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Discussions of surface hydrology and geology are provided on a regional, Hanford
Site, and aggregate area basis in Section 3.0. The interpretation is based on a limited
number of wells and this limitation does not support a detailed delineation of waste
management unit specific features. The section also describes the flora and fauna, land use,
water use, and human resources of the 200 East Area and vicinity. Groundwater of the 200
East Area is described in detail in a separate 200 East Groundwater AAMSR.

A preliminary site conceptual model is presented in Section 4.0. Section 4.1 presents
the chemical and radiological data that are available for the different media types (including
surface soil, vadose zone soil, air, surface water, and biota) and site-specific data for each
waste management unit and unplanned release.

A preliminary assessment of potential impacts to human health and the environment is
presented in Section 4.2. This assessment includes a discussion of release mechanisms,
potential transport pathways, and a preliminary conceptual model of human and ecological
exposure based on these pathways. Physical, radiological, and toxicological characteristics
of the known and suspected contaminants at the aggregate area are also discussed.

Health and environmental concerns are presented in Section 5.0. The preliminary
qualitative evaluation of potential human health concerns is intended to provide input to the
waste management unit recommendation process. The evaluation includes (1) an
identification of contaminants of potential concern for each exposure pathway that is likely to
occur within the PUREX Plant Aggregate Area, (2) identification of exposure pathways
applicable to individual waste management units, and (3) estimates of relative hazard based
on four available indicators of risk; the CERCLA Hazard Ranking System (HRS) and
modified HRS (mHRS), surface radiation survey data, and Westinghouse Environmental
Protection Group site scoring.

Potential ARARs to be used in developing and assessing various remedial action
alternatives at the PUREX Plant Aggregate Area are discussed in Section 6.0. Specific
potential requirements pertaining to hazardous and radiological waste management,
remediation of contaminated soils, surface water protection, and air quality are discussed.

Preliminary remedial action technologies are presented in Section 7.0. The process
includes identification of remedial action objectives (RAOs), determination of general
response actions, and identification of specific process options associated with each option
type. The process options are screened based on their effectiveness, implementability and
cost. The screened process options are combined into alternatives and the alternatives are
described.

Data quality is addressed in Section 8.0. Identification of chemical and radiological
constituents associated with the units and their concentrations, with a view to determine the
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1.0 INTRODUCTION

The U.S. Department of Energy (DOE) Hanford Site in Washington State is organized
into numeric: y 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, C¢ 1pensation and Liability Act (CERCLA) of
1980. 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 the
PUREX Plant 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
. o 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 OVERVIEW

The 200 Areas, located near the center of the Hanfo1 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,

xcation, 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

WHC(PUREX-4)/9-23-92/03372A
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1. 2 Hanford Site Past-Practice‘ Strategy

The Hanford Site Past-Practice Strategy was developed between Ecology, EPA, and
DOE to streamline the existing RI/FS and RFI/CMS processes. A primary objective of this
strategy is to develop a process to meet the statutory requirements and integrate CERCLA
RI/FS and RCRA past-practice RFI/CMS guidance into a singular process for the Hanford
Site that ensures protection of human health and welfare and the environment. The strategy
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
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use of existing data, integrating past-practice with RCRA TSD closure investigations,
focusing the RI/FS process, conducting interim remedial actions, and reaching early
decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area
scale. The 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 RFI/CMS processes. An important
element of this strategy is the application of the observational approach, in which
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 determined or suspected,
and a rapid response is necessary to mitigate the problem

° 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

WHC(PUREX4)/9-23-92/03372A
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° S Plant
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200 North.

The groundwater beneath the 200 Areas is investigated under two groundwater AAMS
on an area-wide scale (i.e., 200 West and 20 East Areas). Groundwater aggregate areas
were delineated to encompass the geography necessary to define and understand the local
hydrologic regime, and the distribution, migration, and interaction of contaminants emanating
from source terms. The groundwater aggregate areas are considered an appropriate scale for
developing conceptual and numerical groundwater models.

The U.S. Department of Energy, Richland Field Office (DOE/™"* functions as the
"lead agency" for the 200 AAMS program. Depending on the specific AAMS, EPA and/or
Ecc gy function as the "Lead Regulatory Agency" (Table 1-1). Through periodic (monthly)
meetings information is transferred and regulators are informed of the progress of the AAMS
such that decisions established under the Hanford Site Past-Practice Strategy (e.g., is an
ERA justified?) (Figure 1-2) can be quickly and collectively made between the three parties.
These meetings will continually refine the scc € of AAMS as new information is evaluated,
decisions are made and actions taken. Completion milestones for AAMS are defined in
Ecology et al. (1991) and duplicated in Table 1-1. All AAMSR are submitted as Secondary
Documents which are defined in the Tri-Party Agreement as informational documents.

1.2.2 Process Overview

Each AAMS consists of three steps: (1) the analysis of existing data and formulation
of a preliminary conceptual model, (2) identification of data needs and evaluation of remedial
technologies, and (3) conduct of limited field characterization activities. Steps 1 and 2 are

components of an AAMSR. Step 3 is a para :l effort for which separate reports will be
produced.

WHC(PUREX4)/9-23-92/03372A
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o PUREX Geologic and Geophysics Jata Package

¢ B Plant Geologic and Geophysics Data Package

o 200 North Geologic and Geophysics Data Package

o Semiworks Geologic and Geophysics Data Package

° Hydrologic Model for the 200 West Groundwater Aggregate Area
. Hydrologic Model for the 200 East Groundwater Aggregate Area

o Unconfined Aquifer Hydrologic Test Data Package for the 200 West
Groundwater Aggregate Area

o Unconfined Aquifer Hydrologic Test Data Package for the 200 East Groundwater
Aggregate Area

¢ Confined Aquifer Hydrologic Test Data Package for the 200 Groundwater
Aggregate Area Management Studies

o Groundwater Fir | Characterization Report
o 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:

. Expanded groundwater monitoring programs (non Contract Laboratory Program
[C™ ?]) at approximately 80 select existing wells to identify contaminants of
concern and refine groundwater plume maps

WHC(PUREX4)/9-23-92/03372A
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1 ®  Identification of waste management units addressed entirely under other
2 operational programs.
3
4 The waste management units recommended for ERA, IRM, or LFI actions are
5 considered higher priority units. Lower priority waste management units will generally
“ follow the conventional process for RI/FS. In spite of this distinction in the priority of sites,
; RI/FS activities will be conducted for all the waste management units. In the case of the
3 higher priority waste management units, response operations will be followed by
9 conventional RI/FS activities, although these activities may be modified because of
i knowledge gained through the remediation activities. In the case of the lower priority waste
11 management units, an area-wide RI/FS will be prepared which encompasses these units.
12
13 Based on the AAMSR, a decision is made on whether the study has provided sufficient

14 information to forego further field investigations and prepare a FS. An RI/FS work plan
15 (which may be limited to LFI activities) will be developed and executed. The background
16 information normally required to support the preparation of a work plan (e.g., site

7 description, conceptual model, DQO, etc.) is developed in the AAMSR. The future work
18 plans will reference information from the AAMSR. They will also include the rationale for
19 sampling and analysis, will present detailed, unit-specific DQO, and will further develop
20 physical site models as the data allows. In some cases, there may be insufficient data to
21 support any further analysis than is provided in the AAMSR, so an added level of detail in
22 the work plan may not be feasible.

- 23

™24 All ten AAMS are scheduled to be completed by September 1992. This will facilitate a
25 coordinated approach to prioritizing and implementing future past-practice activities for the
26 entire 200 Areas.
27
28
29 1.3 PURPOSE, SCOPE, AND OBJECTIVES
30
31 The purpose of conducting an AAMS is to compile and evaluate the existing body of
32 knowledge and conduct limited field characterization work to support the Hanford Site
33 Past-Practice Straregy decision making process for an aggregate area. The AAMS process is
34 similar in nature to the RI/FS scoping process prior to work plan development and is
35 intended to maximize the use of existing data to allow a more focused RI/FS. Deliverables

36 for an AAMS consist of the AAMSR and Health and Safety, Project Management, and
37 Information Management Overview (IMO) Plans.

38
39 Specific objectives of the AAMS include the following:
40

41 o Assemble and interpret existing data including operational and enviroi :ntal data
WHC(PUREX4)/9-23-92/03372A
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are provided in the source AAMSR. In contrast, groundwater AAMS focus on the saturated
subsurface and on groundwater contamination data. Descriptions of facilities in the
groundwater AAMSR are limited to liquid disposal facilities and reference is made to source
AAMSR for detailed descriptions. The desct tion of site conditions in source AAMSR
concentrate on site physiography, meteorology, surface water hydrology, vadose zone
geology, ecology, and demography. Groundwater AAMSR summarize regional
geohydrologic conditions and contain detailed information regarding the local geohydrology
on an area-wide scale. Correspondingly, other sections of the AAMSR vary depending on
the environmental media of concern.

1.4 QUALITY ASSURANCE

A limited amount of field characterization work is performed in parallel with
preparation of the AAMSR. To help ensure that data collected are of sufficient quality to
support decisions, all work will be performed in compliance with Quality Assurance, DC™
Order 5700.6C (DOE 1991), as well as Westinghouse Hanford’s existing QA manual WHC-
CM-4-2 (WHC 1988a), and with procedures outlined in the QA program plan WHC-EP-0383
(WHC 1990a), specific to CERCLA RI/FS activities. This QA program plan describes the
various plans, procedures, and instructions that will be used by Westinghouse Hanford to
implement the QA requirements. Standard EPA guidance documents such as the USEPA
Contract Laboratory Program Satement of Work for Organic Analysis (EPA 1988a) will also
be followed.

1.5 ORGANIZATION OF REPORT

In addition to this introduction, the AAMSR consists of the following nine sections and
appendices:

. Section 2.0, Facility, Process and Operational History Descriptions, describes the
major facilities, waste management units, and unplanned releases w 1in the
aggregate area. A chronology of waste disposal activities is established and waste
generating processes are summarized.

. Section 3.0, Site Conditions, describes the physical, environmental, and
sociological setting including, geology, hydrology, ecology, meteorology, and
demography.

WHC(PUREX-4)/9-23-92/03372A
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Community relations requirements for the PUREX Plant Aggregate Area can be found
in the Community Relations Plan for the Hanford Federal Facility Agreement and Consent

Order (Ecology et al. 1989).
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2.0 FACILITY, PROCESS AND OPERATIONAL HISTORY DESCRIPTIONS

Section 2.0 of the aggregate area management study (AAMS) presents historical data
on the PUREX Plant Aggregate Area and detailed physical descriptions of the individual
waste management units and unplanned releases. These descriptions include historical data
on waste sources and disposal practices and are based on a review of current and historical
Hanford Site reports, engineering drawings, site inspections, and employee interviews.
Section 3.0 describes the environmental setting of the waste management units. The waste
types and volumes are qualitatively and quantitatively assessed at each waste management
unit in Section 4.0. Data from these three sections are used to identify contaminants of
concern (Section 5.0), potential applicable or relevant and appropriate requirements (ARARS)
(Section 6.0), an current data gaps (Section 8.0).

This section describes the location of the PUREX Plant Aggregate Area (Section 2.1),
summarizes the history of operations (Section 2.2), describes the facilities, buildings, and
structures of the PUREX Plant Aggregate Area (Section 2.3), and describes PUREX Plant
Aggregate Area waste generating processes (Section 2.4). Section 2.5 discusses interactions
with other aggregate areas or operable units. Sections 2.6 and 2.7 discuss interactions with
the Resource Conservation and Recovery Act (RCRA) and other Hanford programs.

2.1 LOCATION

The Hanford Site, operated by the U.S. Department of Energy (DOE), occupies about
1,450 km? (560 mi?) of the southeastern part of Washington State north of the confluence of
the Yakima and Columbia Rivers (Figure 1-1). The 200 East Area is a controlled area of
approximately 15 km? (6 mi?®) near the middle of the Hanford Site. The 200 East Area is
about 10 km (6 mi) from the Columbia River and 20 km (12 mi) from the nearest Hanford
boundary. There are 20 operable units grouped into three aggregate areas in the 200 East
Area (Figure 1-3). The PUREX Plant Aggregate Area (consisting of operable units
200-PO-1, 200-PO-2, 200-PO-3, 200-PO-4, 200-PO-5, and 200-PO-6) lies in the eastern
portion of the 200 East Area (Figure 1-3). The locations of the buildings and waste
management units are shown on Plate 1. Plate 2 shows the topography of the PUREX Plant
Aggregate Area. The media sampling locations are depicted on Plate 3.

2.2 HISTORY OF OPERATIONS

The Hanford Site, established in 1943, was originally 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, D, and F Reactors)

WHC(PUREX-4)/9-29-92/03377A
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extraction (PU'REX) p}utemum—feeevefy—process Adl-of-the-tanks-are-eurrently-inactive-and

The 241-AX Tank Farm contains four single-shell tanks constructed in the mid-1960’s
and retired in the early 1980’s. These tanks recelved mlxed waste from the 202-A Building
and the 221-B Building. Adl-e oles-Bre-eu dy—inactive-and-cach-haswadersen
initinl-stabilization-

The 241-C Tank Farm contains 16 single-shell tanks constructed during the mid-1940’s
and retired in the late 1970’s-to-mid-1980>s. These tanks primarily received high-level waste
fr the bismuth phc _iate ] ‘ess used in the 221-B Building. Thet s __ the 241-C
received waste from the 201-C Building (Semiworks) and laboratory waste

i i no~Hnit Hzation- A detailed description of the
ﬁnaal—stabﬂlzatlon process for the tank farms is discussed in Section 2.3.2.

The 241-AN Tank Farm contains seven double-shell tanks constructed during the early-
1980’s. These tanks primarily receive dilute non-complexed waste and double-shell slurry
feed Waste from these tanks is processed in the 242 A Evaporator Pﬂeﬁe—the-evapemtef

The 241-AP Tank Farm contains eight double-shell tanks constructed dur ; the mid-
1980’s. These tanks primarily receive gmmonia §crubber feed and dilute non—complexed
customer waste. Customer waste is material that is not associated with processing plant
activities. The tanks in the 241-AP Tank Farm also receive double-shell slurry feed and
claddmgremovalwaste rror-to-tk AP OLATOL-DES o5 % o

The 241-AW Tank Farm contains six double-shell tanks constructed during the late-
1970’s. These tanks receive double-shell slurry feed, dilute non-complexed waste,

decladding supernate, and transuranic (TRU) sludge. Prior-to-the-evaporator-proces = he

The 241-AY Tank Farm contains two double-shell tanks constructed during the late-
1960°s. These tanks receive strontium- and cesium-depleted, neutralized high-level waste
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development only, and not for the production of power or plutonium, may be
classified as low-level waste, provided the concentration of TRU waste is less
than 100 nCi/g.

Byproduct Material is defined as: (a) Any radioactive material (except special
nuclear material) yielded in, or made radioactive by, exposure to the radiation
incident or to the process of producing or utilizing special nuclear material. For
purposes of determining the applicability of RCRA to any radioactive waste, the
term "any radioactive material” refers only to the actual radionuclides dispersed
or suspended in the waste substance. The nonradioactive hazardous waste
component of the waste st™ -~~~ v ™ be subject to regi° ©° under RC™ "..

(b) The tailings or waste | by the extraction or » ntration of uranium
or thorium from any ore processed primarily for its source material content. Ore
bodies depleted by uranium solution extraction operations and which remain
underground do not constitute "byproduct material."

Based on construction, purpose, or origin, the Pu~EX Plant Aggregate Area waste
management units fall into one of ten subgroups as follows:

Plants, Bilildings, and Storage Areas (Section 2.3.1)

Tanks and Vaults (Section 2.3.2)

Cribs and Drains (Section 2.3.3)

Reverse Wells (Section 2.3.4)

Ponds, Ditches, and Trenches (Section 2.3.5)

Septic Tanks and Associated Drain Fields (Section 2.3.6)
Transfer Facilities, Diversion Boxes, and Pipelines (Section 2.3.7)
Basins (Section 2.3.8)

Burial Sites (Section 2.3.9)

Unplanned Releases (Section 2.3 )).

Table 2-1 presents a list of the waste management units within the PUREX Plant

gate Area
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®  241-A-401 Condenser House (coolant building)

* 291-A ﬁuilding (fan control house

o 241-AX-801-B Building

° 203-A Building (acid pumphouse)

®  242-A Evaporator; Building:
2.3.1.1 Process Facilities

2.3.1.1.1 202-A Building. The 202-A Building (PUREX-Plant)-was one of the
primary sources of waste in the PUREX Plant Aggregate Area and it is the dominant
physical structure within the area.

The 202-A Building was constructed between 1953 and 1955 as a chemical separation
facility and then operated until 1972." _.ie bv ding began operation again in November 1983
and is still considered an active facility-site. =~ was the last of five Hanford Site canyon
buildings to be built. The term "canyon" comes from the large size and the canyon-like
appearance of the upper —illeries. The main urpose for this facility was to extract
plutonium, uranium, and neptunium containe in irradiated uranium fuel rods discharged
from Hanford Site reactors.

The 202-A Building is a reinforced concrete structure 306 m (1,005 ft) long, 36 m (119
ft) wide at its maximum, and 30 m (100 ft) high. The structure has about 12.2 m (40 ft) ef
the-height-below grade. The building consists of three main structural components: (1) a
thick-walled, concrete canyon in which the equipment for radioactive processing is contained
(in cells below grade); (2) the pipe and operating-P&6), sample, and storage galleries; and
(3) a steel-and-transite annex that houses offices, process control rooms, laboratories, and the
building services. The portion of the canyon below grade is subdivided into a row of process
equipment cells paralleled by a ventilation air tunnel and a pipe tunnel through which
intercell solution transfers are made. The air tunnel exhausts the ventilation air from the
cells to the ventilation filters and stack. Running nearly the full length of the canyon
building, above the cells and pipe trench, is a craneway for three gantry-type maintenance
cranes. These cranes are used to handle cell cover blocks, remotely remove and replace
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environment. In addition, a leachate collection system is installed #fiby each vault. Each
vault has a capacity of approximately 5,000 m f grouted waste. Grouted waste
in a vault solic s or cures in about 28 days.

2.3.1.2.4 241-C-801 Support Facility. The 241-C-801 Cesium Loadout Facility is located
within the 241-C Tank Farm. This support facility started operating in 1962 and stopped

operating in 1976. The building is WW

of concrete while the remainder of the building is standard 22 gage prefabricated metal 4 m
(12 ft) high. Trucks equipped with ion exchange casks were backed into the bulldmg and

supernate was pumped from | 1
were then sent offsite to Oak
operations room, and a valve pit.

2.3.1.2.5 242-A

evaporator-crystalhzer system. Section 2.4.2
volume reduction process in greater detail.

2.3.2 Tanks and Vaults
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(1,140,000 gal), the 241-AP Tank Farm consists of eight double-shell tanks with capacities
of 4,309,200 L (1,140,000 gal), the 241-AW Tank Farm consists of six double-shell tanks
with capacities of 4,309,200 L (1,140,000 gal), and the 241-AY and 241-AZ Tank Farms
consists of 2 double-shell tanks per farm with capacities of 3,704,400 L (980,000 gal). |

The locations of the tanks and vaults are
shown on Figures 2-3, 2-4, and 2-5. Figure 2-7 depicts a typical double-shell tank. Table
2-4 shows tank status in the PUREX Plant Aggregate Area Tank Farms. Mere-details

eonce '~ -the-individual-tankfarmsare-dise sed-in-thefollowingsections-
Adbofthe-tank = oy

The waste contained in the tanks can occur in three forms: sludge, salt cake, or liquid.

| Sludge is composed primarily of insoluble metal hydroxides and hydrated oxides that

precipitated from neutralized high-level waste solutions. Salt cake is composed primarily of
crystallized nitrate salts (particularly sodium trate), the majority being produced by waste
concentration operations. The liquid wastes are aqueous solutions rich in sodium hydroxi :
and sodium aluminate, as well as sodium nitrate. Liquid waste can be present as supernatant
or interstitial fluid.
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The 244-CR Vault was used to-transpertil
and decontamination operations.

waste solutions from processing

2.3.3 Cribs and Drains
The cribs and drains were all designed ) inject or percolate wastewater into the ground

without exposing it to the open air. The loc ons of cribs and drains in the aggregate area
are shown on Figure 2-6Z2:8.

matenal or covered open space and percolates into the vadose zone soils.

were designed to receive liquid until the specific retention
or radionuc e capacity was met. The term "specific retention” is defined as that volume
waste liquids that may be disposed to the soil and be held against the force of gravity by the
molecular attraction between sand grains and the surface tension of th
expressed as the percent of packed soil volume (Bierschenk 1959).

sect10ns descnbe each cnb and dram in the PUREX Plant Aggregate Area—mdfﬂduﬂﬂy
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2.3.3.3 216-A-3 Crib. The 216-A-3 Crib is located directly south of the 275-EA Building,
a -oximately 365-m (1,200 ft) west of Canton Avenue and 180 m (600 ft) north of the 202-
A Building. The crib dimensions are 6 m (20 ft) in length and width with a depth of 5 m
(156 ft). The waste management unit has three perforated pipes 2.4 m (8 ft) below grade
placed horizontally forming an H pattern. T : unit has about 2.4 m (8 ft) (280 m’ £10,000
ft’]) of gravel backfilled into the crib. The side slope from grade to 2 m (7 ft) deep is 1.5:1,
and from 2 m (7 ft) to the bottom is 2:1.

The 216-A-3 Crib was in operation from January 1956 to April 1981. From the
beginning of operation until November 1967, the waste management unit received wastes
from the silica-gel regeneration in the 203-A Building, the uranyl nitrate hexahydrate storage
pit dramage and the liquid waste from the 203-A Pump House From November 1967 to

drainage, hquld waste from the 203-A Building enclosure sumps and the heating coil
condensate from the P1 through P4 uranyl nitrate hexahydrate tanks Bet-weeﬂ—}%?—&nd

.The

2.3.3.4 216-A-4 Crib/oN-200-E-13. The location of the 216-A-4 Crib is 80 m (260 ft)
south of the 202-A Building and 230 m (760 ) west of Canton Avenue, and 46 m (150 ft)
east of the 216-A-2 Crib. The crib dimensions are an-exeavation-area—of-6 x 6 m (20 x 20
ft) and 8 m (26 ft) deep, with a side slope from the surface to 5.5 m (18 ft) deep of 1:1.5,
and from 5.5 m (18 ft) to 8 m (26 ft) deep, :2. The excavation has 5.5 m
(18 i)
management umt consists of two 6 m (20 ft) lengths of 15 cm (6 in.) perforated p1pe forming
a cross pattern horlzontally 5.5 m (18 ft) below grade. Additional structures to the crib
consist of three 10 cm (4 in.) inlet pipes 463 m (15 ft) long, a 15 cm (6 in.) stmmer 4.1m
(13.5 ft) long, a vent structure, a vent box and concrete pad, and tw.

paper (a-natural-fiber-media)-separating the gravel from the backfill.

This waste management unit was active from December 1955 through December 1958.
During this time the crib received 6,210,000 . (1,640,000 gal) of laboratory cell drainage
from the 202 A Bulldlng and the 291-A-1 Stack dramage In—Deeembe 95 he—amt

of-sot The waste man '"'ment umt was
deactlvated by blankmg the efﬂuent plpmg v n the unit reached its specific retention
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was inactive. After March 1966, the waste management unit received the previously
mentioned effluents again. Overall, the total volume of waste received by this
crib was 3,400,000,000 L (900,000,000 gal). In August 1974, the unit was deactivated by
blanking the effluent pipeline to the unit in Distributor Box No. 1. The radiation zone
denoting this unit was enlarged to include the contaminated ground surface northeast of the
unit.

| 2.3.3.7 216-A-7 Crib. The 216-A-7 Crib is located inside of the 200 East Area perimeter

fence extension, 300 m (1,000 ft) east of the 241-A Tank Farm across from Canton Avenue.
The bottom of the cribis 3 x 3 m (10 x 10 f and 4.6 m (15 ft) deep. The side slope from
the surface to 3 m (10 ft) is 1:1 and from 3 m (10 ft) to the bottom is 2:1. Two 15 cm

(6 in.) perforated pipes are placed horizontally 3 m (10 ft) below grade with a 3 m (10 ft)
length perpendicular to eac other forming a cross pattern. The excavation is filled with

2.1 m (7 ft) (100 m® f3 500 fr’]) of coarse rock. The crib site-is also made up of a riser
supported by a concrete pad, two layers of sisalkraft paper for a barrier, and a 15 cm (6 in.)

From November 1955 to July 1959 the crib received the catch tank overflow waste, t|
sump waste, and the pump pit drainage from 1e 241-A-152 Diversion Box. From July 1959
to November 1966, the waste management unit received the catch tank overflow waste and
the pump pit drainage from the 241-A-152 Diversion Box. In November 1966, the unit

organic inventory from the 202-A Building.
The unit was then-deactivated by blanking off the effluent pipeline from
the 241-A-152 Diversion Box. TFhrougheut-the-years-¥ e crib received a total of
326,000 L (86,129 gal) of low salt and neutral/basic waste.
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assessment agreed to by the Washington State Department of Ecology (Ecology), DOE, and
Environmental Protection Agency (EPA) (Ecology et al. 1992).

2.3.3.9 216-A-9 Crib. 1 ¢ 216-A-9 Crib is located 150 m (500 ft) west of the 241-A Tank
Farm and 270 m (900 ft) north of 275-EA Building along 4th Street and the PUREX Plant
Aggregate Area railway spur. The crib dimensions are 128 m (420 ft) i in length 6 1 m (20

The 216-A-9 Crib » | from March 1956 to August 1969.
Between March 1956 and  bruary 1958 t received the acid fractionator condensate
and the condenser cooling water from the 202-A Building. From February 1958 to April
1966, the waste management unit was inactive because the condenser flow had surpassed the
capacity of the crib. From April to October of 1966, the unit received N Reactor
decontamination waste via a manhole at the e. From October 1966 to August 1969, the
unit was inactive. In Aug it 1969, the unit received the acid fractionator condensate from
the 202-A Building. The crib was deactivated by blanking the effluent pipeline to the unit
after replacing 33 m (100 ft) of the pipeline that had failed. The effluents were then rerouted
to the 216-A-29 Ditch via 1e 202-A Building chemical sewer-€SE). The unit received
981,000,000 L (259,000,000 gal) of waste tl jughout the years of operation.

2.3.3.10 216-A-10 Crib. The 216-A-10 Crib is located approximately 120 m (390 ft) south
of the 202-A Building. The crib excavation dimensions are 83.8 x 13.7 m (275 x 45 ft) and
13.7 m (45 ft) deep. The excavation 1s a wedge-shaped cross section with a side slope of
1:1.5 and has 4.6 m (151 (12,000 m® 414,000 ft’]) of rock fill. The unit consists of an
20 cm (8 in.) pipe placed »irizontally 9 m (30 ft) below grade, 8.2 m (27 ft) east of the
centerline. It also has an iginal distribution pipe, the new distribution pipe 9.1 m (30 ft)
below grade, two layers of viny! plastic separating the gravel from the backfill, two vent
structures, a vent box on a concrete pad, and three 15 cm (6 in.) risers extending from the
bottom to the vent structure

During 1956, the waste management unit was used only for testing purposes using
nonradioactive water. Frc 1 1956 to November 1961, the site was inactive. From
November 1961 to January 1978, the unit received process condensate from the 202-A
Building. From January 1978 to October 1981, the unit was again inactive. From October
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The total length of the crib is approximately 488 m (1,600 ft). The waste management unit
also has eight gage wells resting on concrete ads, four corrugated risers, four filter box
assemblies located on top of the risers, and a polyethylene barrier between the gravel and the

Beginning in May 1958, the waste management unit received 820,000,000 L
(200,000,000 gal) of condensate from the waste storage tanks in the 241-A and 241-AX Ta
Farms. The waste was low salt and neutral/basic. The crib was believed to have been
deactivated by shutting the valve in January 1966. However, it was still open in 1979. he
valve has since been closed. T' unit was it ed d ey ey o T00 1tot" 216-

2.3.3.13 216-A-27 Crib. The 216-A-27 Crib is located about 213.4 m (700 ft) south of the
202-A Building and 244 m (800 ft) west of Canton Avenue, partly within the PUREX Plant
Aggregate Area exclusion area. The bottom dimensions are 60 x 3 x 4.3 m (200 x 10 x 14
ft) deep with a side slope of 1:1.5. The excavation is filled with gravel to 1.8 m (6 ft) (700
m® [24 000 ft‘}), and then backfilled evesto: . A 15 cm (6 in.) perforated pipe is placed
horizontally the length of the unit approximately 3 m (10 ft) below grade. The crib also has
an 20 cm (8 in.) diameter well extending from a concrete pad, an 20 cm (8 in.) vent riser
with filter, a 41 cm (16 in.) pipe for a recorder, a 3.8 cm (1.5 in.) sensing bulb well, and a
polyethylene barrier.

This crib was active from June 1965 to July 1970. During this time the crib received
23,200,000 L (6,130,000 gal) of waste. The waste was the sump waste from the 293-A
Building, the lab cell drainage from the 202-A Building and the 291-A-1 Stack Drainage.
The waste is low salt and neutral/basic.

2.3.3.14 216-A-30 Crib. The 216-A-30 Crib is located outside the 200 East Area perimeter
fence, about 500 m (1,600 ft) east of the 202-A Building. The efib-dimensions of the bottom
of the crib are 427 x 3 m (1,400 x 10 ft) and 37 m (12 ft) deep with a 1:1.5 side slope. The
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from the bottom to 0.9 m (3 ft) above grade; a 20 cm (8 in.) gage well extending from the
bottom to a cap 0.9 m (3 ft) above grade; a polyethylene barrier; and a concrete pad to
support the gage well.

This unit esdy-operated from July 1964 to November 1966. During this time the crib
received over 10,000 L (3,000 gal) of neutral/basic organic waste from the 202-A Building.
The unit was deactivated by blanking the 202-A Building L Cell nozzles to the 241-A-151
Diversion Box, which routed effluents to the unit.

2.3.3.16 27~ \-32 Crib. The 216-A-32 Crib is loca ~ approximately 90 m (300 ft)
northeast of the 202-A Building and about 200 m (700 ft) west of Canton Avenue. The
bottom dimensions are 21.3x2.4 m (70 x 8 ) and 3.7 m (12 ft) deep. The waste
management unit contains 24 m (77.5 ft) of 15 cm (6 in.) perforated vitrified clay pipe
placed horizontally 15 m (5 ft) below grade. The excavation has 1.5 m (5 ft) (200 m®
{6,000 ft*]) of gravel fill with a side slope of 1:1.5.

Approximately 4,000 L (1,000 gal) of waste was received by this unit between January
1959 and 1972. The crib recelved the 202—A Bulldmg crane mamtenance facﬂl ﬂoor sink,
and shower dramag od-to-conts g 1

placed horizontally 6.4 m (21 ft) below grade, an 20 cm (8 in.) gage well extending from the
bottom to 0.6 m (2 ft) above grade, a plastic barrier between gravel and backfill, a concrete
dam separating this unit from 216-A-36B, and two 5 cm (2 in.) grout wells extending from
the bottom. 4,

This unit was only active for-seven-menths; 1)
1966. During this time the crib received 1,070,000 ,000 gal) of ammonia scrubber
waste from the 202-A Building. The waste is low salt and neutral/basic. The si was
deactivated soon after initial operation when it became too radioactively contaminated for
further use. A concrete dam was installed and the pipeline was extended to 216-A-36B.
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From January 1968 to 1974 the crib received approximately 10,000 L (2,600 gal) of
drainage from the 296-A-13 Stack. The waste is slightly acidic and expected to contain less
than 1 Ci total beta activity. This inactive waste management unit was deactivated by
removing the stack drainage piping from the 296-A-13 Stack and then rerouting the drainage
to the vessel vent seal pot system of the 244-AR BuildingVaulf. The exact location of this
unit has not been confirmed; several temporary buildings are located in the vicinity of the
crib at the present time (WHC 1991a).

2.3.3. } 216-A-45 Crib. The 216-A-45 Crib is located approximately 230 m (750 ft)
southwest of the 216-A-10 Crib, which is about 120 m (390 ft) south of the 202-A Building.
The bottom dimensions are 94 x 18.3 m (310 x 60 ft) and 11.4 m (37.5 ft) deep. The waste
management unit has an associated drain field consisting of five 10 cm (4 in. ) diameter
perforated, fiberglass-reinforced pipes evenly spaced across the width of the The
bottom of the crib excavation has 1.8 m (6 ft) of clean 8 to 13 cm (3 to 5 in.) ter rock,
a 15 cm (6 in.) layer of 2 cm (0.75 in.) gravel, a sheet of 10-mil polyethylene, and a 10 cm
(4 in.) layer of sand.

This waste management unit was activated on March 4, 1987 and was shut down and
isolated in October 1989. According to the 1990 survey this unit has received a total of
103,000,000 L (27,000,000 gal) of process condensate from the 202-A Building. This unit
replaced the 216-A-10 Crib. A neutralization system was placed into operation to preclude
the discharge of process condensate that is acidic (pH less than 2.0) or basic (pH greater an
12.5).

According to Tn-Party Agreement
45 Crib was to-eeas

tilestone M-17-20A, all discharge to the 216-A-

2.3.3.25 216-A-11 French Drain. The 216-A-11 French Drain is located at the southeast
corner of the 202-A Building. The drain extends 9 m (30 ft) deep into the ground and is
0.8 m (2.5 ft) in diameter. It is constructed of two concrete pipes placed vertically end to
end, placed in a 3 m (10 ft) dlameter excavation, which extends 1.5 m (5 ft) below the
bottom of the pipe.

The 216-A-11 French Drain was in operation from January 1956 to 1972. The waste
management unit received the Trap Pit No. 1 drainage from the 202-A Building. The total
volume of waste received by the unit was 100,000 L (30,000 gal) of low-salt neutral
drainage. Fhe-wsit-isexpected-to-containtessthe 3 ptal-betaaetivit  \n

identification marker post was the only visible surface manifestation of this site.
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2.3.3.29 216-A-15 French Drain. The 216-A-15 French Drain is located approximately
80 m (270 ft) south of the center of the 202-A Building. The unit is also a registered
underground injection well The bottom dimensions are 1.2 m (4 ft) in diameter by 13 m

management unit is composed lengths of bell-end, reinforced concrete sewer pipe

laced vertically end to end. It is filled with 1.8 m (6 ft) of stone and has a 1.3 cm (0.5 in.)
carbon steel cover. The unit also includes a ) cm (4 in.) diameter, 1.2 m (4 ft) long, steel
inlet pipe entering at 10 m (33 ft) below grade; a 5 cm (2 in.) r r extending 1.2 m (4 ft)
above grade; and a 1.6 m (5.2 ft) diameter concrete pad.

This site was in operation from December 1955 to 1972. During this time the french
drain received a total of 10,000,000 L (3,000,000 gal) of drainage from the 216-A-10
Process Condensate Sampler Pit.

2.3.3.30 216-A-16 French Drain. This drain is located within the southeast corner of the
241-A Tank Farm. Both this drain and the 216-A-17 French Drain are east of the 431

1 Ventllatlon Building. The drain is S m (17 ft) deep and 1.1 m (3.5 ft) in

; a 1:1 side slope. The waste management unit is
composed of a bell-end concrete pipe 1.8 m (6 ft) long, placed vertically 3.4 m (11 ft) below
grade. The unit is rock-filled with a 2 cm (0.75 in.) carbon steel cover. Other parts of the
drain are a steel vent riser extending from the top to 0.9 m (3 ft) above grade, and an inlet
pipe 1 m (2 ft) long coming from the 216-A-17 French Drain.

This waste management was active from January 1956 to March 1969. The unit
received the floor drainage and the 296-A-11 Stack drainage from the 241-A-431 Building.
The unit also received the overflow from the 216-A-17 French Drain. The piping was water
sealed when the 296-A-11 Stack exhaust system was deactivated. T ~ unit received “~?2,000
L (32,000 gal) of low salt and neutral/basic waste. Currently there is no piping, or other
surface feature, to indicate the location of this drain.

2.3.3.31 216-A-17 French Drain. The 216-A-17 French Drain is located within the
southeast corner of the 241-A Tank Farm. It is constructed approximately 3.4 m (11 ft)
below grade with no surface manifestations of the drain. The french drain is 5.1 m (17 ft)
deep with a 1.1 m (3.5 ft) diameter and a 1:1 side slope. The waste management unit is
composed of bell-end concrete pipe 1.8 m (6 ft) long, placed vertically 3.4 m (11 ft) below
grade. The unit is rock-filled with a 2 cm (0.75 in.) carbon steel cover. The unit also has a
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back flush waste from the 241-A-431 Building. The unit was deactivated by wates-sealing

2.3.3.34 216-A-23B French Drain. The 216-A-23B French Drain is located within the
southeast corner of the 241-A Tank Farm, south of the 241-A-431 Ventilation Building. he
french drain is 2 m (7 ft) deep with 1.1 m (3.5 ft) diameter, assuming a 1:1 side slope. The
waste management unit is made of a bell-end concrete pipe, placed vertically 2 m (7 ft)
below grade. The unit is filled with 1 m (3 ft) of rock and has a 2 cm (0.75 in.) carbon steel
cover. The unit also contains an inlet pipe entering at 3 m (9 ft) below ¢ _ le.

From September 1957 to March 1969 this french drain received the de-entrainer tank
condensate and the backflush waste from the 241-A-431 Building. The unit received 6,000 L
(1,600 gal) of low salt and neutral/basic waste. The unit was deactivated by water-sealing

2.3.3.35 216-A-26 French Drain. The 216-A-26 French Drain, also known as the 216-A-
26B French Drain, is located about 35 m (115 ft) south of the center of the 202-A Building,
and about 4.5 m (15 ft) south of 216-A-26A French Drain. This drain is constructed of three
1.5 x 1.2 m (5 x 4 ft) diameter clay pipes placed end to end and filled with gravel. ..e
drain is accessed by a subsurface feeder pipe.

The 216-A-26 French Drain began operation in July 1965 to replace the 216-A-26A
French Drain and is no longer act1ve Th it #- hut down in 1991. The waste

2.3.3.36 216-A-26A French Drain. The 216-A-26A French Drain is
30 m (100 ft) south of the center of the 291-A Building. The construc
waste management unit is identical to the 216-A-26 French Drain except
is only 1 m (3 ft).

the diameter

This french drain was-in-e 5 rom March 1959 through July 1965.
During that time the drain recelved a total of 1,000 L (300 gal) of low-salt neutral waste.
The waste was the floor drainage from the 291-A Fan control room. The unit was
deactivated by removing the encasement and rerouting the effluent to the new 216-A-26B
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2.3.3.39 216-A-35 French Drain. The 216-A-35 Ei s constructed at the west
end of the 202-A Building. -near-the216-A-8-Crib—Itis 1.8 m (6 ft) | diametertoa ¢ _h
of 5 m (16 ft). There is an inlet pipe located 3.2 m (10.5 ft) below grade.

From December 1963 to January 1966 this site received 10,000 L (3,000 gal) of w
salt and neutral/basic waste. The waste received by this french drain was the seal cooling
water from the air sampler vacuum pumps in the 202-A Building. The drain was deactivate
by capping the effluent pipeline to the unit and rerouting the effluent to the 216-B-3 Pond via
the 202-A Building Gcoohng water liquid effluent stream. This waste management unit
was a replacement for the 216-A-13 French Dram The drain is marked by a large dlamet
ye]low concrete pipe with a "confined space” warning posted; however, there is-are.
ic tification posts. It is assumed to be in > same radiological unit as the 216-A-13 French
Drain.

2.3.3.40 216-C-8 French Drain. The 216-C-8 French Drain is located about 25 m (75 ft)
southeast of the 241-C Tank Farm southeast perimeter fence and 75 (250 ft) east-northeast of
the 2414-CR Vault. . The waste management nit is composed of a 1.8 m (6 ft) diameter by
2.4 m (8 ft) long concrete culvert placed vertically 1.2 m (4 ft) below grade. The culvert
filled with gravel and rests in an 2.4 m (8 ft) diameter by 4.9 m (16 ft) deep excavation v

a slope of 5.5:1. The excavation is partially filled with gravel and backfilled to grade. The
dram also has a 8 cm (3 in). diameter inlet pipe 4 m (13 ft) long from the 271-C-Building

5, a5 cm (2in.)pla top on the culvert, covered with two layers of tar
P per; (2 in.) carbon steel vent pipe extending from the bottom to 1 m (3 ft)
above grade. Currently, the drain is marked by a gooseneck pipeina 3 x 3 m (10 x 10
area stabilized with sand.

This unit was active from June 1962 to June 1965. During this time the french dra:
recelved an unknown volume of ion exchange regenerant waste from the 271 CR Butldmg

WHC(PUREX-4)/9-29-92/03377A
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There are no ponds located within the PUREX Plant Aggregate Area; however, the
216-A-25 Pond and the 216-B-3 Pond, located within the B Plant Aggregatc Area did
receive low-level PUREX E€¢ooling W
discussed in det: in the B Plant AAMS. The following sections descnbe the ditches and
trenches present in the PUREX Plant Aggregate Area.

2.3.5.1 216-A-29 Ditch. The 216-A-29 Ditch is located outside the 200 East Area
perimeter fence, 160 m (525 ft) southeast of the southeast corner of the 241-A Tank Farm.
The ditch emptied into the 216-B-3-3 Ditch that terminates at the 216-B-3 Pond.

This waste management unit began operation in November 1955 d was shut down in
4 f 1991. The unit is a man-made, uncovered earthen ;
appro)umately 1.8 m (6 ft) wide and 1,980 m (6,500 ft) long. The banks varied from about
1 m (2 to 3 ft) high at the head end to 4.6 m (15 ft) at the lower end of the trench. All
discharge to the di in the 200 East Area perimeter fencing. Discharge from
the PUREX ¢ is at the northeast corner of the 241-AP Tank Farm.
The ESE¢ ugh the 216-A-42E Diversion Box in a 38 cm
(15in.) v y pipe, a 7.6 m (25 ft) section of 91 cm (36 in.) corrugated pipe,
and into the ditch. The ditch contained two small dam structures with releases for flow
control. The first 3 m (10 ft) from the point of influent is a concrete spillway designed to
control erosion.

The ditch received wastes from the 202-A Building chemical sewer and cooling water
liquid effluent streams that flows to 216-B-3 Pond. Until December 1957, the waste
management unit received chemical sewer liquid effluent :
sewer-liquid-effluent-from the 202-A Building. From December 1957 until February 1958,
the unit received the chemical sewer liquid effluent from the 202-A Building (the cooling

WHC(PUREX-4)/9-29-92/03377A
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This waste management unit operated from November 1955 until January 1956 and is
inactive. The di is 24.4 m (80 ft) wide, 24.4 m (80 ft) long, and 4.6 m (15 ft)
deep. The side slope is 1:2.

The trench received the depleted uranium waste from the cold start-up run at 202-A

Building. The trench was deactivated by removing the aboveground piping and backfilling

the excavation after the specific retention capacity was reached (Lundgren 1970).

2.3.5.4 216-A-19 Trench. The 216-A-19 Diteh-§ is located outside the 200 East Area
perimeter fence, 230 m (750 ft) east of the 241-AX Tank Farm, and 150 m (500 ft) east of
Canton Avenue.

This waste management unit operated from November 1955 until January 1956 and is
inactive. The diteh 8 m (25 ft) wide, 8 m (25 ft) long, and 4.6 m (15 ft) deep.

The trench received the 241-A-431 Building contact condenser cooling water via the
216-A-34 Ditch and the depleted uranium waste from the cold start-up run at 202-A
Building. The 216-A-19 Trench was deacti' ed by removal of surface piping and
backfilling of the excavation (Lundgren 1970).

2.3.5.5 216-A-20 Trench. The 216-A-20 Biteh- is located outside the 200 East Area
perimeter fence, 240 m (800 ft) east of the 241-AX Tank Farm, and 180 m (600 ft) east of
Canton Avenue.

ent unit operated from November 1955 until January 1956 and is

This waste ma;
' is 8§ m (25 ft) wide, 8 m (25 ft) long, and 4.6 m (15 ft) deep.

inactive. The di

The trench received the 241-A-431 Building contact condenser cooling water via the
216-A-34 Ditch and the depleted uranium waste from the cold start-up run at the 202-A
Building. The trench was deactivated by removal of surface piping and backfilling of the
excavation (Lundgren 1970).

2.3.5.6 216-A-40 Trench/UPR-200-E-59. The 216-A-40 Ditch- located
approximately 150 m (500 ft) west of the 241-AX Tank Farm and approximately 150 m (500
ft) south of 7th Avenue.

WHC(PUREX4)/9-29-92/03377A
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2.3.6.3 2607-ED Septic Tank and Drain Field. The 2607-ED Septic Tank is located
inside the 241-AX Tank Farm, north of the 2707-AX Building. A drain field is associated
with this waste management unit.

The tank started receiving nonhazardous and nonradioactive wastewater and sewage in
780 and is still active. The estimated rate of waste generation is 6-

2.3.6.4 2607-EG Septic Tank and Drain Field. The 2607-EG Septic Tank and Drain
Field is located on the southeast side of the 241-C Tank Farm. The tank is marked by a
large diameter vertical concrete pipe.

The tank started receiving nonhazardous and nonradxoactlve wastewater and sewage in

2.3.6.5 2607-EJ Septic Tank ; The 2607-EJ Septic Tank is located on the
east side of the 241-AW Tank Farm, perimeter fence. The septic tank is surrounded
by a wooden barricade and marked by a concrete pipe less than 1 m (2 ft) high with a yellow
steel lid.

The tank started receiving nonhazardous and nonradioactive wastewater and sewage in
is still active. The estimated rate « waste generation is 8-32-m’320 L

tank could be found at those coordmates The septic tank may have been removed when the
241-AP Tank Farm was constructed.

WHC(PUREX-4)/9-29-92/03377A

2-71

















































































































































N

2

DOE/RL-92-04
Draft

_ 1.3cm (1/2in)

THICK STEEL
COVER

Q 20
K 2,
o . >~
PSS ot
oot P
Od ol
- ,’:.
(511) .Q/
S ac (2) 76 cm (3N in.)
596 |, REINFOR( _) CONCRETE
TILE
i - | ———————
e ——————
c.e
'._‘Ofg im ©
$% @m ) o
67 { &
: — et N
O T .
1 '-.'.',Pc;‘c_e
1.1 s
(51)
4
¥
l— WIDTH OF FILLa 4 TILE DIAMETERS

|

Figure 2-10. Typical French Drain.
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Table 2-1. Summarv of Waste Management Units.¥ Page 4 of 13
' Contaminated I
Waste Volume Soil Volume Operable
Waste Management Unit Source Description/Type Received (L) (m?) Unit I
1
241-AX-104 PUREX organic and inorganic wash waste, B Plant waste 26,495% NA 200-PO-3
Single-Shell Tank fractionization, supernatant with PUREX sludge waste from 241-A
and -AX Tanks and 244-AR-002 Tank/HLW
241-AY-101 Depleted Sr and Cs, dilute noncomplexed waste from single-shell 3,384,158 NA 200-PO-3
Double-Shell Tank tanks, dilute complexed waste, supernatant containing cor lexed
waste from 241-A and 241-AX Tank Farms/HLW
241-AY-102 Neutralized high-level waste, double-shell slurry feed, dilute 3,724,845Y NA 200-PO-3
Double-Shell Tank noncomplexed waste, supernatant with double-shell slurry feed from
241-A and 241-BX Tank Farms/HLW
241-AZ-101 Dilute B Plant high-strontium waste, complexed waste, double-shell 3,675,635 NA 200-PO-3
Double-Shell Tank slurry feed, noncomplexed waste; aging waste (NCAW) from
PUREX, supernatant with complexed waste, double-shel -ty feed
from the 241-A, -AX, -BX, and -C Tank Farms/l '
241-AZ-102 Dilute B Plant high-strontium waste, complexed waste, PUREX 3,599,927% NA 200-PO-3
Double-Shell Tank aging waste (NCAW), supernatant with complexed waste from 241-
AX Tank Farm/HLW
241-C-101 Bismuth phosphate metal waste, tributyl phosphate waste, | REX 333,080% NA 200-PO-3
Single-Shell Tank coating waste/HLW
241-C-102 Bismuth phosphate metal waste, tributyl phosphate metal waste, 1,616,195Y NA 200-PO-3
Single-Shell T < PUREX coating waste thorium high-level waste, PUREX organic
wi  waste, supernatant with organic wash wastes and coating wastes
from 241-A, -AX, and -C tanks/HLW
241-C-103 PUREX coating waste, tributyl phosphate, B Plant waste 738,075Y NA 200-PO-3
Single-Shell Tank fractionization, PUREX sludge superatant, PUREX organic wash

waste, laboratory waste, decontamination waste, REDOX ion
exchange waste, noncomplexed waste, waste fractionization ion
exchange waste, N Reactor waste, PNL waste, evaporator bottoms
from'241-A, -B, -BX, and -C Tank Farms. This unit was used as
receiver for  rating P-10 saltwater systems within the 241-C
Tank Farm/HLW
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Table 2-1. Summary of Waste Management Units.¥

Page 17 of 1_3_

' Contaminated

Waste Volume Soil Volume Operable
Waste Management Unit Source Description/Tvne Received (L) (m®) Unit
241-AZ-152 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW
241-C-151 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW
241-C-152 Waste solutions from processing and dect  amination NA NA 200-PO-3
Diversion Box operations/ HLW
241-C-153 Waste solutions from processing and decontamination A NA 200-PO-3
Diversion Box operations/HLW
241-C-252 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW
241-CR-151 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW
241-CR-152 Waste solutions from processing ar decontamination NA NA 200-PO-3
Diversion Box operations/HLW
241-CR-153 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW
241-ER-153 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW
216-A-524 Contains radioactive piping and cement/LLW NA NA 200-PO-5
Control Structure
241-AP Waste solutions from processing and decontamination NA NA 200-PO-3
Valve Pit operations/HLW
241-AX-501 Tank farm condensate/HLW NA NA 200-PO-3
Valve Pit

‘ ‘Basins .

207-A Waste streams from the 242-A . .aporator/LLW NA NA 200-PO-5

Retention Basin

WHC(PUREX-4)/9-23-92/03377T
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Table 2-1. Summarv of Waste Management Units.

Pasce 13 of 13

-Contaminated
Waste Volume Soil Volume Operable !

Waste Management Unit Source Description/Type Received (L) (m®) Unit
216-A-42 Chemically or radioactively contaminated diversions from the NA NA 200-PO-4
Retention 1sin PUREX chemical sewer line, cooling water line, and steam

condensate discharge/LLW

" Burial Sites.
218-E-1 Mixed fission products and TRU dry waste/TRU 3,030 m* 3,000 200-PO-1
Burial Ground
218-E-8 Mixed fission products and TRU waste, repair and construction 2,265 m* 18,265 200-PO-6
Burial Ground wastes from 293-A and PUREX new crane addition/TRU
218-E-12A Dry waste and acid soaked material/LLW 15,249 m* 83,114 200-PO-6
Burial Ground .
218-E-12B Navy reactor subcomponents/TRU NR 121,275 200-PO-6
Burial Ground
218-E-13 Pieces of concrete from pipe trench/LLW NR 184 200-PO-1
Burial Ground
200-E Construction and office waste, 1,500,000 NR 200-PO-6
Burning Pit paint waste, chemical solvents/LLW 1,000,000

a/ Data taken from WHC 1991a

b/ Waste volume remaining (Hanlon 1992)
NA - Not applicable

NR - No value reported

Waste Type:

HLW - high-level waste
LLW - low-level waste
NRN - non-radiological, non-hazardous waste

WHCi  REX-4)/9-23-92/03377T
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Table 2-2. Radionuclide Waste Inventory Summary.
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Page S of 10

Waste Management
Unit Number

Co-60

Se-90

Cs-137

Pu-239

Pu-240 ¢/

218-E-] - 0.7165 0.8166 - 900 - 514 13.9 -
218-E-8 — 0.09058 0.1017 - 20 -~ 1.14 0.308 —
218-E-12A - 9.056 10.99 - 8,930 - 510 138 -
218-E-12B - - - - - - - - -
218-E-13 - -~ - - - - -

200-E Burning Pit

WHC(PUREX-4)/9-24-92/03377T.1
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Page )of 10

Wasgte
Management
Unit Number

18-E-13
200-E Burning
Pit

a/ Values are decayed through December 31, 1989 unless otherwise noted.
b/ Values are reported in grams.

¢/ Values are decayed through April 1, 1986.
Dashes indicate data are not available.
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Table 2-3. Chemical Waste Inventory Summary. Page 5 of §
Waste Management . Sodium Ammonium | Ammonium
Unit Number Nitrate Nitric Acid NPH Sodium Dichromate Sulfate TBP BP Carbonate Nitrate
218-E-13 = - —~ - - — - - - - |
200-E Burning Pit - - - - - - - — - -

o/ Not all sites have reported inventories.
Dashes indicate data are not available.

WHC(PUREX-4)/9-23-92/03377T .2

These inventorics do not necessarily list all of the contaminants disposed of at a site.
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Table 2-5. General Information Reference Locator.

"B

Page 2 of 2

Desired Single-Shell Tank Information

Reference Document

Single-Shell Tank Operating
Specifications: Information includes
structural limitations (tank content

con , ssition, d¢  : loading, waste
temperatures, 1 Or space pressures),
radiological containment requirements,

cross-connection requirements, and leak
detartinn enntrnl

Double-Shell Tank Farm Facility Safety
Analysis Report: Site characteristic,

facility design. process svstem.

Double-Shell Tr—" Opciauug
Specifications:

OSD-T-151-00013

WHC-SD-WM-SAR-016

ANWL MNvallavilw, WUwL/7A7TAJATIUVUUVJ/
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Table 2-6.

i
W

Summary of Unplanned Releases.

Page 2 of

Unplanned
Release No.

Location

Date

Associated Waste
Management Unit

sported Waste-Related History

UN-200-E-18

UN-200-E )

UN-200-E-20

UN-200-E-22

UN-200-E-25

30 m (100 ft) east of the 241-A-271
Building

183 m (600 ft) east of the 202-A
Building

The PUREX railroad right-of-way

Ground around the 291-A Stack

Southwest of PUREX to 61 m (200
ft) beyond the limited area fence

-

1959

1959

November 20, 1959

1959

September 5, 1960

WHC(PUREX4)/9-24-92/0337

N/A

N/A

N/A

N/A

241-A-151
Diversion Box

¢ Moisture dripping from a vent pi
bonnet at thep [2)168-A-8 P rtit‘))nl::le
Sample Pit contaminated the ground
near the 241-A-271 Building.

¢ Waste type was low-level fission
q_{:ducts. . . .

¢ The area is marked with stakes, chains,
and radiation zone signs.

bonnet at the
rtional Sample Pit
the ground near the 202-

¢ A drip in the vent pi
216-A-6 P
contaminat
A Building.

® Waste type was low-level fission

roducts. . .

* The area is marked with stake, chain,

and radiation zone signs.

® Readings were to 3 R/h at 46 cm (18

. ?REX tube bundles in transit for
burial provided some spotty ground
contamination.

* General contamination has built up
around the 291-A Stack. The heaviest
concentrations are northwest and
southeast of the stack within
approximately 91 m (300 ft).

* Waste type is mixed fission products.

® Th- area was staked and chained off
w  radiation zone signs.

¢ Unknown beta/gamma with readings to
100,000 ct/min .

o Leakage from the 241-A-151 Diverzion
Box contaminated an area southwest of
PUREX.
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Unplanned
Release No.

Location

Date

UN-200-E48

UN-200-E49

UN-200-E-56

UN-200-E-58

The 241-A Tank Farm parking lot

The roadway between the 241-AY
Tank Farm and 218-E-12B Burial
Ground.

An excavation east of the 200
Areas perimeter fence

A dirt roadway leading to the 218-
E-1 Burial Ground

Yy 5 7 2

mary of Unplanned Releases.

Page 5 of 16

Associated Waste
Management Unit

Reported Waste-Related History

November 22, 1974

February 7, 1975

June 13, 1979

March 4, 1980

N/A

N/A

216-A-24 Crib

N/A

® Unknown beta/gamma with readings of

1,000 to 2,000 ct/min

¢ The 241-A-106 pump pit contaminated
the 241-A Tank%:arm parking lot.

® The parking area was cleaned and
returned to normal operation by 6:45
p.m. the same day.

¢ Unknown beta/gamma with readings of
100,000 ct/min.

¢ A thermocouple well being transferred
to the burial ground from the 241-AY
Tank Farm contaminated a section of
the road. Contamination was confined
to the snow cover and did not reach the

round surface.

¢ The contaminated sections of road
immediately northwest of the 241-AY
Tank Farm and northeast of the 241-C
Tank Farm, were barricaded and
cleaned up.

¢ Unknown beta/gamma with readings up
to 8,000 ct/min.

e Contaminated soil was found during an
excavation for clean soil to be u

around the 241-AN tanks.

¢ The area was zoned off and posted.

¢ Unknown beta/gamma with readings to
100,000 ct/min.

¢ Contaminated tumbleweeds were
detected along the roadway near the
218-E-1 Burial Ground.

e The roadway was cleaned up.

WHC(PUREX-4)/9-24-92/03377T
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Table 2-6. Summary of Unplanned Releases.

Page 8 of 16

Unplanned

Release No. Location

Associated Waste
Date Management it

Reported Waste-Related History

A few feet west of the 241-CR-151
Diversion Box

UN-200-E-81

UN-200-E-82 Across from the 241-C-152
Diversion Box, outside the 241-C

Tank Farm fence line

October 1969 241-CR-151

Diversion Box

241-C-152 Diversion

Box,
241-C-105 Single-
Shell Tank

December 19, 1969

¢ PUREX coating waste was lost to the
sonl3 including 360 Ci of *Sr, 720 Ci
of ¥'Cs, 360 Ci of '“Ceos 1,080 Ci of
%Z¢/Nb, and 1,080 Ci '“Ru. This is a

ransuranic-Fission product disposal

stte containing high salt and
neutral/basic wastes.

¢ A puddle of contaminated liquid was
discovered near the 241-CR-151
Diversion Box, the source determined
as the underground transfer li~= from
the 202-A Building to the 241 -102
Single-Shell Tank waste storage tank
via the diversion box.

¢ A radiological survey on 10/75 showed
surface contamination of 10,000 to
100,000 ct/min.

¢ The contamination was covered with
earth backfill and clean gravel.

¢ The leak consisted of waste containing
100 Ci of '*Cs, 11,300 Ci of *'Cs,
260 Ci of *Ce, 260 Ci of *Zr, and
130 Ci of 'Ru. This is a Transuranic-
Fission product disposal site containing
high salt and neutral/basic wastes.

o A leak was discovered near the 241-C-
152 Diversion Box, the source
determined as the feed line that runs
from 241-C-105 Single-Shell Tank to
the 221-B Building. The leak waste
stream flowed through a surface area
gf abogl:;dl fi2 nolrtheast\lv:drd,

owngrade, until it into an
estimated 5 fi? area g(l).l(t)side the tank
farm fence line.

e The contaminated soil was covered '
with clean gravel. The site was
cleaned up during a decontamination
outage of the 241-C Tank Farm J

following the 241-C-151 Diversion Box
release in 198S.

WHC(PUREX-4)/9-24-92/03377T
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Table 2-6. Summary of Unplanned Releases.

Page 12 of 16

Unplanned

Associated Waste ‘

Release No. Location _Date Management Unit  Reported Waste-Related History

UN-200-E-1! 241-C Tank Farm; inside the fence: April 20, 1957 N/A ¢ Readings to 3,000 ct/min were
100 to 300 yards north of the measured. The highest exposure rate
badgehouse; outside the fence: to at the surface was estimated at 50
the south bank of the parking lot mR/h, }vith one particle deposited per

uare foot.
o The 241-C-107 Single-Shell Tank
ent tank released airborne
comamination in the 200 East Area.

UN-200-E-142  North of the 202-A Building at the =~ November 17, 1986 N/A ¢ The release consisted of diesel fuel.

202-A Building diesel fuel tank ¢ The tank of a diesel-fueled compressor
overflowed during filling.
o The diesel fuel was absorbed, cleaned
up and drummed for disposal.

UPR-200-E-17  The ground on top of the 216-A-22 1959 216-A-22 French ¢ anium was the waste type.

French Drain Drain e ‘The 216-A-22 French Drain inlet failed
1 contaminated the soil.
UPR-200-E-21 Adjacent to the 216-A-6 Crib March 20, 1959 216-A-6 Crib ] gJon(;u;)Rw,xlx, beta/gamma with readings to
e The 216-A-6 Crib overflowed and
caused some soil contamination
adjacent to the crib.

UPR-200-E-24 From the 200 East Burial Ground June 17, 1960 218-E-12A Burial ] known beta/gamma with readings up
to the 200 East Area perimeter Ground 10 2,000 mR/h at the trench. Average
fence, a distance of a[:ut 3km (2 radiation level inside the burial ground
mi) fence was 30 mR/h at 10 cm (4 in.).

® A burial box collapsed during burial
operations, causing spotty ground
contamunation.

UPR-200-E-29 In the area of the 216-A-6 Crib January 20, 1961 216-A-6 Crib e Unknown beta/gamma with readings to

30 R/h at 1.2 m (4 ft).
The 216-A-6 Crib overflowed outside
the area of the crib.

WHC(PUREX-4)/9-24-92/0337
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Table 2-6. Summary of Unplanned Releases.
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Unplanned
Release No. Location

Date

UPR-200-E-70 Around the 244-A Lift Station

UPR-200-E-106  200-E Buming Pit

UPR-200-E-115 The fround adjacent to the 241-
AX-103 Pump Pit in the 241-AX
Tank Farm

UPR-200-E-119 ¥::lt( to 241-AX-104 Single-Shell

October 15, 1984

September 5, 1946

February 12, 1974

December 22, 1969

Associated Waste
Management Unit

Page 14 of 16

Reported Waste-Related History

244-A Lift Station

200-E Burning Pit

241-AX-103 Pump
Pit

241-AX-104 Single-
Shell Tank

e The contamination consisted of
unknown beta/gamma with readings of
1,000 to 50, ct/min and an isolated
area at 100,000 ct/min.

¢ The contamination spread during a
umper removal at the lift station.

e There is no release pot ; radiation
contamination was e to
background levels.

e The area was decontaminated to
background radiation levels and
stabilized.

¢ Contaminated paper towels. The
radiation level was measured to be as
high as 2.5 rep/h.

¢ Considerable contamination has been

found at the burning ground.

e Beta/gamma with readings to 2,000

mR/h.
Dungg bleeding of air from a line, air
flowed up (instead of down), causing
contaminated liquid to spray on 2

em&li(;yees and the ground in an area
within the 241-AX Tank Fai

¢ High-level waste.
¢ An'employee mistakenly pulle 4.6 m

} ft) of a contaminated electrode
caole out of tank 241-AX-104 Single-
Shell Tank and set it on the ground.
He then removed his contaminated

loves and set them on the ground.
ontamination was limited to a small
area near the 241-AX-104 Single-Shell
}'{'ank, the employee, and the change
ouse,
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Table 2-6. Summary of
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s
ol

nplanned Releases.
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and soil beneath

Unplanned
Release No. Location Date
UPR-200-E-137  The 241-C-203 Single-Shell Tank 1947-1977

Associated Waste
Management Unit

241-C-203 Single-
Shell Tank

dgo-1 _
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Reported Waste-Related History

e 1,514 L (400 gal) of PUREX high-
level waste from the 241-C-203 Single-
Shell Tank.

® Over ¢ zriod of 2 to 3 years, natural
water apparently entered the tank,
migrated through the salt cake, and
either became entrained in the salt cake
or leaked out.

e The! : was stabilized and isolated in

1982,

o
Q
o
3
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Table 2-7. Summary of Waste-Producing Processes in the PUREX Plant Aggregate Area.

O
g

Major Chemical r
Process Waste Generated Constituents Ionic Strenoth pH Organic Concentration Radinactivity
Plutonium Uranium Process Waste Nitric acid High Acidic (neutralized Low High
Extraction (PUREX Tributyl phosphate before disposal)
202-A Building) Bismuth phosphate
Paraffin hydrocarbon
Wastewater Nitrates Low Acidic to neutral/ Low Low
basic
Waste Reduction (242 Cooling water Bets Activity - Unknown Basic Low Low
Evaporator) Cadmium
Copper
Potassium
Sodium
- Nitrate
Tank Farm Condensate | Wastewater Unknown Low Neutral/basic Low Low
(241-A-431 Building)
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Table 2-9. Partial List of Chemicals Used in the 202-A Building Laborat y.
Compound Name Formula
Acetone CH,C,0H,
Carbon Tetrachloride CCl,
Ceric Fluoride CeF,
Ceric Sulfate Ce(SO,),
Ferrous Sulfate FeSO,
Hydrobromic Acid HBr
Hydrochloric Acid HC1
Hydrogen Peroxide H,0,
Hydroxylamine Hydrochloride NH,0H HCI
Isopropyl Alcohol C;H,OH
Lanthanum Fluoride LAF,
Lanthanum Hydroxide LA(OH,)
, Lanthanum Nitrate LA (NO,),
Magnesium Mg
Nitric Acid HNO,
Periodic Acid HIO,
Phosphorous Pentoxide P,0;
Potassium Oxalate K,C,0,
Potassium Permanganate KMnO,
Silver Nitrate AgNO,
Sodium Bisulfate NaHSO, H,0
Sodium Bromate NaBrO,
Sodium Carbonate Na,CO,
Sodium Fluoride NaF
Sodium Hydroxide NaOH
Sodium Nitrate NaNO,
Sulfuric Acid H,SO,
Thenoyltrifluoroacetone (CH),SCOCH,COCF,
Zirconyl Phosphate ZrOPO,

Source: Klem 1990
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Table 2-11. Radiation Area Remedial Action Units in the PUREX Aggregate Area.

Waste Management Unit Type Operable Unit
200 Burning Pit Burning Pit 200-PO-6
216-A-1 Crib 200-PO-5
216-A-2 Crib 200-PO-2
216-A-3 Crib 200-PO-1
216-A-4 Crib 200-PO-2
216-A-5 Crib 200-PO-2
216-A-6 Crib 200-PO-4
216-A-7 Crib 200-PO-5
216-A-9 Crib 200-PO-1
216-A-10 Crib 200-PO-2
216-A-11 French Drain 200-PO-1
216-A-12 French Drain 200-PO-1
216-A-13 French Drain 200-PO-1
216-A-14 French Drain 200-PO-1
216-A-15 French Drain 200-PO-2
A 216-A-16 French Drain 200-PO-5
216-A-17 French Drain 200-PO-5
= 216-A-18 Trench 200-PO-5
216-A-19 Trench 200-PO-5
216-A-20 Trench 200-PO-5
216-A-21 Crib 200-PO-2
216-A-22 French Drain 200-PO-1
216-A-23A French Drain 200-PO-5
o~ 216-A-23B French Drain 200-PO-5
‘ 216-A-24 Crib 200-PO-5
- 216-A-26A French Drain 200-PO-1
. 216-A-27 Crib 200-PO-2
“ 216-A-28 French Drain 200-PO-1
216-A-31 Crib 200-PO-2
216-A-32 Crib 200-PO-1
216-A-33 French Drain 200-PO-1
| 216-A-34 Ditch 200-PO-5
216-A-35 French Drain 200-PO-1
216-A-36A Crib 200-PO-2
216-A-38-1 Crib 200-PO-2
216-A-39 Crib 200-PO-3
216-A-40 Trench 200-PO-1
216-A-41 Crib 200-PO-1
216-C-8 French Drain 200-PO-3
218-E-1 Burial Ground 200-PO-1
218-E-8 Burial Ground 200-PO-6
218-E-12A Burial Ground 200-PO-6
218-E-13 Burial Ground 200-PO-1
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3.0 SITE CONDITIONS

The following sections describe the physical nature and setting of the Hanford Site, the
2 ) East Area, and the PUREX Plant Aggregate 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).
Sections scribing topography, geology, and hydrogeology have been taken from
standardized texts provided by Westinghouse Hanford (Delaney et al. 19¢ ; Lindsey et al.
1991; and Lindsey et al. 1992) for that purpose.
3 PHYSIOGRAPHY AND TOPOGRAPHY

The Hanford Site (Figure 3-1) is situated within the Pasco Basin of southcentral
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 and
regional deformation that occurred over the past 17 million years. The Pasco Basin is
bc nded on the north by the Saddle Mountains, on the west by Umtanum Ridge, Yakima
Ridge, and the Rattlesnake Hills, on the south by Rattlesnake Mountain and the Rattlesnake
H s, and on the east by the Palouse Slope (Figure 3-1).

.. physiography of the Hanford Site is dominated by the low-relief plains of the

Central Plains physiographic region and anticlinal ridges of the Yakima Folds physiographic
region (Figure 3-3). Surface topography seen at the Hanford Site is the result of (1) uplift of

W (PUREX-4)/9-23-92/03378A
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The Hanford Site lies east of the Cascade Mountains and has a semiarid climate
because of the rainshadow effect of the mountains. The weather is monitored at the Hanford
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.

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 I *“ of the annual precipitation occurring
between November and February. The maximum 25 yr/24 h storm event has been calculated
at 3.8 cm (1.5 in.) (Stone et al. 1983). The maximum 100 yr/24 h 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 winter than in summer. The 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.

WHC(PUREX4)/9-23-92/03378A
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0.9 m (3 ft) deep, is the only natural lake within the Hanford Site (DOE 1988b).
Wastewater ponds, cribs, and ditches associated with nuclear fuel reprocessing and waste
disposal activities are also present on the Hanford Site.

The Columbia River flows through the northern part and alor the eastern border of
the Hanford Site. This section of the river, the Hanford Reach, extends from Priest Rapids
Dam to the headwaters of Lake Wallula (the reservoir behind McNary Dam). Flow along
the Hanford Reach is contrc ed by Priest Rapids )am. Several drains and intakes are also
present along this reach, including irrigation outfalls from the Columbia Basin Irrigation
Project, the Washington Public Power Supply System (WPPSS) Nuclear Project 2, and
" “ord s for ¢ ‘te wal e. Much the orthemn and eastern parts of the
Hanford Site are drained by the Cc yia River.

Routine water-quality monitoring of the Columbia River is conducted by the U.S.
Department of Energy (DOE) for both radiologic: and nonradiological parameters and has
been reported by Pacific Northwest Laboratory (PNL) since 1973. Washington State
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 1988b).

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 stn ns drain areas along the western part
« 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 PUREX Plant Aggregate Area Surface Hydrology

No natural surface water bodies exist in the PUREX Plant Aggregate Area
. The only existing manmade surface water bodies are the
the open stretches of the 216-A-29 Ditch. The 216-A-29
Ditch is located outside the perimeter fence, southeast of the southeast comer of the 241-A
Tank Farm. The ditch empties into the 216-B-3-3 Ditch that terminates at the 216-B-3 Pond.
uring the fall of 1991, the 216-A-29 Ditch was dramatically chan; |. The southem portion
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thicken into the Pasco Basin and generally reach maximum thicknesses in the Cold Creek
syne ne. The suprabasalt sedimentary sequence at the Hanford Site pinches out against the
anti nal structures of Saddle Mountains, Gable Mountain/Umtanum Ridge, Yakima Ridge,
and Rattlesnake Hills.

The suprabasalt sediment sequence is up to approximately 230 m (750 ft) thick and
dominated by laterally extensive deposits assigned to the late Miocene- to 1 ocene-age

-Ringold Formation and the Pleistocene-age Hanford formation (Figure 3-13). Locally

occurring strata informally referred to as the pre-Missoula gravels, the 1 o-Pleistocene v t,
and the early "Palouse" soil comprise the remainder of the sedimentary sequence. The pre-
Missoula gravels underlie the Hanford formation in the east-central Cold Creek syncline and
at the east end of Gable Mountain anticline east and south of the 200 Areas. The pre-
Missoula gravels have not been identified in the 200 East Area. The nature of the contact
between the pre-Missoula gravels and the overlying Hanford formation has not been
completely delineated. In addition, it is unclear whether the pre-Missoula gravels overlie or
interfinger with the early "Palouse" soil and Plio-Pleistocene unit. Magnetic polarity data
indicate the unit is no younger than early Pleistocene in age (>1 Ma [million years before
present]) as reported in Baker et al. (1991).

Relatively thin surficial deposits of eolian sand, loess, alluvium, and colluvium
discontinuously overlie the Hanford formation.

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 Washington, 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 with
more than 98% by volume being erupted in a 2.5 million year period (17 to 4.5 Ma)
(Reidel et al. 1989D).

Columbia River basalt flows were erupted from north-northwest-trending fissures of
linear vent systems in north-central and northeastern Oregon, eastern Washington, 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, Grande
Ronde Basalt, Wanapum Basalt, and Saddle Mountains Basalt. Of these, only the Picture
Gorge Basalt is not known to be present in the Pasco Basin. The Saddle Mountains Basalt,
divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin, Wilbur Creek
and Umatilla Members (Figure 3-12), forms e uppermost basalt unit throughout most of the
Pasco Basin. The Elephant Mountain Member is the uppermost unit beneath most of the
H “ird Site except near the 300 Area where the Ice Harbor Member is found and north
the 200 Areas where the Saddle Mountains Basalt has been eroded down to the Umatilla

WHC(PUREX-4)/9-23-92/03378A
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introduced to su ice or subsurface soils. For this reason, determination of precipitation
recharge rates at the Hanford Site has been the focus of many previous investigations.
Previous field programs have been designed to assess precipitation, infiltration, water sto; e
changes, and evaporation to evaluate the natural water balance during the recharge process.
Precipitation recharge values ranging from 0 to 10 cm/yr (0 to 4 in/yr) have been estimated
from various studies.

The primary factors affecting precipitation recharge appear to be surface soil type,
vegetation type, topography, and year-to-year variations in seasonal precipitation. A
modeling analysis (Smoot et al. 1989) indicated that 68 to 86% of the precipitation falling on
a; vel-covered site might infiltrate to a depth greater than 2 m (6 ft). As discussed below,
various field studies suggest that less than 25% of the precipitation falling on typical Hanfc
Site soils actually infiltrates to any depth.

Examples of precipitation recharge studies include:

®* A study by Gee and Heller (1985) described various models used  estimate
natural recharge rates. Many of the models use a water retention relationship >r
the soil. This relates the suction required to remove (or move) water to its
dryness (saturation or volumetric moisture content). Two of these have been
developed by Gee and Heller (1985) 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 in Figure 3-34. Additional data and
information about possible models for unsaturated flow may be found in Brownell
et al. (1975), and Rockhold et al. (1990).

° Moisture contents have been obtained from a number of core-barrel samples in
the 200 Areas (East and West) and varied from to 18%, v h most in the range
of 2 to 6% (Last et al. 1989). The data appear to indicate zones of increased
moisture content that could be i rpreted as signs of moisture transport.

o A lysimeter study reported by Routson and Johnson (1990) was conducted at a
)cation 1.6 km south of the 200 East Area. During much of the lysimeters’ 13-

year study period between 1972 and 1985, the surface of the lysimeters were
maintained unvegetated with herbicides. No information regarding the soil types -
in the lysimeters was found. To a precision of + 0.2 cm, no downward moisture
movement was observed in the instruments during periodic neutron-moisture
measurements or as a conclusion of a final soil sample collection and moisture
content analysis episode.
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3.7.3 Historical Resources

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

3.7.4 Community Involvement

A Community Relations Plan ¢(ERBP)-(Ecology et al. 1989) has been developed for the
Hanford Site Environmental Restoration Program that includes any potentially affected
community with respect to the PUREX Plant AAMSR. The Community Relations lan

includes a discussion on analysis of key community concerns and perceptions regarding the
project, along with a list of all interested parties.

WHC(PUREX-4)/9-23-92/03378A

3-39



0

o
o3

-

)

nd

™4

™~

DOE/RL-92-04
Draft B

Sadg)
2000/: & Mountain s

Wahatis Peak

AN
‘*‘},L__,},Joo D and DR Areas
!,/ ’// /
- " ,I
r N 1p0NArea/
~ 4

~N e - V/
100 KW and KE Areas ,%

e o

Seee ' 100 B and C Areas _\{
= - - /.
. ( I’
—_——d awe E ‘e )
— mbia ® L2 T e
Colu - . o=
N 500 -~ 738~
Umtanum Ridge =8 : ¥
— e — ‘. QQ Sy G P 4 Gable N
S 3 able Butte s -
- R\_ ~ -

Cold Creek 800 = .- *\,‘QQ?
E:J ~~~.[200p_ )
Lw El ™
Separation %, ¢ (2]
Area o S
(NoX L7 o
eeX = 7004=r
o & - 200 Areas Piateau

Hanford
Site
Boundary
0 5 Miles
L Richland —> &
| — |
0 5 Kilometers

Figure 3-1. Topography and Location Map for the Hanford Site.
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Table 3-1. Hydraulic Parameters for Various Areas and Geologic Units

at the Hanford Site.

Location Interval tested
Pasco Basin Hanford formation
Ringold Formation
Unit E
Ringold Formatic
Unit A
100 Area Ringold Formation Unit E
200 Areas Hanford formation

200 West Area

Slug Tests at 216-U- 2
Crib

300 Area

300 Area

1100 Area

1100 Area

Ringold Formation
Unit ..

Ringold . ormation
Unit A

Ringold Formation
Unit E

Ringold Formation
Unit A

Lower Ringold
laboratory

Upper Ringold

Hanford Formation
Ringold Formation

Ringold Formation
Units C/B

Ringold Formation
Overbank Deposits

Hydraulic conductivity (m/day)

150 - 6,200
6 - 180

0.03-3

9-139

610 - 3,050
2.7-70

0.3-3.6

0.02 - 61
0.5-1.2
9x10%-2.4x10°

24-13

3,350 - 15,250
0.58 - 3,050
0.09 5

2.4 x 10*
0.03
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Table 3-4. Federal and State Classifications of Animals that Could Occur on the 200
. L Areas Plateau.
Common 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
lucovicianus)
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
FC2 - Federal Candidate
SE - State Endangered
ST - State Threatened
SC - State Candidate
SM - State Monitor

Above information taken from Washington Department of Wildlife June 1991. Species of Concern in
Washington.
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4.0 PRELIMINARY CONCEPTUAL MODEL

Section 4.1 presents the chemical and radiological data available for each waste
management unit. These chemical data, along with physical descriptions of the waste
management units (Section 2.0) and descriptions of the surrounding environment
(Section 3.0) are evaluated in Sectiong 4.2 and 5.0 in order to qualitatively assess the
potential impacts of the contamination to human health and to the environment. The quality
and sufficiency of the existing data are assessed in Section 8.0. This information is also used
10 to identify potential applicable or relevant and appropriate requirements (ARARs) (Section

OO0 AN L W=

11 6.0). Contaminant information is assessed in Section 7.0 to provide a basis for selecting
12 technologies which can be implemented at the —~’ts.
13
- 14 Contaminants released into the environment at a waste management unit or unplanned
15 release site may migrate from the point of release into other types of media. The potentially
™ 16 affected media in the PUREX Plant Aggregate Area include surface soil, surface water,
~ 17 vadose zone soil and perched groundwater, air, and biota. The media affected at a specific

18 unit will depend upon the quantities, chemical and physical properties of the material
19 released, and the subsequent history. The potentially affected media at each waste

20 management unit or unplanned release site are listed in Table 4-1 for radionuclide
21 contamination and Table 4-2 for chemical contamination.
22
D 23
~y 24 4.1 KNOWN AND SUSPECTED CONTAMINATION
™o
- 26 There are two major categories of chemical and radiological data available for the
~ 27 PUREX Plant Aggregate Area: unit-specific data applicable to individual waste management
" 28 units and unplanned releases; and area-wide environmental data useful in characterizing
™ 29 regional contamination trends.
30
31 Some waste management units and unpl ned releases have been the subject of chemical

32 and radiological studies in the past. However, most of these studies were limited in scope
33 and did not provide a comprehensive analysis of the character and distribution of the

34 contamination at each unit. The types of unit-specific data that are available for some waste
35 management units include inventory information, surface rz " jlogical surveys, external

36 radiation monitoring, soil and sediment sampling, biota sampling, borehole geophysics, and
37 groundwater sampling.

39 Table 4-3 summarizes the types of unit-specific data available for each of the waste

40 - management units. It should be emphasized that the table only summarizes what types of
41 data are available; it does not indicate the sufficiency of the data, either in terms of quality
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biota, and vadose zone soil). The text summarizes sources of chemical and radiological
sampling information. Section 4.1.1 presents data on a media-specific basis. Section 4.1.1.1
presents results of air quality sampling data. Surface soil data are described in Section
4.1.1.2. Results of surface water sampling are presented in Section 4.1.1.3. Results of
vegetation and other biota sample analyses are presented in Section 4.1.1.4. Available
vadose zone sampling data are presented in Section 4.1.1.5. Section 4.1.1.5 also discusses
evidence for contamination migration within the vadose zone to the unconfined aquifer
underlying the site. Additional assessment of the nature and extent of groundwater
contamination is presented in the 200 East Groundwater Aggregate Area Management Study
Report (AAMSR).

To supplement available radiological and chemical analytical data, historical waste
inventory information for the PUREX Plant Aggregate Area waste management units were
also included in the evaluation of known and suspected contaminants. Historical waste
inventory data are detailed in Section 2.0 of this report (Tables 2-2 and 2-3). As discussed
in Section 2.0, the compilation is based on supporting data from the Waste Inventory Data
System (WIDS) (WHC 1991a) and the Hanford Inactive Site Survey (HISS) Database
(DOE 386).

Available data were reviewed to assess whether air, surface soil, vadose zone soil, or
groundwater was potentially impacted by waste handling activities at each PUREX Plant
Aggregate Area waste management unit. Table 4-1 summarizes available information
regarding known or suspected radionuclide contamination at the PUREX Plant Aggregate
Area. Table 4-2 summarizes available information regarding known and suspected chemical
contamination. In Tables 4-1 and 4-2, waste management units are arranged by physical type
(cribs, burial grounds, unplanned releases, etc.). Entries in the tables identify known or
suspected releases ba | on available sampling information or historical waste inventory data.

4.1.1 Affected Media

4.1.1.1 Air. Seventeen high volume air samplers are statloned w1th1n or adjacent to the
PUREX Plant Aggregate Area (Plate 3). The pler: ; S es
entrained-in-the-air—The air samples are collected by drawmg samples through a 47-mm
open-face 3y filter at about 1 m (23 ft) above the ground
ft*/min ﬂewmte) Throughout the 200 Areas, air samplers are operated on a continuous
basis. Sample filters are exchanged weekly, held one week to allow for decay of short-lived
natural radioactivity, and sent for initial laboratory analyses of gross alpha and beta activity.
After the initial analysis, the filters are stored until the end of the calendar quarter, at which
time they are composited by sample location (or as deemed appropriate according to the
annual reports) and sent for laboratory analyses of specific radionuclides. Compositing of
the filters by sample location provides a larger sample size, and thus a more accurate

WHC(PUREX-4)/9-29-92/03379A
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The second highest results were between 70,000 and 220,000 ct/s as measured over the 241-
C and 241-A Tank ..arms (sites number 5 and 2, respectively, on Figure 4-1). The third
highest results were between 22,000 and 70,000 ct/s measured around the perimeter of the
tank farms. The only other elevated radiation area in the aggregate area had counts of
between 7,000 and 22 OOO ct/s and was centered over the 202 A Bu11d1ng (s1te number 3 on
F1gure41) S apessibleteceos e

Spectral logs were only generated for four sites within the PUREX Plant Aggregate Area in
this survey and these had identifiable photopeaks in three cases. A photopeak is the specific
energy or wavelength that can be associated with the emissions from a specific radionuclide.
Cesium-137 was the only radionuclide that could be identified f; tra infi ti
collected over the 241-C and 24-ALAWHASKHAZ] 4
Tank Farms during the 1988 survey. Both '¥’Cs and ¥Co were found near the railroad spur
north of the 202-A Building where equipment is stored that has been contaminated with
fission products. Only-1’Cs-and-Co-were-identified-in-the-aggregate-area—As such, the
aerial radiation survey data should only be used as a qualitative tool for identifying more
highly contaminated areas within the survey boundaries. In addition, the gamma counts
noted in the survey probably result from both surface and shallow buried radionuclides, and
are thus not entirely indicative of surface contamination.

Elevated radiation zones ider " “ed by the aerial survey generally correspond to areas
where surface contamination has been noted by surface radiation surveys. Figure 4-2 shows
underground contamination and migration identified
) The primary areas of surface contamination noted

° The 241-C Tank Farm

° The 218-E-12B Burial Ground

WHC(PUREX4)/9-29-92/03379A
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241-A Tank Farm, had consistently high readings throughout the 5-year period
Evaporator is located just east of the 241-A Tank Farm No. 10 sampling sitel

In 1990, new sampling locations were established giving the P...EX Plant Aggregate
Area enly-twenty-five dosimeter sites. The new sites were generally located on or near areas
of known contamination and the results appeared to be slightly elevated over the previous
sampling rounds. Measurements were generally a little above 100 mrem/yr The highest
average reading was 1,200 mrem/yr from the 241-A Tank F 241-
A Tank Farm. These results—afe' summarized in Table 4-7 ’

4.1.1.2.3 Surface Soil Sampling. Between 1978 and 1989, st  ce soil samples were
collected annually from a regular rectangular grid that covers the 200 East Area with 36
sampling points. Eight of these sampling sites are located within or adjacent to the PUREX
Plant Aggregate Area. The sample pomts have never been exactly surveyed but are

(1,000 ft) spacings. In addition, between 1985 and 1989, soils have been sampled along
fences enclosing the tank farms in the 200 East Area. There are two soil samples associated
with the 241-C Tank Farm and one soil sample associated with each of the following tank
farms; 241-A, 241-AN, 241-AW, and 241-AZ. None of the soil sampling locations were at
waste management units or unplanned release sites, so these data cannot be applied directly.

The results of the two soil sampling programs since 1985 are summarized in Tables 4-8
I. Tables that present all of the data collected since 1985 are contained in
. Counting errors are included with each analytical result and those entries that
are greater than the accompanying counting errors are denoted with shading.

The most commonly detected radionuclides were *°Sr, *’Cs, 2“Pb, U total, Z*Pu, *°Pu,
and "~ |. However, only *’Cs, *Sr, 2“Pb, U total, and **Pu were found consistently at
concentrations above counting errors (Schmidt et al. 1990).

The highest radionuclide concentrations were generally noted in the vicinity of the
241-C Tank Farm. The highest concentrations of **Sr were consistently found at Site 2E17,
adjacent to the 241-C Tank Farm. The trend at these locations has been generally upward
since 1984. This is believed to be due to residual low-level contamination from the
241-C-151 Diversion Box incident which is discussed in detail in Section
(Schmidt et al. 1990).

In 1990, new soil sampling locations were established that are located close to areas of
known surface contamination. The locations of these new sites are shown on Plate 3. There

WHC(PUREX-4)/9-29-92/03379A
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highest '®Ru concentrations in the area.

extenslvely studied by geophyslcal well logging. Geephysreai—we}}-leggmg
been conducted in the PUREX ant Aggregate Area since the late 1950’s. Gross

gamma-ray logs have been used since that time to evaluate radionuclide migration in the
vadose zone beneath selected waste management units. However, very little gross gamma

this study. The log mterpretatlon generally consisted of identifying zones with anomalously
high gamma-ray counts that could be indicative of radionuclide contamination. The depths,

thicknesses, and intensities of these zones were then compared for logs from the same holes.
Any significant changes may be indicative of contaminant migration in the vadose zone.

by the fact that logging equlpment and procedures have net

results of the log interpretations are also summarized with the appropriate v te manage ent
units in Section 4.1.2.

Contaminant migration through the vadose zone is dependent upon a number of
properties, including chemical form of the waste, characteristics of the soil matrix, physical
properties of the vadose zone and the volume of liquid introduced to the soil column. The
interaction between waste form and soil characteristics is discussed in Section 4.2.2.1.4.

' 1ste management units that have rec: ed rge volumes of liquid are more hkely to
] aused subsurface contaminant migration. The potential for liquid wastes to
mrgrated through the vadose zone to the groundwater ean-be#is estimated by companng the
volume of waste discharged at each waste management unit to the estimated pore volume in
the vadose zone soil column below the waste management unit. If the volume of liquid
discharged to the ground is greatesfarger than the soil column field-eapaeity-celeulated-using
O—I—ae—the-staandﬁd-pore volume then it is hkely that wastewater would reach the

depth to groundwater times the plan view cross-sectional area of the base of the waste
management urit); (2) there is no significant change in liquid volume being introduced to 1e

soil col due to evapotranspiration of-preeipitation; and (3) the average pere

walemmese

WHC(PUREX-4)/9-29-92/03379A
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tank farms are characterized as an area of surface contamination and there is an area of
active surface migration on the northern end of the tank farm properties.

There are = :lve TLDs surroundmg some of the 241-A,
' Tank Farms. Th G REFE e A A A %
AZ-Tank Farms—Four of the TLDs are located near the 241-A Tank Farm The TLDs
stationed on the western margin of the 241-A Tank Farm averaged between 224 and 220
mrem/yr between 1985 and 1989 (Table 4-6). During the same period, the southern-most
station averaged 883 mrem/yr while the eastern-most station had the highest average of 2,585
mrem/yr. The monitoring period for 1990 saw a decrease in all stations with the exception
of the TLD station on the southern margin of the 241-A Tank Farm. This station showed a
slight average increase to 908 mrem/yr. These results are higher than any other monitoring
location in the PUREX Plant Aggregate Area. The high annual dose rate is probably
indicative of a combination of surface contamination in the tank farm area and some
emissions from the tanks themselves. The upper surfaces of tanks 241-A-101 through 241-
A-106 are all 2 m (7 ft) below grade so the waste contained within the tanks is largely, but
not entirely shielded from the ground surface. There are no TLDs stationed close to the

; § 241-AX Tank Farm§ nor are there a ' near the 241-C Tank Farm.

Surface radiation dose rate surveys are also performed regularly over the tank farm
areas. The highest observed in the A tank farm during the September
1991 survey were 50,000 dis/min and 40 mrem/h over the 241-A-104 Single-Shell Tank and
50 mrad/h over the 241-A-101 Single-Shell Tank. The highest-dese-rate
observed in the 241-AN Tank Farm was 20,000 dis/min between—emﬂes—w%&ﬂd—}%—m
3, and a contact reading of 50 mrem/h on the
. The 241-AP Tank Farm had its highest contact
reading on the 105-AP Valve Pit of 2.5 mrem/h. The 241-AW Tank Farm had two contact
readings of 40 mrem/h with the 104-AW: . Tank and the exhaust
filter. There was also a dose rate reading of 50, s/min on the ground under the
deentrainer. The highest dose rate observed in the 241-AX Tank Farm was 20 mrem/h over
the 241-AX-103 Single-Shell Tank. The 241-AY Tank Farm had its highest reading of 70
mrad/h on the plastic wrapped raiser over the 101-AY Tank. The 241-AZ Tank Farm’s
highest contact reading was 30 mrem/h on the 16+-AZ2
241-C Tank Farm had dose rates taken in the general area, on contact, and a scan at 0 3m
(1 ft). The highest general area dose rate was 110 mrem/h near the 241-C-105 Single-Shell
Tank breather. The highest contact reading for the 241-C Tank Farm was 12 mrem/h on the
241-C-112 Single-Shell Tank observation port. The highest reading for a scan at 0.3 m (1 ft)
was <1.0 mrem/h. These data were compiled directly from the Supplemental Scheduled
Radiation Survey Reports kept at the Tank Farm Health Physics Department for the 200 East
Area.

WHC(PUREX4)/9-29-92/03379A
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paraffin hydrocarbons and tributyl phosphate was discharged to the crib (DeFord 1991). ..e
radioisotopes thought to be present are '*’Cs, '®Ru, and *Sr. The 1990 radiological survey
did not identify any areas of surface contamination at this site.

4.1.2.3.3 216-A-3 Crib. This is an inactive waste management unit. Inventory data
for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.3, the crib
received over 3,000,000 L (792;602-800 X gal) of waste containing *’Cs, '®Ru, and *Sr.
The unit is monitored annually and n tamination was detected in the 1990 survey. The
unit received waste from silica-gel regeneration, uranyl nitrate hexahydrate, liquid waste,
liquid drainage, and heating soil condensate.

4.1.2.3.4 216-A-4 Crib. This is an inactive waste management unit. Inventory data
for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.4, the crib
received 6,210,000 L (1,640,6870X) gal) of laboratory cell drainage waste containing *Cs,
106Ru, and *Sr. In1958-¢

cnb became plugged

4. 2.3.5 216-A-5 Crib. This is an inactive waste management unit. Invent ita
for this unit are summarized in Tables 2-2 As detailed in Section 2.3.3.5, the crib
received 1,630,000,000 L ( ; _ gal) of acidic waste contmmng B7Cs,

mdrcate that breakthrough to the groundwater could have occurred In November 1983, the
unit was stabilized when PUREX Plant exclusion area fences were installed (WHC 1991a).
No contamination was detected in the 1989 radiological survey.

4.1.2.3.6 216-A-6 Crib. This is an inactive waste management unit. Inventory data
for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.6, the c1
""""""""""""" al) of waste containing 137Cs 1%Ru,

as enlarged to include the contaminated

and *Sr. The radxatlon zone denotmg th1
ground surface northeast of the unit.

..... FROTHE d release; (UPR—ZOO—E—ZI) It
was an overflow from the crib that contammated t cent to the crib with unknown
beta/g: . reading to 500 mR/h. Almost two years later another knews release

V  Z(PUREX4)/9-29-92/03379A
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S and 218-A-8 E. The average TLD readings for 216-A-8 S was 106 mrem/yr, and for 216-
A-8 E was 121 mrem/yr (Table 4-7).

4.1.2.3.9 216-A-9 Crib. 1is is an inactive waste management unit. The inventory
data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.9, the
crib received 981,000,000 L (259,186; %) gal) of waste contammg the followmg
radionuclides: y
detected elevated radlatlon levels in 1963 yet by 1976 the radlatlon level was near

- background. The April 1990 surface radiological survey found one spot with a level of

30,000 dis/min, which is an increase from 1989.

Grid sampling sSite 2E23 is near the 216-A-9 Crib. This site was monitored for
external radiation, vegetation sampling, and grid soil sampling. The external radiation
momtorm TLDs averaged 103 mrem/yr for 1985 to 1989 (Table 4-6). The greatest
~ radionuclides present in the vegetation sampling were '*Ru at 3.25 pCi/g,
and *Tc at 1.1 pCi/g (Table 4-11). The greatest radionuclide concentrations detected in the
gri soil sampling were *'Cs at 9.97 pCi/g, and *Sr at 2.2 pCi/g (Table 4-8).

4.1.2.3.10 216-A-10 Crib. This is an inactive waste management unit. The inventory

ta for this unit are summarized in Tables 2-2 and 2- 3. As detailed in Secti 2.3.3.10, the
crib received a total of 3,210,000,000 L (848,084;544(¥)X},000 gal) of waste containing
#Am, ¥Cs, 3H, ¥I, 147Pm BEpy, PPy, 24py, ‘°‘Ru, and *Sr. Surveillance information
suggests that since the begmnmg of 1984 ’H concentrations beneath the site have been
increasing for the first time since PUREX resumed operations. Nitrate concentrations have
also been continually increasing since March 1984, tripling since September 1985.
Measurements of alpha radiation in well number 299-E24-02 have increased sixfold since
September 1985, and are presently twice the #*U concentration limit. The nitrate level is
currently fluctuating at about five times the drinking water standards since June 1985.
However, no surface contamination was identified by the 1990 radiological survey.

External radiation monitoring was taken at two sampling sites within the 216-A-10 ( b
2a and at one site near the crib, Site 2E29. From 1985 to 1989 the average TLD readings
for Site No.1 was 88 mrem/yr, Site No.2 was 82 mrem/yr, and Site 2E29 was 80 mrem/yr
(Table 4-6). In 1990, only Sites No.1 and No.2 were sampled for external radiation. The
average TLD readings for 216-A-10 No.1 was 99 mrem/yr, and for 216-A-10 No.2 was 107
mrem/yr (Table 4-7).

WHC(PUREX4)/9-29-92/03379A
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surveys identified brush with up to 30,000 ct/min (beta). Since then, the crib area has
generally been below detectable limits. The unit was surface stabilized in 1988.

Grid sampling site 2E18 is just west of the 216-A-24 ( b. This site was monitored
for external radiation, vegetation sampling, and grid soil sampling. The external radiation
monitoring TLDs averaged 111 mrem/yr for 1985 to 1989 (Table 4-6). The greatest

Be at 2.
grid soil sampling were *“/K at 15.1 pCi/g, and '*'Cs at 6.24 pCi/g (Table 4-8).

There are also two fenceline soil sampling sites near the 216-A-24 Crib. Site A-" -E2
is northwest of the crib and Site A-TF-E3 is just west of the crib. The radionuclides with
the highest concentrations at Site A-TF-E2 were **’Cs at 7.29 pCi/g, and *K at 13.9 pCi/g.
The radionuclides with the highest concentrations at Site A-TF-E3 were '¥'Cs at 10.3 pCi/g,
and “K at 15.1 pCi/g . ..ble 4-9).

4.1.2.3.13 216-A-27 Crib. This is an inactive waste management unit. The inventory
data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.13, the
crib received 23,200,000 L of waste expected to contain '*’Cs, '®Ru, and *Sr. Data from
Wells 299-E17-2 and 299-E17-3 indicate that breakthrough to groundwater has not occr  :d
at this site and the 1990 radiological survey did not detect any contamination (WHC 1991a).

data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.14, the
crib received over 7,000,000,000 L (1,849,405,548 gal) of waste containing 2'Am, *’Cs,
*H, "Pm, #°Pu, '%Ru, "®Sn, and **Sr. During the winter of 1971 to 1972, an alkaline
deposit formed over the surface of the crib. It appeared to be a salt deposit condensing out
of vapors being emitted from the unit through the porous soil. In June 1972, the ground was
covered with layers of sand and plastic. A surface radiological survey in 1990 did not find
any evidence of radioactivity above detection limits.

External radiation monitoring was performed at two sites within the 216-A-30 Crib
area. From 1985 to 1989 the average TLD readings for Site No.1 was 87 mrem/yr, and for
Site No.2 was 84 mrem/yr (Table 4-6).

4.1.2.3.15 216-A-31 Crib. This is an inactive waste management unit. The inventory
data for this unit are summa ° .d in Tables 2-2 and 2-3. As detailed in Section 2.3.3.15, the
crib ceived 10,000 L (2,642 gal) of neutral organic waste from the 202-A Building. The
waste was expected to contain *’Cs, !%Ru, and **Sr. The waste inventory and the waste
volume indicate that no breakthrough to groundwater has occurred and no surface
contamination was detected during the 1988 radiological survey.
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measured in Wells 299-E17-5 and 299-E17-9. The parameters measured for included
ammonia, fluoride, nitrate, pH, TOC, chloride and conductivity. Most of the i
fluoride readings were below detection, nitrate ranged from 89.5 to 261.0 p/m
ranged from 0.414 to 0.763 pfmppm (WHC 1988b).

Data from Well 299-E17-05 shows total alpha and total uranium concentrations are two
times the concentration limit from #2*U. However, concentration of isotopes are below
concentration limits. There is an increasing trend in *H since August 1984, and NO, from
June 1984 to February 1985. Nitrate currently fluctuates around two times the drinking
water standards. However, no surface contamination was detected during the 1990 survey.

External radiation monitoring was performed at two sampling sites within the 216-A-
36B Crib area. In 1990 the average TLD readings for Site No.1 was 100 mrem/yr, and for
Site No.2 was also 100 mrem/yr (Table 4-7).

4.1.2.3.19 216-A-37-1 Crib. This is an inactive waste management unit. The
inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section
2.3.3.19, the crib receives process condensate from the 242-A Evaporator. The 1990 annual
radiological survey indicates a total volume of 377,000,000 L (99,603,699 gal) of waste
received by the crib. The waste contains *'Am, *'Cs, *H, I, ’Pm, *°Pu, '®Ru, *Sn,
and *Sr. Data from Well 299-E25

tritium) over the last seven mont
showed a decrease from April to October of 1985. The November 1983 sample was twice as
high as the previous month and has shown an increase since then. Nitrate remains between
two and four times the drinking water standards. Well 299-E25-20 shows that a decreasing
trend of *H has been exhibited since February 1985. In August 1986 nitrate remained
between three and five times the drinking water standard. A surface radiation survey did not
detect any contamination (WHC 1991a). The crib surface is moderately covered with deep
and shallow rooted vegetation.

External radiation monitoring was performed at one sampling site within the 216-A-37-
1 Crib area. From 1985 to 1989 the average TLD reading was 87 mrem/yr (Table 4-6).
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any surface contamination at this unit. However, during the 1990 radiological survey direct
readings of 10,000 dis/min (beta-gamma) and 2,300 dis/min (alpha) were identified.

4.1.2.3.38 216-A-33 French Drain. This is an inactive waste management unit. It
was designed to receive bearing cooling waste from the 291-A-1 Stack electrical exhaust
fans. However, no coolant was ever used; therefore, no waste was ever discharged to this

radiological suey did not detect any contamination at this french drain.
4.1.2.3.39 216-A-35 French Drain. This is an inactive waste management unit. It

received 10,000 L (2,642 gal) seal cooling water from the air sampler vacuum pumps in the
202-A Buﬂdmg The waste is expected to contam less than 1 C1 total beta act1v1ty

Bf&m—The dram is marked by a large dlameter yellow concrete p1pe with a "confined
space” wammg posted however there are no identification posts. It is assumed-to-be as in
the same radiole ; as the 216-A-13 French Drain. No
contamination was detected in the 1990 radiological survey.

4.1.2.3.40 216-C-8 French Drain. This is an inactive waste management unit. It
received an unknown volume of ion-exchange w ste f 271-CR Building. The waste
1s expected to contam less than 10 C1 total beta it -

"Underground Radioactive Material."

4.1.2.4 Reverse Wells. Well 299-E24-111 is the only injection well in the PUREX Plant
Aggregate Area. It is located JllSt west of the 216 A—38 1 Cnb and has 51m11ar functlons to a
reverse well aR-iEact 1Ri-Hhd

Hs—aw > : e-tanle The unit recelved eleven
3 785 L (1 000 gal) mJectlons of umform solutlons of calcmm chloride, calcium nitrate and
selected ©  ers composed of **Cs and *Sr. The well was built for testing purposes only and
was never activated to accept waste from any operatlons on the Hanford Site. Sinee-the-wel
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The unit received about 3,030 m® (107,003 ft*) of both mixed fission products and
transuranic (TRU) dry waste. This waste is expected to contain *'Cs, !®Ru, and *Sr. The
1990 annual radiological survey identified weeds in the southeast corner of the site that were
contaminated to a level of 5,000 ct/min.

UPR-200-E-53. The 218-E-1 Burial Ground has an unplanned release associated with
it, UPR-200-E-53. The release occurred dv 1g a burial operation when cc mination v
spread by uncovering previously buried waste at the south end of a waste t  ch in the burial
ground.. The release had unknown beta/gamma contamination with readings to 150 mR/h.
Currently, there are no signs indicative of an unplanned release.

4.1.2.9.3 218-E-8 Burial Ground. This is an inactive waste management unit. 7 3
unit is constructed to a depth of 4.6 m (15 ft) with an unknown number of backfilled
trenches. The burial ground received mixed fission products and transuranic waste,
including repair and construction wastes from the 293-A Building and the PUREX Plant new
crane addition. The unit received 2,265 m* 1% of waste expected to contain **'Cs,
1%Ru, and *Sr. On February 21, 1979 residue from broken tumbleweeds blown in along
the west boundary line of this site were found to be reading greater than 100,000 ct/min
beta/gamma activity.

4.1.2.9.4 218-E-12A Burial Ground. This is an inactive waste management unit.
The site is constructed to a depth of 4.9 m (16 ft) with 28 dry waste burial trenches.
Operational experience has shown that the backfill was substantially less than the present
requirement of 1.2 m (4 ft). Some waste was visible at the surface prior to stabilization
efforts. The unit is designated as an area of underground contamination and surface
contamination.

The wastes received by the trenches included dry waste packaged °= cardboard boxes
an plastic bags, and acid-soaked material. The total volume of waste received by the burial
ground is 15,249 m® (538,511 ft®) containing *'Cs, !®Ru, and **Sr. 7 e 1990 survey
detected unidentified contamination in small areas reading 20,000 dis/min and contaminated
tumbleweed up to 40,000 dis/min.

4 e - The 218-E-12A
Burial Ground has two unplanned releases assocxated w1th 1t Unplanned release UPR-200-E-
24 occurred on June 17, 1960 when a burial box collapsed during burial operations, causing
spotty ground contamination from the burial ground to the east area perimeter fence, a
distance of about 3.2 km (2 mi). The contamination had unknown beta/gamma readings up
to 2,000 mR/h at the site. Average radiation level “side the burial ground fence was 30
mR/h at 10 cm (4 in.). Unplanned release UPR-200-E-30 occurred on April 20, 1961 when
another burial box collapsed during burial operations spreading contamination throughout
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example of this process occurred at the 216-U-16 Crib in the U Plant Aggregate Area, where
lateral migration of acidic waste above a caliche layer mobilized radionuclides ishelow the
216-U-1 and 216-U-2 Cribs (Baker et al. 1988).

4.2.2.1.3 Soil Moisture Transport Properties. ..e moisture flux in the vadose zone
is dependent on hydraulic conductivity as well as gradients of moisture content or matrix
suction. Higher unsaturated hydraulic conductivities are associated with higher moisture
contents. However, higher unsaturated hydraulic conductivities may be associated with fine-
grained soils compared to coarse-grained soils at low moisture contents. Because of the
stratified nature of the Hanford Site vadose zone soils and the moisture content dependence
of unsaturated hydraulic conductivity, vertical anisotrophy is expected, i.e., vadose zone soils
are likely to be more© meable in the horizontal direction than in the vertical. This vertic:
anisotrophy may reduce the potential for contaminant migration to the unconfined aquifer.

4.2.2.1.4 Retardation. The rate at which contaminants will migrate out of a complex
waste mixture and be transported through unsaturated soils depends on a number of
characteristics of the chemical, the waste, and the soil matrix. In general, chemicals that
have low solubilities in the leaching fluid or are strongly adsorbed to soils will be retarded in
their migration velocity compared to the movement of soil pore water. Studies have been
conducted of soil parameters affecting waste migration at the ~ nford Site to attempt to
identify the factors that control migration of dionuclides and other chemicals. Recent
studies of soil sorption are summarized in Serne and Wood (1990). Some of the processes
that have been shown to control the rate of transport are:

o Adsorption to Seils. Most contaminants are chemically attracted to some degree
to the solid components of the soil matrix. For organic compounds, the
adsorption is generally to the organic fraction of the soil, although in extremely
low-organic soils, adsorption to inorganic components may be of greater
importance. Soil components contributing to adsorption of inorganic compounds
include clays, organic matter, and iron and aluminum oxyhydroxides. In ge: al,
Hanford surface soils are characterized as sandy or gravelly with very low
organic content (less than 0.1%) and low clay content (less than 12%) (Tallman et
al. 1981). Thus, site-specific adsorption factors are likely to be lower, and rate
of transport higher, than the average for soils nationwide.

o Filtration. Filtration of suspended particulates by fine-grained sediments has
been suggested as a mechanism for concentration of radionuclides in cer "1
sedimentary layers. This finding suggests that migration of suspended
particulates may be an important mechanism of transport for p rly soll e
contaminants.
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Contaminant distributions near the burial ground type units in the PUREX Plant
Aggregate Area are likely significantly different from ose associated with the liquid waste
management units. Because burial grounds received only dry waste, the burial grounds are
unlikely to release contaminants to the vado zone. As a result, only surface contaminant
releases have been identified at burial grounds. In this case, wind and near surface
biological activity are the dominant processes for transporting and redistributing
contaminants.

Contaminant distribution at most unplanned releases is expected to be at or just below
the surface. These sites generally received little, if any, liquid, therefore, migration into the
wer vadose zone is not expected. The primary process for transpor dredist “v g

contaminants in this case is wind and near surface biological activity.

The schematic diagram is based on the stratigraphy underlying the PUREX Plant
Aggregate Area, the chemical characteristics of the primary suspected contaminants in the
area, and known vadose zone contaminant distributions identified from previous studies. The
subsurface geology of the aggregate area is presented in Sections 3.4 and 3.5, and the
chemical characteristics of various contaminants are detailed in Section 4.2.4.

In the past, drilling and sampling programs have zen conducted at the 216-Z-1A Tile
Field (Price et al. 1979), the 216-Z-9 Trench (Smith 1973), the 216-Z-12 Crib (Kasper
19¢ ), the 200-BP-1 Operable Unit cribs (the BY Cribs) (Buckmaster and Kaczor 1992,
Appendix A), the 216-U-10 Pond (Last and Duncan 1980), and the 216-Z-19 itch (Last d
uncan 1980). These studies, in conjunction with geophysical well logging data, have been
used to estimate the expected contaminant distributions beneath comparable waste
management units in the PUREX Plant Aggregate Area.

Some of the general conclusions that may be drawn from these previous studies are:

(1) Maximum radionuclide contaminant concentrations should be expected directly
beneath the main discharge points of the units with the exception of highly mobile
contaminants such as tritium.

(2) Radionuclide contamination is not expected to spread laterally more than 15 to
30 m (50 to 100 ft) beyond the point of discharge and should be at much low:
concentrations than those noted beneath the center of the discharge point; a
possible exception being areas of erched water.

(3) Radionuclide contamination decreases rapidly with depth. The highest
concentrations should occur within 2 or 3 m (6 to 10 ft) of the bottom of the
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Note that a complete radionuclide analysis of the PUREX |
streams is not available. Thus, it is possible that additional radionuclides were disposed of to
PUREX Plant Aggregate Area waste management units that are not included in the waste
inventories.

Nonradioactive chemicals reportedly n ‘:ased into PUREX Plant Aggregate Area waste
management units in large quantities include nitrates, sodium, sulfate, tributyl phosphate,
ammonium nitrate, and ammonium carbonate.

4.2.4.3 Mobility. Since most wastes at the PUREX Plant Aggregate Area were released
directly to subsurface soils via injection, infiltration, or burial, the mobility of the wastes in
the subsurface w1]1 determme the potentxal for future exposures. The moblhty of the

e and will need to be obtained

during future field investigations. However, it is possible to make general statements about
the relative mobility of the candidate contaminants of concern.

4.2.4.3.1 Transport to the Subsurface. The mobility of radionuclides and other
inorganic elements in groundwater depends on the chemical form and charge of the element
or molecule, which in turn depends on site-related factors such as the pH, redox state, and
ionic composition of the groundwater. Cationic species (e.g., Cd**, Pu**) generally are
retarded in their migration relative to groundwater to a greater extent than anionic species
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The mobility of inorganic species in ¢ | can be divided roughly into three ¢ ses,
using site-specific values (Serne and Wood 1990) where available and generic values
otherwise: highly mobile (K,<5), moderately mobile (5 <K;<100), and low mobility
(K;>100). Table 4-36 lists the class ranking for each of the inorganic contaminants of
concern. The ranking presented in this table indicates general mobility characteristics.
Actual mobility of specific contaminants will be influenced by their valence state and ligands.
Specific mobilities will be determined in future site investigations and will address these
potential influences.

tendency of organic compounds to adsorb to the organic fraction of soils is

idicated by the soil organic matter partition coefficient, K. Partition coefficients for the
organic chemicals of concern at the PUREX Plant Aggregate Area a lis | in Table 4-35.
Chemicals with low K, values are weakly absorbed by soils and will tend to migrate the
subsurface, although their rate of travel will be retarded somewhat relative to the pore water
or groundwater flow. Soils at the Hanford Site have very little organic carbon content and
thus sorption to the inorganic fraction of soils may dominate over sorption to soil organic
matter.

4.2.4.3.2 Transport to Air. Transport of contaminants from waste management
to the atmosphere can occur by means of vapor transport or by fugitive dust emissions.
Chemicals subject to transport via airborne dust dispersion are those that are non-volatil
persistent on the soil surface, including most radionuclides and inorganics, and some or;
such as creosote and coal tar.

Chemicals subject to volatilization are mostly organic compounds; however, some
the radionuclides detected at the site are subject to evaporation and could be lost from
shallow soils to the ambient air. The most important species in this category are *C,
and 1.

The tendency of an organic compound to volatilize can be predicted from its Henz
Law Constant, K;, a measured or calculated parameter with units of atmospheres per cu
meter per mole of chemical. Henry’s Law Constants of the organic candidate contamin

be lost rapidly to the atmosphere from surface water and shallow soils. Organic
contaminants of concern that fall into this class include:

o Chloroform
e  Methylene chloride

° Toluene
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subsurface under anoxic conditions. Volatile aromatics, such as toluene, are generally
ermediate in their biodegradability.

4.2.4.5 Toxicity. Contaminants may be of potential concern for impacts to human health if
they are known or suspected to have carcinogenic properties, or if they have adverse
non-carcinogenic human health effects. The toxicity characteristics of the chemicals detected
at the aggregate area are summarized below.

4.2.4.5.1 Radionuclides. All radionuclides are classified by EPA as known human
carcinogens based on their property of emitting ionizing radiation and on the evidence
provided by epidemiological studies of radiation-induced cancers © 7. N~
carcinogenic health effects associated with radiation exposure include genetic and teratoger
effects; however, these effects generally occur at higher exposure levels than those required
to induce cancer. Thus, the carcinogenic effect of radionuclides is the primary identific
health concern for these chemicals (EPA 1989b).

Risks associated with radionuclides differ for various routes of exposure depending on
the type of ionizing radiation emitted. Nuclides that emit alpha or beta particles are
hazardous primarily if the materials are inhaled or ingested, since these particles expi d their
energy within a short distance after penetrating body tissues. Gamma-emitting radioisotopes,
which deposit energy over much larger distances, are of concern as both external and internal
hazards. A fourth mode of radioactive decay, neutron emission, is generally not of major
he: h concern, since this mode of decay is much less frequent than other decay processes.

In addition to the mode of radioactive decay, the degree of hazard from a particular
radionuclide depends on the rate at which particles or gamma radiation are released from the
material.

Excess cancer risks for exposure to the primary radionuclide contaminants of concern
by inhaling air, drinking water, ingesting soil, and by external irradiation are shown Table

pCi/g in ingested soil, or to external radiation from soil having a radionuclide content of 1
pCi/g (EPA 1991). These values are computed as the slope factor (risk per unit intake or
exposure) multiplied by the inhalation or ingestion rate and the number of days in a 70-year
lifetime (EPA 1991b).

For those radionuclides without EPA slope factors, the Hanford Site Baseline Risk
Assessment Methodology (DOE/RL 1992b) will be consulted. This document proposes to
consult the EPA office of Radiation Programs to request the development of a slope factor or
to use the dose conversion factors developed by the International Commission on

adiologic: Protection to calculate a risk value. Any Hanford Site risk assessments will be

WHC(PUREX-4)/9-29-92/03379A

4-55






NN R W -

DOE __L-92-04
Draft B

4.2.4.6 Bioaccumulation potential. Contaminants may be of concern for exposure if they
have a tendency to accumulate in plant or animal tissues at levels higher than those in the
surrounding medium (bioaccumulation) or if their levels increase at higher trophic levels in
the food chain (biomagnification). Contaminants may be bioaccumulated because of
element-specific uptake mechanisms (e.g., incorporation of strontium into bone) or by
passive partitioning into body tissues (e.g., concentration of organic chemicals in fatty
tissues).

WHC(PUREX4)/9-29-92/03379A

4-57







































S1-1v

Table 4-1. Summary of Known and Suspected Radionuclide ( ntamination.

Waste Management Unit

3

Page 7 of 13

Surface
Soil
(0-1 m)

Surface
Water

Biota

Vadose
Zone

Remarks

299-E24-111 Injection Well

216-A-18 Trench

216-A ) Trench

216-A-20 Trench

216-A-40 Trench

UPR-200-E-59

216-A-29 Ditch

216-A-34 Ditch

2607-EA Septic Tank/Drain Field - -- - - - No reported release
2607-EC Septic Tank/Drain Field - - -- -- - No reported release
2607-ED Septic Tank/Drain Field - - - - - No reported release
2607-EG Septic Tank/Drain Field - - - -- - No reported release
2607-1 Septic Tank/Drain Field - -- - - - No reported releass
2607-EL Septic Tank/Drain Field - - - - - No reported release
2607-E6 Septic Tank/Drain Field - - -- -- - No reported release
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. I 1e10of 13
Surface
Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks
218-E-8 Burial Ground - S - K S
218-E-12A Burial Ground - S, R? - - S, R? UPR-200-E-24; UPR-200-E-30

218-E-12B Burial Ground

218-E-13 Burial Ground

200-E Burning Pit

UN-200-E-62; UPR-200-E-106

UN-200-E-10

UN-200-E-11

UN-200-E-12

UN-200-E-13

UN-200-E-15

UN-200-E-16

UN-200-E-18

UN-200-E-19

UN-200-E-20

UN-200-E-22

UN-200-E-25

UN-200-E-26

Wi lnwnjmn o nn »in
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 6 of 13
Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole
Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling | Geophysics
216-A-23B French Drain C - - - - -
216-A-26 French Drain - R -- - - -
216-A-26 A French Drain C R -- - - -
216-A-28 French Drain R,C R -- R - -
216-A-33 French Drain -- R - - - -
216-A-35 French Drain C R -- - -- -
216-C-8 French Drain R -- - -- -
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RM20: 216-A-29 Ditch

o

Table 4-11. Results of Surface Water Sampling (pCi/L).

1985
1986 1987 1988 1989 1990

Radionuclide Result Error Result Error Result Error Result Error Result Remit
Total beta
Max 8.8E-02 1.24E-01 2.7E-02 <1.00E+02 <1.00E+02 <4.0E+01
Min 1.7E-02 <1E-01 <1E-01 <1.00E+02 <1.00E+02 <4.0E4+01
Average 4.9E-02
S 5.1E02
Total alpha
Max 1.2E02 <1.0E-02 1.1E-02 SE+00 « DOE+02 1.04E4+02
Min 1E-03 <1E-01 <1E-01 <1.00E+02 « DOE+402 <4.0E4+01
Average 3E-03
sDh 6E-03
Cesium-137
Max 5.8E-02 <9.0E-02 1.27E-01 <1.00E+02 6.2E+01 <4.0E+01
Min 4.2E-02 <1E-01 1E-01 <1.00E+02 <1.00E+02 <4.0E4+01
Average 4.7E-02
SD 9E-03
Strontium-90
Max 4.0E-02 <8.3E-02 <3.0E-02 <1.00E+02 <4.0E+01
Min 1.5E-02 <1E-01 <1E-01 <1.00E+02 <4.0E+01
Average 2.7E-02
SD 1.7E-02
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Table 4-14. Summary of Gamma-Ray Logs that were Reviewed.
Page 2 of °
Waste Management Number of
Unit Well Number Times Logged Inclusive Dates
216-A-37-1 Crib " E25-17 4 12/76 to 3/90
E25-18 3 12/76 to 6/88
(01-37-11)
E25-19 4 12/76 to 9/82
(01-37-05)
E25-20 4 12/76 to 9/82
216-A-37-2 Crib ) | - -
(01-37-22)
E25-23 - -
(01-37-17)
E25-24 - -
216-A-45 Crib E25-12 4 5/63 to 3/90
E25-13 _
E25-53 3 5/63 to 8/82
E25-54
E17-12 1 4/86
E17-13 1
E17-53 1
F17-54 1
- = not available



























































































_ _Tpkla 4-26. Summary of Tank Farm Vadose Zone Well Gec~kveical L ring Results. Page 2 of 2
Number Geophysical l
of Assoc. Evidence of
Single-Shell Tank | Dry Wells Leaking? Comments
241-C-112 4 No Region of elevated radiation attributed to leaking transfer line !
241-C-201 0 No Tank is an assumed leaker; no monitoring wells in place
241-C-202 0 No Tank is an assumed leaker; no monitoring wells in place
241-C-203 0 No Tank is an assumed leaker; no monitoring wells in place '
241-C-204 0 No Tank is an assumed leaker; no monitoring wells in place

Source: Welty et al. 1988.
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Table 4-27. Cesium Inventories for Tank Leak Unplanned Releases.

Unplanned Release

UPR-200-E-125
UPR-200-E-126
UPR-200-E-136
UPR-200-E-137

Tank
241-A-104
241-A-105
241-C. )1
241-C-203

Gallons/Liters Leaked

5,000/18,900
24,000/90,720

2,500/9,450

400/1,512

NA Information not available.

WHC\9-24-92\03379T .4
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Cesium-137

18,000 Ci
NA
2,000 Ci
NA
















20¢-1y

T: e 4-30. Average Concentrations of Radiological Parameters for
PUREX Waste Effluent and Groundwater Near the 216-A-36B Crib

from 1983 through 1987. Page 3 of 3
Total |
Alpha Total Beta | Tritium Sr-90 Cs-137 Ru-106 Co-60 Uranium Nitrate
1987 (Ci/ml) | (PCi/ml) | (pCi/ml) | (PCi/ml) | (PCi/ml (PCv/ml) | (pCi/ml) | (PCi/ml) (mg/L)
299-E17-5 | 6.68E+00 | 1.7SE+02 | 4.42E+06 | 9.78E+01 | 2.78E+( 9.65E-01 | 1.22E+01 | 9.28E+01 | 8.16E+00
299-E17-9 | 3.26E+00 | 2.32E+01 | 5.53E+06 | 1.54E+02 | 3.33E+(  -1.49E+00 |-1.53E+00| 1.91E+01 | 3.61E+00

NA = No analysis for this constituent.

BDL = Below detectable limit.
NN = Analysis not necessary (as determined from inventory, effluent history, or gross alpha/beta analyses).

ASD = Ammonia Scrubber Distillate

Source: WHC, 1988b
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Table 4-32. Candidate Contaminants of Potential Concern for the

PUREX Plant Aggregate Area.

Page 2 of 2

OTHER INORGANICS
(Cont.)

Chloride

Cyanide

Ferric cyanide
Ferric nitrate
Magnesium

Nitrate

Nitric acid

Nitrite

Phosphate
Potassium fluoride
P droxide
Potassium permanganate
Silicon trioxide
Silver nitrate

Sodium

Sodium carbonate
Sodium dichromate
Sodium nitrate
Sodium nitrite
Sodium thiosulfate
Sulfamic acid
Sulfate

Sulfuric acid
Tungsten
Zirconium oxide

VOLATILE ORGANICS

Acetone
Chloroform
Methvlene chloride

Toluene
SEMIVOLATILE ORGANICS

Ethylene diamine tetraacetate
(EDTA)

Gylcolate

N-(2-hydroxyethyl)
ethylenediaminetriacetate
(HEDTA)

Oxalate

Oxalic Acid

Paraffin hydrocarbons

Sugar (sucrose)

Tartaric acid

Tributyl phosphate

o The radionuclide has a half-life of <1 year and if it is a daughter product, the parent has a half-life of
<1 year, or the buildup of the short-lived daughter would result in an activity of <1% of the parent

radionuclide’s initial activity.
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Table 4-34. Contaminants of Potential Concern for the PUREX Plant Aggregate Area.

RADIONUCLIDES FISSION PRODUCTS OTHER INORGANICS
(continued)
Gross alpha Beryllium
Gross beta Lead-210 Boron
Lead-211 Cyanide
TRANSURANICS Lead-212 Fluoride
Lead-214 Hydrazine
Americium-241 Nickel-59 Nitrate
Americium-242 Nickel-63
Americium-242m Niobium-93m VOLATILE ORGANICS
Americium-243 Polonium-214
Curium-242 Polonium-215 Acetone
Curium-244 Polonium-218 Chloroform
Curium-245 Poo ~ 40 Methy! " “ride
Neptunium-237 Protactinium-231 Toluene
Neptunium-239 Protactinium-234m 1,1,1-Trichloroethane
Plutonium-238 Radium-225
Plutonium-239/240 Radium-226 SEMIVOLATILE ORGANICS
e Plutonium-241 Ruthenium-106
Samarium-151 Tributyl phosphate
URANIUM Selenium-79
- Strontium-90
o Uranium-233 Technetium-99
Uranium-234 Thallium-207
Uranium-235 Thorium-227
Uranium-238 Thorium-229
Thorium-230
v FISSION PRODUCTS Thorium-231
~ Tritium
v Actinium-225 Yttrium-90
Actinium-227 Zirconium-93
Antimony-126
Antimony-126m HEAVY METALS
Barium-137m
Bismuth-210 Arsenic
Bismuth-211 Barium
Bismuth-213 Cadmium
Bismuth-214 Chromium
Carbon-14 Copper
Cesium-134 Iron
Cesium-135 Lead
Cesium-137 Manganese
Cobalt-60 Mercury
Europium-152 Nickel
Europium-154 Silver
Europium-155 Vanadium
Francium-221 Zinc
Iodine-129
Lead-209
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Table 4-38. Radiological Properties of Potential Radionuclides of Conc n

in PUREX Plant Waste Management Units. Page 1 of 2
Specific Principal
Activity? Radiation of
Radionuclide Half-Life in Ci/g Concern?’
[ wnc 10 day 5.8x 10° «
2iAc 21.8 yr 7.2 x 10! B, a
AlAm 432 yr 3.4 x 10° o
%2Am 16h 8.1x10° B
22mAm 152 yr 9.7 x 10° a
%43Am 7,380 yr 2.0x 10! a
137mp, 2.6 min 5.3x 108 ¥
210g; 5.01 day 1.2x10° i
211p; 2.13 min 4.2 x 108 a, B
23g; 45.6 min 1.9 x 107 B, o
214 19.9 min 4.4 x 10 B8, v
l4c 5,730 yr 4.5x 10° i
%2Cm 163.2 day 33x10° ¥
24Cm 18.1 yr 8.1 x 10! o
45Cm 8,500 yr 1.7 x 101 o, ¥
%Co 53yr 1.1 x 10° v
134cs 2.06 yr 1.3x10° v
135¢s 3 x 105 yr 8.8 x 10% B
137¢s 30 yr 8.7 x 10! v
152gy 13.3 yr 7.7 x 102 B8, v
154gy 8.8 yr 2.7 x 107 B8, v/
155Ey 4.96 yr 4.6 x 10 B8,y
21R, 4.8 min 1.8 x 10® o, ¥
H 123 yr 9.7 x 10° B8
1291 1.6 x 107 yr 1.7 x 10% i
4K 1.3 x10% yr 6.7 x 10 B, v/
3mNY 14.6 yr 2.8 x 102 o
9Nb 34.97 day 3.9x 104 B, v
BNi 8x 10% yr 7.6 x 102 ¥
63Ni 92 yr 2 x 102 i
2Np 2.14 x 10% yr 7.0 x 10* @,y
23Np 2.35 day 2.3x10° B
21py 32,800 yr 4.7x 102 o
234mp, 1.2 min 6.7 x 108 B, v
209pp 3.25h 4.5x 106 . B
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Table 8. Radiological Properties of Potential Radionuclides of Concern
in PUREX Plant Waste Management Units. Pare 2 of 2
T . | Specific Principal |
| Activity” Radiation of
Radionuclide Half-1 ife in Cilo (‘_nncemb/ :
<1vpp 223 yr 7.6 x 10* ﬁ_
21ipy 36.1 min 2.5x 107 B
212py 10.6 h 1.4 x 105 B8, v
214py, 26.8 min 3.3 x 107 B, v/
214p, 6x 107 8.8 x 1014 o
215po 7.8 x 10 2.9 x 1013 o
218p, 3.05 min 2.8 x 108 P
238py 87.7 yr 1.7 x 10! a %
239py 24,400 yr 6.2 x 102 o ‘
\ 240py 6,560 yr 2.3 x 10! o
. A1py 14.4 yr 1.0 x 102 B
. 25Ra 14.8 day 3.9x10* g
226Ra 1,600 yr 9.9 x 10! o
106Ry 1.0yr 3.4x 10° 8, ‘y"/
1265 12.5 day 4.1x 10° B, v
126mg, 19 min 7.9 x 107 B, v
5e < 65,000 yr 7.0 x 102 B
R 151gm 90 yr 2.6 x 10! B
¢ 205r 28.5 yr 1.4 x 102 8
_ PTec 213,000 yr 1.7 x 102 8
27Th 18.7 day 3.1x10* p
¢ 297y, 7,340 yr 2.1x 10°! «
230Th 77,000 yr 2.1x 102 p
21T 255h 5.3x10° 8
207 4.8 min 1.9 x 108 B, v
233y 159,000 yr 9.7 x 103 o
B4y 244,500 yr 6.2 x 103 o
25y 7.0 x10% yr 2.2x 10 o,y
38y 4.5 x10° yr 3.4x 107 o
oy 6.41 h 5.4x10° 8
3zr 1.5 x 106 yr 2.6x 103 g

o Calculated from half-life and atomic weight.
Y« - alpha decay; B - negative beta decay; 7 - release of gamma rays.
o  ~wmgh radiation.
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Table 4-40. Potential Chronic Human Health Effects of Chemicals Detected
or Disposed of at PUREX Plant Aggregate Area. Page 2 of 2
Tumor Site Non-carcinogenic
Inhalation Route; Oral Route Chronic Health Effects
Chemical [Weight of Evidence Group¥] - ation Route: Oral Route Reference
Chloroform liver; kidney [B2] NA; liver lesions EPA 1991b
Methylene chloride lung, liver [B2]; liver [B2] NA; liver toxicity EPA 1991a
Toluene - CNS effects, eye irritation; EPA 1991a
change in liver and kidney
weights
Tributyl phosphate - respiratory irri. ;¥ r NIOSH 1987
damage
1,1,1- - ptotoxicity; heptotoxicity EPA 1991b
Trichloroethane

& Weight of Evidence Groups for carcinogens: A - Human carcinogen
(sufficient evidence of carcinogenicity in humans); B - Probable human
carcinogen (B1 - Limited evidence of carcinogenicity in humans; B2 -
Sufficient evidence of carcinogenicity in animals with inadequate or lack
of data in humans); C - Possible human carcinogen (limited evidence of
carcinogenicity in animals and inadequate or lack of human data); D - Not

classifiable as to human carcinogenicity (inad:

\ate or no evidence).

b Lead is considered by EPA to have both neurotoxic and carcinogenic
effects; however, no toxicity criteria are available for lead at the present

time.

°/ Toxic effect is considered to occur from exposure to nitrite; nitrate can be
converted to nitrite in the body by intestinal bacteria.
NA Information not available.
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5.0 HEALTH AND ENVIRONMENTAL CONCERNS

This preliminary qualitative evaluation of potential human health and environmental
concerns is intended to provide input to the UREX Plant Aggregate Area waste
management unit recommendation process (Section 9.0). This process requires consideration
of immediate and long-term impacts to human health and the environment. As discussed in
Section 4.2, existing PUREX Plant Aggregate Area and waste management unit data are not
adequate to support an evaluation of potential impacts on the environment. Although
ect gical impacts are an integral part of the complete assessment of aggregate area and
waste manage; it unit potential "~ * |, they -~ " beeva’ - ° further at this time.

Ecolc ~“cal risk assessment is included in the listing of data uses presented in Section 8.0 with
the associated data needs identified as a data gap to be addressed in future investigations.
The approach that has been taken to identify potential concerns related to individual waste
management units and unplanned releases is as follows:

¢  Contaminants of potential concern are identified for each exposure pathway that is
likely to occur within the PUREX Plant Aggregate Area. Selection of
contaminants was discussed in Section 4.2. Contaminants of potential concern
were selected from the list of candidate contaminants of potential concern
presented in Table 4-32. This table includes contaminants that are likely to be
present in the environment based on occurrence in the liquid process wastes that
were discharged to soils, and also contaminants that have been detected in
environmental samples within the aggregate area but have not been identified as
components of PUREX Plant Aggregate Area waste streams.

e  Exposure pathways potentially applicable to individual waste management units
are identified based on the presence of the above contaminants of potential
concern in wastes in the waste management units, consideration of known or
suspected releases from those waste management units, and the physical and
institutional controls affecting waste anagement unit access and use over the
period of interest. The relationships between waste management units and
exposure pathways are summarized in the conceptual model (Section 4.2).

e  Estimates of relative hazard derived for the PUREX Plant Aggregate Area waste
management units are identified using the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Hazard Ranking System
(HRS), modified Hazard Ranking System (mHRS), surface radiation survey data,
and by the Westinghouse Hanford Environmental Protection Group scoring.

Other indicators of relative hazard, such as rate of release of contaminants,
irreversible results of continuing residence of contaminants, etc., were not used
because they generally require unit-specific data that are not available for most uni
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concentration, half-life, and other chemical-specific parameters that are not considered t the
old HRS. The mHRS has not been accepted by EPA as a ranking system.

Many of the PUREX Plant Aggregate Area waste management units were ranked in the
PA/SI using both the HRS and mHRS. For those waste management units that were not
ranked in the PA/SI, unit type and discharge history were evaluated in comparison with
ranked units for the purpose of setting priorities. If a waste management unit that has been
ranked exhibits similar characteristics (e.g., construction, waste type, and volume), the value
for the ranked unit was applied to the unit without an HRS or mHRS score. If no ranked
waste management units exhibit similar characteristics, then the unit was not ranked;
however, a high or low score was determined qualitatively through evaluation of u
configur: itamination history.

Table 5-1 lists the HRS and mHRS rankings, as well as scores that were assigned for
unranked waste management units, based on their simi ity to ranked units in terms of type,
construction, and quantity of waste disposed-ef. If no similar waste management units were
available for comparison, the units were not ranked but were assigned a qualitative indicator
of migration potential. Table 5-1 also lists the units scored by the Westinghouse
Environmental Protection Group (Huckfeldt 1991b). A score of 7 or greater results in the
assignment of a "high" priority to the unit. A value of 7 was chosen to represent the
approximate midpoint of the scoring range.

For the HRS rankmg, 11 units of the 40389 PUl.._.< Plant Aggregate Area waste
management units were given a score of 28.5 or greater For the mHRS ranking, 11 units
were given a score of 28.5 or greater (all of which had HRS scores greater than 28.5).
Five§i# units received a qualltatlve "high" score and 54-49 units received a qualltatlve "low"

ere glven such a rankmg because there is no known h13tory of
liquid hazardous material disposal that could affect groundwater beneath the PUREX Plant
Aggregate Area.

£ of the $038% units were assigned Westinghouse Environmental Protection
f 7 or greater, indicating the need for remedial action.
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6.0 POTENTIALLY APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS

6.1 INTRODUCTION

The Superfund Amendments and Reauthorization Act (SARA) of 1986 amended the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) to
require that all applicable or relevant and appropriate requirements (ARARs) be employed
during implementation of a hazardous waste site cleanup. "Applicable" requirements are
defined by the U.S. Environmental Protection Agency (EPA) in "CERCLA Compliance with
Other Laws Manual" (OSWER Directive 9234.1-01, August 8, 1988) as:

cleanup standards, standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law that
specifically address a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance at a C™RCLA site.

A separate set of "relevant and appropriate” requirements that must be evaluated
include:

cleanup standards, standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law that while
not "applicable” to a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well
suited to the particular site.

"To-be-Considered Materials" (TBCs) are nonpromulgated advisories or guidance
issued by federal or state governments that are not legally binding and do not have the status
of potential ARARs. However, in many circumstances, TBCs will be considered along with
potential ARARs and may be used in determining the necessary level of cleanup for
protection of health or the environment.

The following sections identify potential ARARs to be used in developing and assessing
various remedial action alternatives at the PUREX Plant Aggregate Area. Specific
requirements pertaining to hazardous and radiological waste management, remediation of
contaminated soils, surface water protection, and air quality will be discussed.

WHC(PUREX-4)/9-23-92/03381A
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6.2 CONTAMINANT-SPECIFIC REQUIREMENTS

A contaminant-specific requirement sets concentration limits in various environmental
media for specific hazardous substances, pollutants, or contaminants. Based on available
information, some of the currently known or suspected contaminants that may be present in
the PUREX Plant Aggregate Area are outlined in Table 4-32. The currently identified
potential federal and state contaminant-specific ARARs are summarized below.

6.2.1 Federal Requirements

Federal contaminant-specific requirements are specified in several statutes, codified in
the U.S. Code (USC), and promulgated in the Code of Federal Regulations (CFR), as
follows:

. Clean Water Act (33 USC 1251). Federal Water Quality Criteria (FWQC) (40
CFR 131) are developed under the authority of the Clean Water Act (CWA) (33
USC 1251) to serve as guidelines to the states for determining receiving water
quality standards. Different FWQC are derived for protection of human health
and protection of aquatic life. The human health FWQC are further subdivided
according to how people are expected to use the water (e.g., drinking the water
versus consuming fish caught from the water). The SARA 121(d)(2) states that
remedial actions shall attain FWQC where they are relevant and appropriate,
taking into account the designated or potential use of the water, the media
affected, the purpose of the criteria, and current information. Many more
substances have FWQC than maximum contaminant levels (MCLs) issued under
the Safe Drinking Water Act (SDWA, see discussion below); consequently, EPA
and other state agencies rely on these criteria more than MCLs, even though
these criteria can only be considered relevant and appropriate and not applicable.

The FWQC would not be considered at the PUREX Plant Aggregate Area, as no
natural surface water bodies exist. The only existing man-made surface water
bodies at PUREX Plant Aggregate Area are waste management units.

. Safe Drinking Water Act (42 USC 300(f)). Under the authority of the Safe
Drinking Water Act (42 USC 300(f)), MCLs (40 CFR 141) apply when the water
may be used for drinking. Currently, EPA and the State of Washington apply
MCLs as the standards for groundwater contaminants at CERCLA sites that could
be used as drinking water sources. Groundwater contamination and application of
MCLs as ARARs are addressed under a separate AAMS specific to groundwater.

WHC(PUREX-4)/9-25-92/03381A
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not intend in situ consolidation, remediations, or improvement of structural
stability to constitute placement or disposal. The land disposal numerical limits
can be used to determine if generated cleanup wastes can be redisposed of onsite
without further treatment, or must be subject to certain treatment practices prior
to land disposal. The LDR limits are presented in .able 6-1 (see Section 6.4.1
for further discussion on the applying limits.

o Clean Air Act (42 USC 7401). The Clean Air Act (42 USC 7401) establishes
National Primary and Secondary Ambient Air Quality Standards (NAAQS) (40
CFR Part 50), National Emission Standards for Hazardous Air Pollutants
(NESHAP)(40 CFR Part 61), and New Source Performance Standards (NSPS)(40
CFR Part 60).

In general, new and modified stationary sources of air emissions must undergo a
preconstruction review to determine whether the construction or modification of
any source, such as a CERCLA remedial program, will interfere with attainment
or maintenance of NAAQS or fail to meet other new source review requirements
including NESHAPs and NSPS. However, the process applies only to "major"
sources of air emissions (defined as emissions of 250 tons per year). The
PUREX Plant Aggregate Area would not constitute a major source.

Section 112 of the Clean Air Act directs EPA to establish standards at the level
that provides an ample margin of safety to protect the public health from
hazardous air pollutants. The NESHAP standards for radionuclides are directly
applicable to DOE facilities under Subpart H of Section 112 that establishes a 10
mrem/year facility-wide standard for exposure to an offsite receptor. Further, if
the maximum individual dose during remediation exceeds 1% of the NESHAPs
standard (0.1 mrem/yr), a report meeting the substantive requirements of an
application for approval of construction must be prepared.

6.2.2 State of Washington Requirements

Potential state contaminant-specific requirements are specified in several statutes,
codified in the Revised Code of Washington (RCW) and promulgated in the Washington
Administrative Code (WAC).

° Model Toxics Control Act (RCW 70.105D, Chapter 173-340 WAC). The
Model Toxics Control Act (MTCA) (RCW 70.105D) authorized Ecology to adopt
cleanup standards for remedial actions at h-——1ous waste sites. These
regulations are considered potential ARARs for soil, groundwater, and surface
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standards do not exist or cannot be met, or where routine cleanup actions cannot
be implemented at a specific waste management unit.

State Hazardous Waste Management Act and Dangerous Waste Regulations
(Chapter 173-303 WAC). The State of Washington is a RCRA-authorized state
for hazardous waste management, and has developed state-specific hazardous
waste regulations under the authority of the State Hazardous Waste Management
Act. Generally, state hazardous waste regulations (WAC 173-303) parallel the
federal regulations. The state definition of a hazardous waste incorporates the
EPA designation of hazardous waste that is based on the compound being
specifi—~""y listed as '~~~ ~1ous, or on the v~ e exhit***~g the prope:”~ of
reactivity, ignitability, corrosivity, or toxicity as determined by the TCLP.

In addition, Washington State identifies other waste as hazardous. Three unique
criteria are established: toxic dangerous waste; persistent dangerous waste; and
carcinogenic dangerous waste. These additional designation criteria may be
imposed by Ecology as potential ARARs, for purposes of determining accept le
cleanup standards and appropriate waste management standards.

Ambient Air Quality Standards and Emission Limits for Radionuclides
(Chapter 173-480 WAC). These Ecology ambient air quality standards specify
maximum accumulated dose limits to members of the public. Other Air Quality
Standards potentially applicable include carbon monoxide, ozone, nitrogen
dioxide (WAC 173-475), and volatile organic compounds (VOCs) (WAC 173-
490). Although these standards may be potential ARARS, these standards are less
restrictive than DOE public dose limits per DOE Order 5400.5, Radiation
Protection of the Public and the Environment.

Monitoring and Enforcement of Air Quality and Emission Standards for
Radionuclides (Chapters 246-247 WAC). These standards by the Washington
State Department of Health (Health) adopt the Ecology standards for maximum
accumulated dose limits to members of the public. These standards apply to
DOE facilities as provided in WAC 246-247-010 (2).

Controls for New Sources of Toxic Air Pollutants (Chapter 173-460 WAC).
In accordance with regulations recently promulgated by Ecology in Chapter 173-
460 WAC, any new emission source will be subject to Toxic Air Pollutant
emission standards. The regulations establish allowable ambient source impact
levels (ASILs) for hundreds of organic and inorganic compounds. Ecology’s
ASILs may constitute potential ARARSs for cleanup activities that have a potential
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6.4.1 Federal Requirements

Comprehensive Environmental Response, Compensation, and Liability Act
(42 USC 9601). The CERCLA and regulations adopted pursuant to CERCLA
contained in the National Contingency Plan (40 CFR Part 300) include selection
criteria for remedial actions. Under the criteria, excavation and offsite land
disposal options are least favored when onsite treatment options are available.
Emphasis is placed on alternatives that permanently treat or immobilize
contamination. Selected alternatives must be protective of human health and the
environment, which implies that federal and state ARARs be met. However, a
T ’ ’ 1 on cal 0 if Te  qui
technically impractical, if its implementation would produce a greater risk to |
human health or the environment, if an equivalent level of protection can
otherwise be provided, if state standards are inconsistently applied, or if the
remedy is only part of a complete remedial action which attains ARARs.

The CERCLA gives state cleanup standards essentially equal importance as
federal standards in guiding cleanup measures in cases where state standards are
more stringent. State standards pertain only if they are generally applicable, were
passed through formal means, were adopted on the basis of hydrologic, geologic,
or other pertinent considerations, and do not preclude the option of land disposal
by a state-wide ban. Most importantly, CERCLA provides that cleanup of a site
must ensure that public health and the environment are protected. Selected
remedies should meet all ARARs, but issues such as cost-effectiveness must be
weighed in the selection process.

Resource Conservation and Recovery Act (42 USC 6901, 40 CFR 260 to 271).
The RCRA (42 USC 6901), and regulations adopted pursuant to RCRA, describe
numerous action-specific requirements that may be potential ARARSs for cleanup
activities. The primary regulations are promulgated under 40 CFR Parts 262
(standards for generators), 264, and 265 (standards for owners and operators of
hazardous waste treatment, storage, or disposal facilities), and include such
action-specific requirements as follows:

- Packaging, labeling, placarding, and manifesting of offsite waste shipments

- Inspecting waste management areas to ensure proper performance and safe
conditions

- Preparation of plans and procedures to train personnel and respond to
emergencies

WHC(PUREX4)/9-23-92/03381A
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Two additional components of the LDR program should be considered with
regard to an excavate and treat remedial action. First, a national capacity
variance was issued by EPA for contaminated soil and debris for a two-year
period ending May 8, 1992 (54 FR 26640). Second, a series of variances and
exemptions may be applied under an excavate and treat scenario. These include
the following: "

- A no-migration petition

- A case-by-case extension to an effective date

- A treatability variance

- Mixed waste provisions of a Federal Facilities Compliance Act.

The applicability and relevance of each of these options will vary based on
the specific details of a PUREX Plant Aggregate Area excavate and treat option.
An analysis of these variances can be developed once engineering data on the
option becomes available.

The effect of the LDR program on mixed waste management is significant.
Currently, limited technologies are available for effective treatment of these waste
streams and no commercially available treatment facilities exist except for liquid
scintillation counting fluids used for laboratory analysis and testing. The EPA
recognized that inadequate capacity exists and issued a national capacity variance
until May 8, 1992, to allow for the development of such treatment capacity.

Lack of treatment and disposal capacity also presents implications for
storage of these materials. Under 40 CFR 268.50, mixed wastes subject to LDR
may be stored for up to one year. Beyond one year, the owner/operator has the
burden of proving such storage is for accumulating sufficient quantities for
treatment. On August 29, 1991, EPA issued a mixed waste storage enforcement
policy providing some relief from this provision for generators of small volumes
of mixed wastes. However, the policy was limited to facilities generating less
than 28 m® (1,000 ft*) of land disposal-prohibited waste per year. Congress is
considering amendments to RCRA postponing the storage prohibition for another
five years; however, final action on these amendments has not occurred.
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1 6.5.2 International Commission of Radiation Protection/National Council on Radiation
2 Protection
3
4 The International Commission of Radiation Protection and the National Council on
5 Radiation Protection have a guidance standard of 100 mrem/yr whole body dose of gamma
6 radiation. These organizations also issue recommendations on other areas of interest
7 regarding radiation protection.
8
9
10 6.5.3 Envire—— -ntal Protection Agency Proposed Corrective Actic for Solid Waste
11 Management Units
12
13 In the July 27, 1990, federal register (55 FR 30798), EPA published proposed
14 regulations for performing corrective actions (cleanup activities) at solid waste management
+ 15 units associated with RCRA facilities. The proposed 40 CFR Part 264 Subpart S include
o 16 requirements that would be TBCs for determining an appropriate level of cleanup at the
17 PUREX Plant Aggregate Area. In particular, EPA included an appendix, "Appendix A -
™ 18 Examples of Concentrations Meeting Criteria for Action Levels," which presented
rm 19 recommended contaminant concentrations warranting corrective action. These contaminant-
20 specific TBCs are included in Table 6-1 for the preliminary contaminants of concern.
21
~ 22
23 6.5.4 Department of Energy Standards for Radiation Protection
N4
25 A number of DOE Orders exist which could be TBCs. The DOE Orders that establish

26 potential contaminant-specific or action-specific standards for the remediation of radioactive
™N 27 wastes and materials are discussed below.

28
o 29 . DOE Order 5400.5 - DOE Standards for Radiation Protection of the Public
30 and Environment. The DOE Order 5400.5 establishes the requirements for
31 DOE facilities to protect the environment and human health from radiation
32 including soil and air contamination. The purpose of the Order is to establish
33 standards and requirements for operations of the DOE and DOE contractors with [
34 respect to protection of members of the public and the environment against undue
35 risk from radiation.
36
37 The Order mandates that the exposure to members of the public from a radiation
38 source as a consequence of routine activities shall not exceed 100 mrem/yr from
39 all exposure sources due to routine DOE activities. In accordance with the Clean i
40 Air Act, exposures resulting from airborne emissions shall not exceed 10
4 mrem/yr to the maximally exposed individual at the facility boundary. The DOE
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alternative methods. Alternative disposal methods must be approved
by DOE Headquarters and comply with NEPA requirements and
EPA/state regulations.

- Management of Low-Level Radioactive Waste. The requirements
for management of low-level radioactive waste presented in DOE
Order 5820.2A are relevant to the remedial alternative of removal and
disposal of PUREX Plant Aggregate Area wastes. Performance
objectives for this option shall ensure that external exposure to the
radioactive material released into surface water, groundwater, soil,
plants, and animals does not result in an effective dose greater than 25
mrem/yr to the public. Releases to the environment -shall be at levels
as low as reasonably achievable. An inadvertent intruder after the
institutional control period of 100 years is not to exceed 100 mrem/yr
for continuous exposure or 500 mrem for a single acute exposure. A
performance assessment is to be prepared to demonstrate compliance
with the above performance objectives.

Other requirements under DOE Order 5820.2A which may affect remediation of
the PUREX Plant Aggregate Area include waste volume minimization, waste
characterization, waste acceptance criteria, waste treatment, and shipment. The
low-level radioactive waste may be stored by appropriate methods prior to
disposal to achieve the performance objectives discussed above. Disposal site
selection, closure/post-closure, and monitoring requirements are also discussed in
this Order.

6.6 POINT OF APPLICABILITY

A significant factor in the evaluation of remedial alternatives for the PUREX Plant
Aggregate Area will be the determination of the point at which compliance with identified
ARARs must be achieved (i.e., the point of a specific ARAR’s applicability). These points
of applicability are the boundaries at which the effectiveness of a particular remedial
alternative will be assessed.

For most individual radioactive species transported by either water or air, Ecology and
Health standards generally require compliance at the boundaries of the Hanford Site (e.g.,
Clean Air Act, Section 6.2.1). The assumed point of compliance for radioactive species is
the point where a member of the public would have unrestricted access to live and conduct
business, and, consequently, to be maximally exposed. Although Health is responsible for
monitoring and enforcing the air standards promulgated by Ecology, and generally recognizes

WHC(PUREX-4)/9-25-92/03381A
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o For state ARARs, the state has not consistently applied (or demonstrated the
intention to consistently apply) the requirements in similar circumstances

o For CERCLA-financed actions under Section 104, compliance with the ARAR
will not provide a balance between the need for protecting public health, welfare,
and the environment at the facility, and the need for fund money to respond to
other sites (this waiver is not applicable at the Hanford Site)

Once investigations have been completed and final remedies have been selected, the
ARARs that must be met will be formally identified in the Record of Decision (ROD).
Compliance with those ARARs specified in the ROD will be achieved through the remedial
action. The ARARs may need to be reevaluated if unanticipated circumstances are
encountered during remediation which prevent the ability to satisfy the identified ARARs.

WHC(PUREX-4)/9-25-92/03381A
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Table 6-1. Potential Contaminant-Specific ARARs and TBCs for Preliminary
Inorganic and Organic ("~~taminants of Concern.

MTCA
Method A
RCRA Cleanup WCAA
TCLP RCRA Levels Toxic Air RCRA Corrective
Designation Land Ban Limits Industrial  Pollutants Action Levels
Limits Nonwastewater Soil ASIL (Proposed) (1)
CCwW
in CCWE in in in in 3 Air 13 Soil in
mg/I mg/l.  mg/kr _mgkg pg/m pg/m’  mef
INORGANIC CHEMICALS
Arsenic 5.0 5.0 — 200 .00023%  0.00007 80
Barium 100 100 — — 1.7* 0.4 4,000
Beryllium - - - - .00042%* .0004 .02
Boron — — — Aotk —
Cadmium 1.0 1.0 10 .00056*’Y  0.0006 40
Chromium 5.0 5.0 — 500 .000083Y  0.00009 40
Copper — — — — 3.3¢/ — —
Cyanide (total) — — 590 — 16.7 2,000
Fluoride — — — - 8.3% - —
Iron - - - - 2.7 - -
Lead 5.0 5.0 — 1,000 0.2 — —
Manganese — — — — 16.7 — —
Mercury 0.2 0.20 — 1.0 0.3¢/ — 20
(low-level)
Nickel — - — — 3.3¢/ — 2,000
Nitrite — —_ — — — — —
Silver 5.0 5.0 - - 0.03 - 200
Vanadium — — — — 0.2Y - —
Zinc — — — — 0.03 — —
ORGANIC CHEMICALS
Acetone — 0.5 160 — 5,927.4% — 8,000
Chloroform 6.0 - 5.6 — 0.043" 0.04 100
Hydrazine - - - - - 0.0002 0.2
Methylene —_— 0.96 0.33 0.5 2.0 0.3 90
chloride
Toluene — 0.33 28 40.6 1,248.8 ~ 000 20,000
ASIL =  Acceptable Source Impact Level mg/L =1 ligrams per liter

CCWE = Constituent Concentration in Waste Extract

CCW = Constituent Concentration in Waste

MTCA = Washington State Model Toxics Control
Act

RCRA = Federal Resource Conservation and
Recovery Act

TCLP = Toxic Characteristic Leaching Procedure
WCAA = Washington State Clean Air Act

a/ Cadmium and compounds
b/ as V205

WHC(PUREX4)/9-25-92/03381T

mg/kg = mulligrams per kilogram
pg/m° = micrograms per cubic meter

(1) RCRA Corrective Action Level« are
only proposed at this time (40 . ..
Part 264 Subpart S), so are not ARARs
yet; they are "To Be Considered."

*  Soluble compounds Ba
**  Beryllium and compounds
wi* Borontrifluoride - 10.0
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Table 6-2. Potential Location-Specific ARARs.

,_Location

Requirement

Page 2 of 6

Prerequisite

Citation

Shorelines.

Rivers and streams.

Water code and water rights.

GROUNDWATER:

Water code and water rights.

Sole source aquifer.

Discharge of dredged or fill materials into
wetlands prohibited without a permit.

Minimize potential harm, avoid adverse
effects, preserve and enhance wetlands.

Actions prohibited within 61 m (200 ft) of
shorelines of statewide significance unless
permitted.

Avoid diversion, channeling or other actions
that modify streams or rivers, or adversely
affect fish or wildlife babitats and water
resources.

Specifies conditions for extracting surface
water for non-domestic uses. In essence,
the laws provide that water extraction must
be consistent with beneficial uses of the
resource and must not be wasteful.

Specifies conditions for extracting
groundwater for non-domestic uses. In
essence, the laws provide that water
extraction must be consistent with beneficial
uses of the resource and must not be
wasteful,

New solid and hazardous waste land
disposal facilities prohibited over a sole
source aquifer.

Discharges to we nds and navigable
waters.

Construction or management of
property in wetlands.

Actions near shorelines.

Actions modifying a stream or river
and affecting fish or wildlife.

Extracting surface water.

Extracting groundwater.

Disposal over a sole source aquifer.

40 CFR Part 230;
33 CFR Parts 303,
and 320 to 330

40 CFR Part 6
Appendix A

Chapter 90.58 RCW;
Chapter 173-14 WAC.

40 CFR 6.302

Chapter 90.03 RCW

Chapter 90.14 RCW

WAC 173-303-282;
WAC 173-304-130

WHC( REX-4)/9-22-92/03381T
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Table 6-2. Potential 1

Location

on-Specific ARARSs.

Requirement

Prerequisite

1ge 4 of 6

Citation

AIR:

Attainment areas.

Non-attainment areas.

Endangered/threatened species

habitats.

Parks.

Wilderness areas.

Wildlife refuge. :

SENSITIVE ENVIRONMENTS:

Defines emissions standards and design and
operation of solid waste incinerator
facilities.

Defines when certification of operators is
necessary at incinerators and landfills.

Restrictions on air emissions in areas
designated as non-attainment areas under
state and federal air quality programs.

New solid waste disposal prohibited from
areas designated by US Fish and Wildlife
Service as critical habitats for endangered/
threatened species.

Actions within critical habitats must
conserve endangered/threatened species.

No new solid waste disposal areas within

305 m (1,000 feet) of state or national park.

Restrictions on activities in areas that are
designated state parks, or recreation/
conservation areas.

Actions within designated wilderness areas
must ensure area is preserved and not
impaired.

Restrictions on actions in areas that are part
of the National Wildlife Refuge System.

Activities in an attainment area.

Activities in an attainment area.

Activities in a designated non-
attainment area.

New solid waste disposal in critical
habitats.

Activities where endangered or
threatened species exist.

New solid waste disposal near
state/national park.

Activities in state parks or
recreation/conservation areas.

Activities within designated wilderness

areas.

Activities within designated wildlife
refuges.

Chapter 173-434
WAC

Chapter 73-300

WAC

Chapter 70.94 RCW;
Chapters 173-400 and
173-403 WAC.

WAC 173-304-130
16 U.S.C. 742

16 U.S.C. 2901
50 C.F.R. 17

50 CFR Parts 200 and
402.

WAC 173-304-130

Chapter 43.51 RCW;
Chapter 352.32 WAC

16 USC 1131 et seq;
50 CFR 35.1 et seq

16 USC 668dd et seq;
50 CFR Part 27

WHC(PUREX-4)/9-22-92/03381T
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Page 6 of 6

Proximity to airports.

30.5 m (100 feet) of the facility’s property (100 feet) of facility property line.
line.

No new solid waste disposal areas within 76  New solid waste disposal within 76 m
m (250 feet) of property line of residential (250 feet) of property line of residential
zone properties. property.

Disposal of garbage that could attract birds  Garbage disposal near airport.
prohibited within 3,050 m (10,000 ft)

(turbojet aircraft)/1,524 m (5,000 ft)

(piston-type aircraft) of airport runways.

Table 6-2. Potential Location-Specific ARARs.
Location Requirement Prerequisite Citation
LAND USE:
Neighboring properties. No new solid waste disposal areas within New solid waste disposal within 30.5m WAC 173-304-130

WAC 173-304-130

WAC 173-304-130

WHC(PUREX-4)/9-22-92/03381T
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7.0 PRELIMINARY REMEDIAL ACTION TECHNOLOGIES

Previous sections identified contaminants of concern . the PUREX Plant Aggregate
Area, potential routes of exposure, and potentially applicable or relevant and appropriate
requirements (ARARs). Section 7.0 identifies preliminary remedial action objectives (RAOs)
and develops preliminary remedial action alternatives consistent with reducing the potential
hazards of this contamination and satisfying potential ARARs. The overall objective of this
section is to identify viable and innovative remedial action alternatives for media of concern
at the PU™"™ P'- -t Aggr —"te Area.

The process of identifying viable remedial action alternatives consists of several steps.
In Section 7.1, RAOs are first identified. Next, in Section 7.2, general response actions are
determined along with specific treatment, resource recovery, and containment technologies
within the general response categories. Specific process options belonging to each
technology type are identified, and these process options are subsequently screened based on
their effectiveness, implementability, and cost (Section 7.3). The combining of process
options into alternatives occurs in Section 7.4. Here the alternatives are described and
diagrammed. Criteria are then identified in Section 7.5 for preliminary screening of
alternatives that may be applicable to the waste management units and unplanned release sites
identified in the PUREX Plant Aggregate Area. Figure 7-1 is a matrix summarizing the
development of the remedial action alternatives starting with media-specific RAOs.

Because of uncertainty regarding the nature and extent of contamination at the PUE._X
Plant Aggregate Area waste management units, recommendations for remedial alternatives
are general and cover a broad range of actions. Remedial action alternatives will be
considered and more fully developed in future focused feasibility studies (FFS). The
Hanford Site Past-Practice Strategy (DOE/RL 1992a) is used to focus the range of remedial
action alternatives that will be evaluated in focused studies. In general, the Hanford Site
Past-Practice Strategy remedial investigation (RI)/Feasibility Study (FS) and the Resource
Conservation and Recovery Act (RCRA) Fac ty Investigation (RFI)/Corrective Measures
Studies (CMYS) are defined as the combination of interim remedial measures (IRMs), limited
field investigations (LFIs) for final remedy selection where interim actions are not clearly
justified, and focused or aggregate area feasibility/treatability studies for further evaluation of
treatment alternatives. After completion of a IRM, data will be evaluated including
concurrent characterization and monitoring d: 1| to determine if a final remedy can be
selected.

A secondary purpose of the evaluation of preliminary remedial action alternatives is the
identification of additional information needed to complete the evaluation. This information

WHC(PUREX-4)/9-25-92/03382A
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To focus remedial actions with a bias for action through implementing IRMs,
prc minary RAOs are identified for the 200 East Area and PUREX Plant Aggregate Area.
The overall objective for the 200 East Area is as follows:

Reduce the risk of harmful effects to the environment and human users of the area by
isolating and permanently reducing the toxicity, mobility, or volume of contaminants
from the source areas to meet ARARs or risk-based levels that will allow industrial use
of the area (this is a potential final RAQO, and an interim action objective based on
current use of the 200 Areas).

.u€ RAOs are further develc “in Tal :7-1forn “10of ¢ :em and applic “le
exposure pathways (see Sections 4.1 and 4.2) for the PUREX Plant Aggregate Area. The
media of concern for the PUREX Plant Aggregate Area include the following:

e  Radionuclide-contaminated and chemically contaminated soils that could result in
direct exposure or inhalation of vapors or particles

o Contaminated soils that are or could contribute to groundwater contamination

o Vadose zone vapors that could cause ambient air impacts or contribute to the
lateral and vertical migration of contaminants in the soil and to the groundwater

. Biota that could mobilize radionuclides or chemical contaminants directly or could
degrade the integrity of other controls, such as caps thereby mobilizing
contaminants.

Waste materials currently stored in single-shell tanks that contribute or may contribute
contaminants to environmental media will not be addressed by this aggregate area
management study (AAMS) program but rather by the Single-Shell Tank Closure Program.
In addition, groundwater as an exposure medium is not addressed in this source Aggregate
Area Management Study Report (AAMSR).

7.2 PRELIMINARY GENERAL RESPONSE ACTIONS

General response actions represent broad classes of remedial measures that may be
appropriate to achieve both interim and final RAOs at the PUREX Plant Aggregate Area, and
are presented in Table 7-2. The following are the general response actions for the PUREX
Plant Aggregate Area followed by a brief description:

o No action (applicable to specific facilities)
WHC(PUREX-4)/9-25-92/03382A
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An easily implemented process option is one that is an established technology, uses
readily available equipment and skilled work: ;, uses treatment, storage, and disposal
services that are readily available, and has few reg1 itory constraints. Preference is given to
technologies that are easily implemente

Preference is given to lower cost options, but cost is not an exclusionary criterion. A
process option is not eliminated based on cost : )ne.

Results of the screening process are shown in Table 7-3. Brief descriptions are given
of the process options, followed by comments regarding t evaluation criteria. The last
colu 1 of the table indicates whether the process option is rejected or ca * d forward for
possible alternative formation. ..le tal : first lists technologies that address soil RAO:s.
Next, technologies pertaining to biota RAOs are presented. All the biota-specific
technologies happen to be technologies that were listed for soil RAOs. Air RAOs are dealt
with as soil remediation issues because the air contamination is a result of the contaminants
in the soil: addressing and remediating the air pathways would be unnecessary and
ineffective as long as there is soil contamination. If the soil is remediated, the source of the
air contamination would be removed.

The conclusions column of Table 7-3 indicates that no action, monitoring, 3
institutional process options, and 16 other process options are retained for further
development of alternatives. These options are carried forward into the development of
preliminary alternatives. :

7.4 PRELIMINARY REMEDIAL ACTION ALTERNATIVES

This section develops and describes several remedial alternatives considered . plicable
to disposal sites that contain hazardous chemic:  radionuclides, and volatile and
s livolatile organic compounds (VOCs). Thes:  ernatives are not intended as
recommended actions for any individual units, but are intended only to provide potential
options applicable to most units where multij : contaminants are present. Selection of actual
remedial alternatives that should be applied to the individual un  would be partly based on
future expedited or interim actions and LFIs, as recommended in Section 9.0 of this report.
Selection of proper alternatives would be conducted within the framework of the Hanford
Site Past-Practice Strategy (DOE/RL 1992a) and the strategy outlined in Section 9.4. The
selection process would also be based on a preference for isolation and permanent treatment.

The remedial alternatives are developed in Section 7.4.1. Then, in Section 7.4.2
through Section 7.4.7, the remedial action alternatives are described. Detailed evaluations

WHC(PUREX4)/9-25-92/03382A
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alternatives is to provide decision makers with information on the entire range of available
remedial actions.

For the containment alternative, an engineered multimedia cover, with or without
vertical barriers (depending on the specifics of the remediation) was selected. Two
alternatives were selected to represent the excavation and treatment strategy. One of these
deals with disposal of TRU contaminated soils. Finally, three in situ alternatives were
identified. One deals with vapor extraction for VOCs, one with stabilization of soils and the
other with vitrification of soils.

It is re t' ° this « not represent T TeT of Topl
alternatives. However, these do provide a reasonable range of remedial actions that are
likely to be evaluated in future FSs. The remedial action alternatives are summarized as
follows:

° No action
° Institutional controls

° Engineered multimedia cover with or without vertical barriers (containment);
Feasible vertical barriers include slurry walls and grout curtains

° In situ grouting or stabilization of soil (in situ treatment)

° Excavation, above-ground treatment, and disposal of soil (removal, treatment and
disposal); Feasible technologies for organic compounds include thermal
processing and stabilization; Feasible technologies for radionuclides include soil
washing, vitrification, and stabilization

° In situ vitrification of soil (in situ treatment)

o Excavation, treatment, and geologic disposal of soil with TRU radionuclides
(removal, treatment, and disposal)

. In situ soil vapor extraction of VOCs (in situ treatment).

These alternatives, with the exception of no action and institutional controls, were
developed because they satisfy a number of RAOs simultaneously and use technologies that
are appropriate for a wide range of contaminant types. For example, constructing an
engineered multimedia cover may effectively contain radionuclides, heavy metals, inorganic
compounds, and organic compounds simultaneously. It satisfies the RAO of protecting

WHC(PUREX-4)/9-25-92/03382A
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Alternative 1 would provide a permane: cover over the affected area.  he cover
would accomplish the following: minimize the migration of precipitation into the affected
soil; reduce the migration of windblown dust that originated from contaminated surface soils;
reduce the potential for direct exposure to contamination and reduce the volatilization of
VOCs and tritium to the atmosphere. If vertical barriers are included, they would limit the
amount of lateral migration of contaminants.

This alternative would not reduce the volume or toxicity of the contaminants, and
periodic inspections, maintenance, and monitoring would be required for an indefinite period.

7.4.3 Alternative 2--In Situ Grouting or Stabilization of Soil

Radioactive and hazardous soil would be grouted in this alternative using in situ
jection methods to significantly reduce the leachability of hazardous contaminants,
radionuclides and/or VOCs from the affected soil. This technology has not been proven to
be effective for VOCs, so it is not recommended as the sole remedial action for VOC
affected areas. Grouting may also be used to fill voids, such as in cribs, thereby reducing
subsidence. Another variation of this alternative would be to stabilize the soil using in situ
mixing of soil with stabilizing compounds such as pozzolanics or fly ash.

There are two common methods of in situ grout injection that have been used at
industrial sites. In the first method (shown on Figure 7-3), grout injection wells are installed
at prescribed lateral spacing (based on pilot tests) and screened through the affected vertical
zones. Specially formulated grout is then injected at high pressure, to provide overlapping
zones of influence, and allowed to cure. This first method can theoretically be used to
stabilize soil deep below the ground surface. In the second method, a patented large
diameter auger/mixer is used to mechanically agitate and blend grout mixtures that are
injected into the soil through ports in the auger. This method has commonly been used to
grout large areas of soil down to a depth of about 4.6 m (15 ft).

Alternative 2 would provide a combination of immobilization and containment of heavy
metal, radionuclide, and inorganic, and semivolatile organic contamination. Thus, this
alternative would reduce migration of precipitation into the affected soil; reduce the
migration of windblown dust that originated from contaminated surface soils; reduce the
potential for direct exposure to contaminated soils; and reduce the volatilization of VOCs.

In situ grouting has been demonstrated to be effective for stabilization of metals and
semivolatile organic compounds at several C~ RCLA sites. However, this is considered to be
a develo) ~ ;te" »Hlogy and has not yet been fully proven. Therefore, it is expected that

WHC(PUREX-4)/9-25-92/03382A
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Each v m-~-2 nt unit or unp’-~~~d release site may require just one alternative
or a combination of many alternatives. Furthermore, similar sites may be remediated
simultaneously. Also, more specific waste treatment alternatives could be identified and
evaluated as more information is obtained.

Technology development studies will be needed for the in situ vitrification processs;
and treatability studies will be needed for the in situ grouting or stabilization process; and for
soil treatment processes to make sure that they will effectively remediate the contaminants.
Specifically, organic waste mobility may be a problem for in situ vitrification; grouting
agents and the resulting reduction of contaminant leachability will need to be determined
before in situ grouting can be performed; and appropriate treatment protocols and systems
will need to be identified before soil washing can be used. Capping, soil vapor extraction,
and disposal options are all proven processes ut may require site-specific performance
assessment (treatability) studies.

site-by-site economic evaluation is also required before making a decision. This evaluation
will require site-specific information obtained in LFIs and FFS3.

WHC(PUREX-4)/9-25-92/03382A
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Figure 7-3. Alternative 2: In Situ Grouting of Soil.
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions.

Page 1 of 2

Remedial Action Objectives

Environmental
Media Human Health Environmental Protection General Response Actions
Soils/ Prevent ingestion, inhalation, or direct Prevent migration of radionucli d No Action
Sediments contact with solids containing radioactive hazardous constituents that would result
and/or hazardous constituents present at in groundwater, surface water, air, or Institutional Controls/
concentratic above MTCA and DOE biota contamination with constituents at Monitoring
standards for industrial sites (or concentrations exceeding ARARs.
subsequent risk-based standards). Containment
Remediate soils containing TRU Excavation
contamination above 100 nCi/g in
accordance with 40 CFR 191 Treatment
requirements. .
. ) Disposal
Prevent leaching of contaminants from
the soil into the groundwater that would In Situ Treatment
cause groundwater concentrations to
exceed MTCA and DOE standards at the
compliance point location.
Biota Prevent bio uptake by plants. Prevent bio-uptake of radioactive No Action
. . contaminants.
Prevent disturbance of engineersd Institutional Controls/
barriers by biota. Monitoring
Excavation
Disposal
Containment
Air* Prevent inhalation of contaminated Prevent adverse environmental impacts

airbome particulates and/or volatile
emissions exceeding MTCA and DOE
limits from soils/sediments.

Prevent accidental release from collapse
of containment structures.

on local biota.
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Table 7-2. Preliminary Remedial Action Technologies.

Page 1 of ?

Media General Respc—-~ *ction Technology Type
Soil No Action No Action
Institution Controls Land Use Restrictions

Access Controls
Monitoring

Containment Capping

Vertical Barriers

Dust & Vapor Suppression
Excavation Excavation

Treatment Thermal Treatment

Chemical Treatment

Physical Treatment

P----g5 Option

Contaminanhw Teantad

No Action

Deed Restrictions
Signs/Fences
Entry Control
Monitoring
Multimedia
Slurry Walls
Grout Curtains
Cryogenic Walls

Membranes/Sealants/Wind
Breaks/Wetting Agents

Standard Construction
Equipment

Vitrification
Incineration

Thermal Desorption
Calcination

Chemical Reduction
Hydrolysis

Chemical Dechlorination
Soil Washing

Solvent Extraction
Physical Separation

Fixation/Solidification/
Stabilization

Containerization

NA
NA
NA
NA
NA
LM,R,0
ILM,R,0
ILM,R,0
ILM,R,0
ILM,R,0

ILM,R,0

LM,R,0

q yeq
¥0-26-TL/H0A

ILM,R,0
1,0

LM,R,0

ILM,R,0
LM,R,O

LM,R,0
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Table 7-2. Preliminary Remedial Action Technologies. Page 3 of 3
Media General Response Action Technology Type Dranace Option Contaminants Treated
Disposal Landfill Disposal Landfill Disposal ILM,R,O
Containment Capping Multimedia I.M,R,O ]

I = Other Inorganics contaminants applicability
M = Heavy Metals contaminants applicability
R = Radionuclide contaminants applicability

O = Organic contaminants applicability

NA = Not Applicable

T = TRU Radionuclides Applicability

IC(PUREX-4)/9-22-92/03382T
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Table 7-3. Screening of Process Options. Page 2 of 8
Technology Relative
Type Pracess Option Description Effectiveness Implementability Cost Conclusions
Cryogenic Walls  Circulate refrigerant in Effective in blocking Specialized engineering Medium  Rejected because it is
pipes surrounding the lateral movement of all design required. Requires difficult to
contaminated site to create types of soil ongoing freezing. implement.
a frozen curtain with the contamination.
pore water.
Dust and Membranes/ Using membranes, sealants,  Effective in blocking the Commonly used practice and Low Rejected because of
Vapor Sealants/ wind breaks, or wetting airborne pathways of all very easy to implement, but limited duration of
Suppression ~ Wind Breaks/ agents on top of the the soil contaminants, but land restrictions will be integrity and
Wetting Agents  contaminated soil to keep may require regular necessary. protection.
the contaminants from upkeep.
becoming airborne.
Excavation Standard Moving s0il around the site  Effective in moving and Equipment and workers are Low Retained because of
Excavating and loading soil onto transporting soil to readily available. potential
Equipment process system equipment. vehicles for transportation, effectiveness and
and for grading the implementability.
surface,
Thermal Above-ground Convert soil to glassy Effective in destroying Commercial units are High Retained because of
Treatment Vitrification materials by application of organics and immobilizing  available. Laboratory testing potential ability to
electric current. the inorganics and required to determine immobilize
radionuclides. Off-gas additives, operating radionuclides and
trcatment for volatiles may  conditions, and off gas destroy organics.
be required. treatment. Must pre-treat soil
to reduce size of large
materials.
Incineration Destroy organics by Effectively destroys the Technology is well High Rejected because of
combustion in a fluidized organic soil contaminants.  developed. Mobile units are potential air
bed, kiln, etc. Some heavy metals will currently available for emissions and
volatilize. Radionuclides relatively small soil wastewater
will not be treated. quantities. Off-site treatment generation.
is available. Air emissions
and wastewater generation
should be addressed.
Thermal Organic volatilization at 150  Effectively destroys the Successfully demonstrated on Medium  Retained because of
Desorption to 400°C (300 to 800°F) by  organic soil contaminants. t-scale level. Full-scale potential
heating contaminated soil Heavy metals less likely to diation yet to be effectiveness and
followed by off gas volatilize than in high demonstrated. Pilot testing implementability.

treatment.

temperature treatments.
Radionuclides will not be
treated.

essential.
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Table 7-3. Screening of Process Obtions. Page 6 of 8
Technology Relative
Type Pracess Option Description Effectiveness Implementability Cost Conclusions
In Situ nical Reducing agent is added to Effective for certain Difficult to implement in situ Low Rejected because of
Chemical Keduction the soil to change oxidation inorganics, e.g., because of distribution limited applicability
Treatment state of target contaminant. chromium. Ineffective for  requirements for reducing and implementation
organics. Limited agent. problems.
applicability.
In Situ Soil Flushing Solutions are injected Potentially effective for all  Difficult to implement. Not Medium  Rejected because of
Physical through injection system to contaminants. implementable for complex implementation
Treatment flush and extract Effectiveness depends on solvents of contaminants. problem.
contaminants. chemical additives and Flushing solution difficult to
hydrology. Flushing recover. Chemical additives
solutions posing likely to pose environmental
environmental threat likely  threat.
to be needed. Difficult
recovery of flushing
solution.
Vapor Vacuum is applied by use Effective for volatile Easily implementable for Medium  Retained for potential *
Extraction of wells inducing a pressure  organics. Ineffective for proper site conditions. application to volatile
gradient that causes inorganics and Requires emission treatment organics.
volatiles to flow through air  radionuclides. Emission for organics and capture !
spaces between soil treatment required. system for radionculides and
particles to the extraction volatilized metals.
wells. I
Grouting Involves drilling and Effective in limiting Implementable as barrier and Medium  Retained because of
injection of grout to form migration of leachate, but for filling voids. ability to lis
barrier or injection to fill difficult to maintain Implementability depends on contaminant
voids. barrier integrity. site conditions. migration and
Potentially effective in potential use for
filling voids. filling void spaces.
Fixation/ Solidification agent is Effective for inorganics Implementable. Treatability Medium  Retained because of
Solidification/ applied to soil by mixing in  and radionuclides. studies required to select potential
Stabilization place. Potentially effective for proper additives. Thorough effectiveness and
organics. Effectiveness characterization of subsurface implementability.

depends on site conditions
and additives used.

conditions and continuous
monitoring required.
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Table 7-3. Screening of Process Options. Page 8 of 8
Technology Relative
Type Process Option Description Effectiveness Implementability Cost Conclusions
Excavation Standard Remove affected biota and Effective in moving and Equipment and workers are Low Retained because of
Excavating load it onto process system transporting biota to readily available. potenti
Equipment equipment. vehicles for transportation. effectiveness and
implementability .
Disposal Landfill Place contaminated biota in  Does not reduce the biota Easily implemented if Medium  Retained because of
Disposal an existing landfill. contamination but moves sufficient storage is available potential
all of the contamination to  in an offsite landfill area. effectiveness and
a more secure place. implementability .
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- Special interest groups

- The general public.
These groups will be involved in the decision process through the implementation of
the Community Relations Plan (Ecology et al. 1989), and will apply their concerns
through the "primary" data users, the signatories of the Tri-Party Agreement.

The needs of these users will have a pivotal role in issues of data quality. Some of this
in 1ence is already imposed by the guidance of the Tri-Party Agreement.

8.1.2 Available Information

The Hanford Site Past-Practice Strategy specifies a "bias for action” which intends to
make the maximal use of existing data on an initial basis for decisions about remediation.
This emphasis can only be implemented if the existing data are adequate for the purpose.

Available data for the PUREX Plant Aggregate Area are presented in Sections 2.0, 3.0,
and 4.0 and in topical reports prepared for this study. As described in Section 1.2.2, these
data should address several issues:

o Issue 1: Facility and process descriptions and operational histories for waste
sources (Sections 2.2, 2.3, and 2.4)

o Issue 2: Waste disposal records defining dates of disposal, waste types, and
waste quantities (Section 2.3)

o Issue 3: Sampling events of waste effluents and affected media (Section 4.1)

e  Issue 4: Site conditions including the site physiography, topography, geology,
hydrology, meteorology, ecology, demography, and archaeology (Section 3.0)

o Issue 5: Environmental monitoring data for affected media including air, surface
water, sediment, soil, groundwater and biota (Section 4.1, except that
groundwater data is presented in the separate 200 East Groundwater Aggregate
Area Management Study Report, AAMSR).

A major requirement for adequate characterization of many of these issues is
identification of chemical and radiological constituents associated with the sites, with a view
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particular waste management unit. These data would indicate impacts of
historical operations at the Hanford Site, and in the vicinity of the grid points, but
the impacts cannot be ascribed to a particular unit and so do not assist in decision

216-A-29 Ditch. These data
pathways from this unit (Issue

soil column (cribs, ffeneh—dfams—aﬂd—the—ﬁ-é—U—M—Dﬁeh

and the single-shell tanks, were designed to detect the presence of radionuclides
(by their gamma-ray radiation) in the subsurface and to indicate whether these
materials are migrating vertically (Issue 5). A list of these surveys that have
been conducted in the PUREX Plant Aggregate Area is included in the PUREX
Plant Geologic and Geophysics Data Package for the 200 Aggregate Area
Management Study prepared for this study (Chamness et al. 1992). Fhese]
data are limited by the method’s inability to identify specific
radionuclides and; thus; to differentiate naturally occurring radioactive materials
from possible releases. Variations in quality control further limit their
comparability and possible use for estimation of concentrations.

Besides these historic data, additional borehole geophysical data will be available
through the Radionuclide Logging System (RLS), being carried out at the time of
this report and in support of the AAMS process. ke the previous (gross
gamma) logging co lucted at waste management units in the PU EX Plant
Aggregate Area, the RLS depends on gamma rays and se-cannot detect some
species of radionuclides. However, unlike the gross gamma surveys, the RLS is
designed to identify individual radionuclide species through their characteristic
gamma ray photon energy levels. It should thus be able to differentiate naturally-
occurring radionuclides from those resulting from releases. It will also (like
gross gamma logging) determine the vertical extent of the presence of the
radionuclides. It will be conducted in about ten wells located in the PUREX

WHC(PUREX4)/9-24-92/03383A
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more detailed stratigraphic interpretation carried out under the topical reports for
the AAMS (Lindsey et al. 1992; Chamness et al. 1992).

However, these data will be reviewed in more detail for the purposes of the 200 East
Groundwater AAMSR, since deeper features (including in the basalt) are of more concern for
that study.

Other data, presented in Sections 2.0, 3.0, and 4.0, are broader-scale rather than site-
specific such as contaminant concentrations. These include topography, meteorology, surface
hvdrology, environmental resources, human resources, and contaminant characteristics.

ese data are generally of acceptable quality for the purposes of planning remedial actions
in the PUREX Plant Aggregate Area.

8.1.3 Evaluation of Available Data

EPA (1987) has specified indicators of data 1ality, the five "PARCC" parameters
(precision, accuracy, representativeness, completeness, and comparability), which can be
used to evaluate the existing data and to specify requirements for future data collection.

the reproducibility of the data,

the lack of a bias in the data;

Much of the existing data are of nited precision and accuracy due to the
analytical methods which have been used historically. The gross gamma borehole
geophysical logging in particular is limited by methodological problems although
reproducibility has been generally observed in the data. Conditions that have
contributed to lack of precision ¢ 1/or accuracy include: improvements in
analytical instrumentation and methodology making older data incompatible;
effects of background levels (particularly regarding radioactivity and inorganics);
and lack of quality control on data acquisition.

The limitations in precision and accuracy in existing data are mainly due to the
progress of analytical methodologies and quality assurance (QA) procedures since
the time they were collected. The Hanford Site Past-Practice Strategy (DOE/RL
1992a) recommends that existing data be used to the maximum extent possible, at
two levels: first to formulate the conceptual model, conduct a qualitative risk
assessment, and prepare work plans, but also as an initial data set that can be the
basis for a fully qualified data set through a process of review, evaluation, ar
“confirmation.
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of the results, at least as far as precision is concerned (accuracy requires proof of
a lack of bias). This indicates that validity (completeness) is one of the less
significant problems with the data.

o Comparability he confidence that can be placed in the comparison to two data

With varying levels of quality control and varying procedures for sample
acquisition and analysis, this parameter is also generally poorly met. Much of
this is due to the more recent development of QA procedures.

While these limitations cannot in most cases be quantified (and some such as
representativeness are specifically only qualitative), most of the data gathered in the PUREX
Plant Aggregate Area can be cited as failing one or more of the PARCC parameters. As
discussed in Section 8.1.2, the data are considered to be deficient in completeness, (the
appropriate media, constituents, or locations were generally not sampled or analyzed). These
data should, however, be used to the maximum extent in the development of work plans for
site field investigations, prioritization of the various units, and to determine, to the extent
possible, where contamination is or is not present.

In addition to these site-specific data, there are also a limited number of non site-
specific sampling events that are being developed to determine background levels of natur 1
occurring constituents (Hoover and LeGore 1991). These data can be used to differentiate
the effect of the environmental releases from naturally occurring background levels.

8.1.4 Conceptual Model

The initial conceptual model of the waste management units in the PUREX Plant
Aggregate Area is presented and described in Section 4.2 (Figure 4-3). The model is based
on best estimates of where contaminants were discharged and their potential for migration
from release points. The conceptual model is designed to be conservatively inclusive in the
face of a lack of data. This means that a migration pathway was included if there is any
possibility of contamination travelling on it, historically or at present. In most cases there
may not be a significant flux of such contamination migration for many of the pathways
shown on the figure.

The pathway from the cribs leading to adsorption of transuranic elements on vadose-
zone soils is possibly the most significant. These and other pathways can be traced on the

conceptual model. All are possible; only a few are likely because of the conservatism
inherent in including all conceivable pathways. More importantly, even if a pathway carries
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o Integrate RCRA TSD closure activities with past-practice activities
(Section 9.3.4).

-..& decisions that will have to be made on the basis of this AAMS can best be
described according to the Hanford Site Past-Practice Strategy (DOE/RL 1992a) flow chart
(Figure 1-2 in Section 1.0) that must be conducted on a site-by-site basis. Decisions are
shown on the flow chart as diamond-shaped boxes, and include the following:

o Is an ERA justified?

o Is less than six months’ response needed (is the ERA time critical)?

o Are data sufficient to formulate the conceptual model and perform a qualitative
risk assessment?

o Is an IRM justified?

o Can the remedy be selected?

o Can additional required data be obtained by LFI?

o Are data (from field investigations) sufficient to perform risk assessment?

o Can an Operable Unit/Aggregate Area ROD be issued?

(The last two questions will only be asked after additional data are obtained through
field investigations, and so are DQO issues only in assessing scoping for those
investigations.) :

Most of these decisions are actually a complicated mixture of many smaller questions,
and will be addressed in Section 9.0 in a more detailed flowchart for assessing the need for
remediation or investigation.

Similarly, the tasks that will need to be performed after the AAMS that drive the data -
needs for the study are found in the rectangular boxes on the flow chart. These include the

following:

e ERA (if justified)

WHC(PUREX4)/9-24-92/03383A
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8.2.1 Data Uses

For the purposes of the remediation in e PUREX Plant Aggregate Area, most data
uses fall into one or more of four general categories:

. Site characterization

o Public health evaluation and human health and ecological risk assessments
. Ev-* 1tion of reme™ " action “ematives

J Worker health and safety.

Site characterization refers to a process that includes determination and evaluation of
the physical and chemical properties of any wastes and contaminated media present at a site,
and an evaluation of the nature and extent of contamination. This process normally involves
the collection of basic geologic, hydrologic, and meteorologic data but more importantly for
the PUREX Plant Aggregate Area waste management units, data on specific contaminants
and sources that can be incorporated into the conceptual model to indicate the relative
significance of the various pathways. Site characterization is not an end in itself, as stressed
in the Hanford Site Past-Practice Strategy (DOE/RL 1992a), but rather the data must work
toward the ultimate objectives of assessing the need for remediation (according to risk
assessment methods, either qualitative or quantitative or compliance with ARARs) and
providing appropriate means of remediation (through an FFS, FS, or CMS). The
understanding of the site characterization, ba 1 on existing data, is presented in Sections
2.0, 3.0, and 4.0, and summarized in the conceptual model (Section 4.2).

Data required to conduct a public health evaluation, and human health and ecological
risk assessments at the sites in the PUREX Plant Aggregate Area include the following:
input parameters for various performance assessment models (e.g., the Multimedia
Environmental Pollutant Assessment System); site characteristics; and contaminant data
required to evaluate the threat to public and environmental health and welfare through
exposure to the various media. These needs usually overlap with site characterization needs.
An extensive discussion of risk assessment data uses and needs for both human health and
ecological evaluations is presented in the Risk Assessment Guidance for Superfund Volumes 1
and 2 (EPA 1989a,c). The EPA Region 10 has also developed its preferred methodology for
these risk assessment activities (EPA 1989a, 1991a). The ecological and human health risk
assessments will follow the guidance outlined in the approved M-29-03 milestone document,
Hanford Site Baseline Risk Assessment Methodology. The data requirements for an
ecological risk assessment include (1) identification of critical species, (2) identification of
habitat within and surrounding the Hanford Site, (3) feeding relationships among species of

WHC(PUREX-4)/9-24-92/03383A
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Table 8-1 presents a summary of the availability of existing data for these two uses.

For the purposes of developing sampling plans, existing information is available for:

The location of waste management units and unplanned releases—: many of the
units or releases have surface expressions, markers, or have been surveyed in the
past. The unplanned releases in particular are lacking in this information, as well
as for the 2607-EL Septic Tank and Drain Field. Many of the unplanned releases
are located by coordinates only and can be found on various site maps by a
number of different names.

Possible contamination found at the waste management units—: these data are
derivable from the inventories for the units (mainly for the cribs and other
disposal facilities) as well as from the limited sampling that has been done at
specific sites, such as the 216-A-29 Ditch.

The likely depth of contaminants—; this information is mainly obtained from the
gross gamma borehole logging for many of the units.

Two types of information are available for the purposes of worker health and safety,
and will be used for the development of health and safety documents:

Levels of surface radiation—;. derived from the on-going periodic radiological
surveys done under the Environmental Surveillance program (Schmidt et al.

. Table 8-1 shows where surveys have indicated no detectable levels
of surface radiation and so no additional survey is required before surface
activities can be conducted.

Expected maximum contaminant levels—;
results of subsurface soil sampling. Extensive sampling of this type has generally
not been conducted at the PUREX Plant Aggregate Area waste management units.

Table 8-1 also presents a first expression of the data needs for the individual waste
management units in the PUREX Plant Aggregate Area, which must be addressed for
remediation approaches to be developed.

WHC(PUREX-4)/9-24-92/03383A
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asses :nt methods. Individual DQO analytical PARCC parameters for Level III or IV
analytical data associated with each contaminant anticipated in the PUREX 1 nt Aggregate
Area (as developed in Section 5) are given in Table 8-4. These arameters will be used for
the development of site-specific sampling and analysis plans and quality assurance plans for
investigations and remediations in the aggregate area.

Before laboratory or even field data can be used in the selection of the final remedial
action, they must first be validated. Exceptions are made for initial evaluations of the sites
using existing data, which may not be appropriate for validation but will be used on a
scree ng basis based on the Hanford Site Past-Practice Strategy (DOE/RL 1992a). Other
scree ng data (e.g., estimates of contaminant concentration inferred from field analyses)
may also be excepted. Validation involves determining the usability and quality of the data.
Once data are validated, they can be used to successfully complete the remedial action
selection process. Activities involved in the data validation process include the following:

o Verification of chain-of-custody and sample holding times

o Confirmation that laboratory data meet Quality Assurance/Quality Control
(QA/QC) criteria

o Confirmation of the usability and quality of field data, which includes geological
logs, hydrologic data, and geophysical surveys

. Proper documentation and management of data so that they are usable.

Validation may be performed by qualified Westinghouse Hanford personnel from the
Office of Sample Management (OSM), other Westinghouse Hanford organizations, or a
qualified independent participant subcontractor. Data validation of laboratory analyses wi
be performed in accordance with A Proposed Data Quality Strategy for Hanford Site
Characterization (McCain and Johnson 1990) and standards set forth by Westinghouse
Hanford.

To accomplish the second point, all laboratory data must meet the requirements of the
specific QA/QC parameters as set up in the QAPjP for the project before it can be
considered usable. The QA/QC parameters address laboratory precision and accuracy,
method blanks, instrument calibration, and holding times.

The usability of field data must be assessed y a trained and qu-""ied person. The
project geohydrologist/geophysicists will review the geologic logs, hydrologic data,

geophysical surveys, and results of physical testing, on a daily basis, and senior tec! cal
reviews will be conducted periodically throu; »>ut the project.

V C(PUREX-4)/9-24-92/03383A

8-19






i’)

N

Do~ B W -

DOE/RL-92-04
Draft B

be chosen to meet established goals and requirements. Definitions of the PARCC parameters
are presented in Section 8.1.3.

In general the precision and accuracy ¢ ectives are governed by the capabilities of the
available methodologies and in most cases these are more than adequate for the needs of the
investigations. Chemical analyses can usually attain parts per billion detection range in soils
and water, and this level is adequate to the needs of the risk assessment for most analytes.
Radiological analyses reach similar levels. Table 8-4 shows detection levels, gener ™ 7
obtained from the method description such as the document Test Methods for Evaluating
Solid Wastes (EPA 1986) or from experience with laboratory analysis. Some constituents
(e.g., arsenic) would require analysis to much lower levels, but this is impossible because of
the limitations of analytical methods and the effects of natural background levels. For
example, EPA Method 200.62-C-CLP can analyze to detection levels of 500 mg/kg in so i,
while the Model Toxics Control Act (MTCA) Method C industrial soils cleanup level is
50 ug/kg. In some cases, special analytical methods can be developed to obtain lower
detection levels. In addition, risk assessment is conventionally computed only to a single
digit of precision and uses conservative assumptions, which reduce the impact of
measurements with lower accuracy.

or other measurements, such as physical parameters, the precision and accuracy
capabilities of existing measurement technologies are sufficient for the evaluation methods
used to produce characterization data, so the objectives are based on the limitations of the
analysis methodologies. '

Representativeness is maintained by fitting the sampling program to the governing
aspects of the sources and transport processes of the site, as demonstrated in the site
conceptual model (Section 4.2). Initial sampling should concentrate on sources, which are
fairly well-understood, and on representative cations of anticipated transport mechanisms.
If necessary, following activities can focus on aspects or locations that were not anticipated
but were demonstrated by the more general results.

Completeness is generally attained by specifying redundancy on critical samples and
maintaining quality control on their acquisition and analysis. As with representativeness, the
initial sampling program may lead to modifications of which samples should be considered
critical during subsequent sampling activities.

Comparability will be met through the use of Westinghouse Hanford standard
procedures generally incorporated into the Environmental Investigation and Site
Characterization Manual (WHC 1988b).

WHC(PUREX-4)/9-24-92/03383A
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overly expensive to specify beforehand all the types of samples and analyses that will yield
the most complete and accurate understanding of the contamination and physical behavior of
the site. Data adequate to achieve all the goals and objectives for remedial action decisions
are obtained at a lower cost by using the information obtained in the field to focus the
ongoing investigation and remediation process.

Initial sampling should collect new data believed most necessary to confirm and refine
the conceptual model particularly at priority sites. Sampling may then be extended to further
reduce uncertainty, to fill in remaining data gaps, to collect more detailed information for
certain points where such information is required, or to conduct any needed treatability
studies or otherwise support the data needs of the remedial action selection process. An
alternative of extrapolating the data from a limited number of sites to other analogous ones
v 1also be used. The need for subsequent investigation phases will be assessed throughout
the investigation and remediation activities as data become available. Assessing completeness
of the investigation data through a formal statistical procedure is not possible, given the
comj :xity and uncertainty of the parameters required to describe the site and the time to
make decisions. Rather, the use of engineering judgement is considered sufficient to the
decision process.

8.3.1 General Rationale

The general rationale for the investigation of sites in the PUREX Plant Aggregate Area
is to collect needed data that are not available. Because of the size of the aggregate area, the
complexity of past operations, and the number of unplanned releases and waste management
units, a large amount of new information will be required such as the specific radionuclides
and chemicals present, their spatial distribution and form, and the presence of special
migration pathways. '

The following work plan approach will be used for LFIs and RI/FS in the PUREX
Plant Aggregate Area. The results are desct ed in Sections 8.3.2 and 8.3.3 in genei
form.

o Existing data as described in Sections 2.0, 3.0, and 4.0 should be used to the
maximum extent possible. Although existing data are not fully validated, the data
are still useful in developing a preliminary conceptual model (Section 4.2) and in
helping to focus and guide the planning of investigations, expedited actions, and
interim measures.

WHC(PUREX-4)/9-24-92/03383A
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Table 8-2. Data Needs for Preliminary Remedial Action Technologies
PUREX Plant Aggregate Area. Page 2 of 2
| Chemical/Radiochemical
Alternative Physical Attribute Attribute
6. In Situ Soil Vapor areal extent ® volatility of constituents (Henry’s
Extraction depth Law Constant)
locations/depth of highest * non-volatile organics
| concentrations (vapors, e levels
adsorbed) e  volatile radionuclides (Radon)
stratigraphy e treatability (catalytic oxidization)
soil permeability/porosity
voids

Past-Practice Strategy (DOE/RL 1992a)
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Table 8-4. Data Quality Obiective Param s for Chemical/Radiochemical Analyses. Page S of 6
|_ Soil/Sediment _ _\_&_’n'm' ]
Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy

Method _ (pCilg) (RPD) (%) Method (pCi/L)Y (RPD) (%)
INORGANICS
(cont.)
Lead 6010 0.45 125 +30 6010 450 +20 +25
Manganese 6010 0.02 +25 430 6010 20 +20 +25
Mercury 7471 0.02 +25 130 245.2 2 +20 +25
Nickel 6010 1.5 +25 430 6010 50 +20 . +25
Nitrate 352.1 TBD +25 430 352.1 130 +20 +25
Nitrite 354.1 TBD +25 130 354.1 40 +20 +25
Selenium 6010 0.75 +25 130 270.2 20 120 +25
Silver 6010 2 +25 130 272.2 10 +20 +25
Titanium 6010 TBD +25 130 6010 TBD +20 +25
Vanadium 6010 0.08 +25 130 286.2 40 +20 +25
Zinc 6010 0.02 +25 +30 6010 20 +20 +25
ORGANICS
Acetone 624 0.1 125 +30 624 100 +20 +25
Carbon tetrachloride 624 0.005 +25 +30 624 1 +20 +25
Chloroform 624 0.005 +25 430 624 5 420 125
Kerosene 8015-Mod 20 +35 +30 8015-Mod 500 +35 +25
Methylene chloride 8240 0.005 +25 +30 624 5 120 +25
MIBK 8015 0.5 125 130 8015 5 +20 +25
1,1,1-Trichloroethane 8240 0.005 +25 +30 624 5 +20 425

WHC(P

q yedg
¥0-76-Td/40d

EX-4)\9-24-92\03383T



18

Table 8-4. Data Onality Objective Parameters for Chemical/Radiochemical Analyses.

Pase 6 of 6

>

Soil/Sediment Water
Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy

Method (pCi/g)¥ (RPD) (%) Method (pGi/L)Y (RPD) (%)
ORGANICS
(cont.)
Toluene 8240 0.005 +25 +30 624 5 +20 +25
Tributyl phosphate TBD TBD +25 +30 TBD TBD +30 +25
TBD = To Be Determined

M method modified to include extraction from the solid medium, extraction method is matrix and laboratory-specific
RPD = Relative Percent Difference

Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980a)

Test Methods for Evaluation Solid Waste (SW 846) Third Edition (EPA 1986)

Methods for Chemical Analysis of Water and Waste (EPA 1983)

Radionuclide Method for the Determination of Uranium in Soil and Air (EPA 1980b)

EML Procedures Manual (DOE/EML 1990)

Eastern Environmental Radiation Facility RadioChemistry Procedures Manual (EPA 1984)

High-Resolution Gamma-Ray Spectrometry of Water (ASTM 1985)

Precision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals listed.
a/ Practical Quantitation Limits for organics and inorganics are reported in units of mg/kg for soil and mg/L for water.
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9.0 RECOMMENDATIONS

The purpose of the aggregate area management study (AAMS) is to compile and
evaluate the existing body of knowledge to support the Hanford Site Past-Practice Strategy
(DOE/RL 1992a) decision making process. A primary task in achieving this purpose is to
assess each waste management unit and unplanned release within the aggregate area to
determine the most expeditious path for remediation within the statutory requirements of the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and
Resource Conservation and Recovery Act (RCRA). The existing body of pertinent
knowledge regarding PUREX Plant Aggregate Area waste management units and unplanned
releases has been summarized and evaluated in the previous sections of this study. A data
evaluation process has been established that uses the existing data to develop preliminary
recommendations on the appropriate remediation path for each waste management unit. This
data evaluation process is a refinement of the Hanford Site Past-Practice Strategy (Figure 1-
2) and establishes criteria for selecting an appropriate Hanford Site Past-Practice Strategy
path (expedited response action, ERA; interim remedial measures, IRM; limited field
investigation, LFI; and final remedy selection;FRS) for individual waste management units
and unplanned releases within the 200 Areas. A discussion of the criteria for path selection
and the results of the data evaluation process are provided in Sections 9.1. and 9.2,
respectively. Figure 9-1 provides a flowchart of the data evaluation process that will be
discussed. Table 9-1 provides a summary of the results of the data evaluation assessment of
each unit. Table 9-2 provides the decisional matrix patterns each unit followed.

This section presents recommended assessment paths for the waste management units
and unplanned releases at the PUREX Plant Aggregate Area. These recommendations are
only proposed at this time and are subject to adjustment and change. Factors that may affect
development of final recommendations include, but are not limited to, comments and advice
from the Washington State Department of Ecology (Ecology), U.S. Environmental Protection
Agency (EPA), or U.S. Department of Energy (DOE); identification and development of
new information; and modification of the criteria used in the assessment path decision
making process. The data evaluation process depicted in Figure 9-1 and discussed in Section
9.1 was developed to facilitate only the technical data evaluation step shown on the Hanford
Site Past-Practice Strategy (Box A, Figure 1-2). Procedural and administrative requirements
for implementation of the recommendations provided in this AAMS will be performed in
accordance with the Hanford Federal Facility Agreement and Consent Order (Tri-Party

. Agreement) (Ecology et al. 1990) and the Hanford Site Past-Practice Strategy. Changes in
recommendations will be addressed, and more detail on recommended assessment paths for

waste management units and unplanned releases will be included in workplans as they are
developed for the actual investigation and remediation activities.
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9.1 DECISION MAKING CRITERIA

The criteria used to assess the most expeditious remediation process path are based
primarily on urgency for action and whether site data are adequate to proceed along a given
path (Figure 9-1). All units and unplanned releases that are not completely addressed under
other Hanford Site programs are assessed in the data evaluation process. All of the units and
releases that are addressed in the data evaluation process are initially evaluated as candidates
for an ERA. Sites where a release has occurred or is imminent are considered candidates for
ERAs. Conditions that might trigger an ERA are the determination of an unacceptable health
or environmental risk or a short time frame available to mitigate the problem (DOE/RL
1992a). As a result, candidate ERA units were evaluated against a set of criteria to
determine whether potential for exposure to unacceptable health or environmental risks
exists. Units and unplanned releases that are recommended for ERAs will undergo a formal
evaluation following the selection process outlined in WHC (1991b).

Waste management units and unplanne releases that are not recommended for
consideration as an ERA continue through the data evaluation process. Sites continuing
through the process that potentially pose a high risk (refer to Section 5.0), become candidates
for consideration as an IRM. The criteria used to determine a potential for high risk,
thereby indicating a high priority site, were the Hazard Ranking System (HRS) score used
for nominating waste management units for CERCLA cleanup (40 CFR 300), the modified
Hazard Ranking System (mHRS) scores, surface radiation survey data, and rankings by the
Environmental Protection Program (Huckfeldt 1991b). Units and unplanned releases with
HRS or mHRS scores greater than 28.5 (the 'ERCLA cleanup criterion) were designated as
candidate sites for IRM consideration. Units and unplanned releases that did not have an
HRS score were compared to similar sites to establish an estimated HRS score. Sites with
surface contamination greater than 2 mrem/h exposure rate, 100 ct/min beta/gamma above
background or alpha greater than 20 dis/min were also designated as candidate IRM sites.
The radiation and surface contamination criteria are based on the Westinghouse Hanford
Radiation Protection Manual (WHC-CM-4-10) posting requirements. In addition, surface
contamination sites that had an Environmental Protection Program ranking of greater than 7
were also designated as candidate IRM sites. A value of 7 was chosen because it represents
the approximate midpoint of the scoring range. The candidate IRM sites are listed in Table
5-1, which summarizes the high priority sites. The four risk indicators are based on limited
data (refer to Section 8.0) and therefore may not adequately represent the actual risk posed
by the site. Technical judgement, including assessment of similarities in site operational
histories, was used to include sites not rank( as high priority in the list of sites under
consideration for an IRM. Candidate IRM : s were then further evaluated to determine if
an IRM is appropriate for the site. Candidate IRM sites that did not meet the IRM criteria
were placed into the final remedy selection path. As future data become available the list of
units recommended for consideration as IRM sites may be altered.

WHC(PUREX-4)/9-29-92/03384A

9-3







L3

At

™

O 00 ~dONWN S W=

DOE/RL-92-04
Draft B

Actual or potential exposure to nearby human populations, biota, or the food
chain from hazardous substances and radioactive or mixed waste contaminants

Actual or potential contamination of drinking water supplies or sensitive
ecosystems

Threats of release of hazardous ¢ istances and radioactive or mixed waste
contaminants

High levels of hazardous substances and radioactive or mixed waste contaminants
in soils that pose or may pose a th t to human health or the environment, «
have the potential for migration

Weather conditions that may increase potential for release or migration of
hazardous substances and radioactive or mixed waste contaminants

The availability of other appropriate federal or state response mechanisms to
respond to the release

Time required to develop and implement a final remedy

Further degradation of the medium which may occur if a response action is not
expeditiously initiated

Risks of fire or explosion or potential for exposure as a result of an accident or
failure of a container or handling system

Other situations or factors that may pose threats to human health or welfare or
the environment.

These conditions were used as the initial screening criteria to identify candidate waste
management units and unplanned releases for ERAs. Candidate waste management units and
releases that did not meet these conditions were not assessed through the ERA evaluation
path. Additional criteria for further, detailed screening of ERA candidates were developed
based on the conditions outlined in the Hanford Site Past-Practice Strategy. Quantification
of these criteria for further screening were developed. These screening criteria are depicted
in Figure 9-1 and are described below.

The next decision point on Figure 9-1 used to assess each ERA candidate is whether a

driving force to an exposure pathway exists or is likely to exist. Units or unplanned releases
with contamination that is migrating or is likely to significantly migrate to a medium that can
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The final criterion is to determine if the candidate ERA is within the scope of an
operational program. Maintenance and operation of active waste management facilities are
within the scope of activities administered by the Waste Management Program. Active
facilities include certain transfer lines, diversion boxes, catch tanks, and the 207-A a | the
216-A-42 Retention Basins. Generally, active waste management units will not be included
in past-practice investigations unless operation is discontinued prior to initiation of the
investigation. The Decommissioning and RCRA Closure Program is responsible for safe and
cost-effective surveillance, maintenance, and decommissioning of surplus facilities and
RCRA closures at the Hanford Site. The Decommissioning and RCRA Closure Program is
also responsible for RARA activities that include surveillance, maintenance, contamination,
and/or stabilization of inactive burial grounds, cribs, ponds, trenches, and unplanned rele:
sites.

If the proposed ERA will not address all the contamination present, the unit or
unplanned release continues through the process to be evaluated under a second path. For
example, surface contamination cleanup under the RARA Program may not address
subsurface contamination and, therefore, additional investigation may be needed.

Final decisions regarding the conduct of ERAs in the aggregate area will be made
among Ecology, EPA, and DOE based, at least in part, on the recommendations provided in
this section, and results of the final selection rocess outlined in WHC (1991b).

9.1.2 Limited Field Investigation and Interim Remedial Measure Paths

High priority waste management units and unplanned release sites were evaluated to
determine if sufficient need and information exists such that an IRM could be pursued. An
IRM is desired for high priority units and unplanned releases where extensive
characterization is not necessary to reach defensible cleanup decisions. 1 )le___:ntation ¢
IRMs at waste management units and unplanned releases with minimal characterization is
expected to rely on observational data acquired during remedial activities. Successful
execution of this strategy is expected to reduce both time and cost for cleanup of units and
unplanned releases without impacting the effectiveness of the implemented action.

The initial step in the IRM evaluation path is to categorize the units. The exposure
pathways of interest are similar for each waste management unit in a category; therefore, it
is effective to evaluate candidate units as a group. The groupings used in Section 2.3 (e.g.,
cribs; tanks and vaults; etc.) will continue to be used to group the units for IRM assessment.
This grouping approach is especially effective in reducing characterization requirements. As
done in the 100 Areas using the observational approach, the LFIs can be used to characterize
a representative unit or units in detail to develop a remedial alternative for the group of
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waste management units, the final remedy selection path will likely address an entire
operable unit or aggregate area.

If the data are collectively sufficient, an operable unit or aggregate area RA will be
performed. If sufficient data are not available, additional needs will be identified and
collected.

9.2 PATH RECOMT “"NDATIONS

Initial recommendations for ERA, IRM, and ™ ™I are discussed in Section 9.2.1 through
9.2.3, respectively. Waste management units and unplanned releases proposed for initial
consideration under the final remedy selection path are discussed in Section 9.2.4. Table 9-1
provides a summary of the data evaluation process path assessment. A summary of the
responses to the decision points on the flowchart that led to the recommendations is provided
in Table 9-2. Following approval by Ecology, EPA, and DOE, these recommendations will
be further developed and implemented in work plans.

9.2.1 Proposed Sites for Expedited Response Actions

sposition under the RARA program.

9.2.1.1 Sites With Significant Surface Contamination. Each of the
levels of surface contamination that are high enough to be of immediate concern. Surface -
contamination is immediately accessible to humans (i.e., workers) and biota. The potential
for transport by the wind or biota is also significant and so surface migration is also a
problem. It is expected that the releases of radionuclides and potential radiation exposure
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20 1 pletely
21 addresses possible considerations during work plan development.

23 Possible LFI objectives would be to:

- 25 o Evaluate the potential for releases from the waste management unit to impact
26 underlying groundwater quality.

28 o Determine if contamination exists in the soil beneath the waste management unit,
29 and if so, assess the extent.

31 o Assess the nature and extent of contaminant migration from the waste
32 management unit in support of focused feasibility studies.
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e  216-A-6 Crib

o 216-A-7 Crib

o 216-A-9 Crib

o 216-A-21 Crib
o 216-A-24 Crib

o 216-A-27 Crib

° 216-A-36A Crib

° 216-A-14 French Drain

° 216-A-28 French Drain
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this sites to conduct a risk assessment. A RI is recommended to  ovide nature and
extent of contamination information to perform a risk assessment for final reme 7 selection.

9.2.4.1.3 Ditches and Trenches. Six units have been placed in this group due to
their similarity. The group consists of two ditches and four trenches—(see-Fables-9-1-and
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9.3.1 Units Addressed By Other Aggregate Areas or Programs

The investigation of several sites-tiniits should be transferred from the PUREX Plant
Aggregate Area to other programs for investigation. The programs include the-Surplas
Faeﬂmes-Pregmm—the Defense-Waste Management Program, the RGRA—'PSD

The Befense-Waste Management Program is recommended to include four catch ta1 s
and eleven d1vers10n boxes These units are located in operable units 200-PO-1 and
200P03 ho nlacad o N 1nuactigatiam, tlha AltQ oo A hao sncluded 1n

four french drains, 216-A-16, 216- A-17 216-A-23A and 216-A-23B in
200-PO-5 & are also recommended for deferral to these programs.

One potentially new site consisting of a fission products release to the environment has
not been verified as an unplanned release. Action on this site is deferred until an actual
release has been verified and the regulatory status of the site determined. The unplanned
release occurred within the 241-C Tank Farm area; therefore, it should be addressed by the
Hanford-Site-Single-Shell Tank Program. This unplanned release is discussed in
detail in Section 2.3.10. '
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screening process applied in Section 7.0, engineering judgement, and/or new characteriz. on
data such as that generated by an LFI.

Recommendations for the FFS in support of IRMs are not provided in this report
because of limited data availability. In most cases, LFIs will be conducted at sites initially
identified for IRMs. The information gathered is considered necessary prior to making a
final determination whether an IRM is actually necessary or whether a remedy can be
selected.

Rather t!  being driven by an IRM, the FFSs will also be prepared to evaluate select
remedial alternatives. In this se, the FFSs icuses on technologies or alternatives that are
considered to be viable based on their implementability, cost, and effectiveness and have
broad application to a variety of units. The following recommendations are made for FFSs
that focus on a particular technology or alternative:

° Capping

o Ex situ treatment of contaminated soils

¢ In situ stabilization.

These recommendations reflect select technologies developed in Section 7.0 of this report.

The FFS is intended to provide a detailed analysis of select remedial alternatives. e

results of the detailed analysis provide the basis for identifying preferred alternatives. The
detailed analysis for alternatives consists of the following components:

o Further definition of each alternative, if appropriate, with respect to the volumes
or areas of contaminated environmental media to be addressed, the technologies
to be used, and any performance requirements associated with those technologies.
Remedial investigations and treatability studies, if conducted, will also be used to
further define applicable alternatives.

®*  An assessment and summary of each alternative against eva ition criteria
specified in EPA’s Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA (EPA 1988b).

o A comparative analysis of the alternatives that will facilitate the selection of a
remedial action.
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(INEL) during fiscal year 1993. Additional field demonstrations will be required
before all issues surrounding implementation of in situ vitrification to
contaminated soil sites can be resolved.

There is a large uncertainty whether the In Situ Vitrific on Integrated Program
will obtain the funding required to resolve these issues. Without resolution of
these issues in situ vitrification will have very limited application to remediation
at the Hanford Site.

o Excavation, treatment and disposal of transuranic radionuclides--Development and
testing of methods to characterize, retrieve, treat, and package waste from RU
contaminated waste management units will be required. The DOE Office of
Technology Development has established the Buried Waste Integrated
Demonstration (BWID) at INEL to resolve these issues. The BWID is focused
on sites containing buried aste; however, it is expected that many of the original
containers at INEL degraded significantly, resulting in contamination of the
immediately surrounding soil. As a resi , the BWID will also be resolving s¢ 1e
of the issues surrounding retrieval and treatment of TRU contaminated soil.

A major concern for retrieval of TRU contaminated materials will be control of
fugitive dust. Testing of various types of foams and fixants, that will not
interfere with treatment and disposal, will be required. In addition, development
of foams and fixants for dust control will be important for non-TRU contaminated
waste management units. The use of containment structures (e.g. buildings) to
contain fugitive dust during remediation is very expensive and cumbersome
(creating problems for both equipment and workers). A significant cost savings
could be realized if foams and fixants are used in place of containment structures.

o In situ soil vapor extraction of volatile organic compounds--Development and
testing of methods to characterize, retrieve, and treat waste from VOC
contaminated soil will be required. The DOE has established the VOC-£ |
Integration Demonstration to resolve these issues. The Z P1 t Aggregate Area is
currently the initial host site for the demonstration and is associated with an
active ERA to remove carbon tetrachloride from the vadose zone using vapor
extraction. These activities are expected to resolve numerous design and
treatability issues associated with in situ soil vapor extraction. [owever,
additional treatability testing may be required to resolve site specific data needs.

As treatability testing of the various alternatives progresses, other parameters are likely
to be identified which require further development.
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Table 9-1. Summary of the Results of Data Evaluation Assessment

for PUREX Plant Aggregate Area. ( Page 6 of 6 ;
Operable |
Waste Management Unit Unit ERA | IRM | TFL » | RI | OPS Remarks

UN-200-E-96 Unplanned Release 200-PO-1 -- - -- X -- --

UN-200-E-97 Unplanned Release 200-PO-2 -- -- -- X -- --

UN-200-E-99 Unplanned Release 200-PO-3 - -- -- X -- -

UN-200-E-100 Unplanned Release 200-PO-3 -~ - - X - -

UN-200-E-114 Unplanned Release 200-PO-1 -- - -- -- X -~ -~

UN-200-E-117 Unplanned Release 200-PO-2 - -- -- -- X -- -

UN-2 )-E-142 Unplanned Release , 200-PO-1 - - - - X -- --

q yed
¥0-76-Td/H40d
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