl phosphate modifier in a
normal paraffin hydrocarbon diluent. The strontium, cerium, and other rare earths were
extracted from the aqueous phase into the solvent. The aqueous fraction contained the
cesium and was routed to the 241-A or 241-AX underground tank farms in the PUREX Plant
Aggregate Area for temporary storage to allow the decay of short-lived activity.

The strontium fraction was stripped from the solvent with dilute nitric acid and
thermally concentrated with the Cell 5 concentrator for storage in tanks in the 221-B Building
Cells 6 to 8. The cerium and rare earth fraction was stripped from its solvent with nitric
acid, combined with o-—nic wash wastes, and sent to single-sh ™ tank storage. The solv™ *
was washed and recyctea for reuse.

The second process used was a feed preparation and solvent extraction process for
processing stored sludge wastes from the 241-A, 241-AX, and 241-SX Tank Farms. The
sludge was sluiced with supernate and water and pumped out of the tanks to the 244-AR or
244-SR Vault. At these vaults, the sluicing water was decanted for storage to await
treatment for cesium removal. The sludge, containing the bulk of the fission products, was
dissolved in nitric acid and transferred to the 221-B Building for treatment.

At the 221-B Building, the rare earths and strontium were precipitated as sulfates using
lead sulfate as a carrier to separate them from iron and "~ iminum. A sodium hydroxide-
sodium carbonate metathesis was performed to convert the sulfates to hydroxides and
carbonates and to eliminate the bulk of the lead. The product cake was centrifuged,
dissolved with nitric acid, and accumulated for solvent extractic treatment. The solvent
extraction was similar to the solvent extraction for the current acid waste, except that the
waste aqueous fraction from the initial solvent extraction containing the rare earths and the
solvent wash wastes were thermally concentrated at the 221-B Building using the Cell 20
concentrator and transferred to immobi'*~tion proces  (in-tank solidification).

The third waste fractionation process was the ion exchange of stored cesium supernates
and sluicing solutions. High-level tank “-—n supernates and sluicing water containing 7Cs
was passed through an ion-exchange column at the 221-B Building. The cesium and a small
fraction of sodium were adsorbed on a synthetic alumino-silicate zeolite. About 97% of the
adsorbed sodium and 0.5% of the loaded cesium were designed to be removed from the
column with a dilute ammonium and carbonate-ammonium hydroxide scrub solution.
Following this, the remaining cesium was removed with a concentrated mixture of

ammonium carbonate and ammonium hydroxide. The cesium was thermally concentrated in

the Cell 20 concentrator and stored in tanks in 221-B Building Cells 14 and 17. The waste
from the adsorption step was routed directly to in-tank solidification. The column wash
wastes and scrubs were thermally concentrated in the Cell 23 concentrator prior to transfer to

.in-tank solidification. In 1974, the 221-B Building began using Cell 38 to perform final
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The liquid remaining in the evaporator was reduced in volume by the removal of water
through evaporation. The concentrated liquid waste was transferred to tank farm storage.
The concentrator was shut down in January 1987 for repairs to its de-entrainment system
(Peterson 1990b). The concentrator was restarted in April 1988 and over 2,000,000 L
(500,000 gal) of flush water was processed through the concentrator to ensure that residuals
from past processing were removed. The flush water was disposed of in double-shell tank
underground storage (Peterson 1990a).

© 4.2.4 225-B Buil © ; Waste " 1capsulation and Storage Facility. In 1974, four
processes were undertaken at the WESF in the 225-B Building located west of, and attached
to, the 221-B Building. Three processes were discontinued in 1984 and one process, capsule
storage, is still in operation.

The first process converted purified cesium carbonate to cesium chloride. The cesium
carbonate was converted to cesium chloride by the addition of 12 M hydrochloric acid.
Carbon dioxide and heat were released during the reaction. The cesium chloride solution
was cooled with a cooling coil and air sparging through mixing. The offgas from the
acidification process was vented through a de-entrainer, condenser, and a scrubber which
neutralized the hydrochloric acid. The cesium chloride solution was transferred to an
electrically heated melter crucible which boiled the liquid away and then melted the cesium
chloride salt. The molten cesium chloride was poured into capsules.

The second process converted strontium nitrate to strontium fluoride. The strontium
nitrate was transferred to a precipitation tank and powdered sodium fluoride was added to
precipitate the strontium as a slurry of strontium fluoride. The slurry was filtered to produce
a cake that was allowed to dry and self-heat. The cake was loaded into a furnace boat which
was placed into a furnace at a sintering temperature of 800 °C (1,472 °F) to remove water
and nitrate volatiles. The sintered strontium fluoride was dumped or air chiseled out of the
furnace boat and loaded into a capsule and compacted.

The third process was the encapsulation of the strontium and cesium. Two capsules
were used to encapsulate the material; an inner capsule which contained the cesium or
strontium, and an outer capsule which enclosed the inner capsule. The capsules arrived at
the WESF with one end welded on. Ultrasonic inspection was performed by the
manufacturer to verify weld penetration. At the WESF, the capsules were first degreased
with acetone and weighed. After the inner capsule was filled it was purged with helium and
sealed by welding a cap on the open end. Weld inspection was done visually and by a
helium leak detection process in a vacuum chamber. A final check was done using a bubble
test.

Following testing, the capsules were decontaminated by placing them in a capsule
scrubber and an electropolisher. After decontamination, the capsule was placed into an outer
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capsule and a cap was wt led onto the open end of the outer capsule. The outer capsules
were subjected to additional inspections using ultrasonic scanning followed by calorimetry to
determine curie levels. The finished capsule was weighed and the known weights of the
inner and outer capsules subtracted. The net weight of the capsule content was divided into
the curie content to give the curie output per gram. Capsi s that did not pass testing were
disassembled and reworked. The contents were removed from the defective capsule and the
process was repeated. The rejected capsule was discarded as solid waste.

The final process conducted at the WESF is capsule storage. This storage process
continues to operate to maintain the inventory of capsules stored at the WESF. The finished
capsules are smear sampled for loose residual contamination and decontamination if
necessary. A surface contamination of less than 200 ct/min is required before the capsule
can be stored in the capsule storage area. The completed capsule is transferred using pool
cell tongs to one of eight capsule storage pools. The capsule is transferred through a transfer
aisle filled to a depth of 3 m (9 ft) with demineralized water and placed in one of the storage
pools that is ™" :d to a depth of 3.3 to 4 m (11 to 13 ft) of water. ...e water provides both
radiation shielding and a means of removing heat generated by the radioactive decay of the
capsule contents. Each storage pool contains a vertical turbine pump that circulates the pool
water continuously. The recirculated water passes through the tube side of a heat exchanger
and is returned to the bottom of the pool cell. Raw water asses through the shell side of the
heat exchanger to cool the pool water. If the pool water becomes contaminated, it is
diverted to the 221-B Building low-level waste header (see Section 2.4.3). The raw water
that is used for cooling passes through the heat exchanger 1d is discharged through the 216-
B-2-3 Ditch to the 216-B-3 Pond. In an emergency, cooling water is diverted to the 216-B-

3} Trench. The flowrate of cooling water used for WESF capsule storage cooling is about
5.7 m3/min (1,500 gal/min) (Peterson 1990c). The cooling water is known as the B Plant
Cooling Water Stream.

2.4.2.5 242-B Evaporator System. In December 1951, e 242-B Thermal Evaporation
System was placed into operation at a location south of the 241-B Tank Farm. The
evaporator was installed to evaporate cladding/first cycle waste and reduce the waste volume

Waite 1991). The evaporator was a steam-heated pot evaporator that operated at
atmospheric pressure (Jungfleisch 1984). The liquors were partially boiled down to produce
a more concentrated waste. The water that was evaporate from the waste was discharged as
242-B Evaporator process condensate to the 216-B-11A and 216-B-11B Reverse Wells. The
evaporator bottoms were initially placed into single-shell tank storage (Anderson 1990). In
1954, evaporator bottoms from the 242-B Evaporator were discharged to the 216-B-37
Trench (Maxfield 1979). The 242-B Evaporator was shut down in December 1954 and was
never restarted (Anderson 1990).

2.4.2.6 In-Tank Solidification Process. Two in-tank solidification units were installed in
the 241-BY Tank Farm. The objective of the in-tank solidification units was to heat waste
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liquors while they were inside of a single-shell tank and remove water leaving a solid salt
cake behind in the tank. The first unit, ITS-1, began operation in March 365. It used a hot
air sparge into the tank. The air sparging was done on one individual tank. The hot air
caused water in the tank to evaporate leaving the air and solids behind (Anderson 1990).

The evaporated water was condensed and discharged to the 216-B-50 Crib. The cooling

v er was discharged to the 216-B-2-2 and 216-B-3-2 Ditches.

The second unit, ITS-2, began operation in February 1968. This unit used electrical
immersion heaters to heat the tank contents. The heated liquor was then transferred to other
tanks. In August 1971, ITS-1 was modified to become a cooler for ITS-2. Both units were
shut down in June 1974.

2.4.2.7 Wastes Generated at the 221-U ™ iilding. In 1952, the previously unused 221-U
Building began operation with a process using tributyl phosphate in a kerosene (paraffin
hydrocarbon) diluent to recover uranium metal from metal waste that was in single-shell tank
storage at the 221-B and 221-T Buildings. The aqueous phase waste stream from the solvent
extraction process was neutralized with sodium hydroxide and transferred to the B Plant
Aggregate Area for storage in single-shell tanks.

In addition to tributyl phosphate wastes, evaporator condensate from the 221-U
Building was transferred to the 216-B-12 Crib for disposal between November 1952 and
December 1957. Lanthanum fluoride wastes from the 221-U Building were also stored in
single-shell tanks in the 241-B Tank Farm.

2.4.2.8 In-Tank Scavenging. A ferrocyanide scavenging process began in 1954 to attempt
to reduce the volume of wastes that had to be stored in single-shell tanks. The objective of
the scavenging process was to precipitate the soluble long-lived 137Cs from the 221-U
Building uranium recovery waste supernatant that had been stored in B Plant Aggregate Area
single-shell tanks. The other principal long-lived fission product, *°Sr, was already
essentially insoluble in the neutralized uranium recovery waste and precipitated without
adding scavenging chemicals. However, during the later operational years of the process,
calcium nitrate or strontium nitrate were added to enhance the precipitation of the *°Sr.

After precipitation, the waste was allowed to settle in single-shell tank storage and the
solid precipitate particles settled to the bottom of the tanks as sludge. Following settling, the
supernate was decanted from the sludge, tested for the applicable discharge requirements,
and discharged to the ground.

Beginning in 1954, the newly-generated uranium recovery waste was scavenged in the
221-U Building and transferred to the B Plant Aggregate Area for settling in the single-shell
tanks. Then it was discharged to the ground either through cribs or specific retention
trenches. This scavenging process en ° in June 1957.
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Starting in May 1955, scavenging was also done on ©  -U Building tributyl phosphate
wastes that had previously been stored in single-shell tanks. The wastes were pumped to the
244-CR Vault in the PUREX Plant Aggregate Area where they were scavenged. The waste
was then routed back to single-shell tanks for settling and t @ supernatant subsequently was
pumped to the ground. This was referred to as "in-tank farm" scavenging. The scavenging

the 244-CR Vault ended in December 1957 and the last of these wastes was discharged to
the ground in January 1958 (Waite 1991). Waste management units that received tributyl
phosphate waste are the 216-B-14 through 216-B-19 Cribs, the 216-B-20 through 216-B-34
Trenches, the 216-B-42 Trench, the 216-B-43 through 216-B-49 Cribs, and the 216-B-52
Trench.

2.4.2.9 Wastes Generated at the 202-A Building. The 202-A Building produced coating
wastes from the dissolutic of the irradiated fuel p ™t " Iding that were disposed of to
single-shell tanks in the 241-B and 241-BY Tank Farms.

2.4.2.10 Wastes Generated at S Plant. The S Plant located in 200 West operated between
1951 and 1967 and used a methyl isobutyl ketone (MIBK) solvent extraction process to
accomplish the separation of uranium and plutonium from the irradiated fuel pellets. High
level wastes were transferred to the 241-B-103 Single-Shell Tank. Waste from ion exchange
processing was transferred to the 241-BX-101, 241-BX-103, and 241-BX-106 Single-Shell
Ta s stor

2.4.2.11 Analytical Laboratory Programs. The 222-B Laboratory supported operations at
the 221-B Building complex and other 200 Area facilities with laboratory services. A liquid
waste stream was generated from the laboratory facility that included sample disposal waste
and hood and hot cell cleanup waste. Sampling and testing equipment, gloves, empty
containers, and other materials were buried as solid waste. Laboratory liquid wastes were
directed to the 216-B-6 Reverse Well from April 1945 to I :ember 1949 and to the 216-B-
10A Crib from December 1949 to January 1952.

2.4.3 Semi-Works Aggregate Area

The primary waste ~—“nerating activities at the Semi-Works Aggregate Area include
storical operations in the 201-C Process Building (Semi-Works Complex) and the Critical
Mass Laboratory (209-E Building). Other facilities that ge rated wastes include:

276-C Solvent Handling Facility
291-C Ventilation System Stack
215-C Gas Preparation Building
271-C Aqueous Makeup and Control Building.
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For the facilities listed, the following sections describe the waste generating processes,
the resulting waste streams, and waste stream disposition and disposal. ..e discussions
incorporate information from reference sources reviewed for this report, including Anderson
(1990), Nielsen (1990), Cummings (1989), and Evans and Tomlinson (1954). Additional
information regarding the nature of waste generating processes and resulting waste streams
was not found during document review. Semi-Works waste producing processes and waste
stream characteristics are summarized on Table 2-7.

2.4.3.1 201-C Process Building (Semi-Works Complex). A primary component of the
Semi-Works Aggregate Area is a five-celled chemical processing facility, the 201-C Process
Building, with ten support facilities surrounding it. The building complex was constructed in
1949 as a pilot plant for the reprocessing of reactor fuel using the REDOX process. In
1954, the facility was converted to a pilot plant for ““e PU™""" process. Itcor’"~ din("’
capacity until it was shut down in 1956. As a pilot fuel reprocessing plant, nuclear reactor
fuel was brought into the facility and dissolved. The plutonium was separated, purified,
loaded, and shipped out to other Hanford Site facilities.

After extensive cleaning and decontamination, the buildings were modified and put
back into operation in 1961 for the recovery of strontium from fission product waste.
Megacurie quantities of strontium were recovered, purified, and loaded into casks for offsite
shipment. The facility was known as the Strontium Semi-Works during this period. The last
processing operation, performed in 1967, was the recovery of cerium, technetium, and
promethium.

The REDOX process was used to separate uranium and plutonium from fission
products and from each other. The basis of the process was the extraction of uranium and
plutonium from an aqueous, high-salt solution into an organic solvent MIBK or hexone.
This operation was conducted continuously in columns, packed with Raschig rings, through
which the aqueous and organic phases were passed countercurrently. Uranium and
plutonium were separated by converting the plutonium to a lower valence state, in which
form it was preferentially extracted back into an aqueous phase of high-salt content in a
second column. Uranium was then returned to an aqueous phase of low-salt content in a
third column. The products were purified further in similar, additional cycles (Evans and
Tomlinson 1954).

The PUREX process used tributylphosphate in kerosene solvent to extract plutonium
and uranium from acid solutions of irradiated uranium. Nitric acid was used to promote
extraction of plutonium and uranium as opposed to metallic nitrates used in the REDOX
process (Cummings 1989).
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The strontium recovery process was performed utilizing a complex liquid organic ion
exchanger, di-2-ethyl-hexyl phosphoric acid, to extract strontium from acid solutions of waste
fuels (Cummings 1989).

Liquid waste streams from the 201-C Process Buildii consisted of wastes from the
pilot REDOX and PUREX recovery activities in the 1950’s, and from strontium, cerium,
promethium, and technet n recovery in the 1960’s. Before commencing the actual pilot
recovery activities, extensive "cold-run" trials were conducted routinely using nonradioactive

iterials to verify the operational status of the equipment. The following discussion
summarizes the waste streams generated from these processes.

Wastes generated during the REDOX process included coating wastes from decladding
of aluminum fuels in a boiling sodium nitrate/sodium hydroxide solution. The waste stream
was composed primarily of uranium, plutonium, sodium hydroxide, sodium aluminate,
sodium nitrate and nitrite, and sodium silicate. The waste solution was transferred to a tank
separate from the high level waste. During the REDOX [ :esses, Zircalo: :1i fuels were
declad in an ammonium nitrate-ammonium fluoride mixture. The REDOX waste stream was
composed of large volumes of aluminum nitrate, zirconium oxide, sodium fluoride, sodium
nitrate, potassium fluoride, uranium, and plutonium. Other wastes associated with the
REDOX process included chromate, sodium sulfate, and  ic hydroxide compounds in
addition to many of the other compounds listed. Waste streams from the REDOX process
were slightly acidic and contained fission products. The coating wastes from the aluminum
and Zircaloy-cli fuels decladding were neutralized with caustic acid.

The PUREX process generated wastes from decladding of aluminum and Zircaloy fuels

which were reportedly identical to those generated from REDOX decladding. During the

JREX process, a potassium permanganate, sodium carbonate, and nitric acid wash was
used to separate organic compounds from a process extrac n solvent prior to reuse of the
solvent. The PUREX organic wash wastes primarily included sodium nitrate, sodium
carbonate, manganese oxide, and uranium. Acidic PUREX wastes were neutralized
high-level wastes containing nitrate, ferrous sulfate, ferrous phosphate, sodium, and
aluminum.

Limited information from Cummings (1989) indicates that the strontium recovery
rocess in the 201-C Process Building used a complex liq 1 organic ion exchanger, di-2-
ethyl-hexyl phosphoric acid, to extract strontium from acid solutions of waste fuels. No
iformation regarding specific characteristics of wastes de. ‘ed from cerium, technetium, and
promethium recovery were found in the documents reviewed.

Radioactive condensates derived from 6processes associated with REDOX and PUREX

etween 1953 and 1957 contained 137Cs, 1%Ru, %°Sr, 23°Py and uranium based on
information from WIDS (WHC 1991a). Cummings (1989) reported the presence of
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additional radionuclides including tritium, $°Co, and 223U in the waste stream.
Nonradioactive constituents in PUREX process condensates included dilute nitric acid and
other inorganic contaminants. Process condensates generated between 1964 and 1969 at the
201-C Process Building were acidic.

Limited information was obtained regarding the nature of cold-run wastes derived from
start-up trials for Semi-Works processing. Historical cold-run wastes are likely characterized
by high-salt content, low organics, and as neutral to basic.

Unspecified wastes were also derived from the 201-C Process Building hot shop sink.

‘Wastes from the 201-C Process Building were chemically and radiologically
cot ~ ed, "t T T v )mphshed in accordance with their radiological
content. In general, high-level wastes were stored in underground tanks in the 200 East Area
tank farms, and intermediate level wastes were routed in cribs in the Semi-Works Aggregate
Area for disposal. Low-level wastes were discharged in the 216-C-9 Pond.

High-level process wastes from 201-C Process Building had been routed to the 241-
CX-70 and 241-CX-71 Storage Tanks from 1952 to 1957. PUREX wastes were routed to
the 241-CX-72 Storage Tank during 1955, and later, wastes with high levels of radioactivity
from the strontium recovery process were routed to the tank. Unspecified material from the
201-C Process Building hot shop sink was routed to the 241-CX-71 Storage Tank.
Neutralized acidic wastes from the PUREX process were also routed to the 241-C Tank
Farm. Acidic wastes from the 201-C Process Building may have been neutralized with
crushed lime in the 241-CX-71 Storage Tank, prior to discharge of the process wastes in the
216-C-1 Crib. Decontamination "flushes" of the 241-CX-71 Storage Tank following
cessation of PUREX operations utilized potassium permanganate, caustic soda, hydrogen
peroxide, tartaric acid, nitric acid, sodium fluoride, oxalic acid, and commercial cleaning
agents.

Waste streams from processing activities in the 201-C Processing Building were routed
to onsite cribs, based on the characteristics of the following streams:

o Acidic, radioactive wastes from REDOX operations in 1952 through 1954 were
discharged to the 216-C-3 Crib. Acidic process condensates from PUR™ " and
strontium recovery operations were discharged to the 216-C-6 Crib between 1955
and 1964, and to the 216-C-6 Crib from 1964 to 1969 (strontium recovery).

. High-salt, neutral-to-basic process condensates and cold-run wastes from REDOX

and PUREX operations were discharged to the 216-C-1 Crib between 1953 and
1957, and to the 216-C-5 Crib in 1955 (PUREX).
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Additionally, low-level process cooling water and other unspecified waste streams from
the 201-C Process Building (and other site buildings as discussed below) were discharged to
the 216-C-9 Pond between 1957 and 1985. The bulk of the waste is reported from 201-C
Process Building since 1967.

2.4.3.2 Critical Mass Laboratory. The Critical Mass Laboratory housed in the 209-E
Building was in operation from 1960 to 1983 to conduct critic ity experiments with
plutonium nitrate and enriched uranium solutions. Experiments were also performed using
solid special nuclear materials and fuels. During this period, the number of experiments
performed in the Critical Mass Laboratory averaged 15 per yi  with a maximum of 50 a
year (Nielsen 1990).

The laboratory generated mostly acidic liquid waste containing mainly 137Cs, 1%Ru,
0gr plutonium, u "im, an some nitrates. These wastes are further characterized as
neutron reflector tank water (Nielsen 1990).

The 216-C-7 Crib received about 60,000 L (16,000 gal) of liquid waste from the
Critical Mass Laboratory transferre through the Critical Mass Laboratory Valve Pit. In the
documents reviewed no other waste management units received process waste from the
laboratory.

2.4.3.3 276-C Solvent Han« ng Facility. The 276-C Solvent Handling Facility contained
equipment and tanks for the treatment and storage of process solvents used in the 201-C
Process Building operations. Radiologically contaminated, low-level, low-salt, neutral-to-
basic organic wastes had been discharged to the 216-C-4 Crib between 1955 and 1965.

2. 3.4 291-C Ventilation System Stack. The 291-C Ventilation System provided exhaust
air ventilation for operation cells and process vessel vents from the 201-C Process Building.
Exhaust air was dischar; 1 from the 291-C Ventilation System stack after passing various
filters. Between 1953 and 1958 low-salt, neutral-to-basic stack drainage and ventilation filter
seal water drainage were discharged at the 216-C-2 Reverse Well.

2.4 5 215-C Gas Preparation Building and 271-C Aqueous Makeup and Control
Building. 1 2 215-C Gas Preparation Building and 271-C Aqueous Makeup and Control
Building provided support s ‘ices for the 201-C Process Building. Acid istes from these
facilities had been discharged to the 216-C-1 Crib (along with similar wastes from the 201-C
Process Building) between 1953 and 1957.
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2.4.4 200 North Aggregate Area

The facilities of the 200 North Aggregate Area were built to temporarily store
irradiated fuel elements produced in the plutonium reactors in the 100 Area. Relatively little
waste was generated from these storage facilities, hence there are few waste management
units in the 200 North Aggregate Area.

The water used to store, shield, and cool the fuel was discharged into the ground via
ponds. In addition, sediment that collected in the bottom of the storage basins was
discharged to trenches following the shutdown of the storage fa ™ ies. Table 2-7
summarizes the available information about the waste streams produced within the aggregate
area.

2.4.4.1 Irradiated Fuel Storage Operations. Three 200 North Aggregate Area buildings,
the 212-N, 212-P, and 212-R Storage Facilities, contained storage basins and transfer
facilities for moving buckets of irradiated fuel elements from the 100 Area into and out of
the lead casks which were transported in railroad wellcars to the 200 North Aggregate Area.
The fuel elements were irradiated in the reactors in the 100 Area and discharged from the
reactors directly into water-filled basins adjacent to the reactors. The fuel elements were
then placed into special "buckets” which were in turn hoisted into the lead casks.
Approximately 105 fuel elements, weighing about 384 kg (845 Ib), were placed into a
bucket. The buckets were loaded into the lead-shielded casks, which weighed about 15,400
kg (17 tons), and three casks were loaded onto each railroad wellcar for transport to the 200
North Aggregate Area storage facilities. The casks were filled with water and cooled with
pipes through which water flowed to prevent overheating and localized hot spots in the
buckets.

At the 212 Buildings, the casks were lifted out of the wellcars by crane and lowered
into a water-filled transfer pit. As a cask was lowered, its cover was removed by a ledge at
the top of the pit. The cover was moved aside and a yoke was lowered from the overhead
crane to pick up each bucket for transfer to the storage basin.

Irradiated fuel elements were stored in the basins for about 40 to 60 days in the early
years. Water continuously flowed through the basins to prevent localized hot spots. Two
wells located just east of the 212-R Storage Facility supplied the water to the storage basins.
This water was unfiltered, meaning that dissolved and suspended solids in the water had the
potential to be exposed to radiation from the fuel elements. Each storage facility had heating
equipment to keep the water from freezing. Water overflow from the storage basin in each
of the storage facilities basin was transported by an underground pipeline to its associated
pond located about 275 m (900 ft) south of the storage facility.
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Each of the three ponds, 216-N-  216-N-4, and 216-N-6, consisted of depressions
existing in the natt | terrain. Except for an occasional berm, no excavation or other effort
was made to defii or enhance the pond formation. The discharged water dispersed by
evaporation and percolation into the soil.

Cooling time, or the time between the discharge of an irradiated fuel element and its
processing, was used prim ‘ly to reduce the radioactivity of gaseous fission products
(primarily iodine) by allowing the radioactive decay of the short-lived radionuclides before
the dissolution of the fuel in the separation plants.

When the irradiated fuel was ready to be transferred to the separations processing
areas, the transfer procedure was reversed to return the buckets to the casks and onto the
wellcars. The wellcars were transferred to the separations plants by rail where they were
again unloac

The storage of the irradiated fuel elements in the facilities in the 200 North Aggregate
4 a was found to be unnecessary because the storage basins at the reactors in the 100 Areas
were large enough to store the fuel elements for the shorter periods that were eventually
found to be adequate. However, in the processing configuration in use at Hanford from
1945 to 1952, the separations plants had processed fuel faster than the reactors had produced
it. Therefore, when problems interrupted production at the separations facilities (B Plant or
T Plant), the fuel elements had been stored in the 200 North storage facilities so that
production at the reactors could continue. Later, the separations plants resumed production
and worked off the extra quantity of fuel elements. In 1952, however, the B Plant
separations facility was shut down and replaced by a more efficient process at the S Plant,
an the T Plant operated at a reduced rate of production. The output from the reactor areas
had increased by the construction of new reactors and the output from the existing reactors
also had increased. By 1952, there was no longer a need for the excess fuel storage facilities
in the 200 North Aggregate Area and the 212-N, 212-P, and 212-R facilities were shut down
in June 1952.

The water that flowed through the storage basins in the 200 North Aggregate Area had
the potential to become contaminated through exposure to radiation from the fuel elements,
through particulate contamination from the surface of the fuel elements, or by leakage

rough the aluminum cladding that enclosed the adiated fuel elements.

Leakage through the aluminum cladding surrounding the fuel element was less likely
before 1952 when reactor power levels were stepped-up to increase production. The most
likely means for a cladding-failed fuel element to reach the 200 North Aggregate Area may
have been through mechanical shock caused by handling. The fact that low levels of
radiation have been detected underground at several 200 North Aggregate Area waste
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management units indicates that a small amount of radioactivity may have escaped the
cladded fuel elements by some means.

All the 212 Storage Facilities were shut down in June 1952. As part of the shutdown
procedure, the fuel storage basins were drained and cleaned. The water and sediment in the
storage basins were disposed of by pumping to shallow [approximately 2 m (6 ft)] trenches
located about 30 m (100 ft) northwest of each storage building. The trenches were
immediately backfilled after disposal. The basin in the 212-N Building was first drained and
cleaned in 1947 for a special test that is not documented. The water and basin sediments
from this first cleanout were placed in the 216-N-2 Trench. The 212-N Storage Basin was
drained and cleaned for the shutdown in 1952 and the cleanout wastes were placed in the

216-N-3 Trench. The ¢- * asins in the 212-P and 212-R Buil¢" "gs were cleaned only
once in 1952, " (* v e pb in the 216- 5and 216-N-7T il
respectively.

Each of the three 200 North Aggregate Area storage facilities was surrounded with a
high-security fence and guard towers. A gatehouse was located about 50 m (164 ft) south of
the building. Each gatehouse had a septic tank and drain field south of its location. The
fences, guard towers, and gatehouses have been partially removed so that only concrete
foundations remain.

2.4.4.2 Electrical Maintenance Activities. Since 1982 the 212-P Storage Facility has been
used as an electrical maintenance facility by Hanford electricians and as a temporary storage
area for PCBs. Transformers and capacitors requiring servicing have been worked on at this
facility. Drained items were occasionally stored on an asphalt pad at the site. The PCB-
contaminated soils are temporarily stored in a small aboveground tank. Other PCB-
contaminated wastes are stored in drums in a storage facility adjacent to the 212-P Building
and inside the 212-P Building.

2.4.4.3 Railroad Car Maintenance Activities. From the spring of 1982 until the fall of
1986 the 212-R Storage Facility was used as a railroad car maintenance site. Railcars
needing brake or wheel bearing maintenance were brought to the site, decontaminated, and
repaired. The decontamination was done by wiping the surfaces of the equipment with swabs
wetted with a liquid solvent. The decontamination wastes were placed in bags and
transported to solid waste burial sites outside of the 200 North Aggregate Area. Although no
longer used as a maintenance site, two locomotive engines and two wellcars (one without
wheels) were spotted on the rail spur in front of the 212-R Building during a site visit in
May 1992. They are surrounded by chain and marked as a surface contamination site.
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2.. L.TERACTIONS WITH OTHER AGGREGATE AREAS OR OPERAI E UNITS

The 200 East Groundwater Aggregate Area interacts with several other organizational
units involved in the remedial action process on the Hanford Site. These features include
other groundwater aggregate areas, source aggregate areas, and operable units. These
interactions can take place at various scales includ g within the 200 East Groundwater Area,
between the 200 West and 200 East (and 200 North) Areas, and across the entire Hanford
Site. The interactions can be hydrologic, operational (administrative), and regulatory. This
section discusses these interactions.

This study, the 200 East Groundwater AAMS, recommends future investigative actions
for groundwater beneath an area larger than the 200 East and 200 North Areas
administratively delineated « the Hanford Site (see Section 2.1). The study addresses
groundwater contamination or’ ~'nating from facilities in the 200 East and 200 North Areas,
and so its areal extent (which is somewhat loosely defined) includes as much of the
administrative "600 Area" as needed to encompass the sp 1 of contaminat” 1 1 " in
the unconfined aquifer from the 200 East and 200 North Areas. Also, because of the same
difference in focus, the areal coverage is also different from the combined area of the three
200 East source aggregate areas (PUREX Plant, B Plant, and Semi-Works) and the 200
North source aggregate area.

The 200 East Groundwater Aggregate Area must nevertheless be compatible with the
three 200 East source aggregate areas and the 200 North Aggregate Area, since the
contamination addressed in 1 : study must have originated from waste management units in
these source areas which discharged to the vadose zone in sufficient quantities to impact the
groundwater system (see Section 2.3). It is also possible that some vadose zone (or perched
water zones) still hold contamination from these facilities which can yet be mobilized, and
may still impact groundwater quality. In this way, remedial actions in the source aggregate
areas may affect remedial options for the groundwater aggregate area.

Implc___ntation of remedial actions bas¢ on the 200 Areas groundwater AAMS (East
and West) can also interact in a variety of ways. Most significantly, changes in the
geohydrologic system in the 200 East Area can directly change flow pathways of

oundwater migrating from the 200 West Area. Currently the effect of large discharges to
the ground occurring in the 200 East Area causes a mounding of the groundwater beneath the
site, and thereby affects groundwater to the west. This effect is partly to stagnate (reduce
the gradient of) the groundwater in the region between the two 200 Areas (where stagnation
primarily underlies the western portion of the 200 East Area) and partly to divert these flows
toward the north or south around the mound. This hydrologic ** kage would also extend to
remedial actions that may be recommended for the 200 West Groundwater Aggregate Area.
Pump and treat, or containment alternatives can cause similar effects (qualitatively although
probably not quantitatively if at a smaller scale of discharge). The cause and effect

2-42



)

DOE/RL-92-19, Rev. 0

relationship can also occur in the opposite direction (200 East to 200 West), since alteration
of groundwater flow in the 200 West Area may affect groundwater flow beneath the 200 East
Area.

There is also potentially a similar interaction with the 100 Areas operable units in that
contamination from the 200 East Groundwater Aggregate Area (particularly the northern
portion) if unremediated could pass through Gable Gap and reach the Columbia River
through one or more of the 100 Areas (under present groundwater conditions it could be any
of these). This would complicate monitoring of concentration changes in those areas and
cc d even interfere with remediation that might be proposed for these areas. Because of
uncertainties in flow patterns and future modifications in groundwater recharge, this
possibility is a very uncertain, long term, and ™ iited inference.

Finally, the 200 East Groundwater AAMS also interacts with the operable units in the
200 East and 200 North source aggregate areas by defining new groundwater operable units.
An operable unit is a portion or aspect of a remedial action site which can best be planned
and remediated as a single entity. At the Hanford Site, an operable unit is usually a group of
waste management units which are spatially close to each other and generally share a similar
disposal history. Prior to the AAMS process, 12 of the 21 operable units in the 200 East
and 200 North areas were also considered for groundwater contamination (i.e., were also
groundwater operable units). These included:

° 200-BP-1 ° 200-NO-1
° 200-BP-2 ° 200-PO-1
° 200-BP-3 ¢ 200-PO-2
° 200-BP-4 ° 200-PO-4
° 200-BP-11 ° 200-PO-5
° 200-TU-6 ° 200-SO-1.

These earlier groundwater operable units are proposed to be replaced with groundwater
operable units which are defined more on the basis of flow patterns and plume distribution
(see Section 9.3).

2.6 INTERACTION WITH RESOURCE CONSERVATION AND RECOVERY ACT
PROGRAMS

Groundwater monitoring is currently being performed at 14 RCRA TSD units and one
nondangerous waste facility (i.e., the Solid Waste Landfill). Of the 19 RCRA TSD units,
most will be closed under interim status, and a final status permit is being, or will be sought
for the remainder. The RCRA-regulated facilities include the Nonradioactive Dangerous
Waste Landfill (NRDWL), located approximately 5.5 km (3.5 mi) southeast of the 200 East
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Area. The N”7W" ° ° cluded with 200 East Area RCRA facilities in this section due to
the presence of tritium and !2°I groundwater contaminant plumes that have been identified in
this area during 200 East Area groundwater monitoring (Section 4.1.4). The NRDWL,
along with the Solid Waste Landfill, are parts of the old Central Landfill Complex.
Although not currently an RCRA-regulated facility, the Solid Waste Landfill has monitoring
wells meeting RCRA compl ce standards and is included here for completeness.

The RCRA groundwater monitoring projects are conducted at three levels, as described

below:

A background monitoring program. The purpose of this program is to
gather data from upgradient monitoring wells to detern ~ e the levels of
constituents and parameters in groundwater unaffected by the monitored RCRA
facility.

An ind’ or evaluation progr: T~ 1 Hose of this prc —— 1 is to
compare background monitoring program data with indicator program data to
determine if significant differences exist between upgradient and downgradient
groundwater constituents or parameters. This program is frequently run
simultaneously with the background monitoring program, if possible.

A groundwater quality assessment program. The purpose of this program is
to determine if the groundwater is being adversely affected by wastes managed
at the monitc d RCRA facility. It is initiated if the indicator program shows
significant differences.

Several RCRA groundwater monitoring projects may be encompassed in the 200 East
Groundwater Aggregate Area. As of December 31, 1991, the associated RCRA groundwater
monitoring projects and their respective groundwater monitoring program status are as

follows:

Grout Treatment Facility. This project is currently in a groundwater quality

assessment program.

216-B-3 Pond. This project is currently in a groundwater quality assessment
program.

216-A-29 itch. This project is currently in a groundwater quality assessment
program.

' 216-A-36B Crib. This project is currently in an indicator evaluation program.
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o 216-A-10 Crib. This project is currently in an indicator evaluation program.

o 216-B-63 Trench. This project is currently in a background monitoring
program.

o Liquid Effluent Retention . acility. This project is currently in a background
monitoring program.

o 2101-M Pond. This project is currently in an indicator evaluation program.

. Low-Level Waste Management Area 1 (LLW!“* 1). This project is

currently in a —oundwater q "y as sn It program.

o L« Level Waste Management Area 2 (LLWMA 2). This project is
currently in an indicator evaluation program.

o Single-Shell Tan' - Waste Management Area A/AX. This project is
currently in a background monitoring program.

* - Single-Shell Tanks Waste Managem: “ Area BX/BY. This project is
currently in a background monitoring program.

o Single-Shell Tanks Waste Management Area C. This project is cufrently in
a background monitoring program.

o Nonradioactive Dangerous Waste Landfill. This project is currently in an
indicator evaluation program.

As discussed above, the Solid Waste Landfill is included in this section for
completeness, although the facility is not currently regulated under RCRA. Monitoring wells
are currently sampled quarterly for chemical parameters required under the Washington
Administrative Code (WAC) 173-304-490 (Minimum Functional Standards for Solid Waste
Handling), volatile chlorinated hydrocarbons, tritium, and other constituents.

These projects are described in greater detail in Section 2.8.2.

Existing groundwa - contamination detected ftm RCRA monitoring wells is expected
to be largely mitigated under a Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) remedial action program. During implementation of the CERCLA
program, it is anticipated that RCRA site-specific groundwater cleanup levels and procedures
will be identified, considered, and incorporated as potential applicable or relevant and
appropriate requirements (ARARs). In the event that remediation is not completed in a
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timely manner, the 1i-Party Agreement is revised, or that future releases from RCRA
facilities are detected, remediation under RCRA authority could be initiated.

Hanford Site monitoring programs are discussed in Section 2.8. The integration of
potential 200 East Groundwater Aggregate Area remedial actions with other programs is
discussed in more detail in Section 9.3.3 of this AAMSR.

2.7 INTERACTIONS WITH OTHER HANFORD PROGRAMS

In addition to the RCRA groundwater monitoring program discussed in Section 2.6,
and other groundwater programs discussed in Sections 2.8 and 2.9, several other ongoing
Hanford programs have potential to interact with characte;”“tion and remedial activities
related to the 200 _ust Groundwater AAMS. These programs include the following:

Hanford Site Sing 3! | Tank ograms
Emergency Response Action Programs

Effluent Treatment Programs

Decommissioning and Decontamination Program
Surplus Facilities Program

Defense Waste Management Program

Remedial Technology Development Programs.

Each of these programs and their interaction is discussed briefly below, based on
information provided in the Environmental Restoration and Waste Management Site-Specific
Plan for the Richland Operations Office (DOE/RL 1991b).

2.7.1 Hanford Site Single-Shell Tank Programs

The Hanford Site Single-Shell Tank Programs include the near-term waste management
activities related to interim storage of waste in single-shell tanks, and long-term
decommissioning. As part of the Hanford Site Single-Shell Tank Program, RCRA closure
plans are developed for single-shell tanks and ancillary equipment. Currently, the single-
shell RCRA closure plans incorporate groundwater assessment and mitigation activities being
planned as part of the 200 East Groundwater AAMSR. Following remediation of single-shell
tank facilities, related soil and groundwater contamination is anticipated to be remediated
under either the CERCLA or RCRA Past Practices program.
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2.7.2 Emergency Response Action Programs

Currently, no Emergency Response Action Programs relevant to the 200 East
Groundwater Aggregate Area have been identified. In the event that future Emergency
Response Action Programs are initiated, the feasibility of transferring remedial technologies
to the 200 East Groundwater AAMS will be assessed. Potential remediation technologies
associated with the 200 East Groundwater AAMS are discussed in Section 7.0.

2.7.3 Effluent Treatment Programs

The ™™ Tu ~™n ° ient Program is implemented as part of the Hanford Defense Waste
Management Pr  n, as discussed in Section 2.7.6. The ~"luent Treatment Program is
responsible for developing best available technologies (BAT) for regulated effluents being
produced throughout the Hanford Site. In addition, several classes of effluents are being
evaluated for BAT treatment and subsequent disposal to soil as part of the W-049H project
near the 200 East Area. As a result, the Effluent Treatment Program interacts with the 200
East Groundwater AAMS in several ways.

First, groundwater that may be extracted for treatment during remediation activities in
the 200 East Groundwater Aggregate Area may be similar to liquids being evaluated under
the Effluent Treatment Program, and may therefore be adaptable to the BAT developed.
This interaction is further discussed in Section 7.0. Secondly, as part of the Effluent
Treatment Program milestones discussed in the Tri-Party Agreement, process effluent
discharges to existing cribs and ditches in the 200 East Area will be discontinued. Third, it
is anticipated that some of the effluent temporarily stored in the Liquid Effluent Retention
Basin (currently under construction east of the 200 East Area) will be discharged to soil at a
proposed state-approved liquid disposal facility (SALDS). The proposed SALDS facility
(Project W-049H) is a candidate site 3.5 km (2.1 mi) east of the 200 East Area and just east
from the current 216-B-3 Pond System. Project W-049H will accept treated effluent from
the 200 Areas that meets discharge limits without additional treatment. Modeling has been
performed to assess the groundwater mounding effects and other potential changes to the
groundwater flow pattern in this area. A second proposed SALDS facility (Project C-018H)
is scheduled for construction just north of 200 West Area that will provide standby treatment
and discharge for effluent that does not meet discharge limits for W-049H. Additional
information obtained from this project and related support programs will be used during 200
East Groundwater AAMS assessment and remediation activities.
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2.7.4 Decommissioning and Decontamination Program

The Hanford Decommissioning and Decontamination Program is primarily concerned
with decontamination and decommissioning of buildings and other structures with elevated
levels of radioactivity. The Decommissioning and Decontamination Program does not
typically involve mixed waste issues or groundwater studies.

2.7.5 Surplus Facilities Program

The Hanford Surplus Facilities Program is responsible for the surveillance and
decommissioning of surplus facilities at the Hanford Site. As with the Hanford Site Single-
Shell Tank closure projects, the Surplus Facilities Program is anticipated to incorporate data
from 200 East Groundwater AAMS cl-~1cte~"~tion and remedial activities to address RCRA
groundwater mitigation requirements. Remediation of soil and groundwater contamination

a lto was »sal ctivit  at surplus facilit  is expected to be « | to tl
AAMS program.

The Surplus Facilities Program also implements the Radiation Area Remedial Action
(RARA) Program. The RARA program is primarily concerned with management and control
of surface soil contamination and does not directly interact with groundwater activities.

2.7.6 Defense Waste Management Program

The Hanford Defense Waste Management Program is responsible for operation and
maintenance of active waste management units and facilities. Several of these waste
management units are currently RCRA interim status facilities. During the final permitting of
active RCRA waste management units, data from remedial assessment and mitigation for the
200 East Groundwater AAMS will likely be incorporated into the RCRA permits. The
Defense Waste Management Program includes activities implemented under the Effluent

reatment Program as discussed in Section 2.7.3.

2.7.7 Remedial Technology Development Programs

Innovative technologies for use in remedial action at Hanford are evaluated by several
groups and organizations. These organizations include the DOE Office of Technology
Development, Westinghouse Integrated Programs and Demonstrations (funded by the DOE
Office of Technology Development), and the Pacific Northwest Laboratory (PNL). It is
anticipated that technologies developed or evaluated by these groups will be applied to
remedial actions implemented as part of the 200 East Groundwater AAMS, as practical.
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conducts an Operational Surveillance Program to control the impact of effluent releases and
waste management practices at and n  the waste management units.

One component of this surveillance program is the OGWMN. The OGY 1IN was
originally established to observe the response of groundwater to storage and disposal of
radioactive waste in soil at the 200 Areas. Groundwater monitoring in other operational
areas of the Hanford Site was conducted by contractors responsible for these sites or was
conducted by PNL as part of its groundwater monitoring program. In 1987, DOE
consolidated all operational responsibilities into a single contract to be carried out by one
contractor, and a five-year contract was awarded to Westinghouse Hanford.

TI "t~ consolidation was to expand the OC ....IN to incorporate all waste
management units at the Hanford Site (including the 100, 200, 3 400, 7)), " 1100
Areas). . en after consolidation, the emphasis of the network remains on the 200 Areas,
due in part to the significance of the 200 Areas as the major waste disposal areas on the
Hanford Site.

Historically, the OGWMN program has emphasized the m~ ~“oring of radioactive
constituents and nitrates. In 1985 the list of constituents monitored was expanded to include
other hazardous chemicals. The OGWMN now routinely includes both radiological as well
as nonradiological constituents in groundwater analyses. Table 2-8 lists the constituents
analyzed for under the OGWMN program. The OGWMN program is intended to provide
environmental data to Hanford Site waste management programs. Specific objectives of the
OGWMN program include the following:

o Assess the quality of groundwater under waste management units to determine
compliance with plicable water quality standards

. Monitor the performance of active and inactive waste management units
o Determine the impact to the groundwater from waste management unit
activities.

The groundwater monitoring network (1990) for the 200 Areas consists of 166 wells.
Of these, 86 wells were installed to monitor groundwater of the uppermost aquifer (for which
this uppermost aquifer system primarily exhibits unconfined conditions but also contains
localized areas of semiconfined to confined conditions), 9 wells were installed to monitor
groundwater of the confined aquifer, and the remaining 71 wells monitor the vadose zone.
The 9 confined aquifer wells monitor the Rattlesnake Ridge and Mabton interbeds. Within
the 200 Areas, there were 50 wells sampled during the 1990 calendar year. Of these, 14
groundwater monitoring wells of the 200 East Area were selected to monitor 8 waste
management units which include the 216-A-37-1, -37-2, -30, -45, and -8 Cribs around the
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2.8.2.7 216-B-63 Trench. This trench is located in the central portion of the 200 East Area
east of B Plant (Figure 2-12). This facility started service in 1970 and is still actively
receiving nondangerous waste, a combination of steam condensate and raw water, from B
Plant. Between 1970 and 1985 there had been releases of sulfuric acid and sodium
hydroxide. No radioactive waste reportedly has been disposed of, but in 1970 radioactive
soil was dredged from the trench. In 1985 controls were added to avoid further unplanned

. releases of hazardous and radioactive waste. Because the 216-B-63 Trench is not expected to

receive additional hazardous substances, DOE/RL has proposed that the trench be closed
under RCRA interim status, although it will continue to receive wastewater not regulated
ider RCRA.

There are currently ten monitoring wells in the oundwa ' n .. Six of these
wells a upgradient (Wells 299- __7-8, 299-E27-9, 299-E34-8, 299-E34-10, 299-E27-11,
and 299-E27-17). The site-specific parameters are tritium, uranium, volatile organics, and a
gamma scan (Table 2-18). Sampling was scheduled to start in 1990 but was postponed due
to lack of laboratory facilities. Currently, there are no data available from this network.

2.8.2.8 Liquid Effluent Retention Facility. The Liquid Effluent Retention Facility (LERF)
is currently under construction east of LLWMA 1 outside the fenced 200 East Area (Figure
2-13). This site is 16 ha (39 acres) and will consist of four 25,000,000 L (6.5 million
gallons) double-lined surface impoundments with leachate collection systems and floating
covers. These impoundments will be used to store effluent suspected of containing listed
waste constituents (DOE/RL 1992c). The 242-A Evaporator process condensate effluent is
regulated as a dangerous waste under WAC 173-303 (Ecology 1991a).

There are four groundwater monitoring wells in the current network. Sampling of
these wi s is on a quarterly basis and started in June 1991. These samples are analyzed for
the general parameters as well as ammonia, tritium, and 1-butanol (Table 2-19). To date,
there has been no evidence of elevated levels that exceed regulatory standards.

2.8.2.9 2101-M Pond. The 2101-M Pond is an unlined, U-shaped trench located west of
the ~ 01-M Building (Figure 2-14). It was put in service in 1953 to receive wastewater from
the 2101-M Building heating and air conditioning system. The Basalt Waste Isolation Project
laboratories also discharged into the pond between 1981 and 1985. A closure plan for this
facility was submitted to Ecology for review (DOE/RL 1989d).

The groundwater monitoring network consists of four groundwater monitoring wells of
which Well 299-E18-1 is upgradient. These wells are sampled semiannually for the general
parameters plus volatile organics, tritium, turbidity, radium, uranium, technetium, barium,
copper, inductively coupled plasma metals as well as alpha, beta and gamma radiation
(Table 2-20). To date, there have been no constituent concentrations in the groundwater
above acceptable levels.
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2.8.2.10 Nonradioactive Dangerous Waste Landfill. Located approximately 5.5 km (3.5
mi) southeast of the 200 East Area, the NRDWL is a 4 ha (10 acre) part of the Central
Landfill Complex (Figure 2-15). This facility had received dangerous waste from 1975 to
1985 and continued to receive asbestos waste until 1988. A closure plan (DOE/RL 1990a)
for the NRDWL was submitted to Ecology in 1990, and as part of the Tri-Party Agreement,
the NRDWL will be retired.

A groun vater monitoring network of seven wells was established in 1986 and is
currently on a semiannual sampling schedule. Three of the seven ells are located
upgradient of the facility (Wells 699-26-35A, 699-26-35C, and 699-26-34). All water
samples are analyzed for tritium, volatile chlorinated hydrocarbons, and the general water
quality constituents listed in Table 2-21. Well 299-25-34B had an elevated TOC reading of
1,025 ppb in April 1990. The allowable limit is 940.8 ppb. In 1991 the well was resampled
and found to I below 500 ppb and acceptable. There was also an elevated reading for
tr um due to a migrating tritium plume originating in the 200 East Area that moved to the
southeast. A pulse of the plume had passed beneath the NRDWL in 1988 to 1989 and
tritium values are declining.

2.8.2.11 Solid Waste Landfill. The solid waste landfill is adjacent to the NRDWL, 5.5 km
(3.5 mi) southeast of the 200 East Area (Figure 2-15). This facility is active and under the
jurisdiction of the Benton-Franklin County Health Department. This is not an RCRA site but
is included here for clarity. This 27 ha (66 acre) facility has been accepting waste since
1972. This waste includes paper wastes, construction debris, asbestos wastes and lunchroom
wastes. In addition to the solid waste, liquid waste was disposed of in trenches from 1975 to
1987. This liquid consisted of 3,000,000 L to 5,700,000 L (1 to 1.5 million gallons) of
sewage waste and 380,000 L (100,000 gal) of wash water from the Hanford bus garage.

The eight well groundwater monitoring network was set up in 1987. These wells are
sampled quarterly and analyzed for a selected group of constituents (Table 2-22).

2.8.3 Comprehensive Environmental Response, Compensation and Liability Act

The Hanford Site is organized into numerically designated operational areas including
the )0, 200, 300, 400, 600, and 1100 Areas. The 100, 200, 300, and 1100 Areas are listed
on the EPA’s National Priorities List (NPL). The Hanford Site Past-Practice Strategy
(DOE/RL 1992a) outlines procedures for approaching the various sites within the framework
of the CERCLA guidelines. Under the Tri-Party Agreement, the 200 NPL Site was divided
into ten aggregate areas. Currently, the 200 East Area is divided into three source aggregate
areas containing 20 operable units and the 200 North Aggregate Area is a separate source
area and operable unit (Figures 1-3 and 1-5). There are also five other 200 Area isolated
operable units (in addition to 200-TU-6 in the B Plant Aggregate Area).
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Of these 26 operable units, the 200-BP-1 Operable Unit is currently the only operating
CERCLA operable unit under investigation in the 200 East Area. In accordance with
milestones M-15-02A, M-15-02B, and M-15-02C, draft reports to Ecology and EPA are due
in May 1993 for 200-BP-1 Feasibility Study Phase 1 and Phase 2; April 1994 for 200-BP-1
Remedial Investigation Phase 2; and March 1995 for 200-BP-1 Feasibility Study Phase 3
(Ecology et al. 1991).

The 200-BP-1 Operable Unit is located in the center, along the north boundary of the
200 East Area. This operable unit consists of ten inactive cribs and contains three unplanned
releases. Two of the cribs received ITS condensate waste. Seven of the cribs received waste
from the 221-U Building, mainly tributyl phosphate supernate process waste, in the late
1950’s. The last crib was never used. There is a concentration of man-made radionuclides,
1375 and %0Sr, as well as cyanide and nitrate compounds in the soil beneath the cribs. This
contamination is believed to extend to the unconfined aquifer.

Nine groundwater monitoring wells have been installed during 1992. Six of these
wells monitored the unconfined aquifer and the remaining three sampled the uppermost
confined aquifer. Samples will be analyzed for the parameters listed in Table 2-23. This
project is still in the investigative stage and has just begun to collect data. These wells are
summarized in Table 2-24.

2.8.4 Pacific Northwest Laboratory Environmental Monitoring Network

The PNL, operated for the DOE by Battelle Memorial Institute (Contract No.
DE-AC06-76-RLO 1830), assesses the impact of Hanford Site operations on the
groundwater. This program is performed independently of the other monitoring programs
discussed above.

This groundwater monitoring network is designed to comply with the environmental
surveillance portions of DOE Order 5400.1. As such, it evaluates existing and potential
pathways of exposure to radioactivity and hazardous chemicals from site operations. The
objectives of this program are as follows:

o Verify compliance with environmental laws and regulations
. Verify compliance with environmental commitments
° Characterize impacts of Hanford Site operations to the environment.

Although PNL’s groundwater monitoring program is performed independently of the
other programs, data collected from all monitoring programs at the Hanford Site are used to
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assess 1"~ groundwater qu 'y across e site. Sampling schedules from each of the site
groundwater monitoring programs are reviewed by -oject staff in context with the
requirements for the environmental s1 ‘eillance neeas. A supplemental monitoring program
is developed each year to meet the objectives of the groundwater surveillance program.

For calendar year 1990 there were 110 wells sampled in and around the 200 East Area
(Evans et al. 1990). These included wells from the RCRA, OGWMN, and other monitoring
programs. These wells are summarized on Table 2-25.

2.8.5 Hanford Sanitary Water Qu: ~ y Surveillance

Sanitary water quality surveillance on the Hanford Site is conducted as a joint effort by
the " "F Environmental Health Services, and PNL Environmental Health Sciences
Department. The HEHF oversees surveillance in the areas of chemical and microbial
quality, while PNL efforts focus on radiological quality.

The primary purpose of the surveillance program is to protect the health of persons
consuming water on the Hanford Site by regulating sanitary water with applicable drinking
water standards. There are no groundwater wells wit"" - the 200 East Area that are used as a
supply of drinking water. The nearest drinking water wells to the 200 East Groundwater
Aggregate Area are Well 699-41-900-C at the Yakima Barricade, Well S28-EO at the Patrol
T. ning Academy, and 3 wells including 499-SJ, 499-SO8, and 499-SO7 within the
400 Area (Fast Flux Test Facility).

Drinking water constituents that are monitored for under this program include selected

inorganics, volatile organics, microbic )gical constituents, and radiological constituents
including total alpha and beta, tritium, and %0Sr. These constituents are sampled quarterly.
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Table 2-1. Summary of 200 East Area Waste Managem¢  Units. Page 1 of 48
Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
PUREX Plant Aggregate Area
Plants, Buildings, and Storage Areas
204-AR Waste Unloading 1982-Present Receives wastes generated from No Contains 1,966
Station : Active decontamination and regeneration operations in (catch tank only)
100 Area; from recovery, fuels fabrice n, and
laboratory operations in 300 Area; from
decontamination operations in 400 Area; Waste
is chemically adjusted prior to pumpout to
double-shell tanks
241-A-431 Veantilation Bu ing 1955-1969 Contains radioactively contaminated eqi  nent No Unknown
Inactive and concrete
241-C-801 Support Facility 1962-1976 s unit is a radioactively contaminated No Unknown
Inactive structure
242-A Evaporator 1977-Present Dilute noncomplexed radioactive waste; No Unknown
Active PUREX Dilute misc. waste; PUREX cladding
removal waste; complexed radioactive aste;
NaNO3 is used to regenerate ion exchange
column, Turco 4518 or NaOH is usec¢ Hr
decontamination applications, a Dow-Corning
antifoam agent is used in the evaporator vessel
244-AR Lift Station 1975-Present Transports waste from processing and Yes Unknown
Active decontamination operations
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Table 2-1. Summary of 200 East Area Waste Management Units. Page 7 of 48
Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
241-C-102 Single-Shell Tank 1946-1976 Bismuth phosphate metal waste; tributyl No Contains
Inactive phosphate waste; PUREX coating waste; 1,614,060
thorium high-level waste; PUREX organic wash
waste; and supemnatant with organic w 1
wastes and coating wastes from 241-A, -AX,
and -C Single-Shell Tanks
241-C-103 Single-Shell Tank 1946-1979 PUREX coating waste; tributyl phospl :; No Contains 737, I
Inactive supernatant with tributyl phosphate waste,

coating waste, PUREX high-level waste, B
Plant high-level waste, B Plant waste
fractionization low-level waste, PUR!  sludge
supernatant, PUREX low-level waste  aste
fractionization, PUREX, sludge, PUREX
organic wash waste, laboratory waste,
decontamination waste, REDOX ion exchange
waste, REDOX high-level waste, noncomplexed
waste, waste fractionization ion excha e
waste, N Reactor waste, PNL waste, 1
evaporator bottoms from 241-A, -B, - (, and -
C Tank Farms. This unit was used as the
receiver for operating P-10 saltwater  tems
within the 241-C Farm
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Table 2-1. Summary of 200 East Area Waste Managem t Units. Page 11 of 48
r Liquid

Years Discharge to Waste Volume

Waste Management Unit in Service/Status Source Description Soil Received (L)

241-A-417 Catch Tank 1956-Present Collects condensate from the 241-A-401 No Contains 120,431
Active Condenser House

241-A-152CT Catch Tank 277-Present Transports wastes from processing and No Contains 10,040
Active decontamination operations

241-C-301C Catch Tank 1946-1985 Transports wastes from processing and No Contains 120,600
Active decontamination operations

244-A Receiving Vault : 1975-Present This unit receives waste from several tank No Contains 3,956
Active farms 1

244-AR Vault 1977-Present Transports wastes from processing and I Yes Variable
Active decontamination operations

244-CR Vault 1988-Present Transports wastes from processing and ) Variable
Active decontamination operations I

Cribs and Drains

216-A-1 Crib 1955-1966 Depleted uranium waste from cold startup run Yes 98,400
Inactive in the 202-A Building

216-A-2 Crib 1956-1964 Organic wastes from 202-A Building Yes 230,000
Inactive - )

216-A-3 Crib 1956-1982 Received waste from 203-A Building, uranyl Yes 3,050,000
Inactive nitrate hexahydrate storage pit drainage liquid

from 203-A Pump House
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216-A-4 Crib 1955-1958 Laboratory cell drainage from 201-A Building Yes 6,210,000
Inactive and 291-A-1 Stack drainage
216-A-5 Crib 1955-1966 Process condensate from 202-A Building Yes 1,630,000,000

Inactive
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Table 2-1. Summary of 200 East Area Waste Managem t Units.

Page 13 of 48

Liquid

Years Discharge to Waste Volume

Waste Management Unit in Service/Status Source Description Soil Received (L)

216-A-30 Crib 1961-1991 Steam condensate, equipment disposal tunnel Yes 7,110,000,000
Inactive floor and water-filled door drainage, and slug

storage basin overflow waste from the 202-A
Building

216-A-31 Crib 1964-1966 Organic waste from 202-A Building Yes 10,000
Inactive

216-A-32 Crib 1959-1966 202-A crane maintenance facility floor, sink Yes 4,000
Inactive and shower drainage

216-A-36A Crib 1965-1966 Ammonia scrubber waste from 202-A Building Yes 1,070,000
Inactive

216-A-36B Crib 1966-1987 Ammonia scrubber waste from 202-A Building Yes 317,000,000
Inactive

216-A-37-1 Crib 1977-1991 Process condensate from 241-A Evaporator Yes 377,000,000
Inactive

216-A-37-2 Crib 1983-Present Steam condensate from PUREX Plant Yes 1,090,000,000
Active

216-A-38-1 Crib Not used The site was never used No 0

216-A-39 Crib 1966 Floor drainage from 241-AX-801-B Bu ling Yes 20
Inactive

216-A-41 Crib 1968-1974 296-A-13 Stack drainage Yes 10,000
Inactive

216-A-45 Crib 1987-1989 Process condensate from 202-A Building Yes 103,000,000
Inactive

216-A-11 French Drain 1956-1972 Trap Pit No. 1 drainage from 202-A Building Yes 100,000

Inactive
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Table 2-1. Summary of 200 East Area Waste Management Units.

Page 15 of 48

Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
216-A-28 French Drain 1958-1966 203-A Building enclosure sumps, heating coil Yes 30,000
Inactive condensate from uranyl nitrate hexahydrate
tanks
216-A-33 French Drain 1955-1964 Did not receive any waste No 0
Inactive
216-A-35 French Drain 1963-1966 Seal cool'ing water from air sampler vacuum Yes 10,000
Inactive pumps in 202-A Building
216-C-8 French Drain 1962-1965 Ton exchange waste from 271-CR Buil g Yes 10,000
Inactive
Reverse Wells
299-E24-111 Injection Well 1980-1982 Experimental well, 11 injections of calcium, Yes o/
Inactive chloride, s itions
Ponds, Ditches, and Trenches
216-A-18 Trench 1955-1956 Depleted uranium from the cold startup run at Yes 488,000
Inactive 202-A Building
216-A-19 Trench 1955-1956 241-A-431 Building cc  ict condenser cooling Yes 1,100,000
Inactive water, depleted uranium waste from ¢
startup run at 202-A Building
216-A-20 Trench 1955-1956 241-A-431 Building contact condenser cooling Yes 961,000
Inactive water, depleted uranium waste from cold
startup run at 202-A Building
216-A-40 Trench 1968-1979 Diverted cooling water and steam condensate Yes 946,000

Inactive

from 244-AR Vault
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Table 2-1. Summary of 200 East Area Waste Management Units.

Page 17 of 48

I Liquid

Years Discharge to Waste Volume

Waste Management Unit in Service/Status Source Description Soil Received (L)

241-A-B Diversion Box 1956-Present Transports waste from processing and No Variable
Active decontamination operations

241-A i1 Diversion Box 1956-Present Transports waste from processing and Yes Variable
Active decontamination operations

241-A-152 Diversion Box 1956-1980 Transports waste from processing and No Variable
Inactive decontamination operations

241-A-153 Diversion Box 1956-1985 Transports waste from processing and No Variable
Inactive decontamination operations

241-AN-A Diversion Box 1981-Present Transports waste from processing and No Variable
Active decontarhination operations

241-AN-B Diversion Box 1981-Present Transports waste from processing and No Variable
Active decontamination operations

241-; -151 Diversion Box 1983-Present Transports waste from processing and No Variable
Active decontamination operations

241-AW-A Diversion Box 1980-Present Transports waste from processing and No Variable
Active decontamination operations

241-AW-B Diversion Box 1980-Present Transports waste from processing and No Variable
Active decontamination operations

241-AX-A Diversion Box 1965-Present Transports waste from processing and No Variable
Active decontamination operations

241-AX-B Diversion Box 1965-Present Transports waste from processing and No Variable
Active decontamination operations

241-AX-151 Diversion Box 717-Present Receives wastes from 202-A PUREX nt No Variable
Active

0 'A3Y ‘61-76-TY/30A






ST-1¢C

Table 2-1. Summary of 200 East Area Waste Managem |

Page 19 of 48

Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
241-CR-153 Diversion Box 1946-1985 Transports waste from processing and No Variable
Inactive decontamination operations
241-ER-153 Diversion Box 1945-Present Transports waste from processing and No Variable
Active decontamination operations
216-A-524 Control Structure 1957-1966 Unit contains radioactive piping and ce nt No Variable
Inactive
241-AP Valve Pit 1986-Present Transports waste from processing and No Variable
Active decontamination operations
241-AX-501 Valve Pit 77?-Present Receives and routes tank farm conden: No Variable
Active
Basins
207-A Retention Basins 1976-Present Waste streams from the 242-A Evapor r No Variable
Active
216-A-42 Retention Basin 1978-Present Chemically or radioactively contaminated No Variable
Active diversions from the PUREX chemical sewer
line, cooling water line, and steam cor nsate
discharge
Burial Sites and Burning Pits
218-E-1 Burial Ground 1945-1954 Mixed fission products and transuranic ry No 3,030 m®
Inactive waste
218-E-8 Burial Ground 1958-1959 Mixed fission products and transuranic waste, No 2,265 m3
Inactive repair and construction wastes from 2! A and
PUREX new crane addition
218-E-12A Burial Ground 1953-1968 Dry waste and acid-soaked material No 15,249 m?

Inactive
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Table 2-1. Summary of 200 East Area Waste Management Units.

Page 21 of 48

Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
UN-200-E-26 1960 Leakage from 241-A-151 Diversion Box Yes Unknown
UN-200-E-27 1960 Near the 244-CR Vault No Unknown
UN-200-E-28 1961 Fission preducts from a process vessel steam Yes Unknown
coil
UN-200-E-31 1961 Leakage from 241-A-151 Diversion Box Yes Unknown
UN-200-E-33 1964 Leaking tube bundle burial box Yes Unknown
UN-200-E-35 1966 Contaminated concrete No Unknown
UN-200-E-39 1968 Pressurized ammonia scrubber waste ¢  taining No Unknown
fission products
UN-200-E-40 1968 Vent line valve at the 216-A-36B Crib No Unknown
UN-200-E-42 1972 Thought to be from 244-;  Diverter Tank No Unknown
UN-200-E-47 1974 Contaminated soil of unknown origin in 241-A No Unknown
Tank Farm
UN-200-E-48 1974 241-A-106 pump pit contaminated parking | No Unknown
UN-200-E-49 1975 Thermocouple well contaminated road No Unknown
UN-200-E-56 1979 Unknown No . Unknown
UN-200-E-58 1980 Contaminated tumbleweeds near 218-E-1 Burial No I Unknown
Ground
UN-200-E-60 1981 Contaminated dirt from an overfilled np No Unknown
truck |
UN-200-E-62 1982 Liquid from pressure test assembly Yes Unknown
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Table 2-1. Summary of 200 East Area Waste Management Units.

Page 25 of 48

Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
241-B-106 Single-Shell Tank Sept 1947-1977 Bi(PO), 2-C and 1-C; Hanford Lab operations, No Contains 443,00(
evaporator bottoms, tributyl phosphate waste,
224-U waste, PNL, B Plant low-level, ion
exchange
241-B-107 Single-Shell Tank May 1945-1969 PUREX coating waste, Bi(PO)4 1-C and 2-C, Yes Contains 625,00
evaporator bottoms
241-B-108 Single-Shell Tank 1945-1977 Bi(PO),4 1-C and 2-C, PUREX coating waste, No Contains 356,000 |
evaporator bottoms, ion exchange from 241-B
and -BY Tank Farms
241-B-109 Single-Shell Tank Jan 1946-1977 Bi(PO), 1-C, PUREX coating waste, evaporator No Contains 481,000
bottoms, ion exchange 224-U waste, coating
waste from 241-B, -BY, -S Tank Farms |
241-B-110 Single-Shell Tank May 1945-1971 Bi(PO), 2-C and 1-C, fission product waste, B Yes Contains 931,000
Plant high-level waste fractionization, B Plant
Cells 5 and 6; B Plant flushes, ion exchange |
241-B-111 Single-Shell Tank Nov 1945-1976 Bi(PO), 2-C, fission product waste, ion Yes Contains 897,000 I
exchange (waste fractionization), BP t Cells
5 and 6 ]
241-B-112 Single-Shell Tank April 1946-1977 Bi(PO), 2-C, fission product waste, evaporator Yes Contains 125,000
bottoms from 241-B and -BX B Plant Cells 5
and 6, ion exchange 1
241-B-201 Single-Shell Tank 1952-1971 224-U wastes (lanthanum fluoride) Yes Contains 110,000 I
241-B-202 Single-Shell Tank 1951-1977 224-U wastes (lanthanum fluoride), B Plant No Contains 102,000 |
high-level waste
241-B-203 Single-Shell Tank 1951-1977 224-U wastes (lanthanum fluoride) Yes Contains 193,000 I
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Table 2-1. Summary of 200 East Area Waste Management Units.

-Page 27 of 48

Waste Management Unit

Years
in Service/Status

Source Description

Liquid
Discharge to
Soil

Waste Volume
Received (L)

241-BX-105 Single-Shell Tank

1949-1980

Bi(PO),4 metal waste, tributyl phosphate waste,
coating, ion exchange waste; evaporator
bottoms, complexed and noncomplexed waste,
double-shell slurry feed

0

Contains 3,000

1

241-BX-106 Single-Shell Tank

1949-1977

Bi(PO)4 metal waste, tributyl phosphate waste,
coating, ion exchange waste; evaporator
bottoms, B Plant low-level, organic w
REDOX ion exchange waste from 241 -BX,
and -BY tanks

Contains 174,000

241-BX-107 Single-Shell Tank

Sept 1948-1977

Bi(PO),4 1-C, tributyl phosphate waste, ion
exchange waste from the 241-BX Tank arm

Contains 133,000

241-BX-108 Single-Shell Tank

1949-1974

Bi(PO), 1-C, tributyl phosphate waste, coating,
ion exchange waste from the 241-BX and -C
Tanks

Contains 98,000

241-BX-109 Single-Shell Tank

1950-1974

Bi(PO),4 1-C; ion exchange (waste
fractionization), tributyl phosphate waste,
tributyl phosphate waste from the 241-BY and -
C Tanks

Contains 731,000

241-BX-110 Single-Shell Tank

1949-1977

Bi(PO), 1-C, ion exchange (waste
fractionization), tributyl phosphate wa
evaporator bottoms, coating waste, B nt 1-C
from the 241-B and -C Tank Farms. Itis an
ITS-2 Unit

Yes

e

Contains 753,000

241-BX-111 Single-Shell Tank

1950-1977

Bi(PO), 1-C, ITS-2 bottoms and recy:
systems, evaporator bottoms, coating waste, ion
exchange waste, 1-C from the 241-BY Tanks

Yes

Contains 870,000
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Table 2-1. Summary of 200 East Area Waste Management Units.
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Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
241-BY-106 Single-Shell Tank 1953-1977 I-C and Bi(PO)4 1-C waste, tributyl phosphate Yes Contains I
waste, coating waste, evaporator botto  from 2,430,000
241-BY and -C Tank Farms. It is an ITS-2
Unit
241-BY-107 Single-Shell Tank December 1950-1974 tributyl phosphate waste, Bi(PO), 1-C waste Yes Contains
and coating waste, evaporator bottoms from the 1,007,000
241-BY and -C Tank Farms. Thisis: [TS-2
Unit
241-BY-108 Single-Shell Tank April 1951-1972 Bi(PO), 1-C waste, evaporator bottom: om Yes Contains 863,000
the 241-BY and -C Tank Farms. This is an
ITS-2 Unit
241-BY-109 Single-Shell Tank 1953-1979 Supernatant containing tributyl phosphate waste, No Contains
PUREX coating waste, Bi(PO), metal waste, 1,601,000
evaporator bottoms, PUREX organic v 1
waste from the 241-B, -BX, -BY, and -C Tank
Farms. This is an ITS-2 Unit
241-BY-110 Single-Shell Tank 1952-1979 Bi(PO), 1-C waste, tributyl phosphate waste, No Contains
evaporator bottoms, coating waste from the 1,507,000
241-BY and -C Tank Farms, and the V -241
Tank
241-BY-111 Singie-Shell Tank 1952-1977 Bi(PO), metal waste, tributyl phosphate waste, No Contains
PUREX coating waste, organic wash waste, 1,737,000
evaporator bottoms, coating waste, and organic
was waste from the 241-BY and -C Ta
Farms. This is an ITS-2 Unit.
241-BY-112 Single-Shell Tank 1951-1976 Bi(PO), metal waste, tributyl phosphate waste, No Contains
coating waste, evaporator bottoms from the 1,102,000
241-B, -BX, -BY, and -C Tank Farms. This is
an ITS-2 Unit

0 'A%y ‘61-76-TY/20d
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Table 2-1. Summary of 200 East Area Waste Management Units. Page 3 of 48
I Liquid
Years Discharge to Waste Volume
Waste Management Unit l in Service/Status Source Description Soil Received )
] :
244-BXR Receiving Vault 1948-July 1985 Process and decon wastes No Variable
241-ER-311 Catch Tank 1945-present/active Process and decon wastes Yes Variable
270-E Cond. Neutralization 1952-1976 Sludge No Contains 14,000
Tank
Cribs and Drains
216:B-7A & B Crib Oct 1946-May 1967 224-B via overflow from 201-B Tank, cell Yes 43,600,000
drainage from Tank 5-6 in 221-B, equipment
cleanout waste from 224-B, con and
construction waste from 221-B
216-B-8TF Crib and Tile Field April 1948-July 1953 2-C supernatant from 221-B, cell drainage and Yes 27,200,000
other waste from Tank 5-6, decon and cleanup
waste generated i shutdown of 224-B
216-B-9TF Crib and Tile Field Aug 1948-July 1951 Cell drainage and other liq  waste via Tank Yes 36,000,000
5-6 in 221-B
216-B-10A Crib Dec 1949-Jan 1952 Decon sink and sample slurper waste from 222- Yes 9,990,000
B and floor drainage from 292
216-B-10B Crib June 1969-Oct 1973 Decon sink and shower waste from 221-B, Yes 28,000
overflow from 216-10A :
216-B-12 Crib Nov 1952-Nov 1973 Process condensate from 221-U and 224-U Yes 520,000,000
waste evaporators, construction waste from
221-B and process condensate from 221-B
216-B-14 Crib Jan 1956-Feb 1956 Scaveng::d tributyl phosphate supernatant from Yes 8,710,000
221-U during uranium recovery operations
216-B-15 Crib April 1956-Dec 1956 Scavenged tributyl phosphate supernatant from Yes 6,320,000

221-U during uranium recovery operations

-T4/40d
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Table 2-1. Summary of 200 East Area Waste Management Units.
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Liquid
Years Discharge to Waste Volume

Waste Management Unit in Service/Status Source Description Soil Received (L)

216-B-16 Crib April 1956-Aug 1956 Scavenged tributyl phosphate supernatant from Yes 5,600,000
221-U during uranium recovery operations

216-B-17 Crib Jan 1956-Jan 1956 Scavenged tributyl phosphate supernatant from Yes 3,410,000
221-U during uranium recovery operations

216-B-18 Crib March 1956-April 1956 Scavenged tributyl phosphate supernatant from Yes 8,520,000
221-U during uranium recovery operations

216-B-19 Crib Feb 1957-Oct 1957 Scavenged tributyl phosphate supernatant from Yes 6,400,000
221-U during uranium recovery operations

216-B-43 Crib Nov 1954 Scavenged tributyl phosphate supernatant from Yes 2,120,600
221-U during uranium recovery operations

216-B-44 Crib Nov 1954-March 1955 Scavenged tributyl phosphate supernatant from Yes 5,600,000
221-U during uranium recovery operations

216-B-45 Crib April 1955-June 1955 Scavenged tributyl phosphate supematant from Yes 4,920,000
221-U during uranium recovery operations

216-B-46 Crib Sept 1955-Dec 1955 Scavenged tributyl phosphate supematant from Yes 6,700,000
221-U during uranium recovery operati

216-B-47 Crib Sept 1955 Scavenged tributyl phosphate supernatant from Yes 3,710,000
221-U during uranium recovery operations

216-B-48 Crib Nov 1955 Scavenged tributyl phosphate supernatant from Yes 4,090,000
221-U during uranium recovery operations

216-B-49 Crib Nov 1955-Dec 1955 Scavenged tributyl phosphate supernatant from Yes 6,700,000
221-U during uranium recovery operations

216-B-50 Crib Jan 1965-Jan 1974 Waste storage tank condensate from the °S-1 Yes 54,800,000 !

unit in the 241-BY Tank Farms
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Table 2-1. Summary of 200 East Area Waste Managc  nt Units. Page 33 of 48
Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
Ponds, Ditches, and Trenches
216-B-3 Pond April 1945-Present 221-B steam condensate and process cooling I Yes 240,000,000,000
Active water, 284-E Powerhouse water, 244-CR, -AR,

and 242-A cooling water, 202-A process,
condenser, and air sampler vacuum p p

cooling water, 202-A chem sewer, fractionator |
condensate, WESF cooling water

216-B-3A Pond Oct 1983-Present 221-B steam condensate and process cooling Yes Not reported
Active water, 284-E Powerhouse water, 244-CR, -AR,
and 242-A cooling water, 202-A process,
condenser, and air sampler vacuum pump
cooling water, 202-A chem sewer, fri onator
condensate, WESF cooling water

331-1¢

216-B-3B Pond June 1984-present 221-B steam condensate and process cooling Yes Not reported
: Active water, 284-E Powerhouse water, 244-CR, -AR,
and 242-A cooling water, 202-A process,
condenser, and air sampler vacuum pump
cooling water, 202-A chem sewer, fri  onator
condensate, WESF cooling water

216-B-3C Pond 1985-present 221-B steam condensate and process cooling Yes Not reported
Active water, 284-E Powerhouse water, 244-CR, -AR,
and 242-A cooling water, 202-A process,
condenser, and air sampler vacoum p p
cooling water, 202-A chem sewer, fractionator
condensate, WESF cooling water

216-E-28 Contingency Pond Constructed in 1986; never | Emergency diversion pond for the 216-B-3 No 0
used Pond system
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Table 2-1. Summary of 200 East Area Waste Manager

. Units.

Page 35 of 48

Liquid

1384 ré

Years Discharge to Waste Volume

Waste Management Unit in Service/Status Source Description Soil Received (L)
216-B-3-2 Ditch July 1964-Sept 1970 Steam condensate, process cooling wa , chem Yes 149,000,000

sewer from 221-B waste, 284-E Powe use

waste, 241-CR vault cooling water, 202-A acid

fractionator condensate, 202-A air sam r

vacuum pumps seal cooling water, I'TS-1

condenser cooling water, 283-E water treatment
216-B-3-3 Ditch Sept 30, 1970-present 221-B cooling water, 202-A chem sewer, ITS-1 Yes Not reported

Active and -2 cooling water, 244-CR cooling water,

244-AR vault water, 242-A coolingw r and

steam condensate
216-B-20 Trench Aug 1956-Sept 1956 Scavenged tributyl phosphate waste from 221-U Yes 4,680,000
216-B-21 Trench Sept 1956-Oct 1956 Scavenged tributyl phosphate waste from 221-U Yes 4,670,000
216-B-22 Trench Oct 1956 Scavenged tributyl phosphate waste from 221-U Yes 4,740,000
216-B-23 Trench Oct 1956 Scavenged tributyl phosphate waste from 221-U Yes 4,520,000
216-B-24 Trench Oct 1956-Nov 1956 Scavenged tributyl phosphate waste from 221-U Yes 4,700,000
216-B-25 Trench Nov 1956-Dec 1956 Scavenged tributyl phosphate waste from 221-U Yes 3,760,000
216-B-26 Trench Dec 1956-Feb 1957 Scavenged tributyl phosphate waste from 221-U Yes 5,880,000
216-B-27 Trench Feb 1957-April 1957 Scavenged tributyl phosphate waste from 221-U Yes 4,420,000
216-B-28 Trench April 1957-June 1957 Scavenged tributyl phosphate waste from 221-U Yes 5,050,000
216-B-29 Trench June 1957-July 1957 Scavenged tributyl phosphate waste from 221-U Yes 4,840,000
216-B-30 Trench July 1957 Scavenged tributyl phosphate waste from 221-U Yes 4,780,000
216-B-31 Trench July 1957-Aug 1957 Scavenged tributyl phosphate waste fr  221-U Yes 4,740,000
216-B-32 Trench Aug 1957-Sept 1957 Scavenged tributyl phosphate waste fr  221-U Yes 4,770,000
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Table 2-1. Summary of 200 East Area Waste Management Units.

Page 37 of 48

Liquid

Years Discharge to Waste Volume

Waste Management Unit in Service/Status Source Description Soil Received (L) |

2607-EB Septic Tank and DF 1951-present Sanitary wastewater and sewage Yes 20/day
Active

2607-EH Septic Tank and DF 1983-unknown Sanitary wastewater and sewage Yes 1,360/day

2607-EK Septic Tank and DF 1980-present Sanitary wastewater and sewage Yes 24,200/day
Active

2607-EM Septic Tank and DF 1984-present Sanitary wastewater and sewage - Yes 6,380/day
Active

2607-EN Septic Tank and DF Pre 1980-present Sanitary wastewater and sewage Yes 2,060/day
Active

2607-EO Septic Tank and DF Circa 1985-present Sanitary wastewater and sewage Yes 2,120/day
Active

2607-EP Septic Tank and DF 1984-present Sanitary wastewater and sewage Yes 1,875/day
Active

2607-EQ Septic Tank and DF 1985-present Sanitary wastewater and sewage Yes 10,500/day
Active

2607-ER Septic Tank Unknown-present Sanitary wastewater and sewage Yes Unknown
Active |

1

2607-GF Septic Tank Unknown Sanitary wastewater and sewage Yes Unknown

2607-E1 Septic Tank and DF 1970-present Sanitary wastewater and sewage Yes 21,555/day
Active

2607-E2 Septic Tank and DF Pre 1980-present Sanitary wastewater and sewage Yes 2,380/day |
Active

2607-E3 Septic Tank and DF 1944-present Sanitary wastewater and sewage Yes 14,400/day

Active
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wuwi-1g

~do
A Y]

Table 2-1. Summary of 200 East Area Waste Manage: :nt Units.

Page 39 of 48

Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
241-BXR-153 Diversion Box 1948-June 1984 Processing and decon wastes No Unknown
241-BYR-152 Diversion Box 1950-June 1984 Processing and decon wastes No Unknown
241-BYR-153 Diversion Box 1950-June 1984 Processing and decon wastes No Unknown
41-BYR-154 Diversion Box 1950-June 1984 Processing and decon wastes No Unknown
241-ER-151 Diversion Box 1945-present Processing and decon wastes No Unknown
Active
241-ER-152 Diversion Box 1945-present Processing and decon wastes No Unknown
Active
Basins.
]
207-B Retention Basin April 1945-present Process cooling water from equipment jackets No Not reported
Active | in 221-B
216 B-59/59B Dec 1967-present Diverted cooling water from 221-B Yes 477,000
Trench etention Basin Active
216-B-64 Retention Basin Never used . Never used No 0
Burial Sites
200-E Powerhouse Ash Pit 1943 -present Ash from the 200 East Powerhouse No 63,000 m’
Active
3-E-2 Burial Ground 1945-1953 Source unknown; contains MFP/TRU dry No 9,033 m3®/
wastes 9,056 m3Y/
218-E-2A Burial Ground 1945-1955 Source unknown; also used as a storage site No Unknown
218-E-3 Burial Ground 1954 Source unknown; site exhumed No NA
218-E-4 Burial Ground Feb 1955-1956 No trenches suspected; contaminate equipment No 1,586 m>/
was stored above ground 1,585 m®’/
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Table 2-1. Summary of 200 East Area Waste Manage nt Units.

Page 41 of 48

Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
UN-200-E-44 Aug 16, 1972 BCS cribline leak Yes Unknown
UN-200-E-45 Aug 26, 1974 Mixed waste from 241-B-154 Divers  Box Yes Unknown
UN-200-E-52 Aug 1, 1975 Steam from E-5-2 strontium concentrator Yes tkknown
UN-200-E-54 July 20, 1977 . Contaminated wash water Yes 2
UN-200-E-55 April 27, 1979 Presumably wind-blown materials No Unknown
UN-200-E-61 Oct 31, 1981 Contamination resulting from burial operations No Unknown
UN-200-E-63 June 4, 1981 Vegetation absorbed radionuclides No Unknown
UN-200-E-64 Oct 12, 1984 Ants transported radionuclides from : -B-64 No Unknown
Retention Basin
UN-200-E-69 June 19, 1984 Flush water spilled beneath a burial box Yes Unknown
UN-200-E-76 Jan 4, 1968 9-2 Tank line to 241-B-110 Tank Yes Unknown
UN-200-E-79 June 1953 Leaks in line between 242-B Evaporator and Yes Unknown
207-B Retention Basin
UN-200-E-80 June 17, 1946 Underground waste line south of 221 Yes Unknown
Building
UN-200-E-83 1958 to 1989 Contaminants spread from BC Contr  :d Area No Unknown
by wildlife
UN-200-E-85 July 20, 1972 Suspected leak in 18-1 waste line Yes Unknown
UN-200-E-87 1945-1953 Seepage from underground pipe joints south of Yes Unknown
221-B Building
UN-200-E-89 1978 Airborne release from 241-BX Tank Farm No. Unknown
UN-200-E-90 Sept 1980 Material from 291-B Stack sand filter No Unknown
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Table 2-1. Sun

ary of 200 East Area Waste Management Units.

Page 45 of 48

Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Sratus Source Description Soil Received (L)
216-C-4 Crib 1955-1965 276-C Building Yes 170,000
216-C-5 Crib 1955 201-C Building REDOX, PUREX F t Plant Yes 37,900
216-C-6 Crib 1955-1964 201-C Building REDOX, PUREX | 1 Plant, Yes 530,000
241-CX vault floor drains
l 216-C-7 Crib 1961-Present Critical Mass Laboratory Yes 60,000
216-C-10 Crib 1964-1969 201-C Process Building Yes 897,000
| | Reverse Well |
216-C-2 Reverse Well 1953-1988 291-C Stack Yes Unknown
Ponds, Ditches, ﬁn_d T@ches |
216-C-9 Pond 1953-1985 209-E Building, 226-C, 201-C, 215-C, 209-C Yes 1,030,000,000
200 East Powerhouse Ditch 1943-Present 284-E Power Plant Yes 13,800/mo
R Septic Tanks | |
2607-E-5 Septic Tank & Field 1949-Present Critical Mass Laboratory, mobile of s Yes Unkn;>wn
2607-E-7A Septic Tank & 1983-Present Critical Mass Laboratory Yes Unknown

Field
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Table 2-1. Summary of 200 East Area Waste Managt ent Units. Page 47 of 48
Liquid
Years Discharge to Waste Volume
Waste Management Unit in Service/Status Source Description Soil Received (L)
241-C Waste Line Unplanned 1957 241-C Process Building/Tank Farm Line Yes Unknown
Release No. 1
241-C Waste Line Unplanned 1957 241-C Process Building/Tank Farm Line Yes Unknown
Release No. 2
200 North Aggregate Area Tanks and Vaults
212-P Transformer Oil Tank 1982-present/active Transformer Qil containing PCBs No Unknown
Ponds, Ditches, and Trenches

216-N-1 Pond 1944-1952/inactive Cooling water from 212-N Building Yes 946,000,000
216-N-4 Pond 1944-1952/inactive Cooling water from 212-P Building Yes 946,000,000
216-N-6 Pond 1944-1952/inactive Cooling water from 212-R Building Yes 946,000,000
216-N-2 Trench 1947 /inactive Low activity water and sludge from 212-N Yes 7,500,000

basin
216-N-3 Trench 1952/inactive Low activity water and sludge from = 2-N Yes 7,600,000

basin
216-N-5 Trench 1952/inactive Low activity water and sludge from ' -P basin Yes 7,600,000
216-N-7 Trench 1952/inactive Low activity water and sludge from = 2-R Yes 7,600,000

basin

Septic Tanks and Associated Drain Fields

2607-N Septic Tank/Drain 1944-1952/inactive Sanitary wastewater and sewage from 2734-N Yes Unknown
Field guard house
2607-P Septic Tank/Drain 1944-1952/inactive Sanitary wastewater and sewage from 2734-P Unknown

Field

guard house

Yes
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Table 2-2. Soil Column C " :u” “ion of Potential for Migration of Liquid Discharges to

the Unconfined Aquifer. Page | of 9
) Indicates
Possible Significant
Liquid Effluent Soil Column Migration to Impact on
Volume Received Pore Volume Uppermost Groundwater
Liquid Discharge Source By Soil (m) Range @)Y Aquifer” Flow®
i PUREX Plant Aggregate Area

241-A-103 Tank Unknown - No No
241-A-104 Tank Unknown - No No
241-A-10S Tank 776 - No No
241-AX-102 Tank U wn - No No
'1-AX-104 Tank Unknown - No No
241-C-101 Tank 64 to 91 - No No
241-C-110 Tank Unknown -- No No
241-C-111 Tank Unknown - No No
241-C-201 Tank Unknown - No No
241-C-202 Tank Unknown - No No
241-C-203 Tank 1.5 - No No
241-C-204 Tank Unknown - No No
244-AR Vault Unknown - No No
216-A-1 Crib 98 660 to 1,980 No No
216-A-2 Crib ) 307 to 921 No No
216-A-3 Crib 3,050 317 to 952 Yes No
216-A-4 Crib 6,210 316 to 948 Yes No
216-A-5 Crib 1,630,000 975 to 2,925 Yes Yes
216-A-6 Crib 3,400,000 7,675 to 23,024 Yes Yes
216-A-7 Crib 326 73 to 220 Yes No
216-A-8 Crib 1,150,000 11,747 to 35,241 Yes Yes
216-A-9 Crib 981,000 6,685 to 20,054 Yes Yes
216-A-10 Crib 3,210,000 9,357 to 28,072 Yes Yes
216-A-21 Crib 77,900 791 to 2,373 Yes No
216-A-24 Crib 820,000 18,000 to 54,000 Yes Yes
23,200 1,665 to 4,996 Yes No

216-A-27 Crib
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Table 2-2. Soil Column Calculation of Potential for Migration of Liquid Discharges to

the Unconfined Aquifer. Page 3 of 9
l Indicates
Possible Significant
Liquid Effluent Soil Column Migration to Impact on
Volume Received Pore Volume Uppermost Groundwater
Liquid Discharoe Source By Soil (m3) Range (m3)‘j Aquiferb/ Flow®
216-A-20 Trench 961 425 to 1,274 Yes No
216-A-40 Trench 946 6,072 to 18,215 No No
216-A-29 Ditch 10,400,312 14,341 to 43,024 Yes Yes
216-A-34 Ditch Unknown 3,997 to 11,990 No No
2607-EA Septic Tank/Drain 3504/ Unknown No No
Field
2607-EC Septic Tank/Drain 6,077 Unknown No No
Field
2607-ED Septic Tank/Drain 1,2269 Unknown No No
Field
2607-EG Septic Tank/Drain 2,420 Unknown No No
Field .
2607-EJ Septic Tank/Drain 1,400% Unknown No No
Field
2607-EL Septic Tank/Drain 25,9429 Unknown No No
Field
2607-E6 Septic Tank/Drain 603,3459 Unknown Yes Yes
Field
241-A-151 Diversion Box Unknown -- No No
241-C-152 Diversion Box 9.8 - No No
241-CR-151 Diversion Box 136.3 - No No
B Plant Aggregate Area
241-B-101 Tank Unknown - No No
241-B-103 Tank Unknown - No No
241-B-107 Tank Unknown - No No
241-B-110 Tank 61 -- No No
241-B-111 Tank Unknown - No No
241-B-112 Tank Unknown - No No
241-B-201 Tank 4.5 -- No No
241-B-203 Tank 1 - No No
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Table 2-2. Soil Column Calculation of Potential for Migration of Liquid Discharges to

the Unconfined Aquifer. Page 5 of 9
Indicates
Possible Significant
Liquid Effluent Soil Column Migration to Impact on
Volume Received Pore Volume Uppermost Groundwater
Liquid Discharge Source Bv Soil (m? Range (m3)Y Aquifer® Flow®/
216-B-45 Crib 4,920 3,295 to 9,885 Yes No
216-B-46 Crib 6,700 3,243 t0 9,730 Yes No
216-B-47 Crib 3,710 3,452 to 10,355 Yes No
216-B-48 Crib 4,090 3,347 to0 10,042 Yes No
216-B-49 Crib 6,700 3,295 to 9,885 Yes No
216 0 ib 54,800 3,295 to 9,885 Yes No
216-B-55 Crib 1,230,000 6,073 to 18,220 Yes Yes
216-B-57 Crib 84,400 1,925 to 5,775 Yes No
216-B-60 Crib 18.9 146 to 438 No No
216-B-62 Crib 282,000 3,860 to 11,580 Yes Yes
Chem TF North of 2703-F Unknown Unknown No No
216-B-13 French Drain 28 29 to 118 No No
216-B-51 French Drain 1 45 to 135 No No
216-B-4 Reverse Well 10 8t02.3 Yes No
216-B-5 Reverse Well 30,600 0 Yes No
216-B-6 Reverse Well 6,000 Stol4 Yes No
216-B-11 A&B Reverse Wells 29,600 56.4 to 169.12 Yes No
216-B-3 Pond 240,000,000 760,840 to Yes Yes
2,282,510
216-A-25 Pond 307,000,0000 229,870 to Yes Yes
’ 689,620
216-N-8 Pond®/ Unknown 0 Yes No
216-M Pond Unknown - No No
216-B-3A Pond Unknown -- No No
216-B-3B Pond Unknown - No No
216-B-3C Pond Unknown -- No No
216-B-2-1 Ditch 149,000,000 37,120 to Yes Yes
111,360
216-B-2-2 Ditch 49.700 24,600 to 73,800 Yes No
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Table 2 * Soil Column Calculation of Potential for Migration of Liquid Discharges to
the Unconfined Aquifer. Page 7 of 9
Indicates
Possible Significant
Liquid Effluent Soil Column Migration to Impact on
Volume Received Pore Volume Uppermost Groundwater

Liquid Discharge Source By Soil (m®) Range (m?)" Aquifer” Flow®
216-B-52 Trench 8,530 5,240 to 15,710 Yes No
216-B-53A Trench 549 543 to 1,630 Yes No
216-B-53B Trench 15.1 1,370 to 4,120 No No
216-B-54 Trench 999 1,823 to 5,470 No No
216-B-58 Trench 413 1,880 to 5,640 No No
216-B-63 __ench 7,220,000 3,650 to 10,940 Yes Yes
2607-EB Septic Tank/Tile Field 300Y/ - No No
2607-EH Septic Tank/Drain 4,468%/ - No No
Field

2607-EK Septic Tank/Drain 106,000% 1,706 to 5,118 Yes Yes
Field

2607-EM Septic Tank/Drain 18,600Y 1,168 to 3,505 Yes No
Field

2607-EN Septic Tank/Drain 9,022¢ 288 to 864 Yes No
Field

2607-EO Septic Tank/Drain 5,400/ 688 to 2,064 Yes No
Field

2607-EP Septic Tank/Drain 56,4759 - No No
Field

2607-EQ Septic Tank 26,800 440 to 1,320 Yes No
2607-ER Septic Tank Unknown - No No
2607-GF Septic Tank Unknown - No No
2607-E1 Septic Tank/Drain 173,000Y 7,386 to 22,158 Yes Yes
Field

2607-E2 Septic Tank/Drain 10,400Y 27,000 to 84,000 No No
Field

2607-E3 Septic Tank/Tile Field 252,000/ - Yes Yes
2607-E4 Septic Tank/Tile Field 4,200% - No No
2607-E7B Septic Tank Unknown - No No
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Table 2-2. Soil Colun Calculation of Potential for Migration of Liquid Discharges to

the Unconfined Aauifer. Page 9 of 9
Indicates
Possible Significant
Liquid Effluent Soil Column Migration to Impact on
Volume Received Pore Volume Uppermost Groundwater
Liquid Discharge Source By Soil (m?) Range (m*V Aquifer®’ Flow®/
216-N-5 Trench 7,600 580 to 1,738 Yes No
216-N-7 Trench 7,600 518 to 1,554 Yes No
2607-N Septic Tank/Drain Unknown - No No
2607-P Septic Tank/Drain Unknown - No No
2607-R Sentic Tank/Drain Unknown - No No
o/ Pore volume calculation: (waste unit section area) x (depth to groundwater) x (porosity). Low pore
volume value reflects 0.1 porosity; higher pore volume value reflects 0.3 porosity. Pore volume
calculation does not account for the ability of the soil to retain the liquid discharged.
b/ Yes, when liquid effluent volume received by soil exceeds the lower range of soil column pore
volume.
o/ Yes, when discharge exceeded 100,000 m>.
& Based on reported daily rates from first year through 1991.
e/

f/

216-N-8 Pond formed as a result of the rising water table. Before the pond was formed, the area
received sewage sludge from the Hanford construction camp.

Although the volumes received by the 216-B-2-3 and 216-B-3-3 is not known, it was probably great
enough to have had an impact on groundwater.
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Table 2-3. Summary of W™ Geophysical Log Results For Units Potentially

Contributing Contaminants to Groundwater. Page 1 of 5
Number Approximate Confirms
of Wells Elevated Gamma Depth to Release to
Waste Management Unit Reviewed Log Response (m) Groundwater  Groundwater

241-A-101 to 106 Tank Farm 54 0-32 90 No
241-AX-101 to 104 Tank 32 0-12 85 No
Farm

241-C-101 to 112 Tank Farm 70 0-21 78 No
216-A-1 Crib 1 - 92 No
216-A-2 Crib 1 8-7? No*
216-A-4 Crib 1 8-7? 95 No*
216-A-5 Crib 5 8-16 95 No
216-A-6 Crib 2 6-12 90 No
216-A-7 Crib 1 0-5 85 No
216-A-8 Crib 7 0-37 and 44-55 80 Yes
216-A-9 Crib 4 - 90 No
216-A-10 Crib 6 15-61 97 Yes
216-A-21 Crib 1 43-45 95 No
216-A-24 Crib 7 1-61 65 Yes
216-A-27 Crib 2 24-44 and 88-98 95 Yes
216-A-30 Crib 6 2-13 85 No
216-A-31 Crib 1 - 85 No
216-A-36A Crib 2 6-49 and 88-98 95 Yes
216-A-36B Crib 6 6-41 + 95 No
216-A-31-1 Crib 3 - 90 No
216-A-37-2 Crib 2 - 87 No
216-A-38 Crib 2 - 85 No
216-A-45 Crib 4 - 85 No
216-A-15 French Drain 1 - 95 No
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Table 2-3. Summary of Well Geophysical Log Results For Units Potentially

Contributing Contaminants to Groundwater. Page 3 of 5
Number Approximate Confirms
of Wells Elevated Gamma Depth to Release to
Waste Manacement Unit Reviewed Log Response (m) Groundwater  Groundwater

216-B-45 Crib 2 9-70 68 Yes
216-B-46 Crib 2 2-70 68 Yes
216-B-47 Crib 1 12-38 68 No
216-B-48 Crib 1 347 68 No
216-B-49 Crib 1 347 68 No
216-B-50 Crib 1 3-70 68 Yes
216-B-55 Crib 2 1 wn 90 No
216-B-56 Crib 1 0 No
216-B-57 Crib 1 8-21 70 No
216-B-61 Crib 2 0 68 No
216-B-62 Crib 4 10-35 85 No
216-B-51 French Drain 4 0 70 No
216-B-5 Reverse Well 2 82-101 90 Yes
216-B-6 Reverse Well 1 Unknown 93 No
216-B-11 A & B Reverse 3 23-30 78 No
Wells

216-B-3 Pond 16 - 47 No
216-B-3A Pond 3 - 45 No
216-B-3B Pond 3 - 40 No
216-B-3C Pond 3 - 40 No
216-E-25 Pond 1 - 55 No
216-A-25 Pond 8 - 25 No
216-N-8 Pond 3 - 0 No
216-B-2-1 Ditch 8 - 75 No
216-B-2-2 Ditch 8 - 75 No
216-B-2-3 Ditch 8 - 75 No
216-B-3-1 Ditch 4 - 55 No
216-B-3-2 Ditch 4 -- 55 No

2T-3c
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able 2-3. Summary of Well Geophysical Log Results For Units Potentially

Contributing Contam™ isto oundwater. Page 4 of §
Number ~ Approximate Confirms
of Wells Elevated Gamma Depth to Release to
Waste Management Unit Reviewed Log Response (m) Groundwater  Groundwater

216-B-3-3 Ditch 4 - 55 No
216-B-20 Trench 2 5-12 100 No
216-B-21 Trench 1 - 100 No
216-B-22 Trench 1 - 100 No
216-B-23 Trench 1 5-12 100 No
216-B-24 Trench 2 - 100 No
216-B-25 Trench 1 1-7? 100 No*
216-B-26 Trench 2 -- 100 No
216-B ' Trench 1 1-7 100 No
216-B-28 Trench 2 - 100 No
216-B-29 Trench 1 - 100 No
216-B-30 Trench 0 Unknown 100 No
216-B-31 Trench 4 1-7? 100 No*

216-B-32 Trench 2 10-11 100 No
216-B-33 Trench 2 7-9 100 No
216-B-34 Trench 4 - 100 No
216-B-35 Trench 1 6-7? 80 No*
216-B-36 Trench 2 0-21 80 No
216-B-37 Trench 2 0-7? 80 No*
216-B-38 Trench 2 0-7? 80 No*
216-B-39 Trench - - 80 No
216-B-40 Trench - - 80 No
216-B-41 Trench 1 8-19 80 No
216-B-42 Trench 2 5-11 80 No
216-B-52 Trench 1 9-7? 100 No*
216-B-53A Trench 1 - 100 No
- - 100 No

216-B-53R Trench

2T-3d
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Table 2-3. Summary of Well Geophysical Log Results For Units Potentially

Contributing Contaminants to Groundwater. Page 5 of §
Number Approximate Confirms
of Wells Elevated Gamma Depth to Release to
Waste Management Unit Reviewed  Log Response (m) Groundwater ~ Groundwater
216-B-54 Trench 1 - 90 No
216-B-58 Trench 1 - 90 No
216-B-63 Trench 3 - 90 No
216-B-154 Diversion Box 2 - 90 No
216-BX-155 Diversion Box 3 Unknown 90 No
216-B-361 Settling Tank 2 - 80 No
216-BX-302B Catch Tank 2 - 80 No
216-BX-302C Catch Tank 2 - 80 No
216-B-64 Retention Basin 2 - 90 No
218-E-2 Burial Ground 2 - 75 No
218-E-3 Burial Ground 1 - 100 No
218-E-4 Burial Ground 1 - 75 No
218-E-5 Burial Ground 2 - 75 No
218-E-5A Burial Ground 2 - 75 No
218-E-9 Burial Ground 2 - 75 No
218-E-10 Burial Ground " -- 75 No
Semi-Works Aggregate Area
216-C-1 Crib 1 2-12 85 No
216-C-5 Crib 1 0-3 85 No
216-C-10 Crib 1 - 85 No
216-C-9 Pond 1 - 85 No
218-C-9 Burial Ground 1 - 85 No
Source = P...2X, B, Semi-Works AAMSRs.
77:  The depth interval of elevated gamma-ray activity extends deeper than the well.
* The wells do not extend to the depth of the groundwater and have elevated gamma to the

bottom of well. These wells could not be used to confirm the release of radionuclides to the

groundwater.
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Table 2-4. Summary of Screening for Potential to Contribute Contaminants to the

iconfined Aquifer. Page 1 of |

Potential Based on Pore

Confirmed by

Criteria Indicate Possible

Volume Screening Geophysical Logs Contribution to the
Liquid Discharge Source Years In Service (Table 2-2) (Table 2-3) Uppermost Aquifer
| PUREX Plant Aggregate Area
241-A-103 Tank 1956-1980 No No No
241-A-104 Tank 1958-1975 No No No
241-A-10S Tank 1962-1972 . No No No
241-AX-102 Tank 1966-1980 No No No
241-C-101 Tank 1946-1970 No No No
241-C-110 Tank 1946-1976 No No No
2431-C-111 Tank 1946-1976 No No No
24]1-C-201 Tank 1953-1977 No No No
241-C- ! Tank 1953-1977 No No No
241-C-203 Tank 1953-1976 No No No
241-C-204 Tank 1953-1977 No No No
244-AR Vault 1977-Present No No logs No
216-A-1 Crib 1955-1966 No lo No
216-A-2 Crib 1956-1964 No lo* No*
216-A-3 Crib 1956-1982 Yes No Yes
216-A-4 Crib 1955-1958  Yes o* Yes
216-A-5 Crib ' 1955-1966 Yes No Yes
216-A-6 Crib 1955-1970 Yes No Yes
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Table 2-4. Summary of Screening for Potential to Contribute Contaminants to the Unconfined Aquifer. Page 3 of 11
Potential Based on Pore Confirmed by Criteria Indicate Possible
Volume Screening Geophysical Logs Contribution to the
Liquid Discharge Source Years In Service (Table 2-2) (Table 2-3) Uppermost Aquifer
216-A-13 French Drain 1956-1962 Yes lo logs Yes
216-A-14 French Drain 1956-1972 No o logs o
216-A-15 French Drain 1955-1972 Yes No Yes
216-A-16 French Drain 1956-1968 Yes » logs Yes
216-A-17 French Drain 1956-1968 Yes » logs Yes
216-A-22 French Drain 1956-1957 No No logs No
216-A-23A French Drain 1957-1969 No No logs No
216-A-23B French Drain 1957-1969 " No No logs No
216-A-26 French Drain 1965-1991 No No* No*
216-A-26A French Drain 1959-1965 No No* No*
216-A-28 French Drain 1958-1966 No No logs No
216-A-35 French Drain 1963-1966 No No logs No
216-C-8 French Drain 1962-1965 No No No
216-A-18 Trench 1955-1956 No No No
216-A-19 Trench 1955-1956 Yes No Yes
216-A-20 Trench 1955-1956 Yes No Yes
216-A-40 Trench 1968-1979 No No No
216-A-29 Ditch 1955-1991 Yes No Yes
216-A-34 Ditch 1955-1957 . No No No
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Table 2-4. Summary of Screening for Potential to Contribute Contaminants to the ied Aquifer. Page 5 of 11
Potential Based on Pore C  firmed by Criteria Indicate Possible
Volume Screening Ge  ysical Logs Contribution to the
Liquid Discharge Source Years In Service (Table 2-2) ible 2-3) Uppermost Aquifer
241-B-204 Tank 1951-1977 No No* No*
241-BX-101 Tank 1948-1972 No No* No*
241-BX-102 Tank 1948-1971 No No* No*
241-BX-103 Tank 1948-1977 No No* No*
241-BX-108 Tank 1949-1974 No No* No*
241-BX-110 Tank 1949-1977 No No* No*
241-BX-111 Tank 1950-1977 No No* No*
241-BY-103 Tank 1950-1977 No No* No*
241-BY-105 Tank 1951-1974 No No* No*
241-BY-106 Tank 1953-1977 No No* No*
241-BY-107 Tank 1950-1974 No No* No*
241-BY-108 Tank 1951-1972 No No* No*
241-ER-3  Catch Tank 1945-Present No No No
216-B-7A&B Cribs 1946-1967 Yes No Yes
216-B-8TF Crib 1948-1953 ‘ Yes . No Yes
216-B-9TF Crib 1948-1951 Yes No Yes
216-B-10A Crib 1949-1952 Yes No Yes
216-B-10B Crib 1952-1973 Yes No Yes

216-B-12 Crib 1952-1973 Yes Pk Yes
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Table 2-4. Summary of Screening for Potential to Contribute Contaminants to the nconfined Aquifer.

9 3 1

i

Page 7 of 11

Potential Based on Pore Confirmed by Criteria Indicate Possible |
Volume Screening Ge hysical Logs Contribution to the
Liquid Discharge Source Years In Service (Table 2-2) (Table 2-3) Uppermost Aqnifer
216-B-13 French Drain 1947-1976 No No logs No
216-B-51 French Drain 1956-1958 No No No
216-B-4 Reverse Well 1945-1949 Yes No logs Yes
216-B-5 Reverse Well 9145-1947 Yes Yes Yes
216-B-6 Reverse Well 1945-1949 Yes No Yes
216-B-11 A&B Reverse Wells 1951-1954 Yes No Yes
216-B-3 Pond 1945-Present Yes No Yes
216-A-25 Pond 1957-1987 Yes No Yes
216-N-8 Pond*/ 1958-1987 Yes No Yes
216-M Pond 1983-Present No No No
216-B-3A Pond 1983 -Present No No No
216-B-3B Pond 1984-Present No No No
216-B-3C Pond 1985-Present No No No
216-B-2-1 Ditch | 1945-1963 Yes No Yes
216-B-2-2 Ditch 1963-1970 Yes No Yes
216-B-2-3 Ditch 1970-1987 Yes No Yes
216-B-3-1 Ditch 1945-1964 Yes No Yes
216-B-3-2 Ditch 1964-1970 Yes No Yes
216-B-3-3 Ditch 1970-Present Yes No Yes

0 A3y ‘61-T6-T4/90d
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Table 2-4. Swmmary of Screening for Potential to Contribute Contaminants to the Uncc ined Ag

fer.

Paoca § of 11

Potential Based on Pore Confirmed by Criteria Indicate Pos: e
Volume Screening Geophysical Logs Contribution to the
iquid Discharge Source Years In Service (Table 2-2) ble 2-3) Uppermost Aquifer
216-B-20 Trench 1956 Yes No .Yes
216-B-21 Trench 1956 Yes No Yes
216-B-22 Trench 1956 Yes No Yes
216-B-23 Trench 1956 Yes No Yes
216-B-24 Trench 1956 Yes No Yes
216-B-25 Trench 1956 No No* No*
216-B-26 Trench 156-1957 Yes No Yes
216-B-27 Trench 1957 No No No
216-B-28 Trench 1957 Yes No Yes
216-B-29 Trench 1957 Yes No Yes
216-B-30 Trench 1957 Yes No Yes
216-B-31 Trench 1957 Yes No* Yes
216-B-32 Trench 1957 Yes [ Yes
216-B-33 Trench 1957 Yes No Yes
216-B-34 Trench 1957 Yes No Yes
216-B-35 Trench 1954 No No* No*
216-B-36 Trench 1954 Yes No Yes
216-B-37 Trench 1954 Yes No* Yes

-
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Table 2-4. Summary of Screening for Potential to Contribute Contaminants to the Unconfined Aquifer. Page 11 of 11_
Potential Based on Pore Confirmed by Criteria Indicate Possible
Volume Screening Geop sical Logs Contribution to the
Liquid Discharge Source Years In Service (Table 2-2) (Table 2-3) Uppermost Aquifer
216-C-7 Crib 1961-Present No logs No
216-C-10 Crib 1964-1969 Yes No Yes
216-C-2 Reverse Well 1953-1988 No logs No
216-C-9 Pond 1953-1985 Yes No Yes
200 East Powerhouse Ditch 1943-Present Yes No logs Yes
2607-E-5 Septic Tank/Drain Field 1949-Present No lo logs No
2607-E-7A Septic Tank/Drain Field 1983-.Present No o logs No
200 North Aggregate Area
216-N-1 Pond 1944-1952 Yes lo logs Yes
216-N-4 Pond 1944-1952 Yes o logs Yes
216-N-6 Pond 1944-1952 Yes o logs Yes
216-N-2 Trench 1947 Yes o logs Yes
216-N-3 Trench 1952 Yes o logs Yes
216-N-5 Trench 1952 Yes o logs Yes
216-N-7 Trench 1952 Yes o logs Yes
2607-N Septic Tank/Drain 1944-1952 No No logs No
2607-P Septic Tank/Drain 1944-1952 No No logs No
2607-R Septic Tank/Drain 1944-1952 No No logs No

*Wells in which geophysics was performed do not extend to groundwalter.
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Table 2-7. Summary of Waste-Producing Processes in the 200 East Groundwater Aggregate Area. Pagel 5
Major Chemical Organic
Process Waste Generated Constituents lonic Strength pH Concentration Radioactivity
PUREX Plant Aggregate Area
Plutonium Process waste Nitric acid High Acidic (neuti zed Low High
Uranium Tributyl phosphate before disposal)
Extraction Bismuth phosphate
(PUREX 202-A Paraffin
Building) hydrocarbon
Wastewater Nitrates Low Acidic to neutral/ Low Low
basic
Waste Reduction Cooling water Beta activity Unknown Basic Low Low
(242 Evaporator) Cadmium
Copper
Potassium
Sodium
Nitrate
Tank Farm Wastewater Unknown Low Neutral/basic Low Low
Condensate
(241-A-431
Building)
B Plant Aggregate Area
Bismuth Phosphate  Process waste Nitric acid
Aqueous process Phosphoric acid High Acidic ow High
waste Nitrate solution (neutralized)
Uranium
Plutonium
Lanthanum Process waste Plutonium NA NA NA High
Fluoride Sodium bismuthate

Phosphoric acid
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Table 2-7. Summary of Waste-Producing Processes in the 200 East Groundwater Aggregate Area. Page 3 of 5

FAY

Process

Major Chemical
Constituents

Ionic Strength

pH

Organic
Concentration

Radioactivity

Waste Generated

Semi-Works Aggregate Area

REDOX and
PUREX Pilot
Plants (201-C
Process Building)

Aluminum coating
waste

Zircaloy coating

REDOX spent
solvent

Other REDOX
wastes

Sodium hydroxide
Sodium aluminate
Sodium nitrate
Sodium nitrite
Sodium silicate
Uranium
Plutonium

Aluminum nitrate
Zirconium oxide
Sodium fluoride
Sodium nitrate
Potassium fluoride
Uranium
Plutonium

MIBK

Sodium aluminate
Sodium hydroxide
Sodium nitrate
Chromate

Sodium sulfate
Ferric hydroxide
Plutonium
Uranium

High

High

Neutralized acidic
waste

Neutralized acidic
waste

Neutral/basic

High

Low-High

Low-High

Intermediate

Low-High

0 A9 ‘61-76-T4/90d
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Table 2-7. Summary of Waste-Producing Processes in the 200 East Gr
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ndwater Aggregate Area. Page 5 of 5

Major Chemical Organic
Process Waste Generated Constituents lonic Strength pH Concentration Radioactivitv

Critical Mass Neutron reflector Cesium-137 Acidic Intermediate
Laboratory (209-E  tank water Ruthenium-106
Building) Strontium-90

Plutonium

Uranium

Nitrates
276-Solvent Low Neutral/basic High Intermediate
Handling Facility
291-C Ventilation Condensate and Low Neutral/basic Low Low
Stack seal water drainage
215-Gas Acidic
Preparation
Building, and 271-
Aqueous Makeup
and Control
Building

200 North Aggregate Area

Irradiated Fuel Basin water None Low Neutral None Low
Storage overflow
Basin Cleanout Sediment/sludge None Low Neutral None Low
Contaminated Boxed solid waste ~ None NA NA NA Low
Equip. Storage
Electrical PCB contaminated  PCBs NA NA High Low
Maintenance oil
Railroad Radioactive solid None NA NA NA Low
Maintenance waste

NA = No information available

0 'A% ‘61-76-TI/304
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Table 2-8. Chemical Parameters for OGWMN Well Samples.

PUREX Plant Cribs Sample Parameters

Filtered metals

Gross Beta Anions
Gross Alpha TOC
Tritium VOA
TOX I-129
lab pH Uranium (total)
Conductivity Sr-90
Filtered metals _ Gamma scan
i B Plant Cribs Sampling neters
Gross Beta Anions
Gross Alpha TOC
Tritium Sr-90
TOX Pu-239
lab pH Uranium (total)

Gamma scan
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Table 2-9. OGWMN Wells Within the 200 _ust Area. Page 3 of 3
Depth of Current
Screened Formation Depth to

Well Year of Interval Screened Water

Facility Number Installation (feet)* Within™ (feet)
Pond (216-A-25) 699-54-57 55 85-100 DNF 96
699-54-57 55 236-331 Basait 174
699-55-55A 90 148-169 Hig 157
699-53-50 80 145-195 Unit A 39
699-50-48B 80 210-250 Basalt 144
699-47-50 80 260-295 Basalt 180
699-42-40A 81 139-171 Unit A 123
699-42-40B 81 130-150 Unit a 125
699-4240C 82 306-390 Basalt 132

699-45-42 48 158-180 DNF DNF
699-50-45 80 133-178 DNF 43
699-50-42 55 50-64 Hlg 56
699-51-46 80 120-163 DNF 38
699-5347A 66 0-41 Undifferentiated 33
699-52-47B 84 26-46 Undifferentiated 33
699-52-46 A 30 170-225 DNF 47

699-52-48 80 145-195 Unit A DNF
699-53-48A 84 0-53 Hig 61

699-53-48B 84 24-44 Hlg DNF
699-54-48 84 42-62 Hig 54

699-54-49 34 32-52 Hig DNF
699-55-50C 56 35-56 Hlg 50

699-55-50D 56 33-92 Hig DNF
190-270 Basa]t 32

699-56-53 53

Well network for calendar year 1991.

a/ Information obtained in Lindsay et. al. (1992).

b/ Water level data obtained in Kasza et. al. (1991).
¢/ Information obtained in McGhan (1989), Legerwood Hlg: Hanford formation lower gravel unit

2T-9¢

DNF: Data not found.
Unit E: Ringold Formation Unit E
Unit A: Ringold Formation Unit A
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Table 2-10. RCRA Groundwater Monitoring Network

Within the 200 East Area. Page 1 of §

Depth of Formation Current

Type of Monitoring Year of Screened Screened Depth to

Facilitv Facility Weli Tnstallation Interval® Within® Water”
LLWMA 1 Burial 299-E28-26 87 278-325 Hig 284
Ground 299-E28-27 87 270-290 Hilg 277
299-E28-28 90 275-295 ng 284
299-E32-2 87 258-278 Unit E 267
299-E32-3 87 266-286 Hig 274
299-E324 87 278-298 Hig 283
299-E32-5 89 270-290 Hig 279
299-E3 91 255-276 Hig 261
299-E32-7 91 247-267 Hlg 252
299-E32-8 91 235-255 Hig 238
299-E32-9 91 231-251 Hig 236
299-E33-28 87 256-276 Hig 261
299-E33-29 87 263-283 Hig 271
299-E33-30 87 255-275 Unit E 261
299-E33-34 90 219-239 Unit E 230
299-E33-35 90 228-249 Hig 240
LLWMA 2 Burial 299-E27-8 87 226-246 Hig 235
Ground 299-E27-9 87 219-239 Hig 226
299-E27-10 87 213-233 Hig 221
299-E27-11 89 251-231 Hig 240
299-E27-17 91 223-244 Hig 213
299-E34-2 87 220-240 Hs/Hlg 227
299-E34-3 87 193-213 Hig 208
299-E344 87 DNF Hig DNF
299-E34-5 87 171-191 Hig 187
299-E34-6 87 175-195 Hig 195
299-E34-7 89 194-205 Hig 201
299-E34-9 91 213-234 Hig 222
299-E34-10 91 225-246 Hig 233
299-E35-1 89 231-251 Hig 194
WMA A-AX Single 299-E24-19 89 280-300 Unit E 290
Shell 299-E24-20 90 279-300 Unit E 286
Tank 299-E25-40 89 252-273 Unit E 262

2T-10a
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Table 2-10. RCRA Groundwater Monitoring Network

Within the 200 East Area. Page 3 of 5

Depth of Formation Current

Type of Monitoring Year of Screened Screened Depth to

Facility Facility Well Installation Interval®/ Within® Water®
216-A-10 Crib 299-E24-18 88 308-329 Unit E 316
299-E25-36 88 296-317 Unit E 304
299-E17-19 88 304-324 Unit E 317
299-E17-20 88 303-324 Hig 316
299-E24-16 88 304-324 Unit E 318
299-E24-17 88 308-328 Unit E 317
299-E17-1 55 300-341 Unit E 316
299-E24-2 56 295-348 Unit = 314
216-A-36B Crib 299-E17-16 88 309-329 Unit E 318
299-E17-17 88 310-330 Unit E 317
299-E17-18 88 309-329 Unit E 318
299-E17-15 88 307-327 Hig 319
299-E17-14 88 310-330 Unit E 319
299-E17-9 68 310-320 U E 315
299-E17-5 65 298-335 Unit E 316
216-A-29 Ditch 299-E25-32P 88 259-279 Hig 266
299-E25-26 85 270-290- Unit E 265
299-E25-28 86 320-340 Unit A 252
299-E25-34 88 252-272 Unit E 259
299-E25-35 88 260-281 Unit E 271
299-E17-15 88 307-327 Hig 319
299-E17-20 88 303-324 Hig 316
299-E25-11 60 265-335 Undifferentiated 278
299-E25-18 76 269-294 Undifferentiated 276
299-E25-19 76 270-295 Undifferentiated 274
299-E25-20 76 268-293 Undifferentiated 273
299-E25-21 83 270-293 Unit E 273
299-E25-31 87 259-279 Unit E 269
299-E25-36 88 296-317 Unit E 304
6994343 88 157-177 Hlg 164
6994345 89 183-203 Hlg 193
299-E2542 91 268-289 Hig 280
299-E254~ 1 238-259 Hig 246
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Table 2-10. RCRA Groundwater Monitoring Network

Within the 200 East Area. Pace 5 of §
Depth of Formation Current
Type of Monitoring Year of Screened Screened Depth to
Facility Facility Well Installation Interval® Within®™ Water®
699-26-33 86 123-143 Unit E 133
688-25-34A 86 118-138 Hlg 127
699-25-34B 86 118-138 Hig 126
699-25-33A 87 191-200 Hig 126
Solid Waste 699-24-35 87 130-145 Hig 133
Landfill 699-25-34C 87 124-139 Hig 133
699-24-34C 87 121-136 Hig 130
699-24-34B 87 122-137 Hig 131
699-24-34A 87 122-137 Hig 130
699-23-34 87 121-136 Hig 130
699-25-35A 86 DNF DNF DNF
699-24-33 48 116-164 Hig 122

Shading indicates upgradient wells.
DNF - Data not found.

¥ Water level data obtained for December 1991, from Kasza et al. (1991).

¥ Information obtained in DOE/RL 1992c:

¢ Information obtained in McGhan (1989), Ledgerwood (1992), and DOE/RL (1992b).

Hlg - Hanford formation lower gravel
Unit E - Ringold Formation unit E gravel
Unit A - Ringold Formation unit A gravel

2T-10e
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Table 2-11. Constitiuents Analyzed for at the Low Level Burial Grounds.

Contamination Indicator Parameters
pH Total organic carbon (TOC)

Specific conductance Total organic halogen (TOX)

Groundwater ity Parameters

Chloride Phenols

Iron Sodium
Manganese Sulfate
Arsenic Lindane
Barium Methoxychlor
Cadmium Mercury
Chromium Nitrate
Coliform bacteria Radium
Endrin Silver
Fluoride Selenium
Gross Alpha Toxaphene
Gross Beta 2,4-D

Lead 2,4,5-Silvex
Site-Specific Parameters

1,1,2,2-Tetrachloroethane Cyanide
1,2-Dichloroethane Ethylbenzene
1,2-Dichloropropane Gamma Scan Plutonium
Acetone Naphthalene
Benzene Strontium-90
Beryllium Toluene
Bromoform Tetrachloroethylene

Carbon tetrachloride

trans-1,1-Dichloroethylene

Cesium-137 Trichloroethylene
Chlorobenzene Uranium
cis-1,1-Dichloroethylene Vinyl Chloride
Copper Xylenes

Source: DOE/RL 1991c
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Table 2-12. Constituents Analyzed for at the Single-Shell Tanks.

Contamination Indicator Parameters

pH
Specific conductance

Groundwater Quality Parameters
Chloride

Iron

Manganese

Arsenic

Barium
Cadmium
Chromium
Coliform bacteria
Endrin

Fluoride

Gross alpha
Gross beta

Lead

Site-Specific Parameters
1,1,2,2-Tetrachloroethane

1,2-Dichloroethane
1,2-Dichloropropane
Acetone

Benzene

Beryllium
Bromoform

Carbon tetrachloride

DOE/RL-92-19, Rev. 0

Total organic carbon (TOC)
- -tal organic halogen (TOX)

Phenols
Sodium
Sulfa

Lindane
Methoxychlor
Mercury
Nitrate
Radium
Silver
Selenium
Toxaphene
2,4-D
2,4,5-Silvex

Cyanide

Ethylbenzene

Gamma Scan Plutonium
Naphthalene
Stratitium-90

Toluene
Tetrachloroethylene

trans-1,1-Dichloroethylene

Cesium-137 Trichloroethylene
Chlorobenzene Uranium
cis-1,1-Dichloroethylene Vinyl Chloride
Copper Xylener

Source: DOE/RL 1991c
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Table 2-13. Constituents Analyzed for at the 216-B-3 Pond.

C~-*1mination Indicator Param-“--s
pH Total organic carbon (TOC)
Specific conductance Total organic halogen (TOX)

C---ndwater Quality Parameters

Chloride Phenols
Iron Sodium
Manganese Sulfate

Drinking Water Parameters

Arsenic Lindane
Barium Methoxychlor
Cadmium Mercury
Chromium Nitrate
Coliform bacteria Radium

Endrin . Silver

Fluoride Selenium

Gross alpha Toxaphene
Gross beta 2,4-D

Lead 2,4,5-TP Silvex

Site Specific Parameters
Hydrazine Tritium
Ammonium Total organics

Assessment Monitoring Parameters

Herbicides Enhanced volaites
Pesticides Acid/Base/Neutrals
PCBs

Source: DOE/RL 1992b
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Table 2-14. Constituents Analyzed for at the Grout Treatment Facility.

Contamination Indicator Parameters
pH
Specific conductance

roundwater Qualit ters
Chloride
Iron
Manganese

Drinking Water P~—ameters
Arsenic

Barium

Cadmium

Chromium

Coliform bacteria

Endrin

Fluoride

Gross alpha

Gross beta

Long List

Total organic carbon (TOC)
Total organic halogen (TOX)

Phenols
Sodium
Sulfate

Lindane
Methoxychlor
Mercury

Nitrate

Radium

Silver

Selenium
Toxaphene
2,4-D

2,4,5-TP Silvex

Selenium
Technetium-99

Equivalent to 40 CFR 264, Appendix IX, "Groundwater Quality Monitoring List"

(EPA 1989c¢)

Source: DOE/RL 1992b
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Table 2-15. Constituents Analyzed for at the 216-A-29 Ditch.

—
C-~*ination Indicator Parameters
pH Total organic carbon (TOC)
Specific conductance Total organic halogen (TOX)

Groundwater Quality Parameters

Chloride Phenols
Iron Sodium
Manganese Sulfate

Drinking Water Parameters

Arsenic Lindane
Barium Methoxychlor
Cadmium Mercury
Chromium Nitrate
Coliform bacteria Radium

Endrin Silver

Fluoride Selenium

Gross alpha Toxaphene
Gross beta 2,4-D

Lead 2,4,5-TP Silvex

Site Specific Parameters
Hydrazine Ammonium

Tritium Total organics

Assessment Monito—~7 Parameters for the 216-A-29 Ditch

Herbicides Enhanced volaites
Pesticides Acid/~ e/Neutrals
PCBs Anions

ICP metals

Source: DOE/RL 1992b
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Table 2-16. Constituents Analyzed for at the 216-A-36B Crib.

pH
Specific conductance

Groundwater QU&h!! Parameters

Chloride
Iron

Manganese

Drinking Water Parameters

Arsenic

Barium
Cadmium
Chromium
Coliform bacteria
Endrin

Fluoride

Gross alpha
Gross beta

Lead

Site Specific Parameters
Uranium

Tritium

ion Indicator Parameters

Total organic carbon (TOC)
Total organic halogen (TOX)

Phenols
Sodium
Sulfate

Lindane
Methoxychlor
Mercury

Nitrate

Radium

Silver

Selenium
Toxaphene
2,4-D

2,4,5-TP Silvex

Ammonium

Gamma

Source: DOE/RL 1992b
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Specific conductance

Groundwater Quali~- ™ -ameters

Chloride
Iron
Mang :se

Drinking Water Parameters

Arsenic

Barium
Cadmium
Chromium
Coliform bacteria
Endrin

Fluoride

Gross alpha
Gross beta

Lead

Site Specific Parameters
Uranium

Tritium

" n Indicator Parameters

Total organic carbon (TOC)
Total organic halogen (TOX)

Phenols
Sodi
Sulfate

Lindane
Methoxychlor
Mercury
Nitrate
Radium
Silver
Selenium
Toxaphene
2,4-D
2,4,5-TP Silvex

Gamma

Source: DOE/RL 1992b
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Table 2-18. Constituents Analyzed for at the 216-B-63 Trench.

Contamination Indicator Parameters

pH

Specific conductance

Groundwater Quality Parameters
Chloride

Iron

Manganese

Drinking Water Paramet- -
Arsenic

Barium

Cadmium
Chromium
Coliform bacteria
Endrin

Fluoride

Gross alpha
Gross beta

Lead

Site S} “fic Parameters
Uranium

Tritium

Total organic carbon (TOC)
Total organic halogen (TOX)

Phenols

Sulfate

Lindane
Methoxychlor
Mercury

Nitrate

Radium

Silver

Selenium
Toxaphene
2,4-D

2,4,5-TP Silvex

Gamma

Volatile organics analysis

Source: DOE/RL 1992b
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Table 2-20. Constituents Analvzed for at the 2101-M Pond.

Contamination Indicator Parameters

pH Total organic carbon (TOC)
Specific conductance Total organic halogen (TOX)
Groundwater ity P eters

Chioride Phenols

Iron Sodium

Manganese Sulfate

Site Specific Parameters “-- *he Low-Level Burial Grounds

Volatile organics Tritium*
Turbidity Gamma Scan*
Radium Technetium-99*
Alpha ICP metals
Beta Barium
Uranium* Copper

* These constituents will be analyzed to help establish contamination and groundwater flow.
Source: DOE/RL 1992b
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Table 2-21. Constituents Analyzed for at the Nonradioactive Dangerous Waste Landfill.

Contaiminpatic - "~ ~tor Parameters

pH
specific conductance

Groundwater Quality Parameters

Chloride
Iron
Manganese

Drinking Water Parameters

Arsenic

Barium
Cadmium
Chromium
Coliform bacteria
Endrin

Flurode

Gross Alpha
Gross beta

Lead

Site Specific Parameters

Tritium

Total organic carbon (TOC
Total organix halo; . (TOX)

Phenols
Sodium
Sulfate

Lindane
Methoxychlor
Mercury

Nitrate

Radium

Silver

Selenium
Toxaphene
2,4-D

2,4,5-TP Silvex

Volatile chlorinated hydrocarbons

Source: DOE/RL 1992b
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Table 2-23. Constituents Analyzed for Under the CERCLA

Groundwater Monitoring Program.

Groundwater Quality Parameters

pH
Specific conductance

Anions

I kingW

Hydrazine

Pesticides

Volatile organic compounds
Coliform bacteria

Gross alpha

Gross beta

QOther Parameters

Technetium-99

Tritium

U-Chem

- -tal organic carbon (TOC)
Total organic halogen (TOX)
Total dissolved solids

Cyanide

Semivolatile organic compounds
Lindane

Mercury

Selenium

Lead

Gamma Scan

Cesium-137
Uranium
Ruthenium-106
Plutonium

Strontium

Cobalt-60

2T-23
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2T-24a

Table 2-24. CERCLA Groundwater Monitoring Network. Page 1 of 2
Depth of Screened Formation Current

Well Year of Interval Screened Depth to
Number Installation ( (:eeﬂd Within® Water (feet)
299-E28-26 87 278-325 Hig 284
299-E28-27 87 270-290 Hlg 277
299 _.8-28 90 275-295 Hig 284
299-E32-02 57 258-278 Unit E 267
299-E32-05 87 270-290 Hilg 279
299-E33-01 54 215-235 Hlg 224
299-E33-03 54 219 =7 Hig 224
299-E33-04 54 215-231 Hlg 227
299-E33-05 55 218-235 Hilg 227
299-E33-07 55 215-230 Hlg 224
299-E33-12 53 305-385 Hlg 219
299-E33-13 53 21075 Hig 224
299-E33-14 53 212-227 Hig 219
299-E33-15 53 222-237 Hig 223
299-E33-18 50 240-260 Hlg 241
299-E33-24 67 219-241 Hlg 235
299-E33-26 69 DNF Hlg 228
299-E33-28 87 256-276 Hig 261
299-E33-29 87 263-283 Hlg 271
299-E33-30 87 255-275 Unit E 261
299-E33-31 89 235-256 Hlg 245
299-E33-32 89 246-267 Hlg 256
299-E33-33 89 227-248 Hlg 237
299-E33-34 91 219-239 Unit E 231
299-E33-35 DNF 228-249 Hlg 240
299-E33-38 90 219-240 Hlg 229
299-E33-40 91 DNF Unit E DNF
699-47-50 80 260-295 Basalt 180
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Table 2-25, PNL Groundwater Monitoring Well Network. Page 3 of 5
Depth of Formation Current

Well Year of Screened Screened Depth to
Number Installation Int_erval (fty* Within® Water (ft)¥
299-E25-35 88 260-281 Unit E 271
299-E25-36 88 296-317 Unit E 304
299-E25-37 89 260-280 Unit E 270
299-E25-38 89 260-280 Unit E 270
299-E25-6 58 234-288 Unit E 258
299-E25-9 56 233-288 Unit E 254
299-E26-1 48 217-227 Unit E 213
299-E26-2 58 220-265 Unit E 232
299-E26-4 58 225-281 Unit E 244
299-E26-6 60 250-290 Unit E 241
299-E26-8 82 326-396 Unit E 198
299-E27-10 87 213-233 Hig 221
299-E27-5 62 317-338 DNF DNF
299-E27-7 82 241-281 Unit E 231
299-E27-8 87 226-246 Hlg 235
299-E27-9 87 219-239 Hig 226
299-E28-12 DNF DNF DNF 305
299-E28-13 66 DNF DNF 301
299-E28-16 68 270-323 Unit E 300
299  8-17 69 289-335 Unit E 304
299 ,_.8-18 69 260-325 Unit 289
299-E28-21 69 257-325 Unit E 285
299-E28-23 69 278-328 Unit E DNF
299-E28-24 80 277-327 Unit E 280
299-E28-25 80 279-328 Unit E 280
299-E28-26 87 278-325 Hig 284
299-E28-27 87 270-290 Hig 277
299-E28-7 57 270-335 Unit E 283
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Table 2-25. PNL Groundwater Monitoring Well Network. Page 5 of 5
Depth of Formation Current
Well Year of Screened Screened Depth to
Number Installation Interval (ft)* Within® Water (ft)¥
299-E34-6 87 171-191 Hig 187
299-E34-6 87 175-195 Hig 195 ‘

DNF - Data not found.

¥ Water levels obtained in Kasza et al. (1991).

¥ Information obtained in Lindsey et al. (1992).

“ Information obtained in McGhan (1989), = dgerwood (1992), and DOE/RL (1992b).
Unit E - Ringold Formation uait E

Lm - Ringold Formation lower mud unit

Unit A - Ringold Formation unit A

Hlg - Hanford formation lower gravel

Hs - Hanford formation sand

The PNL Network is discussed in Section 2.8.4.

2T-25e
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3.0 SITE CONDITIONS

The following sections describe the physical nature and setting of the Hanford Site and
the 200 East Area. The site conditions are presented in the following sections:

Physiography and Topography (Section 3.1)
Meteorology (Section 3.2)

Surface Hydrology (Section 3.3)

Geology (Section 3.4)

Hydrogeology (Section 3.5)

Environmental Resources (Section 3.6)
Human Resources (Section 3.7).

These sections incorporate information from other documents which are referenced as
applicable. At some locations in the vicinity of the 200 East Area additional geologic,
geophysical, hydrogeologic, and water quality data are needed for a more detailed

inte _ retation of site conditions and to support future site investigations. These data gaps and
generalized future site investigation strategies are discussed in Section 8.0.

3.1 PHYSIOGRAPHY AND TOPOGRAPHY

The Hanford Site (Figure 3-1) is situated within the Pasco Basin of south-central
Washington. The Pasco Basin is one of a number of topographic depressions located within
the Columbia Basin Subprovince of the Columbia Intermontane Province (Figure 3-2), a
broad basin located between the Cascade Range and the Rocky Mountains. The Columbia
Intermontane Province is the product of Miocene continental flood basalt volcanism d
regional deformation that occurred over the past 17 million years. The Pasco Basin is
bounded on the north by the Saddle Mountains, on the west by Umtanum Ridge, Yakima
Ridge, and the Rattlesnake Hills, on the south by Rattlesnake Mount =~ and the Rattlesnake
Hills, and on the east by the Paulouse slope (Figure 3-1).

The physiography of the Hanford Site is dominated by the low-relief plains of the
Central Plains physiographic region and anticlinal ridges of the Ya" * 1a Folds physiographic
region (Figure 3-3). Surface topography seen at the Hanford Site is the result of (1) uplift
of anticlinal ridges, (2) Pleistocene cataclysmic flooding, and (3) Holocene eolian activity
(DOE 1988). Uplift of the ridges began in the Miocene epoch and continues to the present.
Cataclysmic flooding occurred when ice dams in western Montana and northern Idaho were
breached, allowing large volumes of water to spill across eastern and central Washington.
The last major flood occurred about 13,000 years ago, during the late Pleistocene epoch.

Anastomosing flood channels, giant current ripples, bergmounds, and giant flood bars are
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among the landforms created by the floods. Since the end of the Pleistocene epoch, winds
have locally reworked the flood sediments, depositing dune sands in the lower elevations and
loess (windblown silt) around the margins of the Pasco Basin. Generally, sand dunes have
been stabilized by anchoring vegetation except where they have been reactivated where
vegetation is disturbed (Figure 3-4).

A series of numbered areas have been delineated at the Hanford Site. The 100 Areas
are situated in the northern part of the Hanford Site adjacent to the Columbia River in an
area commonly called the "Hom." The elevation of the "Hom" is between 119 and 143 m
(390 and 470 ft) above mean sea level (msl) with a slight increase in elevation away from e
river. ..ue 200 Areas are situated on a broad flat area called the 20 Areas Plateau. The
200 Areas Plateau is near the center of the Hanford Site at an elevation of approximately 198
to 229 m (650 to 750 ft) above msl. The plateau decreases elevation to the north,
northwest, and east toward the Columbia River, and plateau escarpments have elevation
changes of between 15 to 30 m (50 to 100 ft).

The 200 East Area is situated on the 200 Areas Plateau on a relatively flat prominent
terrace (Cold Creek Bar) formed during the late Pleistocene flooding .. .gure 3-5). Cold
Creek Bar trends generally east to west and is bisected by a flood channel that trends north
to south. This terrace drops off rather steeply to the north and nor west with elevation
changes between 15 and 30 m (50 to 100 ft).

The topography of the 200 East Area is generally flat (Figure 3-1). ... elevation
ranges from approximately 225 m (740 ft) above msl in the southern part of the B Plant
Aggregate Area to about 133 m (435 ft) above msl in the northern part of the B Plant
Aggregate Area. A detailed topographic map is provided as Plate 2.

3.2 METEOROLOGY

aue following sections provide information on Hanford Site m :orology including

" precipitation (Section 3.2.1), ..ind conditions (Section 3.2.2), and temperature variability

(Section 3.2.3).

The Hanford Site lies east of the Cascade Mountains and has semi-arid climate
because of the rainshadow effect of the mountains. The weather is monitored at the Hanf d
Meteorology Station, located between the 200 East and 200 West Areas, and at other points
situated through the reservation. The following sections summarize the Hanford Site
meteorology.
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3.2.1 Precipitation

The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation.
Precipitation falls mainly in the winter, with about half of the annual precipitation occu 1g
between November and February. The 1 imum 25 yr/24 h storm event has been calculated
at 3.8 cm (1.5 in.) “one et al. 1983). The maximum 100 yr/24 hr storm event is
approximately 5 cm (2 in.). Average winter snowfall ranges from 13 cm (5.3 in.) in January
to 0.8 cm (0.31 in.) in March. The record snowfall of 62 cm (24.4 in.) occurred in
February 1916 (Stone et al. 1983). During December through February, snowfall accounts
for about 38% of all precipitation in those months.

The average yearly relative humidity at the Hanford Site for 1946 to 1980 was 54.4%.
Humidity is higher in inter than in . nmer. ...e monthly averages for the same period
range from 32.2% for July to 80% in December. Atmospheric pressure averages are higher
in the winter months, and record absolute highs and lows also occur in the winter.

3.2.2 Winds

The Cascade Mountains have considerable effect on the wind regime at the Hanford
Site by serving as a source of cold air drainage. This gravity drainage results in a northwest
to west-northwest prevailing wind direction. The average mean monthly speed for 1945 to
1980 is 3.4 m/s (7.7 mph). Peak gust speeds range from 28 to 36 m/s (63 to 80 mph) and
are generally southwest or west-southwest winds (Stone et al. 1983).

Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al. 1983).
The gravity drainage from the Cascades produces a prevailing west-northwest wind in the
200 East Area. In July, hourly average wind speeds range from a low of 2.3 m/s (5.2 mph)
from 9 to 10 a.m. to a high of 6 m/s (13.0 mph) from 9 to 10 p.m.

3.2.3 Temperature

Based on data from 1914 to 1980, minimum winter temperatures vary from -33 °C
(-27 °F) to -6 °C (+22 °F), and maximum summer temperatures vary from 38 °C (100 °F)
to 46 °C (115 °F). Between 1914 and 1980, a total of 16 days with temperatures -29 °C
(-20 °F) or below had been recorded. There are 10 days of record when the maximum
temperature failed to go above -18 °C (0 °F). Prior to 1980, there were three summers on
record when the temperatures were 38 °C (100 °F) or above for 11 consecutive days (Stone
et al. 1983).

3-3
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Department of Ecology (Ecology) has issued a Class A (excellent) quality designation for
Columbia River water along the Hanford Reach from Grand Coulee Dam, through the Pasco
Basin, to McNary Dam. This designation requires that all industrial uses of this water be
compatible with other uses, including drinking, wildlife habitat, and recreation. In general,
the Columbia River water is characterized by a very low suspended load, a low nutrient
content, and an absence of microbial contaminants (DOE 1988).

Approximately one-third of the Hanford Site is drained by the Yakima River system.
Cold Creek and its tributary, Dry Creek, are ephemeral streams on the Hanford Site that are
within the Yakima River drainage system. Both streams drain areas along the western part
of the Hanford Site and cross the southwestern part of the Hanford Site toward the Yakima
River. Surface flow, which may occur during spring runoff or after heavier-than-normal
precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs,
located on the western part of the Hanford Site, forms a small surface stream that flows for
about 2.9 km (1.8 mi) before infiltrating into the ground.

3.3.3 200 East Area Surface Hydrology

The 200 East Area is not in a designated floodplain. Calculations of probable
maximum floods for the Columbia River and the Cold Creek Watershed indicate that the 200
East Area is not expected to be inundated under maximum current flood conditions (Skaggs
and Walters 1981). )

The following sections describe surface water bodies within each of the 200 East source
aggregate areas, and the potential for flooding related to these structures. Locations of
facilities described are identified on Plate 1.

3.3.3.1 PUREX Plant Aggregate Area. No natural surface water bodies exist in the
PUREX Plant Aggregate Area. The only existing man-made surface water bodies are the
207-A Retention Basins and the open stretches of the 216-A-29 ™’tch. The 216-A-29 Ditch
is loca  outside t| | 1 fence, southeast of the southeast corner of the 241-A .ank
Farm. The ditch empties into the 216-B-3-3 Ditch and terminates at the 216-B-3 Pond.
During the fall of 1991, the physical configuration of the 216-A-29 Ditch was modified. The
southern portion of the ditch located within the Grout Treatment Facility was stabilized and
filled to grade. The section of the ditch north of the Grout Treatment Facility has been
cleared of vegetation and regraded to produce gentle sidewall slopes. These discontinuous
open portions of the ditch represent minor, if any, flooding potential due to the lack of
drainage area and the nature of the ditch soils that allow infiltration surface water into the
ground. The 207-A Retention Basins present no threat of flooding because the north basins
discharge into the other waste management units.

3-5
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3.3.3.3 Semi-Works Aggregate Area. The Semi-Works Aggregate Area has no natural
surface water bodies. The only existing man-made surface water body is the 200 East
Powerhouse Ditch located along the southern boundary of the aggregate area. The ditch
receives cooling brines from batch processes and boiler blowdown rinsate from the 200 East
Powerplant. The flow rate from the powerhouse facility to the ditch is estimated at
12,300,000 L/month (3,250,000 gal/month). Ditch effluent is also dispersed by evaporation
and infiltration to the soil column along the ditch. Ditch effluent flows eastward and is
discharged to an approximately 76 cm-diameter (30 in.) corrugated metal pipe connected to
the 216-B-3 Pond System. There is, a_ n, no flooding threat from this feature.

3.4 GEOLOGY

The following sections provide information pertaining to geologic characteristics of
south-central Washington, the Hanford Site, and the 200 East Area. Topics included are the
regional tectonic framework (Section 3.4.1), Pasco Basin and Hanford Site stratigraphy
(Section 3.4.2), known or suspected faulting and other subsurface structures in the Gable
Mountain-200 East Areas (Section 3.4.3), and 200 East Area geology (Section 3.4.4).

The geologic characterization of the Hanford Site, including the 200 East Area, is the
result of many previous site investigation activities at Hanford. These activities include the
siting of nuclear reactors, characterization activities for the Basalt Waste Isolation Project
(BWIP), waste management activities, and related geologic studies supporting these efforts.
Geologic investigations have included regional and Hanford Site surface mapping,
borehole/well sediment logging, field and laboratory sediment classification, boreho
geophysical studies (including gamma radiation logging), and in situ and laboratory
hydrogeologic properties testing.

3.4.1 Regional Tectonic Framework

The following sections provide information on r~—"onal (southcentral Washington)
geologic structure, structural § ilogy of the Pasco Basin and the Hanford Site, and regional
and Hanford Site seismology.

3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a part of the North
American continental plate and lies in a back-arc setting east of the Cascade Range. It is
bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky
Mountains and Idaho Batholith, and on the south by the High Lava Plains and Snake River
Plain (Figure 3-8).

3-7
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200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result, the
basalts and overlying sediments dip to the south and southwest beneath the 200 East Area.

3.4.1.3 Regional and Hanford Site Seismology. Eastern Washington, especially the
Columbia Plateau region, is a seismically inactive area when compared to the rest of the
western United States (DOE 1988). The historical seismic record for eastern Washington
began in approximately 1850, and no earthquakes la-~= enough to be felt during this _ :riod
had epicenters on the Hanford Site. The closest regions of historical moderate-to-lar;
earthquake generation are in western Washington and Oregon and western Montana and
eastern Idaho. The most significant event relative to the Hanford Site is the 1936 Milton-
Freewater, Oregon, earthquake that had a magnitude of 5.75 and that occurred more than 90
km (54 mi) away. The largest Modified Mercalli Intensity for this event was felt about 105
km (63 mi) from the Hanford Site at Walla Walla, Washington, and was VII. In 1991 two
small earthquakes occurred in the same area; a magnitude 4.2 earthquake on November 27,
1991 and a magnitude 3.3 on December 15, 1991. Both epicenters were located
approximately 10 km (6 mi) southeast of Walla Walla.

Geologic evidence of past moderate or possibly large earthquake activity is shown by
the anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and
Gable Mountain. The currently recorded seismic activity related to these structures consists
of micro-size earthquakes. The suggested recurrence rates of moderate- and larger-size
earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of
years).

3.4.2 Pasco Basin and Hanford Site Stratigraphy

This section summarizes regional stratigraphic characteristics of the Columbia River
Basalt Group and the overlying sediments. Specific references to the Hanford Site and the
200 East Area are made where applicable to describe the general occurrence of these units
within the Pasco Basin. Much of the text is modified from Lindsey et al. (1992), with
additional information in ¢ ion 3.4.2.1 (Regional _vlumbia River Basalt Group) included
from DOE (1988). Information in Section 3.4.2.2 (Ellensburg Formation) was included from
Delaney et al. (1991) and DOE (1988). Additional information regarding distinguishing
features of the sediments overlying the basalt was taken from Bjornstad (1990) and cited
where applicable.

The principal geologic units within the Pasco Basin include the Miocene age basalt of
the Columbia River Basalt Group, and overlying late Miocene to Pleistocene unconsolidated
sediments (Figure 3-12). Sedimentary interbeds within the Columbia River Basalts
collectively comprise the Ellensburg Formation. Older Cenozoic sedimentary and
volcaniclastic rocks underlying the basalts are not exposed at the surface near the Hanford
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Site. The basalts and sediments thicken into the Pasco Basin and generally reach maximum
thicknesses in the Cold Creek syncline. The suprabasalt sedimentary sequence at the
Hanford Site pinches out against the anticlinal structures of Saddle Mountains, Gable
Mountain/Umtanum Ridge, Yakima Ridge, and Rattlesnake Hills.

The suprabasalt sediment sequence is up to approximately 230 1 (750 ft) thick and is
dominated by laterally extensive deposits assigned to the late Miocene- to Pliocene ze
Ringold Formation and the Pleistocene-age Hanford formation (Figure 3-13). Locally
occurring strata informally referred to as pre-Missoula gravels, Plio leistocene unit, and
early "Palouse” soil comprise the remainder of the sedimentary sequence. The pre-Missoula
gravels are encountered between the Ringold Formation and Hanford for ition in the east-
central Cold Creek syncline and at the east end of C le Mountain . ticline. ...e pre-
Missoula gravels have not been identified in the 200 .ast Area. As discussed in Sections
3.4.2.4 and 3.4.2.6, the Plio-Pleistocene unit and the early "Palouse" soil are encountered in
the western Cold Creek syncline in the vicinity of the 200 West Area. Most of these
sediments, particularly the Ringold Formation, are at least partially consolidated. Relatively
thin surficial deposits of eolian sand, loess, alluvium, and colluvium discontinuously overlie
the Hanford formation.

The following sections describe the stratigraphic characteristics of the Columbia River
Basalt Group (Section 3.4.2.1), Ellensburg . ormation (Section 3.4.2.2), Ringold Formation
(Section 3.4.2.3), Plio-Pleistocene unit (Section 3.4.2.4), pre-Missoula gravels (Section
3.4.2.5), early "Palouse" soils (Section 3.4.2.6), Hanford formation (Section 3.4.2.7), and
surficial deposits (Section 3.4.2.8).

Stratigraphic features of the Saddle Mountains Basalt and the _.lensburg Formation are
described for the following reasons:

° Groundwater elevation data presented by JE (1988), Kasza and Schatz (1989),
Kasza et al. (1990), Kasza et al. (1991), and Jackson (1992) indicate that a
downward hydraulic gradient exists between the uppermost aquifer in the
suprabasalt sediments and the confined aquifers of the S: lle Mountains Basalt-
Ellensburg Formation interbeds. As discussed in Section 3.5, the uppermost
aquifer is dominated by unconfined conditions, but is locally semiconfined to
confined where the Ringold lower mud sequence is present. The data indicate
that the downward gradient continues with depth through 1e Saddle Mountains
Basalt and Ellensburg Formation interbeds (Section 3  2.2). The area over
which the downward gradient is present occurs mainly in areas of artificial
recharge at the Hanford Site, includii liquid waste disposal sites associated with
the 200 East Area. Because of the apparent vertical downward gradient, potential
exists for migration of contaminated groundwater from the uppermost aquifer to
deeper groundwater-bearing zones. Hydrostratigraphic units, groundwater flow,
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hydraulic parameters, and groundwater elevation contour maps are discussed in
detail in Sections 3.5.1 (Pasco Basin and Hanford Site Hydrogeology) and 3.5.2
(200 East Area Hydrogeology). Because of the poorly understood nature of
vertical intercommunication between aquifers this is identified as a data gap in
Section 8.2.3 and is recommended for further investigation in Section 8.3.3.1 of

this report.

| Groundwater chemical data presented by Jensen (1987) and Graham et al. (1984)
indicate that nitrate and tritium may have migrated vertically downward from the
uppermost aquifer to the confined Rattlesnake Ridge aquifer. As discussed in
Section 4.1.1, beta radiation has also been detected in groundwater samples from
the Rattlesnake Ridge aquifer. However, the vertical extent of these compounds
and other chemical constituents in deeper confined aquifers is not well
understood.

o Basalt intraflow structures (Section 3.4.2.1.2), erosional windows, and faults
(none currently identified) (Section 3.4.3) could potentially represent conduits for
downward groundwater migration in the 200 East Area. In general, previous
Hanford Site investigations did not determine "how leaky" basalt intraflow
structures and faults may be. Also, Graham et al. (1984) reported that some of
the nitrate and tritium detections in the Rattlesnake Ridge aquifer can be
attributed to downward groundwater migration through a poorly sealed well (299-
E33-12). A similar conclusion applies to beta radxatlon detected in the
Rattlesnake Ridge aquifer.

° The confined aquifers represent a potential source of future potable water supply
on the Hanford Site, and are currently an important source of agricultural and
domestic water adjacent to the Hanford Site.

3.4.2.1 Columbia River Basalt Group. The Columbia River Basalt Group (Figure 3-12)
comprises an assemblage of tholeiitic, continental flood basalts of Miocene age. These flows
cover an area of more 163,700 km? (63,000 mi?) in Washm§ton Oregon, and Idaho and
have an estimated volume of about 174,356 km? (40,800 mi®) (Tolan et al. 1989). Isotopic
age determinations indicate that basalt flows were erupted approximately 17 to 6 Ma (million
years before present), with more than 98 % by volume being erupted in a 2.5 million-year
period (17 to 14.5 Ma) (Reidel et al. 1989b; Reidel and Fecht 1981).

Columbia River Basalt Group flows were erupted from north-northwest trending
fissures of linear vent systems in north-central and northeastern Oregon, eastern Washii “on
and western Idaho (Swanson et al. 1979). The Columbia River Basalt Group is formally
divided into five formations (from oldest to youngest): Imnaha Basalt, Picture Gorge Basalt,
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of Gable Gap, in the vicinity of the 200 East Area are discussed in Section 3.4.4.1. The
areas of basalt erosion near Gable Gap and to the southeast are significant because they
represent locations of potential groundwater intercommunication between the upper
sedimentary interbeds of the Ellensburg Formation, and the unconfined groundwater system.
The potential for groundwater intercommunication between aquifers is further discussed in
Sections 3.5.1.6.3 and 3.5.2.3.3.

Near the northwest corner of the Hanford Site, the Saddle Mountains Basalt thins to
only 64 m (211 ft) or less, probably due to nondeposition and erosion. Farther to the north
and northwest (near the southeast end of Umtanum Ridge and west of Gable Butte) the
Pomona or Umatilla Members are the uppermost units of the Saddle Mountains Basalt. In
this area, flows higher in the basalt sequence (Asotin, Esquatzel, Pomona, and Elephant
Mountain Members), and the associated Ellensburg Formation sedimentary interbeds were
not deposited, or have been completely removed by erosion. Drilling and geophysical
information in DOE (1986 and 1988) is insufficient to determine whether the Ellensburg
Formation sedimentary interbeds were truncated by erosion, or were pinched out between
basalt flows. If the flows and interbeds were truncated by erosion, a zone of potential
groundwater intercommunication between the interbed aquifers and the overlying unconfined
groundwater system may be present.

., 3.4.2.1.2 Basalt Intraflow Structures and Cooling Joints. This section describes
intraflow structures and cooling joints typical for Columbia River Basalt Group flows.
Intraflow structures are primary, internal features or stratified portions of basalt flows
exhibiting grossly uniform macroscopic characteristics. These features originate during the
emplacement and solidification of each flow. Intraflow structures therefore differ from
tectonically-induced fractures and joints formed after consolidation of the flow (DOE 19¢._,.
As applied to the Saddle Mountains Basalt, the intraflow structures are significant because
they represent potential conduits for groundwater flow within the basalts and between
intervening sedimentary interbeds.

Intrw...ow structures for typical ~lumbia ™" rer ~ isalt Group flows, including the
Saddle Mountains Basalt, can be described according to their position in the flow top, flow
interior, or flow bottom, and are shown diagrammatically on Figure 3-15. Flow top
structures consist of vesicular to rubbly or brecciated basalt in the glassy, chilled upper ust
of the flow. The predominant intraflow structures within flow interiors are zones
characterized by patterns of cooling joints, commonly referred to as colonnade and
entablature (Figure 3-15). Contacts between colonnade tiers and entablature may be distinct,
or they may be gradational. Other intraflow features observed within flow interiors include
pipes, cylinders, sheets of vesicles and vesiculated zones; and platy horizontal fracturing.
The basal part of a typical Columbia River Basalt Group flow is predominantly a 1",
glassy, chilled zone a few centimeters thick, which may be vesicular, rubbly, or brecciated.
Additional detailed description of intraflow structures is presented by DOE (1988). Intraflow
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bounding flows are not present. From bottom to top, the sedimentary interbeds of the
Ellensburg Formation associated with the Saddle Mountains Basalt include the Mabton
interbed (dividing the Saddle Mountains Basalt from the underlying Wanapum Basalt), the
Cold Creek interbed, the Selah interbed, the Rattlesnake Ridge interbed, and the Levey
interbed. For the Cold Creek interbed, Ellensburg Formation nomenclature applies to three
separate stratigraphic intervals within the interbed, based on the areal extent of the Umatilia,
Esquatzel, and Asotin flows as discussed in Section 3.4.2.2.2, below.

The following descriptions include Ellensburg Formation sedimentary interbeds from
bottom to top for the Saddle Mountains Basalt.

3.4.2.2.1 Mabton Interbed. The Mabton interbed lies stratigraphically below the
Umatilla Member of the Saddle Mountains Basalt and above the Priest Rapids Member of the
Wanapum Basalt in the Pasco Basin. The Mabton interbed is thickest in the central Pasco
Basin area (including the 200 East Area) and thins out in all directions. Vertical lithologic
and textural changes in the Mabton interbed are relatively uniform. From bottom to top, the
interbed generally consists of: (1) a thin, basal silty clay; (2) a quartzitic to arkosic
sandstone with interlayered, tuffaceous sandstones and siltstones; (3) a fine-grained,
tuffaceous, clayey quartzitic sandstone; and (4) a well-indurated, lapilli tuffstone, locally
baked.

3.4.2.2.2 Cold Creek Interbed. The Cold Creek interbed refers to the sequence of
Ellensburg sediments that occur stratigraphically between the Esquatzel and Umatilla
Members of the Saddle Mountains Basalt. The Asotin Member of the Saddle Mountains
Basalt partly controlled the distribution of the Cold Creek interbed. Three separate units of
the interbed are identified on the basis of the bounding basalt flows. These intervals are the
Umatilla-Esquatzel, Umatilla-Asotin, and Asotin ~ quatzel intervals. The Umatilla-Esquatzel
interval is present over the much of the central part of the Hanford Site, including the 200
East Area. The Umatilla-Asotin and Asotin-Esquatzel intervals are present to the northeast
of the 200 East Area where the Asotin Member of the Saddle Mountains Basalt occurs.

:ue Umatilla-Esquatzel interval is the thickest interval and has the largest ar " extent.
This interval is divided into two textural facies: (1) a finer-grained, tuffaceous sandstone
facies; and (2) a coarser-grained sandstone and conglomerate facies with tuffaceous siltstone
and clays. The coarser-grained facies follows an arcuate trend to the northwest across the
central part of the Hanford Site. The coarser-grained facies represents the high-energy, main
channel of a fluvial system which is interpreted to have flowed parallel to the flow front of
the Asotin flow (to the northeast). The finer-grained facies is present along the southwest
bounding-edge of the coarser-grained facies and in the southeastern part of the Hanford Site.

3.4.2.2.3 Selah Interbed. The Selah interbed is bounded on the top by the Pomona
Member and on the bottom by the Esquatzel Member. The interbed is a variable mixture of

3-15






™d

DOE/RL-92-19, Rev. 0

cross-bedding are found in outcrops. The association was deposited in a gravelly
fluvial system characterized by wide, shallow shifting channels.

o Fluvial sand--Quartzo-feldspathic sands displaying cross-bedding and cross-
lamination in outcrop dominate this association. These sands usually contain less
than 15% basalt lithic fragments, although basalt contents as high as 50% may be
encountered. Intercalated strata consist of lenticular silty sands and clays up to 3
m (10 ft) thick and thin (<0.5 m) gravels. Fining upwards sequences less than 1
m (3 ft) to several meters thick are common in the association. Strata comprising
the association were deposited in wide, shallow channels.

o Overbank deposits--This association predominantly consists of laminated to
massive silt, silty fine-grained sand, and paleosols containing variable amounts of
calcium carbonate. Overbank deposits occur as thin lenticular interbeds [<0.5 m
to 2 m (<1.6 to 6 ft)] in the fluvial gravel and fluvial sand associations, and as
thick [up to 10 m (33 ft)], laterally continuous sequences. These sediments
record deposition in a floodplain under proximal levee to more distal floodplain
conditions.

o Lacustrine deposits--Plane-laminated to massive clay with thin silt and silty sand
interbeds displaying some soft-sediment deformation characterize this association.
Coarsening upwards sequences less than 1 m (3 ft) to 10 m (30 ft) thick are
common in the association. Strata comprising the association were deposited in a
lake under standing water to deltaic conditions.

o Alluvial fan--Massive to crudely stratified, weathered to unweathered basaltic
detritus dominates this association. These basaltic deposits are generally found
around the periphery of the basin. This association was deposited largely by
debris flows in alluvial fan settings.

The lower half of ti Ringold Formation contains five -ate strat lc ° ter
dominated by fluvial gravels. These gravels, designated "s A,~ ~ D, and E
(Figure 3-13), are separated by intervals containing deposits typical of the overbank and
lacustrine facies associations. The lowermost of the fine-grained sequences, overlying unit
A, is designated the lower mud sequence. The uppe: st gravel unit, unit E, grades
upwards into interbedded fluvial sand and overbank deposits. These sands and overbank
deposits are overlain by lacustrine-dominated strata.

Fluvial gravel units A and E correspond to the lower basal and middle Ringold units,
respectively, as defined by DOE (1988). Gravel units B, C, and D do not correlate to any
previously defined units. The lower mud sequence corresponds to the upper basal and lower
units as defined by DOE (1988). The upper basal and lower units are not differentiated.

3-17






DOE/RL-92-19, Rev. 0

inherent stratigraphic properties of the unit, rather than from effects of radionuclide
contamination. Other distinguishing features include uniform fine-grained texture,
unconsolidated nature, and high mica content (Bjornstad 1990). Bjomstad also indicates that
it may be difficult to differentiate the early "Palouse" soil from the underlying Plio-
Pleistocene unit without careful analysis of calcium carbonate data and gross gamma logs.
The upper contact of the unit is poorly defined, and it may grade up-section into the lower
part of the Hanford formation. Based on a predominantly reversed polarity the unit is
inferred to be early Pleistocene in age (Baker et al. 1991).

3.4.2.7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel,
fine- to coarse-grained sand, and silt (Baker et al. 1991). These deposits are divided into
three facies: (1) ¢ sel-dominated; (2) sand-dominated; and (3) silt dominated facies. These
facies are referred to as coarse-grained deposits, plane-laminated facies, and rhythmite facies,
respectively by Baker et al. (1991). The silt dominated deposits also are referred to as the
“Touchet Beds," while the gravelly facies are generally referred to as the Pasco Gravels.

The Hanford formation is thickest in the Cold Creek bar in the vicinity of 200 West and 200
East Areas where it is up to 65 m (210 ft) thick (Figures 3-11, 3-12 and 3-13). The Hanford
formation was deposited by cataclysmic flood waters that drained out of glacial Lake
Missoula (Fecht et al. 1987; DOE 1988; and Baker et al. 1991). Hanford deposits are absent
on ridges above approximately 385 m (1,260 ft) above sea level. The following sections
describe the three Hanford formation facies.

3.4.2.7.1 Gravel-Dominated Facies. The gravel-dominated facies is dominated by

coarse-grained basaltic sand and granule to boulder gravel. These deposits display massive
bedding, planar to low-angle bedding, and large-scale planar cross-bedding in outcrop, while
the gravels generally are matrix-poor and display an open-framework texture. Lenticular
sand and silt beds are intercalated throughout the facies. Gravel clasts in the facies generally
are dominated by basalt (50 to 80%). Other clast types include Ringold and Plio-Pleistocene
rip-ups, granite, quartzite, and gneiss. The relative proportion of gneissic and granitic clasts
in Hanford gravels versus Ringold gravels generally is higher (up to 20% as compared to

vtt 5%). ©  ~ °  facies usually ' asaltic ( , to 90%), ally in the
granule-size range. Locally Ringold and P ° sene rip-up clasts don * ate the facies
comprising up to 75% of the deposit. The gravel facies dominates the Hanford formation in
the 100 Areas north of Gable Mountain, the northern part of 200 East Area, and the eastern
part of the Hanford Site including the 300 Area. ...e gravel-dominated facies was deposited
by high-energy flood waters in or immediately adjacent to the main cataclysmic flood
channels.

3.4.2.7.2 Sand-Dominated Facies. The sand-dominated facies consists of fine-
grained to coarse-grained sand and sand displaying plane lamination and bedding and less
commonly plane cross-bedding in outcrop. These sands may contain small pebbles and rip-
up clasts in addition to pebble-gravel interbeds and silty interbeds less than 1 m (3 ft) thick.
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from sediment loading on unstable deposits. None of the suggested origins can explain all
the physical characteristics of the clastic dikes, suggested that the dikes ___1y have more than
one origin. As a possible mechanism, Black (1980) proposed that the dikes were formed
during Pleistocene cataclysmic flooding and are the result of hydraulic injection of water and
sediment into cracks formed by the sudden loading of water on the ground surface.

3.4.2.8 Surficial Deposits. Surficial deposits consist of silt, sand, and gravel that
form a thin (<10 m [30 ft]) veneer across much of the Hanford Site. These sediments were
deposited by a mix of eolian and alluvial processes.

3.4.3 Known or Suspected Faulting and other Subsurface Structures in the Gable
Mountain-200 East Areas

At the Hanford Site, faults have been identified on the Umtanum Ridge-Gable
Mountain structure and on the Yakima Ridge from geologic mapping, trenching and drilling
(Figure 3-10 and 3-14). There is no direct evidence of faulting in the 200 East Area
(Lindsey et al. 1992), but good exposures of faults are present in the Gable Mountain area
north of the 200 East Area. Subsurface structures have also been identified between Gable
Mountain and the 200 East Area during previous studies using borehole drill core and
geophysical data. Like the intraflow structures of the Saddle Mountains Basalt (as discussed
in Section 3.4.2.1.2), faults and tectonic fractures could potentially provide conduits for
groundwater intercommunication between confined aquifers, and between the uppermost and
confined systems. Vertical and horizontal offsets along faults can also potentially juxtapose
highly permeable units and promote migration of contaminated groundwater.

The structural geology of the Hanford Site including the area between the 200 East
Area and Gable Mountain is summarized by Lindsey et al. (1992), DOE (1988), and Myers
and Price (1981). These discussions describe folding and faulting, results of geophysical
studies, and tectonic brecciation and shearing of basalt. The following sections summarize
information from the sou: . for structures1 r( : Moun n (Section 3.4.3.1), and the
area between Gable Mountain and the 200 East Area (Section 3.4.3.2). Section 3.4.3.3
discusses results of geophysical studies in the vicinity of the 200 East Area, and Section
3.4.3.4 discusses occurrences of tectonic brecciation and shearing. In general, very limited
structural and geophysical data are available for the 200 East Area itself.

3.4.3.1 Gable Mountain Area Structures. Gable Mouni ~ forms the eastern-most
topographic expression of the Umtanum Ridge/Gable Mountain anticline, as discussed in
Section 3.4.1.2 (Figures 3-10 and 3-14). The Gable Mountain anticline consists of a series
of en echelon, southeast to northwest trending folds (Fecht 1978). Faults investigated on
Gable Mountain during geologic mapping, trenching, and drilling include the west, central,
and south faults. These faults are identified on Figure 3-10 as numbers 7M, 7N, and 70
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3.4.3.3 Geophysical Investigations. The characteristics of potential faults and other
subsurface structures between Gable Mountain and the 200 East Area, and the area east of
the 200 East Area have been investigated via geophysical surveys. Previous investigations
have utilized a variety of geophysical methods including gravity, magnetic, seismic
refraction, and seismic reflection surveys. These investigations have provided relatively
limited resolution of potential subsurface structures, however. Many of the investigations
were completed in support of BWIP characterization activities (DOE 1988). Results of these
investigations are summarized below, and describe subsurface structures that could affect
groundwater flow.

During BWIP characterization activities a subsurface gravity and magnetic anomaly
known as the May Junction linear was identified about 4.8 km (3.0 mi) east of the 200 East
Area (Figure 3-14). The May Junction linear is roughly 3.5 km (2.2 mi) long and trends
north-northeast. Subsequent seismic refraction and seismic reflection lines were also used to
examine the structure. The seismic refraction data could not determine whether the structure
was fault-controlled, but results of seismic reflection surveys suggested a possible fault
feature. The trend of the possible fault and other characteristics could not be determined
from the seismic reflection data (DOE 1988). A sudden change in the top-of-basalt elevation
contours occurs across the anomaly and the feature is currently interpreted to be a fault on
the basis of the geologic and geophysical information. As discussed by Lindsey et al. (1992)
and Delaney et al. (1991), the inferred fault is believed to affect Ringold Formation
sediments but it is unclear whether younger sediments are truncated.

Seismic refraction surveys were used to investigate the faults identified in borehole DB-
10, south of Gable Mountain (Section 3.4.3.1), but were not able to confirm the presence of
these structures (DOE 1988). The refraction data did confirm the presence of a buried
anticline in the borehole DB-10 area with a west-northwest to east-southeast orientation
similar to the west anticline of Gable Mountain (DOE 1988). This structure would be
approximately parallel to and northeast of the Willa anticline (Figure 3-14).

C nic refraction surveys inthe cer | toft Hanfi  Site and 200 it
Area have been completed to detc.____ne depths to top of basait and to d ' te the structure
and stratigraphy of the overlying unconsolidated sediments. The surveys generally have not
been successful in characterizing potential faults and other structures within the basalts.
Similarly, seismic reflection sur s in the vicinity of the 200 East Area have not been able
to d * cate bedrock structural features, and are complicated by difficulties in data processing
and interpretation. Limited borehole geophysical logging (sonic, density, and gravity logs;
and vertical seismic pro“~"*1g) have mainly focused on the unconsolidated sediments or have
not provided specific data about potential deeper faulting. As discussed in Section 3.4.1.3
low-magnitude earthquakes (up to about a magnitude of 2.0 to 3.0) in basalt have been
recorded in the vicinity of the 200 East Area.
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The repeated stratigraphic interval in borehole DB-10 is a candidate for such a fault,
although similar repeats in section are not observed in adjacent boreholes. The magnitude of
the feature in borehole DB-10 is therefore uncertain, but can indicate a potential conduit for
intercommunication of the confined aquifers in the Ellensburg Formation sediments.

3.4.4 200 East Area Geology

The following sections describe the occurrence of the Saddle Mountains Basalt,
Ellensburg Formation and suprabasalt sediments in the 200 _.st Area. The sections discuss
notable stratigraphic characteristics, thickness variations, dip trends, and geometric
relationships of the sediments. Stratigraphic variations pertinent to the 200 East Area are’
presented in the overall context of regional stratigraphic trends. Descriptions of the
suprabasalt units in Sections 3.4.4.4 through 3.4.4.7 are modified from Lindsey et al.
(1992).

Geologic cross sections depicting the distribution of basalt and sedimentary units within
or near the 200 East Area are presented on Figures 3-18 through 3-25. Figure 3-16
illustrates cross section locations, with a It :nd for symbols used provided on Figure 3-17.
The cross sections are based on geologic information from wells shown on the figures as
interpreted in Lindsey et al. (1992). To develop these stratigraphic interpretations, logs for
wells and boreholes in the 200 East Area were reviewed and the most relevant logs were
selected. Chamness et al. (1992a, 1992b, 1992c; Teel et al. 1992) provide a compilation of
these geologic logs, a listing of other logs that are available, and additional geological,
geochemical, and geophysical data available from these and other boreholes. This
information was compiled as topical reports in support of the aggregate area management
study reports for the PUREX Plant, B Plant, Semi-Works and 200 North Aggregate Areas.
The cross sections depict subsurface geology in the 200 East Area. For each cross section,
locations of pertinent source aggregate areas are identified for reference. Figures 3-26
through 3-40 present isopach maps depicting the thickness of the sedimentary units, and
structure contour maps showing the elevation of the tops of each sedimentary unit and ba ~
The structure contour and isopach maps are included from Lindsey et al. (1992).

Structure contours and isopach data on Figures 3-27 through 3-40 were extrapolated
beyond actual known data points by incorporating the projected dip and change in unit
thickness into the computer plotting routine. These dip and thickness data were based
primarily on the projected orientation of the top of basalt, and assumed similar configuration
of the suprabasalt sediments. On Figures 3-29 and 3-33, for example, Ringold Unit A and
Unit E Gravels are shown as continuing to dip southward, beyond the south boundary of the
200 East Area (into the Cold Creek syncline) based on the continuous southward dip of the
underlying basait.
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Mountain Member may be contiguous with the eroded area near Gable Gap to the north.
Because of the relatively small number of deep boreholes north of the 200 East Area, the
extent of the erosional windows are not clearly defined (Lindsey et al. 1992).

The areas of basalt erosion near Gable Gap and to the southeast are significant because
they represent locations of potential aquifer intercommunication between the upper
sedimentary interbeds of the Ellensburg Formation, and the uppermost aquifer system.
Graham et al. (1984) present evidence for intercommunication between the unconfined
groundwater system and groundwater from the Rattlesnake Ridge interbed of the Ellensburg
Formation in this area (see Section 3.5.2). The Rattlesnake Ridge interbed lies directly
below the Elephant M¢ 1tain Member (Section 3.4.2.2). In the Gable Gap area (Figure 3-
14) erosion has cut down to the Umatilla Member, exposing the Rattlesnake Ridge, Selah,
and Cold Creek interbeds of the Ellensburg Formation (Section 3.4.2.2). The interbeds in
this area are in hydraulic communication with the unconfined system in this area.

3.4.4.2 Ellensburg Formation. Near the 200 East Area, thickness data for the sedimentary
interbeds of the Ellensburg Formation were reported by Myers and Price (1981) for
boreholes L. 1/2, DDH-1, DB-5, DB-15, and DB-8 (Figure 3-14). Additional thickness
information was available for the Rattlesnake Ridge interbed from Lindsey et al. (1992) for
the 200 East Area and adjacent areas. Reported thicknesses of the interbeds ranged from 30
to 36 m (98 to 118 ft) for the Mabton interbed, 28 to 29 m (93 to 95 ft) for the Umatilla-
Esquatzel interval of the Cold Creek interbed (where present), 5.5 to 6.7 m (18 to 22 ft) for
the Selah interbed, and about 6.1 in the north to about 24 m in the south (20 to 79 ft) for the
Rattlesnake Ridge interbed. The Umatilla-Esquatzel interval becomes the Umatilla-Asotin
interval where the Asotin Member of the Saddle Mountains Basalt is present northeast of the
200 East Area (boreholes DB-5, DDH-1, DB-15 and beyond).

3.4.4.3 Ringold Formation. Within the 200 East Area, the Ringold Formation includes the
fluvial gravels of unit A. the paleosol and lacustrine muds of the lower mud sequence, the
fluvial gravels of unit .., and localized occurrences of fluvial gravels of unit C and sand and
minor muds of the upper unit. Ringold strata are found throughout the southern tw«  :ds
of the 200 ..ust A and overlie the b: it bedrock of the ...cphant Mountain Meml

Ringold units B and D are not found in the immediate vicinity of the 200 East Area.

The deepest Ringold unit in the 200 East Area, the fluvial gravels of unit A, thicken
and dip to the south and southwest toward the axis of the Cold Creek syncline (Figures 3-28
and 3-29) although the southward dip indicated in the southern portion of Figure 3-29 is not
controlled by well data. The top of the unit is a relatively flat surface that dips to the south
into the Cold Creek syncline. Unit A generally pinches out in the central part of the area
against structural highs in the underlying basalt. Thin, lenticular occurrences of unit A are
found locally in the area between the northeast 200 East Area and Gable Mountain. Most of
the Ringold gravels encountered in the central part of the 200 East Area probably belong to
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I 7 HYDROGEOLOGY

The following sections discuss Pasco Basin and Hanford Site hydrogeology (Section
3.5.1) and 200 East Area hydrogeology (Section 3.5.2). Each section discusses
hydrostratigraphic units of interest, hydraulic properties, groundwater recharge, groundwater
flow, and vadose zone characteristics.

3.5.1 Pasco Basin and Hanford Site Hydrogeology

The hydrogeology of the Pasco Basin and Hanford Site is characterized by a
multi-aquifer system that consists of four hydrogeological units that correspond to the upper
three formations of the Columbia River Basalt Group (Grande Ronde Basalt, Wanapum
Basalt, and Saddle Mountains Basalt) and the sediments overlying the Columbia River Basalt
Group (Figure 3-41). .ue basalt aquifers are usually confined and occur in the sedimentary
interbeds of the Ellensburg Formation and the basalt flow top and flow bottom zones adjacent
to the sedimentary interbeds. The uppermost aquifer in most places consists of the sediments
comprised of fluvial, lacustrine, and glaciofluvial sediments. The uppermost aquifer is
generally unconfined but is also semiconfined and confined in parts of the 200 Areas. The
uppermost aquifer is contained largely within the Ringold Formation and Hanford formation.

‘Within the sediments, a vadose zone of variable thickness overlies the uppermost aquifer.

Perched water zones were also identified in the vadose zone and are associated with
carbonate-rich strata in the 200 West Area and lenticular silty paleosols in the 200 East Area.

The following sections describe hydrogeologic characteristics of the basalt aquifers,
unconfined aquifer, vadose zone, and potential perching ho1” s (Sections 3.5.1.1 through
3.5.1.4). Discussions incorporate general geologic and hydrologic material from Lindsey et
al. (1992), Connelly et al. (1992a), Delaney et al. (1991), and specific information from
other documents referenced where appropriate. Hydraulic properties are summanzed for
tl lithol b :d on published aquifer testitr data t Iy
recharge ana ttow for ! Pasco Basin and the H___ [ Site d in Sections 3.5.1.5
and 3.5.1.6, r.__ :ctively.

3.5.1.1 Basalt Aquifers. A number of regionally extensive, confined water-bearing zones
are associated with Saddle Mountains Basalt-Ellensburg Formation hydrogeologic unit. As
discussed in Section 3.4.2, confined aquifers associated with these interbeds are included in
this report because of the potential for downward contaminant migration from the uncon ed
aquifer.

From bottom to top, the Saddle Mountains Basalt hydrogeologic unit is comprised of
seven basalt flows (Umatilla, Wilbur Creek, Asotin, Esquatzel, Pomona, Elephant Mountain,
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fault and fracture information was available from geological and geophysical investigations
reviewed for this report.

3.5.1.2 Uppermost Aquifer System. The uppermost regional aquifer in the Pasco Basin
and the Hanford Site generally occurs within fluvial/lacustrine sediments of the Ringold
Formation and glaciofluvial sands and gravels of the Hanford formation. The uppermost
aquifer system primarily displays unconfined conditions but also exhibits locally confined or
semiconfined conditions, although for ease of discussion it is referred to simply as the
unconfined aquifer. Groundwater ranges from less than 0.3 m (1 ft) below ground surface
near West Lake and the Columbia and Yakima Rivers to greater than 110 m (350 ft) in the
central portion of the Cold Creek syncline. The saturated thickness of the unconfined aquifer
ranges from approximately 67 m (220 ft) in the 200 West Area to zero north of the 200 East
Area. This is where the aquifer thins and laps onto basalt that extends upward to an
elevation above the water table.

Semiconfined to confined conditions occur locally in the otherwise unconfined juifer
at the Hanford Site. Within the lower part of the aquifer, semiconfined to confined
groundwater exists in the Ringold unit A gravels where the unit is overlain by fine-grained
sediments of the Ringold lower mud sequence. In the 200 West Area, the thickness of the
Ringold unit A semiconfined to confined zone ranges from 38 m (125 ft) or more in the
southeastern portion of the area to zero where the unit A gravels and the lower mud sequence .
pinch out near the northern and northeastt  portions of the area, respectively. The
confining zone overlying unit A gravels is up to 30 m (100 ft) thick below the south-central
part of the 200 West Area. Semiconfinjng and confining conditions in the 200 East Area are
discussed in Section 3.5.2.1.

A second type of confining condition has been identified near the water table in the
north-central part of the 200 West Area and at a location about 600 m (2,000 ft) north of the
200 West Area. At these areas, drilling has indicated that the water table is locally confined
beneath carbonate-rich sediments in the Ringold unit E gravels. The condition is apparently
associated with carbonate buildup on gravel fragments and in the sediment pore spaces.
During drilling, boreholes penetrating this layer (possibly 0.5 m [1.5 ft]) thick or more) have
subsequently encountered water that immediately rises about 2 to 3 m (6.5 to 10 ft) or more
above the gravel layer. The water level typically falls below the elevation of the carbonate-
rich layer as d~"""1g progresses deeper. Borehole data describing the confining condition are
preliminary and hydrologic testing of these zones has not been completed. The lateral
persistence of the confining condition near the 200 West Area is currently uncertain.
Additionally, local zones of the Ringold lower mud sequence in the 216-B-3 Pond area east
of the 200 East Area form semiconfining layers above the uppermost aqi "":r, and a distinct
unconfined aquifer is not present (Connelly et al. 1992a) (see Section 3.5.2.2).
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from aquifer pump tests, laboratory permeameter testing (vertical hydraulic conductivities),
and some re -~ alysis of the Last et al. (1989) data. Data reported by Newcomer et al.
(1992a) for the 200 East Area includes results of pumping, recovery tests, and slug tests
from Last et al. (1989), Graham et al. (1984), Graham et al. (1981), PNL and Westinghouse
Hanford Company (WHC) file data, and a variety of other sources.

Results of aquifer testing at the Hanford Site and the interpretation of the Table 3-1
summary data depend on several factors. These factors include the location and depth of
wells tested, type of geologic material tested, well screen interval and construction features,
well bore storage effects, type of geologic material tested, and analytical/data reduction
methods. Major factors affecting field testing results are the heterogeneity of the sediments
within the screened interval and whether the well screen is only partially penetrating the
aquifer. Most of the aquifer analysis methods assume a fully penetrating well screen and a
homogenous, isotropic aquifer (e.g., Theis or modified Theis analysis). Differir estimates
of saturated aquifer thickness produce different estimates of hydraulic conductivity repc ed
in the references cited in the previous paragraph. Additionally, aquifer tests conducted using
clustered piezometers in the same borehole may not represent true aquifer responses because
of potential hydraulic intercommunication of the tested zones. Intercommunication can occur
if the sandpack material used to isolate each open interval provides a conduit for groundwater
migration between the tested zones through the well annulus. Newcomer et al. (1992b)
report intercommunication for some nested wells in the 200 West Area.

Differences in field testing methods produce variations in the data. In general,
hydraulic properties obtained from aquifer recovery tests may be the most representative of
the actual aquifer conditions because the well response is not affected by fluctuations in
pumping rates. Slug testing may provide a conservatively low estimate of hydraulic
conductivity because of the limited volume of the aquifer stressed during testing. The size of
sand particles used for the well screen filter pack may also affect interpretation of slug tests.
In recent evaluations of slug interference testing at the Hanford Site, Spane (1992) suggests,
however, that slug tests with large head displacements monitored in observation wells 3 to 30
m (10 to 100 ft) away from vy . of :
conductivity 1 ¢ yield.

Evaluation of the hydraulic properties for the unconfined portion of the uppermost
aquifer at the Han d Site indicates that higher hydraulic conductivities and transmissivities
are generally associated with the Hanford formation. As presented on Table 3-1, site-wide
Hanford formation conductivity values vary widely from about 2 x 10~ to 7 x 102 m/s (500
to 20,300 ft/day) and transmissivities vary from about 2 x 102 to 0.6 m?/s (14,000 to
594,000 ft%/day). In comparison, conductivities for the Ringold unit E gravels vary from
about 2 x 10”7 to 2 x 10 m/s (0.06 to 600 ft/day). Transmissivities in the Ringold gravels
vary from about 1.7 to 4,320 m%day (20 to 51,000 ft?/day). Because hydraulic
conductivities and transmissitivities were determined from field aquifer testing, these field
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3.5.2.1.3. Section 3.5.2.1.3 also includes a background discussion of vadose zone soil
transport and the Van Genuchten et al. (1991) modeling approach for deriving unsaturated
conductivities.

For the 200 West Area, reported unsaturated hydraulic conductivities for two samples
collected from the Ringold unit E gravels ranged from about 10713 to 101 m/s (3 x 10 to
3 x 107 ft/day) at a moisture content of 10% to 2 x 107 to 1 x 10 m/s (6 to 30 ft/day) at
saturation (26 to 46 %), respectively. Bjornstad (1990) indicates, however, that the sample
with a moisture content of 26% at saturation may have been significantly compacted or
cemented. Therefore, the sample with the higher saturated hydraulic conductivity may be
more representative of the Ringold unit E gravels, but too few samples were available for
comparison. . Jr the ugper Ringold unit, the predicted unsaturated conductivities generally
ranged from about 10712 to 10 m/s (3 x 107 to 3 x 10™! ft/day) at a moisture content of
10% to about 10 to 10 m/s (0.3 to 3 ft/day) at moisture contents of 32 to 42%
(saturation). One of the upper Ringold unit samples had a relatively high saturated hydraulic
conductivity of 3.7 x 10# m/s (1.0 x 102 ft/day; drying conditions), and may therefore
represent sediments transitional into the Ringold unit E gravels in the borehole where the
sample was collected.

A high degree of variability is present for unsaturated hydraulic conductivities
associated with samples of Plio-Pleistocene unit soils from the 200 West Area. This unit is
hydrologically important because of the calcareous paleosols that could cause lateral
spreading and perched water table development from downward percolating water (Section
3.5.1.4). At saturated water contents of 33 to 52%, hydraulic conductivities ranged from
about 108 to 103 m/s (3 x 103 to 3 x 10? ft/day; drying conditions). These variations are
mainly attributable differences in grain size and the degree of cementation and compaction.

Connelly et al. (1992b) report unsaturated conductivity data for the early "Palouse”
soils in the 200 West Area were limited to two samples consisting of fine sand and silt.
Measured laboratory saturated hydraulic conductivities were in the range of 1 x 10 m/s
(0.3 ft/day). Additional data points would be required to assess var " "'y in the unit.

For the Hanford formation, reported hydraulic conductivity testing results for all but
one of 13 samples collected were obtained from the coarse-grained gravel facies with the
remaining sample collected from the fine-grained facies. .ue derived unsaturated
conductivity values, and measured saturated hydraulic conductivity values varied widely. At
saturation moisture contents ranging from 34 to 52%, measured saturated conductivities
ranged from about 10”7 to 10 m/s (3 x 102 to 3 x 10? ft/day). Particle size analyses of the
samples tested by Bjornstad (1990) indicated that some of the samples were sand and silt
rather than gravels. If these samples are eliminated, the range of saturated hydraulic
conductivities (moisture contents of 40 to 50%) for the gravel facies is much sn~"er, 10* to
103 m/s (3 x 10 to 3 x 102 ft/day). It should be noted that calculated unsaturated
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system within the Pasco Basin. The principal source of recharge occurs along the periphery
of the basin where precipitation runoff infiltrates to the water table (Graham et al. 1981).
Small ephemeral streams draining the western slopes, such as Cold Creek and Dry Creek,
lose water to the ground as they spread out on the valley plain. Water conducted in these
streams is lost through both infiltration to the ground and evapotranspiration to the air. Most
of the infiltrating water eventually percolates to the water table. Larger rivers either gain or
lose water to the aquifer depending on the river stage, location, and groundwater flow
direction. ..ie Yakima River, for example, recharges the unconfined aquifer along its reach
from Horn Rapids to Richland, Washington. Along the Columbia River, some river water is
transferred during high stages to bank storage as -~ oundwater. Some of this bank storage
may recharge the aquifer, but the rest will flow back into the river when the stage drops.

The Cold Creek and Dry Creek valleys to the west of the 200 West Area naturally
recharge the unconfined aquifer. Gee (1987) reported that natural recharge to the 200 West
Area is approximately 130,000 L/yr (34,000 gal/yr). Further discussion is presented in
Section 3.5.2.2.1.

Natural precipitation infiltration at or near waste management units or unplanned
releases may provide a driving force for mobilizing contaminants previously introduced to
surface or subsurface soils. For this reason, many previous investigations focus on
determining precipitation recharge rates at the Hanford Site. Previous field programs were
designed to assess precipitation, infiltration, water storage changes, and evaporation to
evaluate the natural water balance during the recharge process. Precipitation recharge values
ranging from zero to 10 cm/yr (4 in./yr) are estimated from various studies.

The primary factors affecting precipitation recharge appear to be surface soil type,
vegetation type, topography, and spatial and temporal variations in seasonal precipitation. In
general, infiltration to soils is higher in the winter when precipitation is more frequent and
evapotranspiration is low. Examples of precipitation recharge studies at the Hanford Site,
and some of the conclusions reached, are given below:

L Gee and Heller (1985) describe various models used to estimate natural recharge
rates. Many of the m« ~ “s use a water ret-.._ion relationship for the soil. This is
the relation between soil moisture content and the suction required to remove (or
move) the moisture. Gee and Heller (1985) developed two of these models for
soils in lysimeters on the Hanford Site. As an example of available data, the
particle size distribution and the water retention curves of these two soils are
shown on Figure 3-42. Additional * ‘a and information about possible models
for unsaturated flow may be found in Brownell et al. (1975) and Rockhold et al.
(1990).
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Area. Approximately 4 cm (1.6 in.) of downward moisture movement was
observed in two gravel-covered lysimeters during 1988 and 1989. This
represented approximately 25% of the total precipitation recorded in the area
during the study period. The authors conclude that gravel p° : " on the soil
surface reduces evaporation and facilitates precipitation infiltration.

° Smoot et al. (1989) conducted a modeling analysis and indicate that. 68 to 86% of
the precipitation falling on a gravel-covered site might infiltrate to a depth greater
than 2 m (6 ft).

Smoot et al. (1989) present an example of the potential use of this vadose zone
hydraulic parameter information in which precipitation infiltration and subsequent
contaminant plume movement near a prototype single-shell tank was evaluated using a
numerical computer code. Smoot et al. (1989) used the UNSAT-H computer code to predict
the precipitation infiltration for several different soil horizon combinations and
characteristics. The researchers used statistically generated precipitation values based on
actual daily precipitation values recorded at the Hanford Site between 1947 and 1989 to
simulate precipitation infiltration from January 1947 to December 2020. The same authors
also used the PORFLO-3 computer code to simulate '%Ru and 137Cs movement through the
unsaturated zone.

3.5.1.5.2 Artificial Groundwater Recharge. Artificial recharge to the groundwater
in the Pasco Basin comes from two sources: agricultural irrigation and liquid waste disposal
operations on the Hanford Site. Agricultural land on the eastern and northern sides of @
Columbia River and in the Cold Creek valley to the west of the Hanford Site is currently
irrigated; however, the volume of irrigation water used has not been quantified. Poss y as
much as 40% of this irrigation water reaches the water table (U.S. Bureau of Reclamation
1971).

Hanford liquid waste disposal practices artificially recharge mainly the 200 East and
West Areas. Graham et al. (1981) estimate that historical artificial recharge from liquid
waste disposal in the separations areas exceeded all natural recharge on the Hanford Site by a
factor of ten. Zimmerman et al. (1986) report that between 1943 and 1980, 6.33 x 10!! ~
(1.7 x 10! gal) of liquid wastes were discharged to the soil column in the 200 Areas.
Artificial recharge is further discussed in Section 3.5.2.2.2. Potential recharge to the
Rattlesnake Ridge confined aquifer is presented in Section 3.5.1.6.2.

3.5.1.6 Regional Groundwater Flow. Groundwater flow beneath the 200 E ~ Area is

affected by regional groundwater flow conditions. This section describes regional and
Hanford Site groundwater flow patterns for the uppermost aquifer and basalt aquifers.
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of the Pasco Basin and along anticlinal ridges to discharge areas along the Columbia  ver.
A potentiometric surface map of the basalt aquifars is discussed in Section 3.5.2.3.3.

3.5.1.6.3 Unconfined/Basalt Aquifer Interconnection. Erosional windows through
Saddle Mountains Basalt flows, areas of basalt nondeposition, or poor groundwater well seals
may allow communication between the uppermost aquifer system and underlying confined
aquifers (Ledgerwood and Deju 1976; Graham et al. 1984). Also, basalt intraflow structures
or fractures could potentially serve as interconnections (Section 3.4.2.1.2).

In zones of potential intercommunication, contaminants could be transported from the
shallow unconfined aquifer to deeper water bearing zones via advective transport or density-
driven plumes. Downward gradients in erosional window areas, for example, could promote
recharge to the deeper formations. Deju and Fecht (1979) and DOE (1988) present data
indicating that overall potentiometric head decreases with depth in the Saddle Mountains
Basalt causing downward gradients. Gradients in the Saddle Mountains Basalt, which are in
contact with the overlying sediments, are believed to have been upward before the start of
wastewater disposal (DOE 1988), but subsequently may have been reversed to a downward
gradient (Graham et al. 1984; DOE 1988).

The interconnection of the unconfined aquifer and the Rattlesnake Ridge aquifer

between the 200 East Area and Gable Gap/Gable Mountain is discussed in Section 3.5.2.3.2.

3.5.2 200 East Area Hydrogeology

Sections 3.5.2.1.1 through 3.5.2.1.4 describe the hydrogeologic characteristics of the
basalt aquifers, unconfined aquifer, and vadose zone sediments in the 200 East Area.
Sections 3.5.2.2 and 3.5.2.3 describe 200 East Area groundwater recharge and flow,
respectively.

3.5.2.1 200 East Area Hvdrostratigraphy. The primary hydrostratigraphic units in the
~.J East Area are (1) the ____esnake Ridge interbed and « ' interbeds « the ..lensburg
Formation (confined water-bearing zones); (2) the Elephant Mountain Member and :eper
flows of the Saddle Mountains Basalt (confining h , with local interflow zones); (3) the
Ringold Formation (locally semiconfined to confined water-bearing zones in unit A gravels
beneath the lower mud sequence, and unconfined aquifer in unit A and unit E eravels); and
(4) the Hanford formation (unconfined aquifer and vadose zone sediments). ...e
hydrogeologic designations for the 200 East Area were determined by reviewing borehole
and well data summaries from Chamness et al. (1992a through 1992¢) and Teel et al. (1992)
and integrating these data with hydrostratigraphic data from Connelly et al. (1992a), ™ ‘ndsey
et al. (1992), and Hoffmann et al. (1992). Figure 3-45 summarizes hydrogeologic units
identified in the 200 East Area.
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hydraulic conductivity value for fractured zones within Saddle Mountains Basalt flow
interiors of 1 x 107 m/s (3 x 1072 ft/day).

3.5.2.1.2 Upper st Aquifer System. The following discussion ad¢ ises the
uppermost aquifer system that prim: y is comprised of the unconfined aquifer but also
includes localized semiconfined and confined areas. In contrast to the 200 West Area,
hydrostratigraphic relationships associated with the unconfined aquifer in the vicinity of the
200 East Area are relatively complex because of the depositional and erosional history of the
geologic units. The following discussions of 200 East Area hydrostratigraphy and hydraulic
properties are modified from Connelly et al. (1992a). As discussed by Connelly et al.
(1992a), the uncon™ d aquifer in the vicinity of the 200 East Area occurs primarily within
sediments of the Ringold Formation and Hanford formation. In areas north of the 200 East
Area where the Elephant Mountain flow has been eroded, the Rattlesnake Ridge interbed is
also included in the unconfined aquifer system. The base of the unconfined aquifer is the
Ringold lower mud unit where the latter unit is present in the southern and eastern portions
of the 200 East Area (Figure 3-31). North of the 200 East Area, the unconfined system
extends down to the top of the Elephant Mountain flow, or to the top of the Pomona flow
where the Elephant Mountain flow has been eroded. As discussed in Sections 3.4.4.1 and
3.5.1.1, the unconfined system extends to the Umatilla flow near Gable Gap due to erosion
of the overlying flows. In this area the unconfined aquifer is in hydraulic communication
with the confined aquifers of the Ellensburg Formation interbeds. The thickness of the
uppermost aquifer system varies considerably from near zero in the northern and northeastern
portions of the area where basalt bedrock extends above the water table to more than 80 m to
the south (Figure 3-46). A distinct unconfined system does not exist where the fine-grained
sediments of the Ringold lower mud unit forms a semiconfining to confining layer above the
uppermost aquifer near the 216-B-3 Pond.

Within the central part of the 200 East Area, the water table is located within the
Ringold unit A gravels. This area coincides with locations where the fine-grained sediments
of the Ringold lower mud sequence are not present to act as confining layer. In the southern
part of the 200 East Area. the water table intersects gravelly s¢ ments ad - -~
the ..anford formation. ...e water table is near the contact of the = jold Format
Hanford formation beneath the central and southern portions of the 200 East + a. South
and west of the 200 East Area the water table is resent in the Ringold unit E gravels. In
the northern part of the 200 East Area and in the area between the 200 East Area and Gable
Gap/Gable Mountain, the water table generally lies within gravelly and sandy sediments of
the Hanford formation, except in areas where basalt bedrock extends above the water table.

Figure 3-48 (Connelly et al. 1992a) represents the uppermost aquifer system. Connelly
et al. report that information obtained from drilling and well installation near 216-B-3 Pond
indicates that the unconfined aquifer is absent in this area. This condition can be described
by comparing December 1991 water table elevations in the 200 East Area, shown on
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test data. Connelly et al. (1992a) lists several shortcomings of the injection/withdrawal test
method as reasons for the lower values of the data. They include: (1) the limited areal extent
of the test; (2) potential sandpack influences; (3) limited stress applied to the aquifer;

(4) " iculty of obtaining a complete data set in quick response formations; and (5) the
relatively low values of transmissivity for which the tests are interpretable. The majority of
the constant discharge/recovery pumping tests were single well tests using partially
penetrating wells, and, therefore, little information on the storage properties of the uppermost
aquifer were obtained. Limitations of single well pumping tests (and pumping tests in
general) include pump influence, well losses, partial penetration, and borehole storage.
Connelly et al. (1992a) state that an attempt to incorporate slug test data into the hydraulic
conductivity contour map produced a map that did not conform to the general
hydrostratigraphic knowledge of the area. Therefore the data were excluded. Additional
criteria for the exclusion of the injection withdrawal test results (based on magnitude) were
not provided.

In general, the distribution of hydraulic conductivities on Figure 3-50 compares
reasonably well with area geology depicted on Figure 3-47. Two high conductivity zones of
about 0.03 m/s (10,000 ft/day) or greater are apparent on Figure 3-50. One of the zones
extends from the north-central portion of the 200 East Area to the southeast. The second
area is located between Gable Mountain and the prominent basalt subcrop area above the
water table north of the 200 East Area. ...ese higher conductivity areas are generally
associated with the relatively permeable deposits of the Ringold unit A gravels and the
Hanford formation. Conversely, lower conductivity values [about 30 m/day (100 ft/day) or
less] are present west and southwest of the 200 East Area in generally less-permeat
Ringold E gravels. Near the southwestern comer of the 200 _ust Area, however, the low
hydraulic conductivity values coincide with an area of Hanford gravels. Connelly et al.
(1992a) indicate that Hanford deposits are thin in the latter area, and that tested interval is
actually more representative of the less permeable Ringold unit E gravels.

3.5.2.1.3 Vadose Zone. In the vicinity of the 200 East Area, the vadose zone units
primarily include the Ringold avelt ©~ A oughthe t °~ 1soutl n portions of the
area and the Ringold lower mud unit to the east near 216-B-3 Pond. Because of the
discon-"~"1ous nature of the R__old F.____iti___ north of the central part of the 200 East Area,
the vadose zone is dominantly comprised of Hanford formation sediments between the 200
East Area and Gable Mountain/Gable Gap. Areas of basalt outcrop above the water table
north of the 200 East Area are also included in the vadose zone, as are sediments of the
Ringold lower mud sequence in the 216-B-3 Pond area where the latter unit forms a
semiconfining to confining layer above the uppermost |uifer.

The vadose zone beneath the 200 East Area ranges from about 104 m (317 ft) thick
along the southern part of the eastern PUREX Plant Aggregate Area boundary to 37 m (123
ft) thick in the vicinity of the 216-B-3C Pond, based on December 1991 groundwater
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Rockhold et al. (1988) compare direct measurement of unsaturated hydraulic
conductivities to those predicted from measured water retention data for three locations on
the Hanford Site. Rockhold et al. (1988) find that each method produces results different
from other methods and recommends that several methods should be-used to determine

unsaturated hydraulic conductivities. Only water retention data were reported in the sources
reviewed for this report.

Knowledge of hydraulic conductivity values for a soil and a gradient allows the
calculation of flow through that soil. Darcy’s law, although originally conceived for
saturated flow only, was extended by Richards to unsaturated flow, with the provisions that
the soil hydraulic conductivity becomes a function of the water content of the soil, K(), and
the driving force is predominantly differences in moisture level. The moisture flux, 4, in
cer " ieters per second in one direction is then described by a modified form of Darcy’s law
commonly referred to as Richards’ Equation (Hillel 1971) as follows:

q-= K(o)(_'?ﬁ)(_f’f) (Richard’ s Equation)
a0 ox

where
° K(0) is the water-content-d ndent unsaturated hydraulic conductivity in cm/s

o d/d0 is the slope of the soil-moisture retention curve ¢(6) at a particular
volumetric moisture content 6 (a soil-moisture retention curve plots volumetric
moisture content observed in the field or laboratory against suction values for a
particular soil as shown in Figure 3-42 [Gee and Heller 1985]

° 00/9x is the water content -adient in the x ~  ion.

More complicated forms of this equation are also available to account for the effects of
more than one-dimensional flow and the effects of other driving forces such as gravity.

In practice, applying Richards’ Equation is quite difficult because the various
parameters involved are difficult to measure and because soil properties vary depending on
whether the soil is wetting or drying (hysteresis). As a result, soil heterogeneities affect
unsaturated flow even more than saturated flow. Several investigators at the Hanford Site
have measured the vadose zone moisture flux and hydraulic conductivity directly using
lysimeters and permeameters, respectively (e.g., Rockhold et al. 1990; Routson and Johnson
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For the two Ringold lower mud samples tested, unsaturated hydraulic conductivities
ranged from less than about 10"'® cm/s at a 10% moisture content, to about 10" cm/s at
saturation moisture contents near 57% (Figure 3-53). Unsaturated conductivities for the two
Ringold unit A gravel samples had wider variability, ranging from less than 10718 to 10710
cm/s at moisture contents near 10%, to 107 to 10 cm/s at saturation moisture contents of
38% and 57%, respectively for each of the samples. These differences are likely due to
lithologic v.__itions such as changes in the percentages of fine sand and silt with depth.

Samples of the Hanford formation sandy sequence and gravel sequence generally had
higher saturated hydraulic conductivities than the Ringold Formation samples. Figure 3-54
and 3-55 are two sets of unsaturated conductivity curves for the Hanford sandy secguence. At
a 10% moisture content, unsaturated conductivities ranged from about 10-16 to 10 cm/s,
with many of the values falling in the 10"1? to 10 m/s range. At saturation, hydraulic
conductivities ranged from about 10 to 10 cm/s, with many of the values falling in the 10
to 10~ cm/s range. Lower range values of saturated hydraulic conductivity were measured
in sandy-clay soils collected in the Hanford formation. Measured moisture contents for the
Hanford formation sandy sequence samples at saturation had a wide range (24 to 52 %).

Marked variability in unsaturated hydraulic conductivities and saturation moisture
contents is also apparent for the Hanford formation gravelly sequence samples (Figure 3-56).
At a 10% moisture content, unsaturated conductivities ranged from about 10-12 to 10 cm/s,
with the sample from Well 3A-1 (Well 699-43-41H) (16.6 m depth) in the 216-3-B Pond area
never reaching a volumetric moisture content this low. At saturation, hydraulic
conductivities ranged from about 107 to 107 cm/s, and were generally lower than saturated
hydraulic conductivities for the sandy sequence. Measured moisture contents for the Hanford
formation gravelly sequence samples at saturation had a wide range (26 to 53 %).

3.5.2.1.4 Perched Water Zones. As discussed in Section 3.5.1.4, the primary
potential for perched water at the Hanford Site is associated with the calcareous paleosols of
the Plio-Pleistocene unit and the early "Palouse” soil. These units are only present in the
v___1ity of the 200 West Area and therefore do not form potential perching horizons near the
200 East Area. In the 200 .ust Area, potential silt lens paleosol perching horizons have
been identified in the Hanford formation sands and gravels (Hoffmann et al. 1992). These
layers are found locally and appear to be discontinuous. The Ringold lower mud sequence
also represents a potential perching layer. Perching potential is greatest near the 200 East
Powerhouse Ditch along the southern border of the Semi-Works Aggregate Area because of
the large quantity of water being discharged. Perched water zones in the Hanford formation
may also be possible near the 216-B-3 Pond System, and near former liquid waste disposal
sites where considerable amounts of liquid were discharged to the soils. Up to 2.1 m (7 ft)
of perched water have been found above the lower mud sequence in the vicinity of the 216-
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Artificial Recharge in the PUREX Plant Aggregate Area. The principal sources of
artificial recharge within the PUREX Plant Ag,__rate Area include the 216-A-30 Crib and
216-A-29 Ditch, which both ceased operating in 1991. Other sources that have contributed
significant volumes of wastewater discharge to the soil include the 216-A-5, -6, -8, -9, -10,
-24, -37-1, and -37-2 Cribs. The 216-A-37-2 Crib is the only currently active waste
management unit within the PUREX Plant Aggregate Area.

There are also seven septic tank and drain fields reported to be active within the
PUREX Plant Aggregate Area. These are the 2607-EA, -EC, -ED, -EG, -EJ, -EL, -E6
Septic Tanks and Drain Fields. The combined amount of wastewater discharged from these
facilities between 1946 and 1992 is estimated to be 640 million liters (170 million gallons).

Artificial Recharge in the B Plant Aggregate Area. The principal source of artificial
recharge within the B Plant Aggregate Area during the Hanford Site operational period has
been the 216-A-25 Pond, which operated between 1957 and 1987. Other sources that have
been active and have discharged significant volumes of wastewater to soils within the B Plant
Aggregate Area include the 216-B-3 Pond; 216-B-12, 216-B-62, and 216-B-55 Cribs; the
216-B-2-1, 216-B-2-2, 216-B-2-3, 216-B-3-1, and 216-B-3-2 Ditches; and 216-B-63 Trench.
Currently there are nine active waste management units: 216-B-55 and 216-B-62 Cribs; 216-
B-3, 2101-M, 216-B-3A, 216-B-3B, and 216-B-3C Ponds; 216-B-3-3 Ditch; and 216 63
Trench. The 216-B-3 Pond, which is the second largest source of artificial recharge, has
been in operation since 1945. It is a Resource Conservation and Recovery Act (RCRA)
facility and a closure/postclosure plan (DOE/RL 1989b) has been prepared pending Ecology
approval. The 216-B-3C Pond will become the main disposal pond for the 216-B-3 Pond
System in the future. The 2101-M is also a RCRA facility, and a closure/postclosure plan
has been submitted. Although it is still an active facility, the 216-B-55 Crib has not received
any effluent in the last three to four years.

There are also 18 septic tanks and drain fields/tile fields that are actively discharging
water to the soil. These are the 2607-EB, -EH, -EK, -EM, -EN, -EO, -EP, -EQ, -ER, -GF,
-El, -~ -~ , B, -ES8, -E9, and -E11 Drain/7 " : Fields. The combi |discl -ge
volumes are estimated at 97,650 L/day (25,800 _ /day), according to the Waste Information
Data System (WIDS) database (WHC 1991a). The combined amount of wastewater
discharged from these facilities between 1951 and 1991 is estimated to be 1.35 billion L (190
million gal) based on WIDS data presented on Table 2-1.

Artificial Recharge in the Semi-Works Aggregate Area. The principal source of
artificial recharge within the Semi-Works Aggregate Area is the 216-C-9 Pond, which
operated between 1953 and 1985 and contributed 97% of the total volume of the wastewater
discharged into the soil. The only active waste management unit within the Semi-W. <s
Aggregate Area is ' » 216-C-7 Crib. There are also two septic tanks and drain fields
reported to be active: the 2607-E-5 and 2607-E-7A Septic Tanks and Drain Fields. The
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to two hydrostratigraphic factors: (1) the Ringold Formation, which exhibits lower hydraulic
conductivit  than the Hanford formation, thins to the east, so the flow moves into the more
permeable Hanford formation; and (2) the basalt dips in a southeasterly direction, which
increases the saturated thickness of the unconfined aquifer.

Waste disposal activities at the Hanford Site have greatly affected groundwater flow in
the unconfined aquifer. Within the 200 East Area, discharges to the various waste
management units have created a groundwater mound in the vicinity of now closed 216-A-25
Pond and the active 216-B-3 Pond System. Conditions of the unconfined aquifer have varied
with the amount of wastewater discharged from the various waste management units. These
changes are shown on Figures 3-57 through 3-62, which depict groundwater contour
elevations and flow directions for the years 1944, 1955, 1965, 1970, 1987, and 1991. ...e
following discussion focuses on the historical effects that waste disposal practices have had
on the dynamics of the unconfined aquifer.

Groundwater Flow from 1944 to 1955. In 1944, groundwater flow in the unconfined
aquifer is thought to have occurred essentially from west to east across the site.
Groundwater levels increased dramatically between 1944 and 1955 (Figures 3-57 and 3-58).
Artificial recharge from wastewater discharges created a mound under the active 216-B-3
Pond. The elevation of groundwater in the vi ~ "y of the mound increased by approximately
6 m (20 ft) during this time. Groundwater elevations within the upper Cold Creek valley
rose 15 m (50 ft) in response to artificial recharge from agricultural irrigation. By 1955
~‘oundwater mounding under the 216-B-3 Pond had altered the general west to east
groundwater flow direction to more of a radial configuration east of the 200 East Area
(Figure 3-58). Flow gradients increased to the east of the mound, and west of the mound the
flow direction temporarily reversed to the west and redirected flows to the north and south.
Groundwater flowing to the west due to this gradient reversal appears to have headed in part
toward Gable Gap. The 1955 groundwater contour map also shows the mound was located
directly under 216-B-3 Pond and elongated to the northwest due to the discharge of the 216-
A-25 Pond. Groundwater flow from the 200 East Area in 1955 was directed to the southeast
and east.

Groundwater Flow from 1955 to 1965. A comparison of the 1955 and 1965
groundwater contour maps (Figures 3-58 and 3-59) shows that the center of the mound
remained stationary over this period while groundwater rose 3 m (10 ft) in elevation under
the ponds. This rise may have been due to increased wastewater discharges from facilities in
the PUREX Plant and B Plant Aggregate Areas from 1955 to 1965. The hydraulic gradient
east of the mound increased slightly while flow west of the mound decreased in response to
elevated groundwater levels from irrigation in the © jer Cold Creek v 'y and waste
disposal in the 200 West Area. Groundwater flow in 1965 from the 200 East Area was
directed to the southeast and east, with the exception of a small component of flow from 216-
A-25 Pond that was directed to the northwest and Gable Gap.
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general, all water levels around the 216-B-3 Pond System had risen from 1983 until 1989 due
to the increased use of the ponds caused by the shutdown of the 216-A-25 Pond. As with B
Plant, the farther the distance of the well from the mound center, the lower the water level.
Since 1989, water levels in wells near the 216-B-3 Pond have decreased 0.3 to 1 m (1 to 3
ft) due to reduced effluent discharge rates.

Six wells were used to prepare hydrographs for the northern B Plant Aggregate Area
(Figure 3-66). Water levels had risen in 1955 and continued to increase until 1990, except in
Well 699-49-55A. This well is the farthest away from the ponds and close to B Plant. The
well’s trends seem to be the same as those in the B Plant hydrographs. The continued
increase in water levels after the retirement of Gable Pond is probably due to the 216-B-3
Pond mound backing up the water under this area. The water levels are returning to
equilibrium at approximately the same rates in both of these areas.

Groundwater Flow Velocities. Groundwater flow in the unconfined aquifer within the
200 East Area occurs within the Hanford sandy and lower gravel units in the central and
northern parts of the 200 East Area, as well as in the locally semiconfined area within the
Ringold unit A beneath the 216-B-3 Pond System, and occurs within the Ringold fluvial
gravel unit ~ at the south and southwest corner of the 200 East Area. The direction of the
groundwater flow within the 200 East Area historically has been difficult to determine
because of the lack of a pronounced horizontal hydraulic gradient, except in areas
surrounding the 216-B-3 Pond. Before activity at the Hanford Site (1944), the average
horizontal hydraulic gradient across the 200 Areas is estimated to be 0.001 [approximated
from the 1944 contour map presented in Kipp and Mudd (1974)]. Using this along with
hydraulic conductivity (k) of 6 x 10 m/s (1,600 ft/day; Table 3-1) and a porosity (n) of 0.3,
the calculated average natural flow velocity (K and n obtained from Table 3-1) is 0.6 m/day
(1.9 ft/day) to the east.

Artificial recharge from the waste management units within the 200 East Area,
especially the 216-A-25 and 216-B-3 Ponds, has created groundwater mounds beneath the
liquid waste d _ al v __ts, and __gnific.___y ised the overall groundwater elevation
within and to the east of the 200 East Area. The hydraulic gradients have also been
increased markedly due to mounding underneath 216-B-3 Pond, up to a maximum of 0.005
directed both to the east and west. However, the hydraulic gradients are significantly
reduced away from the mound, and a broad area of very low gradients extends across the
western portion of the 200 East Groundwater Aggregate Area in a northwest-southeast trend.
The central part of the ~J0 ~ ist Area has a gradient of roughly 0.0003, oriented both
towards the northwest and southeast.

Hydraulic conductivity values from 30 existing wells within the 200 East Groundwater

Aggregate Area range from 6 x 107 to 9 x 102 m/s (17 to 2.5 x 10* ft/day) (Connelly et al.
1992a). A region of high hydraulic conductivity is oriented along a northwest-southeast
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cribs to the river by assuming that most of the tritium was discharged to the ground after
1963.

Vertical Hydraulic Gradients. Groundwater monitoring wells that are screened within
the upper portion of the unconfined aquifer exhibit a greater head than the few wells that are
screened in the lower portion of the unconfined aquifer. This difference in groundwater
levels indicates a downward vertical gradient. Downward vertical hydraulic gradients within
the 200 East Area ranged from indistinguishable (zero) to 0.7 at groundwater mound
underneath the 216-B-3 Pond System. Wells 6-43-42J and 6-42-42B are located near 216-B-
3 Pond, and are screened in the upper and lower portions of the unconfined aquifer,
respectively, within the Ringold unit A (Connelly et al. 1992a). Plots of hydrographs from
these wells are shown on Figure 3-67. These wells have an approximate head difference of
0.6 m (2 ft) over a vertical distance of 9 m (30 ft), and thus the approximate value of the
vertical gradient is calculated to be 0.07. As the amount of discharge from the 216-B-3 Pond
and other waste management units decreases, the vertical gradients between these wells are
also expected to decrease. In addition, these wells may represent conditions that are
uncommon to most of the site as the presence of the Ringold lower mud sequence appears to
create semiconfined to confined conditions in this area, and significant mounding of the water
table is present at this location.

Wells 6-53-55B and 6-53-55C monitor the upper-middle and lower-middle of the
unconfined aquifer within the erosional window at the northwestern part of the 200 East
Area, and Well 6-53-55A previously monitored the top to the lower-middle of the unconfined
aquifer before December 1990. These w ™  are all screened into the Hanford formation.
Well 6-53-55A is presently screened about 9 m (30 ft) in the top of the aquifer. The vertical
hydraulic gradient between Wells 6-53-55B and 6-53-55C is calculated to be 0.01, according
to 1991 hydrologic data.

Other nested wells, 299-E25-29P and -29Q, 299-E-25-30P and -30Q, 299-E25-32P and
-32Q, and 299-E25-34 and 299-E25-28, are located near the Grout Treatment Facility and
21 9 Ditch. +__ | rai 1 a al. (..J)2) icate
that these wells all have indistinguishable vertical head differences.

The lower mud sequence of the Ringold Formation occurs only in the southernmost
areas of the 200 East Area (Figure 3-30). This unit has a low hydraulic conductivity
[1.9 x 10119 m/s (5.3 x 1079 ft/day)], and where this unit is present it acts as an aquitard
separating the basal Ringold gravel (unit A) from the upper unconfined aquifer. However,
its limited occurrence within the 200 East Area apparently does not affect the vertical
hydraulic gradient at the lower unconfined aquifer significantly.

Generally, the vertical hydraulic gradient between the uppermost aquifer and the
Rattlesnake Ridge aquifer is insignificant in most areas within the 200 East Area, except two
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The mounding underlying 216-B-3 Pond System results on radial flow from that area
and divides the east directed regional flow into two components of flow; one to the sou ‘ast
and one to the northwest. The elevated water levels created by the mounding also result in a
bro: * flattening of hydraulic gradients along a northwest-southeast trend that extends through
the center at 200 East Area. Because of the mounding, horizontal flowpaths through the 200
East Area originate both to the west from eastward directed regional flow and to the east
from reverse gradients created by mounding, with flow patterns converging at about the
center of the area and dividing into components directed to the east-southeast and to the
northwest. Flow to the east-southeast travels to the Columbia River where it discharges to
the river from east of Gable Mountain to just north of 300 Area. Flow to the northwest
passes through Gable Gap and reaches the Columbia River on the 100 Area.

The mound underlying 216-B-3 Pond is slowly receding at a rate of 0.2 m/yr (0.6
ft/yr), as shown by hydrographs (Figure 3-65), following the peaks discharge of wastewater
to the area in the mid-1980’s. If wells closer to the center of the mounding are also
considered, then the dissipation rate has been approximately 0.4 m/yr (1 ft/yr) which reflects
greater reduction at the mound’s apex. The location of the mound also appears to be
undergoing a slight shift to the northwest, perhaps due to a shifting of discharge to lobes A
and C in 216-B-3 Pond. Discharge to the 216-B-3 Pond System and other current waste
management units are scheduled to be shifted to the Project W-049H State-Approved Liquid
Disposal Structure (SALDS) facility just to the east of the pond (along with a SALDS north
of 200 West Area), as described in Section 2.7.4. The W-049H SALDS likely will maintain
mounding at the water table to the west of 200 East Area, although the location shift may
cause a slight reduction in flow directed toward Gable Gap.

Eventually, all artificial discharge in the 200 East Groundwater Aggregate Area is
expected to cease, and mounding will dissipate completely over a 20- to 30- year period.
Overall, water levels likely will remain elevated, largely due to recharge resulting from
irrigation in upper Cold Creek valley to the east, but general trends will generally revert to
natural conditions. Flows to the north and to Gable Gap from the 200 East Area will be
eliminated, and most groundwater flow in the unconfined aquif will oo r to the east or
southeast with a hydraulic gradient in the range of 0.002.

3.5.2.3.2 Basalt Aquifers. The main occurrence of groundwater in the basalt
sequence beneath the 200 East Area is in the interbeds of the Ellensburg Formation. These
interbed units generally offer the least resistance and greatest permeability for flow. The
principal basalt aquifers within the 200 East Area include the three interbeds of the
Ellensburg Formation within the Saddle Mount-"~s Basalt Formation (Rattlesnake Ridge,
Selah, Cold Creek) and the Mabton interbed that separates the Saddle Mountains and
Wanapum Basalt Formations. Hydraulic properties of these interbeds are presented in
Section 3.5.2.1.4.

3-61



DOE/RL-92-19, Rev. 0

The uppermost aquifer within the basalt is the Rattlesnake Ridge interbed. ..l

attlesnake Ridge interbed is confined between the upper Elephant Mountain Member above
and the Pomona Member below. The interbed is 15 to 25 m (50 to 82 ft) thick beneath the
200 East Area and generally thickens towards the west (Graham et al. 1981; 1984). Graham
et al. (1984) identified two extensive areas of complete erosion: the -ea around West Lake
and the area north of Gable Mountain. The authors infer an erosional window within the
200 East Area (see also Section 3.5.2.3.3). Intercommunication (recharge/discharge)
between the overlying unconfined aquifer and the Rattlesnake Ridge terbed is ossible
through these erosional windows. Figure 3-68 shows the most complete groundwater levels
for the Rattlesnake Ridge interbed. Also superimposed on this m: : the water tat
elevations for the uppermost unconfined aquifer. In general there greater head within
the unconfined aquifer at the western part of the 200 East Area, v the potentiometric
head of the Rattlesnake Ridge confined aquifer becomes greater com red to the overlying
unconfined aquifer towards the northwest of the 200 East Area.

Recharge from the overlying unconfined aquifers to the Rattles :e Ridge aquifer
occurs when the vertical hydraulic gradient is downward, and where : two aquifers are
interconnected. Currently, a downward hydraulic gradient occurs around the 216-B-3 Pond
area. It also apparently occurred near the Gable Mountain Pond in the late 1960’s and early
1970’s, when the pond was active and the unconfined groundwater level was higher. ...e
possible existence of an erosional window around the vicinity of the Gable Mountain Pond
was hypothesized by Graham et al. (1984), but no hard evidence supports this condition.
Connelly et al. (1992a) suggest as an alternative that a well-developed fracture system the
Elephant Mountain Basalt could similarly provide intercommunicatic uch
intercommunication, if present, could provide for potential recharge s Rattlesnake Ridge
interbed from the unconfined aquifer, and the potential for contamin of the confined
aquifer.

In other parts of the 200 East Area, upward vertical hydraulic -adient conditions exist
and the Rattlesnake Ridge interbed discharges into the overlying unconfined aquifer where
erosional windows are present. The major area of discharge is West Lake, northwest of the
200 East Area.

Within the 200 East Area, confined groundwater flow of the Rattlesnake Ridge interbed
is generally in from the east and north and out toward the west and rthwest where it
discharges to the overlying unconfined aquifer in the West Lake area. Another flow
component originates from the 200 West Area eastw 1 through the southernmost part of the
200 East Area towards the Columbia River. This flow pattern is similar to the flow of the
unconfined aquifer, which suggests that flow within the Rattlesnake Ridge aquifer is
influenced by seepage from the overlying unconfined aquifer, especially in the area of the
216-B-3 Pond.
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Considerably less data are available for the deeper Selah, Cold Creek, and Mabton
interbeds. Generally flow through these interbeds is predominantly west to east (Gephart et
al. 1979). A slight upward gradient has been reported in some areas between these interbeds
(Ledgerwood and Deju 1976).

3.5.2.3.3 Unconfined/Basalt Aquifer Intercommunication. The groundwater
potentiometric map averaged across the Rattlesnake Ridge, Selah, and Cold Creek aquifers is
presented in Figure 3-69 (DOE/RL 1988). A comparison of the potentiometric surfaces of
the Rattlesnake Ridge interbeds and the unconfined aquifer is presented in Figure 3-68.
Figure 3-26 shows the possible erosional windows within the Elephant Mountain Basalt
Member (upper-most basalt unit within the 200 East Area), where the tilted capping basalt
flows were removed by severe erosional processes (e.g., glacial floods), and the Rattlesnake
Ridge interbed becomes directly overlain by the glaciofluvial se*” 1ents. Therefore,
intercommunication may occur between the overlying unconfined aquifer and the Rattles: "¢
Ridge confined aquifer.

In the Elephant Mountain Basalt north of the 200 East Aggregate Area, Graham et
(1984) identified two areas of complete erosion: the area around Gable Gap, and the area
just north of the 200 East Area. These authors infer an erosional window within the
northeast portion of the 200 East Aggregate Area from barometric efficiency analysis. Kasza
et al. (1991) also identified an area around the 216-B-3 Pond of downward hydraulic gradient
between the overlying unconfined aquifer (Ringold Formation) and the underlying
Rattlesnake Ridge interbeds (Figure 3-70). If secondary fractures or unidentified erosional
windows exist in the area of downward hydraulic gradient, flow from the uppermost aquifer
system to the confined aquifer may occur.

In the area west of Gable Mountain, the potential exists for upward flow from the
Rattlesnake Ridge aquifer to the uppermost aquifer due to apparent intercommunication
between the aquifers (Figure 3-70), (Kasza et al. 1991). Di ° 3es from basalt interbeds
are likely to take place at the horn of Yakima River (Ledgerwood and Deju 1976).

Water table elevations have risen mse to ficial recharge from both
wastewater discharges in the 200 East Area and from agricultural irrigation in areas to the
west. The elimination of wastewater discharges from waste management units on the
Hanford Site will eventually dissipate the mounds that have existed under the 216-B-3 Pond
System in the 200 East Area and reduce the downward vertical gradient between the upper
unconfined aquifer and the underlying confined basalt aquifers. However, continued sanitary
wastewater discharge within the 200 Areas and agricultural activities to the west v ™" prevent
the groundwater level from dropping down to the pre-1944 level.
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Range fires also have dramatic effects on the overall ecosystem, the most obvious being
the complete removal of sagebrush from the community, 1d the rapid increase in cheatgrass
coverage. Unlike the native grasses, the other important shrubs, and many of the perennial
hi aceous species, sa; >rush is unable to resprout from rootstocks after being burned.
Therefore, there is no dominant shrub component in burned areas until sagebrush is able to
become re-established from seed. Burning also opens the community to the invasion by
cheatgrass which is capable of quickly utilizing the nutrients that are released through
burning. The extensive cover of cheatgrass may then prevent the re-establishment of many
of the native species, including sagebrush. The species richness in formerly burmed areas is
usually much lower than in native stands, often consisting of only cheatgrass, Sandberg’s
bluegrass, Russian thistle, and Jim Hill mustard, with very few other species.

The vegetation in and around the ponds and ditches on the 200 Areas Plateau is
significantly different from that of the surrounding dryland areas. Several tree species are
present, especially cottonwood (Populus trichocarpa) and willows (Salix spp.). A number of
wetland species are also present including several sedges (Carex spp.), bulrushes (Scirpus
spp.), cattails (Typha latifolia and T. angustifolia), d pond-weeds (Potamogeton spp.).

3.6.1.2 Plant Species of Concern. The Washington State Department of Natural
Resources, Natural Heritage Program classifies rare plants in the state of Washington in three
different categories, depending on the overall distribution of the taxon and the state of its
natural habitat. ..iese categories are:’ Endangered, which is a "vascular plant taxon in
danger of becoming extinct or extirpated in Washington within the near future if factors
contributing to its decline continue. Populations of these taxa are at critically low levels or
their habitats have been degraded or depleted to a significant d~~—ee"; Threatened, which is a
"vascular plant taxon likely to become endangered within the near future in Washington if
factors contributing to its population decline or habitat degradation or loss continue"; and
Sensitive, which is a taxon that is "vulnerable or declining, and could become endangered or
threatened in the state without active management or removal of threats” (definitions taken
from Natural Heritage Program [1990]). Of concemn to the Hanford Site, there are two
Enda: ‘red taxa, two Th tened taxa, and at | st eleven Sensiti a; t lis in
Table 3-3. All four of the Threatened and Endang< _ 1 taxa are presently candidates for the
Federal ~ iangered Species List.

Of the two Endangered taxa, persistantsepal yellowcress is well documented along the
banks of the Columbia River throughout the 100 Areas, and is unlikely to occur in the 200
Areas. The northern wormwood (Artemisia campestris spp. borealis) is known in the state
of Washington by only two populations, one across from The Dalles, Oregon, and the other
near Beverly, Washington, just north of the Hanford Site. This taxon has not been found on
the Hanford Site, but would probably occur only on rocky areas immediately adjacent to the
Columbia River it were present. Neither of the Threatened taxa listed in Table 3-31 /e
been observed on the Hanford Site. The Columbia milk vetch (4stragalus columbianus) is
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observed at the Arid Lands Ecology Reserve. Other mammal species common to the 200
Areas include badgers (Taxidea taxus), coyotes (Canis latrans), blacktail jackrabbits (Lepus
californicus), Townsend ground squirrels (Spermophilus townsendii), Great Basin pocket
mice (Perognathus parvus), pocket gophers (Thomomys talpoides), and deer mice
(Peromyscus maniculatus). Badgers are known for their digging capability and have been
implicated several times for encroaching into inactive burial grounds throughout the 200
Areas. The majority of the badger excavations in the 200 Areas are a result of badgers
searc’ * g for prey (mice and ground squirrels). Coyotes are the principal predators,
consuming such prey as rodents, insects, rabbits, birds, snakes and lizards. The Great Basin
pocket mouse is the most abundant small mammal, which thrives in sandy soils and lives
entirely on seeds from native and revegetated plant species. Townsend ground squirrels are
not abundant in the 200 Areas but they have been seen at several different sites.

Other small mammals that occur in low numbers include the western harvest mouse
(Reithrodontomys megalotis) and the grasshopper mouse (Onychomys leucogaster). Mammals
associated more closely with buildings and facilities include Nuttall’s cottontails (Sylvilagus
nuttallii), house mice (Mus musculus), Norway rats (Rattus norvegicus), and some bat
species. Bats probably play a minor role in the 200 Areas’ ecosystem but no documentation
is available on bat populations at the Hanford Site. Mammals such as skunks (Mephitis
mephitis), raccoons (Procyon lotor), weasels (Mustela spp.), porcupines (Erethizon
dorsatum), and bobcats (Lynx rufus) have only been observed on very few occasions.

3.6.1.3.2 Birds. Over 235 species of birds have been documented to occur at the

Hanford Site (Landeen et al. 1991). At least 100 of these species have been observed in the
200 Areas. The most common passerine birds include starlings (Sturnus vuigaris), hon
larks (Ermophila alpestris), meadowlarks (Sturnella neglecta), western kingbirds (Tyranus
verticalis), rock doves (Columba livia), barn swallows (Hirundo rustica), cliff swallows
(Hirundo pyrrhonota), black-billed magpies (Pica pica), and ravens (Corvus corax). Common
raptors include the northern harrier (Circus cyaneus), American kestrel (Falco sparvarius),

dred- ™ °° ° "Tueo ~—aicensis). Swainson’s hawks (Buteo swainsoni) sometimes
nest in t .at s___2of the 2 y bunker sites that were used in the 1940’s.
Golden eagles (Aquila chrysaetos) are observed infrequently. Burrowing owls (Athene
cunicularia) nest at several locations throughout the 200 Areas. The most common upland
game birds found in the 200 Areas are California quail (Callipepla californica) and Chukar
partridge (Alectoris chukar); however, ring-necked pheasants (Phasianus colchicus) and gray
partridge (Perdix perdix) may be found in limited numbers. The only native game bird
common to the 200 Areas Plateau is the mourning dove (Zenaida macroura), which migrates
south each fall. Other species of note which nest in undisturbed sagebrush habitats in the
200 Areas include sage sparrows (Amphispiza belli) and loggerhead shrikes (Lanius
ludovicianus). Long-billed curlews (Numenius americanus) also use the sagebrush areas and
revegetated burial grounds for nesting and foraging.
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3.6.2 Land Use

Operations in the 200 East Area have been related to nuclear fuels processing,
separation, and recovery. Activities at the B Plant and PUREX Plant included processing of
irradiated fuel rods for uranium and plutonium separation. In the Semi-Works Aggregate
Area, pilot processes for plutonium and uranium extraction, strontium and other fission
product recovery, and critical mass experiments were conducted. In the 200 North
Aggregate Area fuel rods were stored temporarily before processing. Aggregate area
facilities and process activities are described in detail in Sections 2.2 and 2.3. Waste
management units that remain active are noted in Table 2-1. A summary of the land use
within each of these fa "*"ies is presented below.

The B Plant Aggregate Area is the location of the main B Plant facility (221-B
Building), and related structures including the 222-B Laboratory, 224-B Concentrator, and
2101-M offices. Past activities at B Plant were primarily associated with plutonium
extraction from spent fuel uranium fuel rods, and strontium and cesium recovery. Other
buildings within the unit served mainly as powerplants and office and storage space. The
B Plant is currently inactive.

The PUREX Plant Aggregate Area is the location of the PUREX Plant (202-A
Building) and related structures including the 242-A Evaporator, 293-A Building, Grout
Treatment Facility, and the 204-AR waste unloading station. Past activities include
plutonium and uranium extraction from uranium fuel rods. Current activities at the PUREX
Plant include waste treatment and storage at the Grout Treatment Facility, waste unloading at
204-AR facility, and liquid waste evaporation. The PUREX Plant is currently in standby
mode.

The Semi-Works Aggregate Area is the site of the former Semi-Works complex (201-C
Building) and related structures including the 291-C and 271-C Buildings, and the Critical
Mass Laboratory. Past activities include plutonium separation technology development; pilot

traction of rontium, « ium, and | ni ] s waste; and criticality
experiments. Semi-Works is cL_.___. ly decommissioned and the Critical Mass Laboratory has
been converted to office space. Other structures have been demolished or currently serve as
storage space.

3.6.3 Water Use

There is no consumptive use of groundwater within the 200 East Area. Water for
drinking, emergency use, and facilities process is drawn from the Columbia River, treated,
and imported to the 200 East Area. The nearest wells used to supply drinking water are
located at the Yakima Barricade (Well 699-49-100-C) about 13 km (8 mi) west of the 200
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3.7.3 Historical Resources

The only historic site near 200 East Area is the old White Bluffs road which is to the
northwest. This site is not considered to be eligible for the National Register.

3.7.4 Community Involvement

A Community Relations Plan (Ecology et al. 1989) has been developed for the Hanford
Site Environmental Restoration Program which includes any potentially affected community
with respect to the 200 East Groundwater AAMSR. The Community Relations Plan includes
a discussion on analysis of key community concerns and perc.___ons regarding the project,
along with a list of all interested parties.
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Grain Size Scale, Indicates
Dominant Grain Size in an Interval

\ Cobble—boulder Gravel
Pebble Gravel

Sand

Clay/Siit

Additinngl Lithologic Symbols
nmicluues Subordinate Lithologies
— — Clay rich

~.  Silt rich

Sandy
Pebbly to cobbly
« % 2.° Bouldery

-~ Colcium carbonote present

4445 Baosalt
Other Symbols

2 2 Formational contact, ? where inferred
—2 Unit or sequence contact, ? where inferred
_____ N/ __ _ _ _  Water Table Elevation (Pecember 1991)

Unit Abbreviations

Eo — Eolian (Holocene) deposits
Hug — Upper Gravel Unit, Hanford formation
Hun — Undifferentioted Hanford formation

Hs — Sandy sequence, Hanford formation

Hlg — Lower Fine Gravel Unit, Hanford formation
Y- e /Rin¢  d contact

n

PP — Plio—Pleistocene unit

UP - Upper unit, Ringold Fo 1tion

E — Gravel unit E, Ringold Formation

C — Gravel unit C, Ringold Formation

LM - Lower mud sequence, Ringold Formation

A — Gravel unit A, Ringold Formation

EM - Elephant Mountain Member, Saddle Mountains Basalt
RR! = Rattlesnake Ridge Interbed, Ellensburg Formation
P - Pomona Member, Saddle Mountains Basalt
NOTE:

1. Refer to Figure 3—16 for cross section locotions and designation.
Cross sections presented on Figures 3-18 through 3-25.
2. Figures based on Lindsey et al. 1992.

Figure 3-17. Legend for Cross Sections.
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Figure 3-56. Hanford Formation Gravel Sequence Unsaturated Hydraulic Conductivity

Curves for Drying Conditions (Connelly et al. 1992a).
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Figure 3-66. Well Hydrograph of the B Plant Aggregate Area (North of the 200 East Area).
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Figure 3-68. Potentiometric Surface Contour Map for the Unconfined and Rattlesnake

Ridge Aquifers (Adapted from Kasza et al. 1991 and Jackson 1992).
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Potentiometric surface of the Rattlesnake Ridge
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Tne Ratilesncke Ridge aguifer, which is confined by the Eiephent Mountoin Member, is menitored cucrierly in the
ecsien portion of 200 East Area. Tne June 1991 weler level macsurements in 12 weils compleied in the ) ‘
Retilesncke Ridge interbed were used to contour the potentiometric surface of the cquifer. Arec! exienl of cownwcrd
hydraulic grecient from the unconfined oquifer to this confined ccuiier is inferred from the wc:er—tcb!e mcp end _tne
contours of the potentiomelric surface of the Ralllesnake Ridge. Tnis crea represenis the zone in which cownwerd
flow might occur if o pathway is available due 1 complete erosion of the Elephent Mountcin Member or )
suiiiciently high hydraulic concuctivity in the basalt. A profile view throuct the B Pond system shows’ the 'r_e!chcnsb;p
between the unconfined water table and the potenticmetric surfcce of the Rctilesncke Ridge cenfined ccuiier.

Tne poteniicmetric surfoce of the Rattlesncke Ridge confined acuiier mcp hes been prepcred by the
Geosciences Croup, Environmenta! Division, Vestinghcuse Heaford Compeny.
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Figure 3-70. Potentiometric Su ice of t|
Rattlesnake Ridge Confined Aquifer and
the Groundwater Level at the Unconfined Aquifer,
Showing Area of Downward Hydraulic Grad
June (Kasza et al. 1991 and Jackson 1¢
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Table 3-4. Federal and State Classifications of Animals

That Could Occur on the 200 Areas Plateau.

Name Status Federal State
Peregrine Falcon (Falco peregrinus) FE SE
Sandhill Crane (Grus canadensis) SE
Bald Eagle (Haliaeetus leucocephalus) FT ST
Ferruginous Hawk (Buteo regalis) FC2 ST
Swainson’s Hawk (Buteo swainsoni) FC2 SC
Golden Eagle (Aquila chrysaetos) SC
Burrowing Owl (Athene cuniculuria) SC
Loggerhead Shrike (Lanius SC
ludovicianus)

Sage Sparrow (Amphispiza belli) SC
Great Blue Heron (Casmerodius SM
albus)

Merlin (Falco columbarius) SM
Prairie Falcon (Falco mexicanus) SM
Long-billed Curlew (Numenius SM
americanus)

Striped Whipsnake (Masticophis SC
taeniatus)

FE - Federal Endangered
FT - Federal Threatened
] - Fed Candida
SE - State E ~  jered
ST - State T sned
SC - State Candidate

SM - State Monitor
Source: WHC (1992)
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