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encapsulate the recovered cesium and strontium. This processing ended in 1984, but storage
of the encapsulated cesium and strontium continues to the present.

The B Plant Aggregate Area contains a large variety of waste disposal and storage
facilities. High-level wastes were stored in underground single-shell tanks. Low-level
wastes such as cooling and condensate water were allowed to infiltrate into the ground
through cribs, ditches, trenches, reverse wells, and open ponds. Based on construction,
purpose, or origin, the B Plant Aggregate Area waste management units fall into one of ten
subgroups as follows:

o 4 (No. of waste management units) Plants, Buildings, and Storage Areas

o 49 .anks and Vaults

. 30 Cribs and Drains

o 5 Reverse Wells

° 43 Ponds, Ditches, and Trenches

o 18 Septic Tanks and Associated Drain Fields

° 18 Transfer Facilities, Diversion Boxes, and Pipelines

o 3 Basins

o 13 Burial Sites

° 59 Unplanned Releases.

Detailed descriptions of these waste management units are provided in Section 2.3.

There are several ongoing programs that affect buildings and waste management units
in the B Plant Aggregate Area (Section 2.7). These programs include RCRA, the Hanford
Surplus Facilities Program, the Radiation Area Remedial Action (RARA) Program, the
Hanford Site Single-Shell Tank Program, and the Defense Waste Management Progra
One hundred four units (primarily single-shell tanks and associated transfer facilities) fall
completely within the scope of one of these programs and, therefore, recommendations on
these units will be made by the respective programs rather than in this AAMS. An

additional forty-nine waste management units will be partially addressed by an ongoing
program in addition to the actions recommended in the B Plant AAMS. Ten waste
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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
contaminants of concern and their action levels, is a major requirement to execute the
Hanford Site Past-Practice Strategy. There was found to be a limited amount of data in this
regard. The section provides a summary of data needs identified for each of the waste
management units in the B Plant Aggregate Area. The data needs provide the basis for
development of detailed DQOs in subsequent work plans.

Section 9.0 provides management recommendations for the B Plant Aggregate Area
based on the Hanford Site Past-Practice Strategy. Criteria for selecting appropriate Hanford
Site Past-Practice Strategy paths (ERA, IRM, and final remedy selection) for individual
waste management units and unplanned releases in the B Plant Aggregate Area are developed
in Section 9.1. As a result of the data evaluation process, one waste management unit was
recommended for an ERA, 58 units were recommended for » which could lead to IRMs
and 79 units were recommended for final remedy selection. A discussion of the data
evaluation process is provided in Section 9.2. Table ES-1 provides a summary of the results
of the data evaluation assessment of each unit. Table ES-2 provides the decision matrix
patterns each unit followed in reaching the recommendation. Recommendations for
redefining operable unit boundaries and prioritizing operable units for work plan development
are provided in Section 9.3. Included in Section 9.3.4 are the interactions with RCRA
required to disposition the waste management units which are operating under RCRA
permits. All recommendations for future characterization needs will be more fully developed
and implemented through work plans. Sections 9.4 and 9.5 provide recommendations for
focused feasibility and treatability studies, respectively.
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able ES . Summary of the Results of Remediation Process Path Assessment.

Page 8 of 8

Waste Management Unit RA IRM LFI RA RI OPS | Remarks
UPR-200-E-84 - X X -- - X RARA-Surface Contamination
UPR-200-E-138 | - X X — - -- | Grouped with 216-B-2-1 Ditch

ERA - Expedited Response Action

IRM - Interim Remedial Measure

LFI - imited Field Investigation

RA - Risk Assessment

RI - Remedial Investigation

OPS erational Programs

DWA Defense Waste Management Program
RARA - Radiation Area Remedial Action Program
HSFP - Hanford Surplus Facilities Program
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group associated waste management units together, such that they could be effectively
characterized and remediated under one work plan.

The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the
200 Areas which will be closed or permitted (for operation or postclosure care) in
accordance with the Washington State Dangerous Waste Regulations (WAC 173-303). The
TSD facilities are often associated with an operable unit and are required to be addressed
concurrently with past-practice activities under the Tri-Party Agreement.

This AAMS is one of ten studies that will provide the basis for past practice activities
for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the
initial development of an area-wide groundwater model, and conduct of an initial site-wide
risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the
Hanford Site Past-Practice Strategy document (D( 1992a) establish the need and
provide the framework for conducting AAMS in the 200 Areas.

1 .1 Tri-Party Agreement

The Tri-Party Agreement was developed and signed by representatives from the I A,
Ecology, and DC™ in May 1989, and revised in 1990 and 1991. The scope of the agreement
covers all CERCLA past practice, RCRA past practice, and RCRA TSD activities on the
Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental
impacts of past and present activities are investigated and appropriately remediated to protect
human health and the environment. To accomplish this, the Tri-Party Agreement provides a
framework and schedule for developing, prioritizing, implementing, and monitoring
appropriate response actions.

The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach
be implemented in the 200 Areas based on the Hanford Site 1ist-Practice Strategy (DOE/RL
1992a). This strategy requires the conduct of AAMS which are similar in nature to an RI/FS
scoping study. The Tri-Party Agreement change package (Ecology et al. 19¢ i specif  that
10 Aggregate Area Management Study Reports (AAMSR) (major milestone M-27-00) are to
be prepared for the 200 Areas. Further definition of aggregate areas and the AAMS
approach is provided in Sections 1.2 and 1.3.

1.1.2 ¥ ford Site Past Practice Strategy

The Hanford Past-Practice Strategv was developed between Ecology, EPA, and DOE
to streamline the existing ..., . J and ... .. ..IS processes. A primary objective of this

WHC.29/6-22-92/02829A
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The process of final remedy selection must be completed for the aggregate area to
reach closure. The aggregation of information obtained from LFI and interim actions may be
sufficient to perform the cumulative risk assessment and to define the final remedy for the
aggregate area or associated operable units. If the data are not sufficient, additional
investigations and studies will be performed to the extent necessary to support final remedy
selection. These investigations would be performed within the framework and process
defined for RI/FS or RFI/CMS programs.

1.2 2 NPL SITE AGC EGATE A~ A MANAGEMENT § UDY PROGRAM

The overall approach and scope of the 200 Areas AAMS program is based on the Tri-
Party Agreement and the Hanford Site Past-Practice Strategy.

1.2.1 Overall Approach

As defined in the 1991 revision to the Tri-Party Agreement, the AAMS program for
the 200 Areas consists of conducting a series of ten AAMS for eight source (Figures 1-3 and
1-4) and two groundwater aggregate areas delineated in the 200 East, West, and Nor
Areas. Table 1-1 lists the aggregate areas, the type of study and associated operable units.
With the exception of 200-IU-6, isolated operable units associated with the 200 NT™™ site
(Figure 1-5) are not included in the AAMS program. Generally, the quantity of existing
information associated with isolated operable units is not considered sufficient to require
study on an aggregate area basis prior to work plan development. Operable unit 200-IU-6 is
addressed as part of the BP t AAMS because of similarities in waste management units
(i.e., ponds).

The eight source AAMS are designed to evaluate source terms on a plant-wide scale.
Source AA] 3 are conducted for the following aggregate areas (waste area groups) which
largely correspond to the major processing plants including the following:

. U Plant
o Z Plant
. S Plant
o T Plant
o PUREX

WHC.29/6-22-92/02829A
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Sampling events of waste effluents and effected media

Site conditions including the site physiography, geology, hydrology, meteorology,
ecology, demography, and archaeology

Environmental monitoring data for affected media including air, surface water,
sediment, soil, groundwater and biota.

Collectively this information is used to identify contaminants of concern, determine the
scope of future characterization efforts, and to develop a preliminary conceptual model of the
aggregate area. Although data collection objectives are similar, the types of information
collected depend on whether the study is a source or groundwater AAMS. The data
collection step serves to avoid duplication of previous efforts and facilitates a more focused
investigation by the identification of data gaps.

Topical reports referred to as Technical Baseline Reports are initially prepared to
summarize facility information. These reports describe individual waste management units
and unplanned releases contained in the aggregate area as identified in the Waste Information
Data System (WIDS) (WHC 1991a). The reports are based on review of current and
historical Hanford Site reports, engineering drawings and photographs and are supplemented
with site inspections and employee interviews. Information contained in the reports is
summarized in the AAMSR. Other topical reports are used as sources of information in the
AAMSR. These reports are as follows:

U Plant Geologic and Geophysics Data Package

— -.ant ool __: and lySics  ta . uC

S Plant Geologic and Geophysics Data Package

T Plant Geologic and Geophysics Data Package
PUREX Geologic and Geophysics Data Package

B Plant Geologic and Geophysics Data Package
200 N Geologic and Geophysics Data Package
Semiworks Geologic and Geophysics Data Package

Hydrologic Model for the 200 West Groundwater Aggregate Area

WHC.29/6-22-92/02829A
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. Hydrologic Model for the 200 East Groundwater Aggregate Area

° Uncor....aed Aquifer Hydrologic Test Data Pac™ e :or the 200 West
Groundwater Aggregate Area

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

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

o Groundwater Field Characterization Report
e 200 West Area Borehole Geophysics Field Characterization
e 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. . .cld screening activities occurring in parallel with and as part of the
AAMS proci  include the following:

o Expanded groundwater monitoring programs (non Contract Laboratory Program)
at approximately 80 selecte: ™ * wi™ toi® Trco " icern and
r___1e _-_anc .. ater plt___: maps

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

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

After the preliminary conceptual model is developed, health and environmental
concerns are identified. The purpose of this determination is to provide one basis for

WHC.29/6-22-92/02829A
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determining recommendations and prioritization for subsequent actions at waste management
units. Potential applicable or relevant and appropriate requirements (ARARs) and potential
remedial technologies are ident ed. 1 cases where the existing information is sufficient,
the Hanford Site Past-Practice Strategy allows for a focused feasibility study (FFS) or CMS
to be initiated prior to the completion of the study.

Data needs are identified by evaluating the sufficiency of existing data and by
determining what additional data are necessary to adequately characterize the aggregate area,
refine the preliminary conceptual model and potential ARARs, and/or narrow the range of
remedial alternatives. Determinations are made regarding the level of uncertainty associated
with existing data and the need to verify or supplement the data. If additional data are
needed, the intended data uses are identified, data quality objectives (DQO) established and
data priorities set.

Each AAMSR results in management recommendations for the aggregate area including
the following:

° The need for ERA, IRM, and LFI or whether to retain in the final remedy
selection path

Definition and prioritization of operable units
L Prioritization of work plan activit
o itegration of RCRA TSD closure activities
o The conduct of field ch._ terizatic activities
o The need for treatability studies.

o Identification of waste management units addressed entirely under other
operational programs

The waste management units recommended for ERA, IRM, or ™ 71 actions are
considered higher priority units that require rapid response. Lower priority waste
management units will gene1 ly 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 higher priority waste management units, rapid response
operations will be followed by conventional RI/FS activities, although these activities may be
modified because of knowledge gained through the remediation activities. 1 the case of the

WHC.29/6-22-92/02829A
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o Identify potential ARARSs

o Define preliminary remedial action objectives (RAOs), screen potential remedial
technologies, and  possible provide recommendations for FFS

o Recommend treatability studies to support the evaluation of remedial action
alternatives

o Define data needs, establish general DQO and set data priorities
. Provide recommendations for ERA, IRM, LFI or other actions
o Redefine and prioritize, as data allow, operable unit boundaries

° Define and prioritize, as data allow, work plan and other past practice activities
with emphasis on supporting early cleanup actions and records of decisions

L Integrate RCRA T ' closure activities with past practice activities.

Information on single-shell and double-shell tanks is presented in Sections 2.0 and 4.0.
The AAMSR is not intended to address remediation related to the tanks. Nonetheless, the
tank information is presented because known and suspected releases from the tanks may
influence the interpretation of contamination data at nearby waste management units.
Information on other facilities and buildings is also presented for this same reason.
However, because these structures are addressed by other programs, the AAMSR does not
include recommendations for further action at these structures.

Depending on whether an aggregate a | is a source or groundwat ., the
scope of the AAMS varies. Source AAMS focus on source terms, and the 1
media of interest include air, biota, surface water, st 1ce soil, and the unsaturated
subsurface soil. Accordingly, detailed descriptions of facilities and operatio; ° information
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 description 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 concem.
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o Section 7.0, Preliminary Remedial Action Technologies, identifies and screens
potential remedial technologies and establishes remedial action objectives for
environmental media.

o Section 8.0, Data Quality Objectives, reviews QA criteria on existing data,
identifies data gaps or deficiencies, and identifies broad data needs for field
characterization and risk assessment. The DQO and data priorities are
established.

o Section 9.0, Recc mendations, provides guidance for future past practice
activities based on the results of the AAMS. Recommendations are provided for
ERA at problem sites, IRM, refining operable unit boundaries, prioritizing
work plans, and conducting field investigations and treatability studies.

Section 10.0, References, list reports and documents cited in the AAMSR.
Appendix A, Supplemental Data, provides supplemental data supporting the
AAMSR.

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

. Appendix B: Health and Safety Plan

° Appendix C: Project Management Plan

° Appendix D: Data Management Plan

Community relations requirements for the B 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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plants. In March 1943, construction began on three reactor facilities and three chemical
processing facilities. After World War II, six more reactors were built. Beginning in the
1950’s, waste management, energy research and development, isotope use, and other
activities were added to the Hanford operation. In early 1964, a presidential decision was
made to begin shut down of the reactors. Eight of the reactors were shut down by 1971.
The N Reactor continued to operate primarily in weapons grade material production mode
through 1987, operated secondarily in steam production mode for electricity production; and
was placed on cold standby status in October 1989. Westinghouse Hanford was notified
September 20, 1991 that they should cease preservation and proceed with activities leading to
a decision on ultimate decommissioning of the reactor. These activities are scoped within a
N Reactor shutdown program which is scheduled to be completed in 1999.

Operations in the 200 Areas (East and West) are mainly relate to nuclear fuel
separation. Spent nuclear fuel is fuel that |  been withdrawn from a nuclear reactor
following irradiation. The 200 East Area consists of two main processing areas (Figure 1-4):

o 221-B Building (B Plant), where bismuth phosphate processes separated
plutonium from spent uranium fuel rods

o 202-A Building (PU EX) Plant, where tributyl phosphate processes separate
plutonium from spent uranium fuel rods

° C Plant (Hot Semiworks), where plutonium separation technology was developed
(no longer in use).

The 200 Areas also contain nonradioactive support facilities, including transportation
maint 1 buildii _ , service stations, coal-fired powerhouses for pro« . st 1 production,
steamn transmission lines, raw v ~r ° :atment plants, water-storage tanks, electrical
maintenance facilities, and subsurface sewage disposal systems.

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

The 221-B Building is one of the primary B Plant Aggregate Area facilities. It 3an
operation in 1945, separating plutonium by bismuth phosphate chemical methods. It ceased
operation in 1952, then began various waste treatment operations in 1965. Several additions
to the 221-B Building, such as the 225-B Waste Encapsulation and Storage Facility (WESF),
the 212-B Cask Transfer Facility, etc. were constructed during this period.

WHC.29/6-22-92/02827A
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(b) The tailings or waste produced by the extraction or concentration 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 B Plant Aggregate Area waste
management units fall into one of ten subgroups as follows:

Pl s, Buildings, and Storage Areas (Section 2.3.1)

° Tanks and Vaults (Section 2.3.2)

o Cribs and Drains (Section 2.3.3)

o Reverse Wells (Section 2.3.4)

o 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)

L Burial Sites (Section 2.3.9)

Unplanned __:leases (S 2.3.10)

Table 2-1 presents a list of the waste management units within the aggregate area. In
addition, the area contains several unplanned release sites. The locations of waste
management units are shown on separate figures for each waste management group and
Plate 1. Table 2-2 describes the B lant Aggregate Area tank farms. Tables 2-3 and 2-4
summarize data available regarding the quantity and types of wastes disposed to the waste
management units. These data have been compiled from the Waste Information Data System
(WIDS) inventory sheets (WHC 1991a) and from the Hanford 1active Site Survey (HISS)
database, and other sources found during research. These inventories include all of the
contaminants reported in the databases, but do not necessarily include all of the ¢« taminants
disposed of at each waste management unit. Figures 2-1 through 2-13 show the physical
location of the waste management units. Timelines for B Plant Aggregate Area operating

processes are shown on Figure 2-14. Figures 2-15 and 2-16 schematically show the B Plant
Aggregate Area processes. Figure 2-17 shows waste management unit « rational history.
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Buildings and structures which lie outside of the B Plant Aggregate Area as shown on
Figure 1-3 are not considered in this report.

2.3.1.1 Process Fac ties.

2.3.1.1  221-B Building (B Plant). The 221-B Building (B 1 nt) was one of the
primary sources of waste in the B Plant Aggregate Area and is the dominant physical
structure in the area.

The 221-B Building was constructed in 1944, and brought on line in 1945, as one of
the three original chemical separation plants , T, and U Plants) to support plutonium
production during World War II. The plants were built to extract plutonium from fuel rods
irradiated in the Hanford production reactors. Each plant was equipped to use the bismuth
phosphate fuels-separation process, but U Plant was never used for that purpose because B
Plant and T Plant were sufficient to meet plutonium production needs.

The 221-B Building is 267 x 26 x 31 m (875 x 85 x 102 ft) and is constructed entirely
of concrete. Its process equipment is contained in small rooms, called cells, which are
arranged in rows in an area spanned by a traveling crane. The cells are topped with 1.2 m
(4 ft) thick concrete blocks that are removable by crane to provide access to the cell beneath.
Above the blocks is a space equal in height to the cell depth providing headroom for
manipulating the process equipment during maintenance operations. Heavy concrete
shielding walls enclose this space up to the level of the crane rails, giving the appearance of
a canyon (Ballinger and . il 391). The 221-B Building also encompasses several adjoining
structures such as the 221-BB Condensate Building, the 221-BF Effluent Control Building,
and the 221-BC Change House.

utonium separation began with the dissoli * 1 of the aluminum-jacketed fuel rods in a
sodium hydroxide so ion to which sodium nitrate was added to avoid formation of too
much hydrogen. The resulting sodium aluminate-sodium nitrate solution was jetted
(trans red via a steam jet) to waste as a component of the first cycle waste stream.

The remaining uranium metal slugs were rinsed with water and dissolved in S0 ) 60%
nitric acid. Sodium and bismuth nitrate and phosphoric acid were added to the dissolver
solution, precipitating bismuth phosphate, which carried the plutonium. The solution was
jetted to waste (the metal waste stream), and the precipitate was again dissolved in nitric
acid. Dichromate solution was added to the sodium and bismuth nitrate and phosphoric acid,
again precipitating bismuth phosphate, but changing the valence of the plutonium and causing
it to remain in solution. The byproduct cake was dissolved in nitric acid and jetted to waste.
The product solution was : iin treated to precipitate bismuth phosphate as the plutonium
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Section 2.4 describes the processes that have produced the waste in the B Plant
Aggregate Area tanks. Several me )ds have been used to evaporate the tank contents to
reduce the volume of waste. Section 2.4 describes the operation of the In-Tank Solidification
(ITS) -1 and -2 Evaporators and the 242-B Evaporator.

Interim isolation and stabilization have been performed on the tanks to varying degrees,
as described in : descriptions of individual tanks. Interim isolation is the sealing of all
accesses to the ta : that are not required for long-term surveillance. ..ie seal should provide
a barrier against inadvertent ¢ lition of liquid. The administrative designation of partially
interim isolated reflects the completion of the effort required for interim isolation with the
exception of isolation of risers and piping required for pumping or other methods of
stabilization (Hanlon 1992). Interim stabilization is the removal of as much liquid as ,
possible through use of a salt well and a jet pump. A salt well is a slotted riser pipe inserted
into the salt cake of a tank and into which a pump is placed. A tank is considered in im
stabilized if it contains less tI 1 189,000 L (50,000 gal) of drainable interstitial lic d and
less than 19,000 L _ 000 gal) of supernatant liquid. In all cases of interim stabilization,
interstitial liquids remain with the volume and vary according to waste volume, liquid type,
and other factors.

2.3.2.1 241-B Tank Farm. The 241-B Tank Farm consists of a series of buried single-
shell, carbon steel-lined, concrete reinforced tanks containing mixed waste. It is locate

about 800 m (2,600 ft) north northeast of the 221-B Building and covers approximately
11,000 m? (120,000 ft?). The surface elevation is about 199 m (653 ft) above mean sea level
(msl), and depth to groundwater is approximately 76 m (249 ft) below ground surface (Stalos
and Walker 1977, WHC 1991a). There are 16 tanks in the 241-B Tank Farm. Twelve of
the tanks have individual capacities of 2,017,000 L (533,000 gal) and are numbered 241-B-
101 through -112. Four smaller tanks have capacities of 208,000 L (55,000 gal) and are
numbered 214-B-201 thror~4 -204.

All twelve large tanks in the 241  Tank Farm are constructed of a carbon steel liner
in a reinforced concrete shell, 9 m (30 ft) high, with the bottom 11 m (37 ft) below grade.
The tanks have a dished bottom and a 5 m (17 ft) operating height (DOE/RL 1991a). «ch
tank has a 2,017,000 L (533,000 gal) capacity and is inactive. The large tanks began service
between 1945 and 1' ' and most were used until about 1977. Figure 2-17 gives individual
service dates. The four small tanks in 2 241-B Tank Farm have a 208,000 L (55,000 gal)
capacity. They are constructed of a carbon steel liner in a reinforced concrete shell, 8.8 m
(29 ft) high, with the bottom 11 m (37 ft) below grade (DOE/RL 1991a). The small tanks
began service in 1946 and most were used until 1977. See Figure 2-17 for individual tank
service dates.
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The 241-B-203 and 241-B-204 Single-Shell Tanks are listed as assumed leakers because
of decreasing liquid levels. Operating Limit Deviation Report 82-08 was issued in May 1982
because of evidence of liquid level change, which exceede the decrease criterion (WHC
1991a).

2.3.2.1.16 241-B-204 Single-Shell Tank. The 241-B-204 Single-Shell Tank has been
interim stabilized and interim isolated, and is an assumed leaker (Hanlon 1992). This tank
contains 224-U Building waste (lanthanum fluoride) and 221-B Building flushes (DOE/RL
1991a). The Environmental Deviation Report 83-02 was issued in November 1983 because
of evidence of liquid level decrease, settling of the solids around the tank perimeter, liner
corrosion, and intrusion (WHC 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 185,000 (49,000 gal) of sludge, 23,000 L (6,000 gal)
drainable liquid, 19,000 L (5,000 gal) of drainable interstitial liquid, and 4,000 L (1,000 gal)
of supernatant.

2.3.2.2 241-BX Tank Farm. Immediately west of the 241-B Tank Farm, on the west side
of Baltimore Avenue is the 241-BX Tank Farm. This tank farm consists of a series of buried
single-shell, carbon steel-lined, concrete reinforced tanks containing mixed wa :. Itis
located about 800 m (2,600 ft) north of the 221-B Building adjacent to the southern boundary
of the 241-BY Tank Farm and immediately west of the 241-BX ank Farm and covers
approximately 11,000 m? (120,000 ft?). The surface elevation is about 200 m (655 ft) above
msl with depth to groundwater between about 77 and 78 m (252 and 256 ft) below ground
surface (Stalos and Walker 1977). The 241-BX Tank Farm contains 12 tanks of 2,017,000 L
(533,000 gal) capacity, numbered 241 ™X-101 through -112. The tanks began service
between 1948 to 1950 and ¢« “inued until the late 1970’s.  1re 2-17 gives individual

s¢ ice dates. /  tanks are 9 m (30 ft) h 1, with the botte .1 m (37 ft) below grade. All
tanks have a dished bottc and a 5 m (17 ft) operating height (DC.. RL 1991a). The tanks
are inactive and have un  rone initial stabilization and interim isolation (Hanlon 1992).

2.3.2.2.1 241-BX-101 Single-Shell Tank. The 241-BX-101 Single-Shell Tank is
constructed of a carbon steel liner in a reinforced concrete shell. This tank is inactive, has
undergone initial stabilization and interim isolation, and is an assumed leaker (Hanlon 1992).
A P-10 salt well pump was installed in this tank to remove residual interstitial fluids when it
was taken out of service.

This tank contains bismuth phosphate metal waste; evaporator bottoms; 221-B Building
low-level mixed waste; ion exchange waste (waste fractionization); organic wash waste;

REDOX ion exchange waste; and supernatant containing 221-B Building low-level waste,
tributyl phosphate waste, inorganic wash waste, coating was and REDOX ion exchange
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This tank contains ion exchange waste (waste fractionization); supernatant containing
evaporator bottoms waste; coating waste, and first-cycle waste from the 241-C tanks
(DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 62 ,000 (164,000 gal) of sludge, 8,000 L (2,000 gal) of
pumpable liquid, 30,000 L (8,000 gal) of drainable li id, 26,000 L (7,000 gal) drainable
interstitial liquid, and 4,000 L (1,000 gal) of supernatant. The report also notes that
16,000 L (4,100 gal) have been pumped from this tank (Hanlon 1992).

2.3.2.3 241-BY Tank1 m. The 241-BY Tank Farm is located about 900 m (3,000 ft)
north of the 221-B Building and is adjacent to the northern boundary of the 241-BX Tank
Farm and covers approximately 11,000 m? (120,000 ft?). The surface elevation is about 198
m (648 ft) above msl with groundwater about 75 m (- ) ft) below ground surface (Stalos and
Walker 1977). There are twelve 2,870,000 L (758,000 gal) tanks in the farm numbered
241-BY-101 through -112. They were put into service between 1950 and 1953 and continued
until the late 1970’s. Figure 2-17 gives individual tank service dates. All the tanks are
constructed of a carbon steel liner in a reinforced concrete shell, 11 m (37 ft) high, with the
bottom 14 m (45 ft) below grade. The tank has a dished bottom and a 7 m (23 ft) operating
height (DOE/RL 1991a).

2.3.2.3.1 2« .BY-101 Single-Shell Tank. The 241-BY-101 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is sound [(anlon
1992).

This tank contains bismuth phosphate metal waste and supernatant containing tributyl
phosphate waste and evaporator bottoms from the 241 Y and  ~ Tank Farms. This is an
+2u-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,052,000 L (278,000 gal) of salt cake, 413,000 L
(109,000 gal) of sludge, 19,000 L (5,000 gal) of drainable liquid, and 19,000 L (5,000 gal)
drainable interstitial liquid. The report also notes that 136,000 L (35,800 gal) have been
pumped from this ta  (Hanlon 1992).

The 241-BY-101 Single-Shell Tank is included in the Watch List Tanks, because it
contains up to 1,000 g moles of ferrocyanide. Tanks containing more than 1,000 g moles of
ferrocyanide have been declared an Unreviewed Safety Question because their explosion
potential exceeds previously reported safety analysis consequences. These tanks are
monitored weekly; in September 1991, tank 241-BY-101 had a maximum temperature of
23 °C (74 °F) (Hanlon 1992).
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evaporator bottoms from the 241-BX, -BY, and -C Tank Farms. This is an ITS-2 unit
(DOE/RL 1991a).

he Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,385,000 L (366,000 gal) of salt cake, 151,000 L
(40,000 gal) of sludge, 68,000 L (18,000 gal) of drainable liquid, and 68,000 L (18,000 gal)
drainable interstitial liquid. The report also notes that 1,247,000 L (329,500 gal) have been
pumped from this tank (Hanlon 1992).

The 241-BY-104 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 100,000 and 200,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an Unreviewed Safety Question because
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-104 had a maximum
temperature of 54 °C (130 °F) (Hanlon 1992).

2.3.2.3.5 241-BY-105 Sing jhell Tank. The 241-BY-105 Single-Shell Tank is
inactive, has undergone partial isolation, and is an assumed leaker (Hanlon 1992).

This tank contains tributyl phosphate waste; bismuth phosphate metal waste; and
supernatant containing tributyl phosphate waste, coating waste, and evaporator bottoms from
the 241-BX, -BY, and -C Tank Farms.

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,737,000 L (459,000 gal) of salt cake, 167,000 L
(44,000 gal) of sludge, 651,000 L (172,000 gal) of pumpal : liquid, 734,000 L (194,000
gal) of drainable liquid, and 734,000 L (194,000 ) drainable in stitial liquid.

The 241-BY-105 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 70,000 and 100,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an U reviewed Safety Question because
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-105 had a maximum
temperature of 46 °C (114 °F) (Hanlon 1992).

In November 1966, 63 tons of Portland cement were added to tank 241-BY-105
(assumed leaker) to determine the immobilization properties of the cement. The tank was

then connected to an exhaust system for temperature control. A maximum temperature of
63 °C (146 °F) was recorded 10 cm (4 in.) above the bottom liner (Hanlon 1992).
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2.3.2.3.8 241-BY-108 Single-Shell Tank. The 241-BY-108 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is an assumed leaker
(Hanlon 1992).

This tank contains bismuth phosphate first-cycle waste; tributyl phosphate waste; and
supernatant containing tributyl phosphate waste, and evaporator bottoms from the 241-BY,
and -C Tank Farms. This is an ITS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 280,000 L (74,000 gal) of salt cake, 583,000 L (154,000
gal) of sludge, 34,000 L (9,000 gal) of drainable liquid, and 34,000 L (9,000 gal) drainable
interstitial liquid. The report also notes that 104,000 L (27,500 gal) have been pumped from
this tank (Hanlon 1992).

Between 1955 and 1972 approximately 19,000 L (5,000 gal) of tributyl phosphate
waste leaked from the tank contaminating the soil surrounding and underneath the tank. This
leak was documented as unplanned release UPR-200-E-135.

The 241-BY-108 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 30,000 1d 70,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an Unreviewed Safety Question because
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-108 had a maximum
temperature of 38 °C (101 °F) (Hanlon 1992).

~ 3.2.3.9 2¢ .BY-109 Single-Shell Tank. The 241-BY-109 Single-Shell Tank is
inactive, has unde )ne partial isolation, and is sound m ..J2).

This tank contains supernatant containing tributyl phosphate waste, PUT ™ coating
waste; bismuth phosphate metal wastes; evaporator bottoms; and PUREX organic wash waste
from the 241-B, -BX, -BY, and -C Tank Farms. This is an ITS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,287,000 L (340,000 gal) of salt cake, 314,000 L
(83,000 gal) of sludge, 158,800 L (42,000 gal) of pumpable liquid, 264,600 L (70,000 gal)
of drainable liquid, and 264,600 L (70,000 gal) drainable interstitial liquid. The report also
notes that 416,200 L (110,100 gal) have been pumped from this tank (Hanlon 1992).

2.3.2.3.10 241-BY-110 Single-Shell Tank. The 241-BY-110 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is sound (Hanlon
1992).

WHC.29/6-22-92/02827A

2-28







OO0 O BN ==

DOE/RL-92-05
Draft A

2.3.2.3. ! 241-BY-112 Single-Shell Tank. The 241-BY-112 Single-Shell Tank is
inactive, has undergone initial stabilization and interim isolation, and is considered sound
(Hanlon 1992).

This tank contains bismuth phosphate metal waste; tributyl phosphate; and supernatant
containing tributyl phosphate waste, coating waste and evaporator bottoms from the 241-B,
-BX, -BY, and -C Tank Farms. It is an ITS-2 unit (DOE/RL 1991a).

The Tank Farm Surveillance and Waste Status Report for September 1991 (Hanlon
1992) shows that the tank contains 1,083,000 L (286,000 gal) of salt cake, 19,000 L (5,000
gal) of sludge, 30,000 L (8,000 gal) of drainable liquid, and 30,000 (8,000 gal) drainable
interstitial liquid. The report also notes that 441,000 L (116,400 gal) have been pumped
from this tank (Hanlon 1992).

~u€ 241-BY-112 Single-Shell Tank is included in the Watch List Tanks, because it
contains between 2,000 and 3,000 g moles of ferrocyanide. Tanks containing more than
1,000 g moles of ferrocyanide have been declared an Unreviewed Safety Question because
their explosion potential exceeds previously reported safety analysis consequences. These
tanks are monitored weekly; in September 1991, tank 241-BY-112 had a maximum
temperature of 29 °C (85 °F) (Hanlon 1992).

Unplanned release UPR-200-E-116 occurred on November 20, 1972 when an unknown
volume of caustic flush water containing '*’Cs, *Y, #Sr, and *Sr sprayed from the
241-BY-112 pump associated with the 241-BY-112 Single-Shell Tank. Radiation levels up to
3 R/h were measured 15 cm (6 in.) above the waste.

2.3.2.4 241-B-301B Catch Tank. The "~ 11 ~ 301 ch Tank is located appro 1ately

9 m (30 ft) south of the 241-B-252 Diversion Box. ~ tank collects waste spilled in the
241-B-151, 241-B-152, 241 153, and 241-B-252 Diversion Boxes during transfers. It was
in service from 1945 until 1984. Its contents are unknown and it was isolated in 1985
(Hanlon 1992).

2.3.2.5 241-B-302B Catch Tank/UPR-200-E-77. The 241-B-302B Catch Tank is located
on the northeast comer of Baltimore Avenue and 7th Street. It is located approximately 12
m (40 ft) north of the 241-B-154 Diversion Box. The tank collects waste spilled in the
diversion box during transfers. It was in service from 1945 until 1985. In 1985 the
diversion box was isolated and stabilized by application of a weather-proofing plasticizer

(WHC 1991a).

Unplanned release UPR-200-E-77 was caused by metal waste solution from the 221-B
Building with fission products measuring approximately 1 Ci contaminating the ground
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capacity was met. ... term "specific retention" is defined as that volume of waste liquid
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 the water, when expressed as a
percent of the packed soil volume (Bierschenk 1959). Radionuclide capacity refers to a
specific number of curies of radioactivity the waste management units were allowed to
receive until they were shut down (Fecht et : 1977). The locations of all cribs, drains, and
reverse wells are shown on Figure 2-4. The following sections describes each crib and drain-
in the B Plant Aggregate Area.

2.3.3.1 216-B-7A and 216-B-7B Cribs. The 216-B-7A and 216-B-7B Cribs (also known as
241-B-1 and 241-B-2 Cribs) are inactive waste management units located about 30 m (100 ft)
north of 241-B ..nk Farm. The two cribs are located approximately 6 m (20 ft) apart and
are in line with a 8 cm (3 in.) steel inlet pipe that supplied waste to both cribs
simultaneously. Each cribisa 4 x 4 x 1.2 m (12 x 12 x 4 ft) wooden structure made of 15 x
15 c¢cm (6 x 6 in.) timbers, placed in a 4.2 x 4.2 x 4.2 m (14 x 14 x 14 ft) deep excavation.
During their operational lifetime the cribs received a total volume of 43,600,000 L
(11,500,000 gal) of wastewater. Each crib is a hollow structure, i.e., not gravel filled. Both
units are classified as having cave-in potential.

From October 1946 to August 1948 these cribs received overflow from the 201-B
Settling Tank. The 201-B Settling Tank was taken out of service in October 1948, because it
was nearly filled with sludge from the 221-B Building and 224-B Concentration Facility
wastes. The 202-B through 204-B Settling Tanks were connected in series, and began
flowing into the crib in December 1948 (Brown and Ruppert 1950). The 224-B
Concentration Facility was the source of the waste sent to the settling tank. Between October
1947 and August 1948 the cribs also received cell drainage and other liquid wastes from
Tank 5-6 in the 221-B Building. After A1 st 1948 liquid waste from the !4-B
Concentration Facility was disposed of directly to the cribs until October 1961.  om
December 1954 to October 1961 the 224-B Concentration Facility waste consisted of clean-
out waste. Between October 1961 and May 1, 1967 material disposed of in these cribs
consisted of decontamination construction waste from the 221-B Building. The cribs became
inactive in 1967.

Some inorganic liquids were also disposed of at this waste management unit.
Radionuclides contained within the waste stream include *’Cs, 1%Ru, *Sr, plutonium,
uranium, and TRU fission products (Brown et al. 1990). The 22,300,000 L (5,890,000 gal)
of waste jetted to the 201-B through 204-B Settling Tanks between 1947 and 1950 contained
2,180 g of plutonium and 4,000 Ci of fission products (Brown and Ruppert 1950). By
deducting the volume of the four settling tanks it is estimated that 96% of this volume,
21,470,000 L (5,670,000 gal), ultimately reached the 216-B-7A and 216-B-7B Cribs. An
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Between August 1948 and July 1951 the unit received about 36,000,000 L (9,500,000
gal) of cell drainage and Tank 5-6 liquid wastes from the 221-B Building. In August 1948
the 216-B-9TF Crib and Tile Field were connected to e waste line from the 221  Building
when the 216-B-5 Reverse Wi was deactivated. he 241-B-361 Settling Tank was
bypassed, since it was nearly filled with sludge from the operations with the 216-B-5 Reverse
Well (Brown and Ruppert 1950). Consequently, suspended solids with sig "“cantly higher
radionuclide concentrations settled out as sludge in the wooden crib, significantly decreasing
its volume. Overflow into the tile field began in November 1948, after about 4,000,000 L
(1,000,000 gal) had flowed into the crib and filled it with sludge. Acid was added to
dissolve the sludge earlier to extend the life of the crib (Brown and Ruppert 1950).

.« WIDS Hazardous Chemical Inventory lists only 1,000 kg (2,000 Ib) of nitrate
contained within the waste stream. Radionuclides include *’Cs, 1°Ru, *Sr, plutonium,
uranium, and TRU elements. The waste management unit was deactivated by disconnecting
the supply line from the 241-B-154 Diversion Box when the calculated specific retention of
the underlying soil column was achieved (Maxfield 1979; Brown et al. 1990).

2.3.3.4 216-B-10A and 216-B-10B Cribs. The 216-B-10A and 216-B-10B Cribs are
located about 50 m (160 ft) south of the west end of the 222-B Building and are inactive.
The waste management units consist of a roughly 4 x 4 x 1.1 m (12 x 12 x 3.5 ft) wooden
box, in an excavation with 4.2 x 4.2 m (14 x 14 ft) bottom area and 1:1 side slopes
(DOE/RL 1991a). The bottom of the excavation is 6 m (20 ft) below grade. The structure
is not gravel filled and has cave-in potential.

The 216-B-10A Crib was used from December 1949 to January 1952 and received
decontamination sink and sample slurper waste from the 222-B Building and floor drainage
frce  the 77 7 Tiilding e et al. 1988; WF ~ 1991a). ~ irii  this ~ 1e the crib
received acidic liquid waste that contained TRU and fission products. Nitric acid and s« ™ 1m
dichromate were s« = of the inorganics also disposed of at the cribs. Radionuclides
contained in the waste stream include *’Cs, 1%Ru, *Sr, and plutonium (Stenner et al. 1988;
Brown et al. 1990).

The 216-B-10B Crib received cascaded waste from the 216-B-10A Crib when it was in
service. Decontamination sink and = »wer waste from the 221-B Building was sent directly
to the 216-B-10B Crib from June 1969 through October 1973. Similar inorganic and
radionuclide wastes were disposed of in both cribs; however, the volume in the 216-B-10B
Crib was approximately 1/30 that of the 216-B-10A Crib.

Both cribs were deactivated by disconnecting the pipeline to the units. The earth has
subsided about 1 m (3 ft) over the top of both of the units indicating deterioration of the
structures (WHC 1991a).
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Maxfield (1979) reports that the feed pipe to the crib was valved out when the specific
retention capacity of the soil under the crib was reached, but the RI/FS Work Plan for the
200-BP-1 Operable Unit (DOE/RL 1990a) states that the crib received volumes beyond its
specific retention capacity.

Inorganic compounds in the liquids disposed to the crib include ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste
stream sent to the crib include ¥’Cs, %Sr, '%Ru, plutonium, and uranium (Maxfield 1979;
WHC 1991a; Brown et al. 1990)

2.3.3.14 216-B-45 Crib. This crib is located north of the 216-B-44 Crib, and received
4,900,000 L (1,300,000 gal) of tributyl phosphate supernatant waste from the 221-U Building
and 241-BY tanks. The crib, currently inactive, consists of four vertical concrete pipes, set
below grade in a square pattern, and fed by a central pipe that branches into a chevron
pattern to feed each culvert. The culverts are set on a gravel bed (Stenner et al. 1988). The
vertical pipes are 1.2 m (4 ft) diameter and 1.2 m (4 ft) long, placed 2 m (7 ft) below grade,
and set on a 1.5 m (5 ft) thick bed of gravel. The pipes are arranged in a square with the
centers spaced 4.6 m (15 ft) apart in a 4.6 x 4.6 x 9 m (15 x 15 x 30 ft) deep excavation
(DOE/RL 1991a). It was active from April until June 1955. Maxfield (1979) reports that
the feed pipe to the crib was valved out when the specific retention capacity of the soil under
the crib was reached, but the RI/FS Work Plan for the 200-BP-1 Operable Unit (DOE/RL
1990a) states that the crib received volumes beyond its specific retention capacity.

Inorganic compounds in the liquids disposed to the crib include ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained within the waste
stream sent to these cribs include *’Cs, %Sr, 1%Ru, plutonium, and uranium (Maxfield
1979; Brown et al. 1990)

2.3.3.15 3-46 Crib. The 216-B-46 Crib is located north of the 216-B-45 Crib, and
received 6,700,000 L (1,800,000 gal) of tributyl phosphate supernatant waste from the 221-U
Building and 241-BY tanks. The crib, currently inactive, consists of four vertical concrete
pipes, set below grade in a square pattern, and fed by a central pipe that branches into a
chevron pattern to feed each culvert. The culverts are set on a gravel bed (Stenner et al.
1988). ... vertical pipes are 1.2 m (4 ft) in diameter and 1.2 m (4 ft) long, placed 2 m

(7 ft) below grade, and set on a 1.5 m (5 ft) thick bed of gravel. The pipes are arranged in
a square with the centers spaced 4.6 m (15 ft) apart ina 4.6 x 4.6 x 9 m (15 x 15 x 30 ft)
deep excavation (DOE/RL 1991a). It received waste from S' tember until December 1955.
Maxfield (1979) reports that the feed pipe to the crib was valved out when the specific
retention capacity of the soil under the crib was reached, but the RI/FS Work Plan for the
200-BP-1 Operable Unit (DOE/RL 1990a) states that the crib received volumes beyond its
specific retention capacity.

WHC.29/6-22-92/02827A

2-42












O 00 ~JAWN B WN =

DOE/RL-92-05
Draft A

consisted primarily of aluminum carbonate. Radionuclides contained in the waste stream
include '*’Cs, %Ru, *Sr, plutonium, and uranium (WHC 1991a; Brown et al. 1990).

In 1991 surface contamination in the areas around the 216-B-43 through 216-B-50 and
216-B-57 Cribs was interim stabilized to achieve environmental compliance in preparation for
the RI/FS work activities currently underway. The areas were then re-posted with under-
ground radioactive material warning signs (prior to remedial activities, the crib areas were
posted with surface cor mination signs). Recent drilling activities at e crib areas required
that the units be re-posted with surface contamination warning signs.

Currently, the area is about 1 m (2 ft) above grade and covered with gravel. A 15 cm
(6 in.) steel vent pipe is located at each end. The north vent extends about 91 cm (36 in.)
above grade and has a 39 x 39 x 39 cm? (6 x 6 x 6 in.?) filter box.

2.3.3.23 216-B-60 Crib. The 216-B-60 Crib consists of two steel vertical cascading
caissons positioned side by side. The two caissons are 2.4 m (8 ft) in diameter, 5 m (16 ft)
long and bottom at 12 m (40 ft) depth. They are covered by 46 cm (18 in.) thick concrete
tops. They are located 1.2 m (4 ft) west of the 221-B Building. In 1975, an extension to the
221-B Building was added covering the crib. The cribs are currently under the northeast
comer of the 225-B Encapsulation Facility (Maxfield 1979; Stenner et al. 1988). This waste
management unit is inactive.

The crib was specifically built for solid and liquid wastes generated from the clean-out
of the 221-B Building cell drain header that took place November 1967. The calculated total
plutonium and fission product discharged to the site is 715.5 kg (1,577.4 1b) of uranium,
0.08 g of plutonium, 777 Ci of **Ce, 8 Ci of *’Cs, and 5 Ci of *Eu (WHC 1991a).

After the drain header clean-« ~ was completed, the caissons we plugged with 46 cm
(18 in.) of concrete to seal the waste. The area was backfilled to grade and in 1975 the 225-
B Encapsulation Facility was built over the crib (Stenner et al. 1988).

2.3.3.24 216-B-61 Crib. The 216-B-61 Crib was designed to receive waste storage tank
condensate from the ITS system No. 1 unit in the 241-BY Tank Farm and is located about
150 m (500 ft) northwest of the tank farm. This crib was designed to replace the 216-B-50
Crib, which could not handle the increased capacity from the ITS No. 1 unit when it was
modified in 1968. Although this crib was built, it was never used (W C 1991a). It is
known that this crib is gravel filled and covers 163 m? (1,750 ft?); however, individual
dimensions could not be determined. Its design is presumed to be similar to the 216-B-57
Crib. It is listed in the WIDS database as containing nonhazardous nonradioactive material.
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2.3.5 Ponds, Ditches, and Trenches

The ponds and trenches in the B Plant Aggregate Area were designed to percolate
waste liquid into the ground. The ponds in the B Plant Aggregate Area include the 216-A-25
Pond (Gable Mountain Pond), 216-N-8 (West = “te), and the 216-B-3 Pond System, which
consists of a main pond and three interconnected expansion lobes. The expansion lobes are
referred to as the 216-B-3A, 216-B-3B, and 216-B-3C Ponds. Several ditches designed to
convey cooling water are also associated with the pond systems. Trenches were excavations
that were opened for discrete time intervals for subsurface disposal of liquid waste, then
backfilled. I 'specific retention" trenches, a specified volume of liquid was discharged to
the trench and would be held by capillary action in the soil column. Table 4-4 compares the
volume of waste discharged to a unit with its calculated specific retention capacity. The
B Plant Aggregate Area trenches were excavated to absorb scavenged tributyl phosphate
waste (waste from tributyl phosphate solvent extraction process in the U Plant Aggregate
Area where uranium, cesium, and strontium was recovered from aqueous B Plant Aggregate
Area bismuth phosphate waste) and waste from the Plutonium Recycle Test Reactor in the
300 Area (Maxfield 1979). The locations of the ponds, ditches, and trenches are shown on
Figures 2-5, 2-6, and 2-7.

2.3.5.1 216-B-3 Pond/U 200-E-14. The 216-B-3 Pond is approximately 1,100 m (3,500
ft) east of the 200 East Area perimeter fence and about 1,500 m (5,000 ft) northeast of the
202-A Building. It is rou; ly rectangular, currently covers a surface area of about 35 acres,
and is between 0.6 to 6 m (2 to 20 ft) deep. Historical records indicate that throughout its
operational lifetime, the 216-B-3 Pond has varied in size from approximately 19 to 46 acres.
The east end of the pond is formed by a dike 420 m (1,380 ft) long, 12.8 m (42 ft) wide,
and 10.6 m (35 ft) high. The dike extends approximately 1.5 m (5 ft) above the water level.
An area of approximately 1ac imn liately v of the 2 3 nd as L

the 1970’s to provide an overflow area for the 216-B-3 Pond. .... overflow area was
decommissioned and backfilled in 1985.

The 216-B-3 Pond, a RCRA facility, has been operational since April 1945 (Maxfield
1979). A Closure/Postclosure plan (DOE/RL 1990b) has been prepared for the pond system,
but has not yet been approved by the Department of Ecology. During its lifetime, the
216-B-3 Pond has received mixed waste via the 216-A-29 Ditch and the PUREX Cooling
Water Line in the PUREX Aggregate Area. From the B Plant Aggregate Area, the pond has
received waste from the 216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches, the 216-B-3-1,
216-B-3-2, and 216-B-3-3 Ditches, and the current 216-B-2-3 pipeline. A pipeline connects
the B-2 ditches (and current 216-B-2-3 pipeline) to the past and present B-3 Ditches. This
pipeline falls within the PUREX Plant Aggregate Area 200-PO-6 Operable Unit.
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In addition to the one unplanned release directly associated with the 216-B-3 Pond,
there have been four other unplanned releases which have released contamination into the
ditches and ultimately reached the 216-B-3 Pond. These unplanned releases, UPR-200-E-32,
UPR-200-E-34, UPR-200-E-51, and UPR-200-E-138, are described in Sections 2.3.5.9,
2.3.5.12, 2.3.5.14, and 2.3.5.10.

2.3.5.2 216-B-3A Pond. The 216-B-3A and -3B Ponds were built in 1983 to handle the
increased discharge flowrate resulting from the restart of the 202-A Building operations. In
January 1984 the dike separating the 216-B-3A and -3B Ponds was breached at the ™
spillway and pond use was halted. The failure was attributed to erosion of sediments
(channeling) around and undemeath the concrete-lined channel connecting the two lobes. A
slide gate, a duplicate of the 216-B-352 slide gate on the 216-B-3 Pond, was built and the
ponds were reopened for use.

The 216-B-3A Pond is an active waste management unit covering about 10 acres and
appears to be shallow, about 1 m (2 to 3 ft) deep. It receives water from the 216-B-3 Pond
via the 216-B-352 overflow structure. The surface elevation of this pond is approximately 6
m (18 ft) lower than the 216-B-3 Pond. It has two outflow structures at its eastern end. One
of these structures can release water to the 216-B-3B Pond and one can release water to the
216-B-3C Pond. The pond has a very low infiltration rate. This could be due to siltation,
algae growth, and wind-blown sedimentation. Migration of bentonite from the 216-B-3 Pond
is another possibility, even though there was a 13 year gap between the last known use of
bentonite in the 216-B-3 Pond and the startup of the 216-B-3A lobe.

Following the dike break, a north-south trending ditch, 1.8 m (6 ft) deep, 6 m (20 ft)
wide, and approximately 244 m (800 ft) long, was excavated into the bottom of the
216-B-3A lol to improve  colation.

2.3.5.3 216- B Pond. This pond was returned to service in June 1984, after the dike
repair. It is roughly rectangular and is currently dry. It has been unused since 1985, and
was dredged in 1986. Up to 2 m (7 ft) of material was removed in the dredging process to
level the bottom of the pond. The removed material was placed along the north shore of the
216-B-3 Pond. It is listed as an active waste management unit (W [(C 1991a).

The 216-B-3B lobe is surrounded by “Danger” warning signs. However, these are due
to Ecology requirements and there is no indication of actual contamination. The whole pond
is surrounded by a light chain barricade and there is a second light chain barricade
surrounding the inlet ditch. It is posted with surface radiation contamination warning signs.

2.3.5.4 216 -3C Pond. This pond has been active since its construction in 1985. It was
built to handle increased discharge to the 216-B-3 Pond system arising from the
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2.3.5 | 216-B-2-3 jitch. The 216-B-2-3 Ditch replaced the 216-B-2-2 Ditch after the *°Sr
leak in 1970 (Maxfield 1979). It was an open ditch approximately 6 m (20 ft) wide at
ground level, 1.8 to 2.4 m (6 to 8 ft) deep and the upper end, and 1,219 m (4,000 ft) long.
Until 1973, it carried and percolated 241-CR Vault cooling water, 221-B Building cooling
water, and condenser cooling water from the 241-BY Tank Farm ITS-1 and ITS-2 units.
After 1973, the ditch no longer carried the condenser cooling water from the 241-BY Tank
Farm ITS-1 and ITS-2 units. It was backfilled and replaced with a parallel polyethylene
pipeline west of the 218-E-12A Burial Ground in 1987 (WHC 1991a). A corrugated metal
pipeline located at the east end of the 216-B-2 Ditches has been in place since 1945 to carry
the waste stream from the 216-B-2 Ditches to the 216-B-3 Ditches. This underground
pipeline is approximately 550 m (1,800 ft) long. The area is posted as an underground
radioactive material zone.

2.3.5.12 216-B-3-1 Ditch/UPR-200-E-34. The 216-B-3-1 Ditch was in service from April
1945 to July 1964 (Stenner et al. 1988). It was 975 m (3,200 ft) long, 1.8 m (6 ft) wide,
and approximately 1.8 m (6 ft) deep. It carried mixed waste (Maxfield 1979) from the 216-
B-2-1 Ditch to the 216-B-3 Pond, although much of the waste infiltrated through the ditch
bottom (Stenner et al. 1988). The head of the ditch is about 1,980 m (6,500 ft) northeast of
the 221-B Building.

Waste streams include 221-B Building steam condensate, process cooling water and
chemical sewer waste; 284-E Powerhouse water; 241-CR Vault cooling water; 242-A
Evaporator cooling water; 202-A Building process waste; condenser condensate; air sampling
vacuum pump seal cooling water, and chemical sewer and acid fractionator condensate; and
241-BY Tank Farm condenser cooling water (Stenner et al. 1988).

Unpla d Release UPR )0 }4 af ed this ditch. It occurred in June 1964 when a
coil leak from the F-15 PU™"YX Tank released an estimated 10,000 Ci of short- and long-
lived fission products (Meinhardt and Frostenson 1979). The contamination went through the
216 -3-1 Ditch to the 216-B-3 Pond. Gable Mountain Pond was also affected. Remedial
action was taken to kill the algae and precipitate the fission products. The 216-B-3-1 Ditch
was backfilled and replaced by the 216-B-3-2 Ditch.

In 1971, 10-mil plastic sheets were placed over a new 10-cm (4-in.) layer of sand. The
sheets were overlapped 1 m (2 ft) to provide an effective root barrier. The sheeting was then
covered with 46 cm (18 in.) of sand and topped with 10 cm (4 in.) of gravel to prevent
erosion by the wind. The entire ditch was treated in this fashion, except for the 30 m (100
ft) nearest the head of the ditch located at the western boundary of operable unit 200-BP-11.
At the eastern end of the ditch, the treated area is about 30 m (100 ft) wide. This is where
the 216-A-29 Ditch had intersected this ditch. This area experienced swampy conditions
when both ditches were operational. The plastic barrier has been effective in limiting
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During August 1956, the 216-B-20 Trench received 4,680,000 L (1,240,000 gal) of
scavenged tributyl phosphate waste, which is high salt and neutral/basic. The liquids
disposed to this trench contained ferrocyanide, nitrate, phosphate, sodium, and fate based
conpounds. Radionuclides contained in the waste stream at the time of discharge included
4.4 Ci of ®Co, 1,500 Ci of *’Cs, 790 Ci of %Sr, 10,000 Ci of '%Ru, 1.3 g of plutonium
and 350 kg of uranium (Maxfield 1979). This trench was constructed with a weak wooden
cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified collapse
potential for this trench (Ortiz 1974). The low height of the structure, the small size of the
wood used, and the age, combined with its probable collapse during backfilling, suggests that
the current collapse potential is minimal.

When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting each trench to the
permanant underground line (see Figure 2-9). After the piping was removed, it was disposed
in a shallow, 1 to 1.2 m (3 to 4 ft), trench located between cribs 216-B-29 and 216-B-53A.
The deactivated trench was then backfilled with excavated material which was stored adjacent
to it. In 1969, the trenches were covered with 15 cm (6 in.) of gravel (DOE/RL 1991a).

2.3.5.16 216-B-21 Trench. The 216-B-21 Trench is located on the west side of the 216-B-
20 Trench. Itis 150 m (500 ft) long, 3 m (10 ft) wide, has a design depth of 4 m (12 ft),
and was divided into 19 m (62.5 ft) sections by 1.2 m (4 ft) high earth dams. Eight sections
of dispersion pipe were placed along the side slope to the bottom of the unit.

Between September and October 1956, the 216-B-21 Trench received 4,670,000 L
(1,230,000 gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate based compounds. Radionuclides contained in the waste
st at the of ¢ tha incluc 6.5 Ci of ®¥Co, 370 Ci of 137Cs, 740 Ci  *Srr,
15,000 Ci of '“°Ru, 10 g of plutonium, and 680 kg of u--ium (Maxfield 1979). This trench
was constructed with a weak wooden cover approximately 0.6 m (2 ft) above the trench
bottom. A survey iden "¢ collapse potential for this trench (Ortiz 1974). The low height
of the structure, the small size of the wood used, and the age, combined with its probable
collapse during backfilling, suggests that the current collapse potential is minimal.

2.3.5.17 216-B-22 Trench. The 216-B-22 Trench is located on the west side of the 216-B-
21 Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, has a design depth of 4 m (12 ft),
and was divided into 19 m (62.5 ft) sections by 1.2 m (4 ft) high earth dams. Eight sections
of dispersion pipe were placed along the side slope to the bottom of the unit.

During October 1956, the 216-B-22 Trench received 4,740,000 L (1,250,000 gal) of
scavenged tributyl phosphate waste, containing ferrocyanide, nitrate, phosphate, sodium, and
sulfate based compounds. Radionuclides contained in the waste stream at the time of
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weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The collapse potential appears to be small
because the weakness of the cover design probably caused most of it to collapse during
backfilling.

2.3.5.20 216-B-25 Trench. The 216-B-25 Trench is immediately south of the 216-B-24
Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, approximately 3 m (10 ft) deep, and
divided into 19 m (62.5 ft) long sections by 1.2 m (4 ft.) high earth dams (DOE/RL 1991a).
The side slopes are 1.5:1. Eight sections of dispersion pipe w¢ placed along the side slope
to the bottom of the unit.

Between November and :cember 1956, the 216-B-25 Trench It received 3,760,000 L
(990,000 gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate. Radionuclides contained in the waste stream at the time of
discharge included 6.9 Ci of ®Co, 56 Ci of '*’Cs, 210 Ci of *Sr, 16,000 Ci of '%Ru, 2 g of
plutonium, and 150 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The low height of the structure, the small size
of the wood used, and the age, combined with its probable collapse during backfilling,
suggests that the current collapse potential is minimal.

2.3.5.21 216-B-26 Trench. The 216-B-26 Trench is immediately south of the 216-B-25
Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, approximately 3 m (10 ft) deep, and
divided into 19 m (62.5 ft) long sections by 1.2 m (4 ft) high earth dams (DOE/RL 1991a).
The side slopes are 1.5:1. Eight sections of dispersion pipe were placed along the side slope
to the bottom of the unit.

Between December 1956 and February 1957, the 216-B-26 ..ench received 5,880,000
L (1,550,000 gal) of scaven; | tributyl phosphate waste, containing ferrocyanide, nitrate,
phosphate, sodium, and sulfate. Radionuclides contained in the waste stream at the time of
discharge included 11 Ci of ®Co, 950 Ci of '*’Cs, 1,100 Ci of *Sr, 24,000 Ci of °Ru, 2.5
g of plutonium, and 590 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The collapse potential appears to be small
because the weakness of the cover design probably caused most of it to collapse during
backfilling.

2.3.5.22 216-B-27 Trench. The 216-B-27 Trench is immediately south of the 216-B-26
Trench. It is 150 m (500 ft) long, 3 m (10 ft) wide, approximately 3 m (ten ft) deep, and
divided into 19 m (62.5 ft) long sections by 1.2 m (4 ft) high earth dams (DOE/RL 1991a).
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sections of dispersion pipe were placed along the side slope to the bottom of the unit. These
trenches also have wooden covers, and are considered a collapse hazard (Ortiz 1974). The
low height of the structure, the small size of the wood used, and the age, combined with its
probable collapse during backfilling, suggests that the current collapse potential is minimal.

The 216-B-29 Trench, the northernmost of the group, received 4,840,000 L (1,280,000
gal) of waste containing ferrocyanide, nitrate, phosphate, sodium, and sulfate based
compounds during June and July 1957. Radionuclides contained in the waste stream at the
time of discharge included 7.1 Ci of ®Co, 59 Ci of *’Cs, 190 Ci of *Sr, 16,000 Ci of
10Ru, 1.1 g of plutonium, and 340 kg of uranium (Maxfield 1979).

2.3.5.25 216-B-30 Trench. The 216-B-30 Trench is south of the 216-B-29 Trench. It is
150 m (500 ft) long, 3 m (10 ft) wide, 3 m (10 ft) deep, and divided into two sections by a
1.5 m (5 ft) high and 1.5 m (5 ft) wide earthen dam at the center. Eight sections of
dispersion pipe were placed along the side slope to the bottom of the unit.

During July 1957, the 216-B-30 Trench received 4,780,000 L (1,260,000 gal) of
scavenged tributyl phosphate waste, containing ferrocyanide, nitrate, phosphate, sodium, 1d
sulfate. Radionuclides contained in the waste stream at the time of discharge included 1.7 Ci
of ®Co, 3,400 Ci of *’Cs, 600 Ci of *Sr, 3,900 Ci of '%Ru, 2.1 g of plutonium, and 88 kg
of uranium (Maxfield 1979). This trench was constructed with a weak wooden cover
approximately 0.6 m (2 ft) above the trench bottom. A survey identified collapse potential
for this trench (Ortiz 1974). The low height of the structure, the small size of the wood
used, and the age, combined with its probable collapse during backfilling, suggests that the
current collapse potential is minimal.

2.3.5.26 6-B-31 Trench. Tt 216-B-31 Trench south of the .6-B-30 Trench. It is
150 m (500 ft) loo 3 m (10 ft) wide, 3 m (10 ft) deep, and divided “~“o two sections by a
1.5 m (5 ft) high and 1.5 m (5 ft) wide earthen dam at the center. Eight sections of
dispersion pipe were placed along the side slope to the bottom of the unit.

Between July and August 1957, the 216-B-31 Trench received 4,740,000 L (1,250,000
gal) of scavenged tributyl phosphate waste, containing ferrocyanide, nitrate, phosphate,
sodium, and sulfate. Radionuclides contained in the waste stream at the time of discharge
included 2.7 Ci of ®Co, 28 Ci of '*’Cs, 210 Ci of *Sr, 6,100 Ci of '%Ru, 5.2 g of
plutonium, and 120 kg of uranium (Maxfield 1979). This trench was constructed with a
weak wooden cover approximately 0.6 m (2 ft) above the trench bottom. A survey identified
collapse potential for this trench (Ortiz 1974). The low height of the structure, the small size
of the wood used, and the age, combined with its probable collapse during backfilling,
suggests that the current collapse potential is minimal.
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approximately 0.6 m (2 ft) above the trench bottom. A survey identified collapse potential
for this trench (Ortiz 1974). The low height of the structure, the small size of the wood
used, and the age, combined with its probable collapse during backfilling, suggests that the
current collapse potential is minimal.

2.3.5.30 216-B-35 Trench. The 216-B-35 through 216-B-42 Trenches are inactive waste
management units located about 60 m (200 ft) due west of the 241-BX Tank Farm. They are
77 m (252 ft) long, 3 m (10 ft) wide, and 3 m (10 ft) deep (Maxfield 1979). These trenches
received first-cycle high salt, neutral/basic supernatant waste from the 221-B Building
(Maxfield 1979).

The 216-B-35 Trench is the southernmost of the group. Between February and March
1954, it received 1,060,000 L (280,000 gal) of first-cycle supernatant waste containing
fluoride, nitrate, nitrite, phosphate, sodium acuminate, sodium hydroxide, sodium silicate,
and sulfate based compounds. Radionuclides contained in the waste stream at the time of
discharge included 430 Ci of '*’Cs, 240 Ci of ®Sr, 230 Ci of '%Ru, 1.2 g of plutonium, and
17 kg of uranium (Maxfield 1979).

When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting it to the permanent
underground line (see Figure 2-9). The deactivated trench was then backfilled to grade.
Stabilization of the trench site was completed on October 19, 1982, and consisted of the
addition of 1 m (2 ft) of topsoil treated with 2,4-d amine and seeded with thickspike, crested,
and Siberian wheatgrasses (WHC 1991a).

2.3.5.31 216-B-36 Trench. The 216-B-36 Trench is nor Hf the 216-B-35 Trench. It is 77
m®252f)loo 3mAOf) wik and3m (10ft)d »@ 4 d1979). The unit was
deactivated by removing the aboveground piping when specific retentic was reached
(Maxfield 1979).

The trench, active from March to April 1954, received 1,940,000 L (510,000 gal) of
high salt, neutral/basic first-cycle supernatant waste from the 221-B (Maxfield 1979).
Compounds in the liquid disposed to this site fluoride, nitrate, nitrite, phosphate, sodium
aluminate, sodium hydroxide, sodium silicate, and sulfate based compounds. Radionuclides
contained in the waste stream at the time of discharge included 770 Ci of '*’Cs, 490 Ci of
2Sr, 470 Ci of 1%Ru, 0.8 g of plutonium, and 16 kg of uranium (Maxfield 1979).

2.3.5.32 216-B-37 Trench. The 216-B-37 Trench is north of the 216-B-36 Trench. It
received first-cycle bottoms from the 242-B Waste Evaporator (Maxfield 1979). The unit

was deactivated by removing the aboveground piping when specific retention was reached
(Maxfield 1979).
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sodium aluminate, sodium hydroxide, sodium silicate, and sulfate 1sed compounds.
Radionuclides contained in the waste stream at the time of discharge included 350 Ci of
137Cs, 280 Ci of *Sr, 240 Ci of '%Ru, 1 g of plutonium, and 35 kg of uranium (Maxfield
1979).

2.3.5.36 216-B-41 Trench. The 216-B-41 Trench is north of the 216-B-39 ..ench. Itis 77
m (252 ft) long, 3 m (10 ft) wide, and 3 m (10 ft) deep Maxfield 1979). The unit was
deactivated by removing the aboveground piping when specific retention was reached
(Maxfield 1979).

The trench, active during November 1954, received 1,440,000 L (380,000 gal) of high
salt, neutral/basic first-cycle supernatant waste from the 221-B Building (Maxfield 1979).
Compounds in the liquid disposed to this site include fluoride, nitrate, nitrite, phosphate,
sodium aluminate, sodium hydroxide, sodium silicate, and sulfate based compounds.
Radionuclides contained in the waste stream at the time of discharge included 890 Ci of
137Cs, 47 Ci of *Sr, 130 Ci of '%Ru, 0.3 g of plutonium, and 7.5 kg of uranium (Maxfield
1979).

2.3.5.37 216-B-42 Trench. The 216-B-42 Trench is west of the 216-B-35 Trench. The
216-B-42 Trench is 76 m (252 feet) long, 3 m (10 feet) wide, and 3 m (10 feet) deep. The
sides of the excavation have a slope of 1.5:1.

The trench, active from January to February 1955, received 1,500,000 L (396,200 gal)
of scavenged tributyl phosphate supernatant waste from the 221-U Building. The waste
contains a high salt content and is neutral to basic in pH. Compounds contained in the waste
include ferrocyanide, nitrate, phosphate, sodium, and sulfate. Radionuclides contained in the
waste st m at the time of discharge included 10 Ci of %Co, 96 Ci of 3’Cs, 1,100 Ci of
%Sr, 1,500 Ci of '%Ru, 10 g of plutonit__, and 680 kg of uranium (Maxfield 1979).

2.3.5.38 216-B-52 Trench. The 216-B-52 Trench is parallel to and immediately north of
the 216-B-23 through -28 group of trenches in the BC Controlled area. It is 180 m (580 ft)
long, 3 m (10 ft) wide, 2.4 m (8 ft) deep, and divided in half by earthen dams and has a
wood cover. The low height of the structure, the small size of the wood used, and the age,
combined with its probable collapse during backfilling, suggests that the current collapse
potential is minimal.

The trench, active from December 1957 to January 1958, received 8,530,000 L
(2,250,000 gal) of scavenged tributyl phosphate waste from the tributyl phosphate recovery

process in the 221-U Building (Maxfield 1979), containing ferrocyanide, nitrate, phosphate,
sodium, and sulfate. Radionuclides contained in the waste stream at the time of discharge
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When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting it to the permanent
underground line (see Figure 2-9). The deactivated trench was then backfilled to grade and
stabilized by adding 0.6 m (2 ft) of topsoil which was seeded with thickspike, Siberian, and
crested wheatgrass.

2.3.5.41 216-B-54 Trench. The 216-B-54 Tren' is located in the BC Controlled area,
south of the 216-B-53A and -53B Trenches. It trends east-west. The 216-B-54 Trench is

60 m (200 ft) long, 3 m (10 ft) wide, and 2.4 m (8 ft) deep (Maxfield 1979). It is divided in
half by an earthen dam across the center of the trench. A "sisalkraft" cover (a wooden
frame consisting of 1 x 2’s and 2 x 4’s covered with sisalkraft roofing paper) was placed
over each trench while in operation. The low height of the structure, the small size of the
wood used, and the age, combined with its probable collapse during backfilling, suggests that
the current collapse potential is minimal,

The 216-B-54 Trench received 999,000 L (264,000 gal) of liquid waste from the
Plutonium Recycle Test Reactor in the 300 Area between March 1963 and October 1965.
The Hazardous Chemical Inventory in the WIDS database indicates that only 1001 (220 1b)
of nitrates were contained in the waste stream disposed to this trench. Radionuclides
contained in the waste stream at the time of discharge included 10 Ci of '%Ru, 5 g of
plutonium, and 9.1 kg of uranium (Maxfield 1979).

When the specific retention capacity of the trench was reached, it was deactivated by
disconnecting the short section of above ground piping connecting it to the permanent
underground line (see Figure 2-9). The deactivated trench was then backfilled to grade and
stabilized by adding 0.6 m (2 ft) of topsoil which was seeded with thickspike, Siberian, and
crested whea ass.

2.3.5.42 216-B-58 ._-ench. The 216-B-58 Trench is located in the BC Controlled area,
south of the 216-B-54 and -53B Trenches. It trends east-west. The 216-B-58 Trench is 60
m (200 ft) long, 3 m (10 ft) wide, and 2.4 m (8 ft) deep (Maxfield 1979). Earthen  1s
divide the 216-B-58 Trench into 8-m (25-ft) sections, each of which was covered by a
"sisalkraft" cover (a wooden frame consisting of 1 x 2’s and 2 x 4’s covered with sisalkraft
roofing paper) while in operation. A corrugated 122 cm (48 in.) STL pipe is placed along
the bottom. The trench also contains a wooden cover that creates a collapse potential (Ortiz
1974). The low height of the structure, the small size of the wood used, and the age,
combined with its probable collapse during backfilling, suggests that the current collapse
potential is minimal.

The 216-B-58 Trench received 999,000 L (264,000 gal) of liquid waste from the
Plutonium Recycle Test Reactor in the 300 Area between March 1963 and October 1965.
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2.3.6 Septic Tanks and Associated Drain Fields

Septic tanks and associated drain fields are designed to accept sanitary sewer effluent
from the buildings in the B Pl : Aggregate Area. The locations of the septic tanks and
drain fields are shown on Figure 2-8.

* 3.6.1 2607-EB eptic Tank and Tile Field. The 2607-EB Septic Tank and Tile Field
was activated in 1951 and is currently generating about 0.02 m® of sanitary wastewater and
sewage per day. The waste management unit is listed as nonhazardous and nonradioactive.
Adjacent to the septic tank is a drain field composed of vitrified clay pipe, concrete pipe, or
drain tile forming the main line and laterals from the tank.

2.3.6.2 2607-EH Septic Tank and Drain Field. Data in the WIDS files show the 2607-EH
Septic Tank was built in 1983 and remains in use today. The unit includes a drain field
receiving about 1.36 m> of sanitary wastewater and sewage per day. It is believed to be
located on the west side of Baltimore Avenue adjacent to the east side of the 2101-M
Building.

2.3.6.3 2607-EK Septic Tank and Drain Field. The 2607-EK Septic Tank and drain field
are located about 60 m (200 ft) east of Baltimore Avenue and 200 m (700 ft) south of the
2607-E8 Septic Tank. The tank and drain field were constructed in 1980. The tank receives
about 24,200 L (6,395 gal) (64% of capacity) of waste per day. The septic tank is believed
to have a 57,000 to 72,000 L (15,000 to 19,000 gal) capacity. The drain field is about 2,200
ft? and is operating at about 387 % of its design capacity.

2.3.6.4 2607-EM Septic Tank and Drain Field. The 2607-EM Septic Tank and drain field
are located southeast of the Akron Avenue and 4th Street intersection. The syst  was built
in 1984 and receives waste from the 2721-E Building. The septic tank receives
approximately 6,380 L (1,685 gal) of waste per day which is estimated to be 50% of the
design capacity. The tank has a maximum capacity of 20,000 L (5,000 gal). The associated
drain field is 1,320 ft? and is operating at about 170% of its design capacity.

2.3.6.5 2607-EN Septic ank an Drain Field. The 2607-EN Septic Tank is not identified
in the Tri-Party Agreement. It was put into service sometime prior to 1980. The tank is
situated about 30 m (100 ft) south of the 2727-E Building. The 2607-EN Septic Tank has a
9,500 L (2,500 gal) capacity and receives an estimated 2,060 L/day (545 gal/day). The
waste drains to a 360 ft drain field. The tank, at this input level, is at 32% capacity, while
the drain field is running at 200% of capacity.

2.3.6.6 2607-EO Septic Tank and Drain Field. The 2607-EO Septic Tank is located about
46 m (150 ft) west of the 2711-E Building. This tank is not included in the ..i-Party
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241-B and 241-BX Tank Farms. It transferred waste solutions from processing and
decontamination operations to the 241-B and 241-BX Tank Farms.

It was in service from 1945 to 1984, and is now isolated and weather covered.
Radionuclide inventories are not available; however, historical records indicate that the
concrete structure is potentially contaminated with high levels of alpha, beta, and gamma
emitters.

Approximately 10 Ci of fission products were transported to the soil surrounding the
241-B-153 Diversion Box as the result of leakage from the unit in the fall of 1951. Most of
the contaminated soil was removed and transported to a burial ground. The remaining
contamination was covered with about 0.3 m (1 ft) of clean soil (WHC 1991a). This
unplanned release is designated UPR-200-E-4.

Between late 1951 and 1952, leaks and spills from work on the 241-B-151 Diversion
Box contaminated soil surrounding the unit with approximately 10 Ci of fission products.
Most of the contaminated soil was removed and the remaining contaminated areas are
covered with about 0.3 m (1 ft) of clean soil. This unplanned release is documented as
UPR-200-E-73.

2.3.7.2 241-B-152 Diversion Box/UPR-200-E-38, UPR-200-E-74. The 241-B-152
Diversion Box is an underground structure located approximately 60 m (200 ft) south of the
241-B Tank Farm and 12 m (40 ft) west of the 241-B-151 Diversion Box. It is made of
reinforced concrete and is 8.5 m (28 ft) long, 3 m (9 ft) wide, and 4.6 m (15 ft) high. It
interconnects the 241-B-151, 241-BX-153, and 241-B-154 Diversion Boxes and the 241-B
Tank Farms. It transferred waste solutions from processing and decontamination operations
to the 241-B and 241-BX Tank Farms.

It was in service from 1945 to 1984, and is now isolated and weather covered.
Radionuclide inventories are not available; however, historical records indicate that the
concrete structure is potentially contaminated with high levels of alpha, beta, and gamma
emitters.

Unplanned release UPR-200-E-38 occurred on January 4, 1968 when a waste li;
leading to the 241-B-152 Diversion Box leaked 221-B Building cell drain waste that caused a
small cave-in at the northeast corner of the box. The hole was backfilled, which reduced
dose rates from 5 R/h to 20 mrem/h. A small area of the southern portion of the 241-B
Tank Farm affected by aerially deposited contaminants was also covered with clean soil
(Maxfield 1979).
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2.3.7.6 241-BR-152 Diversion Box. The 241-BR-152 Diversion ox is located 8 m (25 ft)
south of the 241-BX Tank Farm. The unit transferred waste solutions from processing and
decontamination operations between 1948 and June 1984 and is associated with the 241-BX
Tank Farm. It adjoins the 241-BXR-152 Diversion Box on the east. Encasements connect
these diversion boxes with the 241-BXR and 241-BYR Diversion Boxes (WHC 1991a).

2.3.7.7 241-BX-153 Diversion Box. The 241-BX-153 Diversion Box is an inactive waste
management unit located at the southern boundary in the 241-BX Tank Farm. The diversion
box was in service from 1948 until June 1983 transferring waste solutions from processing
and decontamination operations. Located adjacent to and below the diversion box is the 241-
BX-302A Catch Tank that collects waste spilled in the box during transfers (WHC 1991a).
Both units have been isolated and weather covered (Hanlon 1992). The 241-BX-153
Diversion Box interconnects the 241-B-152 and 241-B-155 Diversion Boxes and the 241-BX
and 241-BY Tank Farms.

2.3.7.8 241-BX-154 Diversion Box. The 241-BX-154 Diversion Box is an inactive waste
management unit located about 9 m (30 ft) south of the 221-B Building. The unit was in
service from 1948 until July 1984. The diversion box interconnects the 241-B-252 and 241-
BX-155 Diversion Boxes and the 221-B Building (WHC 1991a). Located adjacent to and
below the diversion box is 2 241-BX-302-B Catch Tank that collects waste spilled in the
diversion box during transfers (Hanlon 1992). The 241-BX-154 Diversion Box has been
isolated and stabilized by application of a weather proofing plasticizer (Hanlon 1992).

2.3.7.9 241-BX-155 Diversion Box/UPR 200-E-78. The 241-BX-155 Diversion Box is an
inactive waste management unit and is located about 260 m (850 ft) northeast of B Plant
between Atlanta and Baltimore Avenues. The unit was in service from 1948 until June 1984
transferring various types of waste solutions from processing and decontamination operations.
The 241-BX-155 Diversion Box interconnects the 241-BX-154 Diversion box, 241-BX-Tank
Farm, and 221-B Building (WHC 1991a). Located adjacent to and below the diversion box
is the 241-BX-302C Catch Tank that collects waste spilled in the diversion box during
transfers (WHC 1991a).

Unplanned release UPR-200-E-78 occurred when salt waste containing about 10 Ci of
mixed fission products leaked from the diversion box during pressure testing of lines and
jumpers contaminating about 200 ft> of the surrounding soil. The area was then covered
with clean soil. The unplanned release site has been isolated and stabilized by application of
a weather proofing plasticizer (Hanlon 1992).

2.3.7.10 241-BXR-151 Diversion Box. The 241-BXR-151 Diversion Box is an inactive
waste management unit. The diversion box is located at the southern boundary in the 241-
BX ..nk Farm. The unit was in service fr. 1948 until June 1984 transferring waste
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2.3.7.16 241-ER-151 Diversion Box. The active 241-ER-151 Diversion Box is located 275
m (900 ft) southwest of the 221-B Building and is not associated with any tank farm. The
diversion box receives cross-site process and decontamination waste from the 241-UX-154
Diversion Box via the 241-EW-151 Vent Station. Waste is also received from the 241-B
Tank Farm via the 244-BX DCRT. The unit is a reinforced concrete structure with an
attached enclosure for pipe housing. 1 main section is 14.3 m (43 ft) long by 3 m (10 ft)
wide and 5.6 m (16.7 ft) deep. The pipe housing structure extends 10.5 m (31.5 ft) on the
north side. The 241-ER-151 Diversion Box is associated with the 214-ER-311 Catch Tank.
The area around the diversion box is surrounded by a 1.8 m (6 ft) high chain link fence.

2.3.7.17 241-E 152 Diversion Box. The 241-ER-152 Diversion Box is an active waste
management unit and is located approximately 55 m (180 ft) southeast of the 224-B Building.
The diversion box was activated in 1945 and transfers various types of waste solutions from
processing and decontamination operations (WHC 1991a). The walls are 0.3 m (1 ft) thick,
and 5 m (15 ft) deep. Located adjacent to and at a lower elevation than the diversion box is
the 241-ER-311 Catch Tank that collects waste spilled in the diversion box during transfers
(Hanlon 1990).

2.3.7.18 242-B-151 Diversion Box. Located at the southern boundary of the 241-B Tank
Farm, the 242-B-151 Diversion Box is an inactive waste management unit that operated from
1945 until June 1984 transferring waste solutions from processing and decontamination
operations.

2.3.7.19 242-B Evaporator Building to 207-B Retention Basin Waste Line. Unplanned
release UN-200-E-79 occurred when five leaks were detected in this line in June 1953. Up
to 2,500 ct/min were detected at points of emission.

The " ecc «° -~ "7 7mapo o1 "Ug-d” 20777 e "m” Tisa
10-cm (4-in.) cast iron pipe. It exits the 242-B Evaporator Building on its west side, runs
due south to a point approximately 20 m (70 ft) north of the retention basin, then cuts to the
southwest and enters the basin on the west side.

2.3.7.20 221-B Building to 241-B-361 Settling Tank Waste Line. Unplanned release UN-
200-E-7 occurred on November 30, 1954, when a leak developed in the waste line that
connects the 221-B Building and 216-B-361 Settling Tank. The leak released cell wash water
with 1.7 rem/h contamination (WHC 1991a).

The WIDS database states that the leak occurred in the line connecting the 216-B-361
Settling Tank, but occurred near the 216-B-9 Crib, which is northeast of the settling tank.
The coordinates in WIDS correspond to a location on the waste line near the 216-B-9 Crib.
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2.3.7.24 221-B Building Cooling Water Line. Unplanned releases UN-200-E-80 and UN-
200-E-1 occurred in June 1946 and 1966, respectively. Metal waste leaked from the line in
1946 and contaminated the surrounding soil with approximately 10 Ci of fission products.
The 1966 leak was approximately 24 m (80 ft) from the 1946 leak and apparently leaked a
similar waste liquid as the 221-B Building was being restarted.

The line is 2904-E-1, a 61 cm (24 in.) diameter cast iron process sewer pipe. It begins
on the south side of B Plant and runs east to the 241-B-154 Diversion Box, then turns north
and proceeds to the 207-B etention Basin. Approximately 15 m (50 ft) east of Baltimore
Avenue it is converted to 61 cm (24 in.) VC pipe.

2.3.7.25 221-B Building to 224-B Concentration Facility Process Line. Unplanned
release UN-200-E-87 occurred between 1945 and 1953. Subsurface plutonium contamination
was found near buried process lines.

A 61 cm (24 in.) VCP encasement runs from the drain pit on the southwest corner of
the 221-B Building to the southwest corner of the 224-B Concentration Facility. Thirteen
lines run north from the encasement where it runs south of the 224-B Concentration Facility.
The two easternmost of these lines bracket the location of the unplanned release, and are
probably responsible for the seepage. Given the elevation of the bottom of the drain pit from
which the encasement emerges, the lines are probably approximately 1 m (3 ft) below grade.

2.3.8 Basins

Retention basins are concrete-lined settling ponds that receive liquids before they
overflow into ditches. ..iree basins are present in the B ..ant zgregate Area and their
locations are shown on Figure . 10.

2.3.8.1 207-B Retention Basin. Currently, the 207-B Retention Basin is an active retention
basin for B Plant cooling water and chemical sewer effluent enroute to the 216-B-3 Pond.
The 216-B-2 series ditches, which are parallel to the 216-B-63 Ditch, were initially used to
convey liquid waste from the retention basin. The t~~'n is located 600 m (2,000 ft) north
east of the 221-B Building, immediately south of the 241-B Tank Farm.

The basin is concrete-lined, has a capacity of 3,800 m* (1,000,000 gal), and has
dimensions of 75 m (246 ft) length, 37.5 m (123 ft) width, and 2 m (6.5 ft) depth. It is
divided into two equal-sized sections. The structure was designed to take only low-level
liquid wastes. The concrete walls of the unit have been contaminated over the years by a
number of incidents involving radioactive water releases. In 1953, the walls were covered
with a coat of tar to seal the residue contamination (Maxfield 1979).
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UN-200-E-64 was discovered on October 12, 1984, and is located on the west side of
216-B-64 Retention Basin.  predominantly consists of *’Cs and *Sr contamination up to
100,000 ct/min. The original source of the release has not been determined, but an
uncapped riser on a nearby pipeline encasement and activities at the nearby 270-E
Condensate Neutralization Tank have been considered. The contamination has been spread
by burrowing ants so that the zone is approximately 2 acres in size. Pesticides and
stabilization methods are being investigated to control the spread (Schmidt et al. 1991).

2.3.8.4 Liquid Effluent Retention Facility. The Liquid Effluent Retention Facility (LERF)
is a temporary effluent-storage area that is currently under construction immediately east of
the 200 East Area and northwest of the 216-B-3 Pond. It will be used for the temporary
storage of effluent prior to its treatment and disposal to a state approved disposal facility
(Olascoaga 1991). The LERF will consist of four basins, each with two impermeable liners,
and capable of containing up to approximately 24,600,000 L (6,500,000 gal) for a total
capacity of 98,400,000 L (26,000,000 gal).

In addition, northeast of the LERF, two 3,785,000 L (1,000,000 gal) tanks constructed
of 80 to 100 mil HDPE have been constructed to store and evaporate monitoring well purge
water.

2.3.9 Burial Sites

Several solid waste burial sites are present in the B Plant Aggregate Area. These
generally consisted of trenches that received contaminated material, then were backfilled and
stabilized.

The locations of all the burial sites in the B Plant Ag_._gate are shown on Figure 2-11.
A partial inventory of radionuclides disposed to the burial sites is summarized on Table 2-5.

2.3.9.1 200-E Powerhouse Ash Pit. The 200-E Powerhouse Ash Pit is an active waste
management unit. The pit is located about 60 m (200 ft) south of 4th Street across from the
entrance to the Dry Materials Receiving and Handling Facility. The ash pit received ash
from the 200 East Area Powerhouse at a rate of about 9,480 yd®/yr. The ash pit became
active in 1943 and currently contains about 81,000 yd® of ash. The ash has been analyzed
for EP Toxicity and no hazardous materials were found (WHC 1991a).

2.3.9.2 218-E-2 Burial Ground. The 218-E-2 Burial Ground is located around the railroad
spur north of the 221-B Building. The burial ground consists of nine industrial waste

trenches. The bottom widths are 3.3 m (11 ft), and the lengths range from 30 to 140 m (90
to 465 ft). trenches received 0.0031 m® of mixed ! “"P/TRU dry wastes, which were
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beta, or gamma activity remained in the soil or on the equipment. The burial ground was
exhumed and removed from radiation zone status.

2.3.9.5 218 -4 Burial Ground. The 218-E-4 Burial Ground was thought to have consisted
of two :nches; however, load testing during stabilization failed to identify clearly defined
trenches. Maxfield (1979) reports that construction and repair wastes were buried here, and
indicates that the number of trenches is unknown. Some contaminated equipment that was
stored here was removed. Radionuclides believed to have been disposed to the trenches
include *¥’Cs, '®Ru, *Sr, plutonium, and uranium. The burial ground was stabilized with
the others around it.

2.3.9.6 218-E-5 Buri ;round. The 218 ™ 5 Burial Ground consists of two trenches.
Trench is 100 m (3 ) long and 3.3 m (11 ft) wide at the bottom. Trench 2 is 100 m
(325 ft) long and 40 m (125 ft) wide at the bottom. The burial ground received failed
equipment, industrial dry waste, and small boxes. The north end contains railroad boxcars
contaminated with uranyl-nitrate-hexhydrate. Radionuclides released to the trench include
131Cs, ®Ru, *Sr, plutonium, and uranium. The burial ground was stabilized with the others
around it.

2.3.9.7 218-E-5A Burial Ground. The 218-E-5A Burial Ground is west of the 218-E-5
Burial Ground, and consists of several backfilled trenches with a surface area of 220,000 ft.
In 1956, the 218-E-5 Burial Ground received waste from L Cell, known as the 202-A
Building Burial Package, in the form of four large boxes containing failed equipment and
industrial wastes. One of the boxes was damaged while unloading, and the contents were
pushed into the trench. The D-2 Column from the 202-A Building K Cell was buried in this
site as well (Maxfield 1979). Radionuclides released to the trench include '*’Cs, '®Ru, *Sr,
plutonium, and uranium. Thea v stabil :d with the other trenct  around it.

2.3.9.8 218-E-6 Burial Ground. In the fall of 1955 a shack and other wooden items were
collected from the 291-B Stack area and placed in the 218-E-6 Burial Ground. The burial
ground is a 1.2 m (4 ft) deep trench. The collected material was burned and the ashes
covered. ~ iter the burial ground was exhumed and stabilized by seeding with wintergraze,
crested, Siberian, and thickspike wheatgrasses. The burial ground has since been released
from radiation zone status.

2.3.9.9 218-E-7 Burial Ground. The 218-E-7 Burial Ground is located about 30 m (100 ft)
south of the 222-B Building. It consists of three underground vaults containing about 170 m®
of mixed fission products and TRU solid mixed waste deposited from 1947 until 1952. Two
of the vaults are 0.9 m? (10 ft?) by 4 m (12 ft) deep constructed of 5 x 5 cm (2 x 2 in.)
wooden planking. The top of each vault is 1.5 m (5 ft) below grade and both have open
bottoms. The third vault is an 2.4 m (8 ft) di._..2ter con. e culvert pipe 8 m (25 ft) deep.
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Once the plutonium had been extracted in the precipitate, it went through two
decontamination cycles to purify it further. In the first decontamination cycle, the precipitate
was washed in the centrifuge and dissolved in strong nitric acid. The valence of the
plutoniu; was then adjusted to +6 by the addition of a sodium dichromate solution and a
precipitate of bismuth phosphate was again formed using bismuth nitrate, phosphoric acid,
and sodium metabismuthate. However, this time the precipitate captured some of the fission
products that were not extracted in the first liquid waste stream and the plutonium remained
in solution. The precipitate was separated from liquid product stream, dissolved in nitric
acid, and transferred as a liquid to be mixed with other liquid wastes from the first
decontamination cycle.

Following separation from the waste precipitate, a precipitate containing the plutonium
was formed from the product solution using ammonium fluosilicate, ferrous ammonium
sulfate, | 'muth oxynitrate, and phosphoric acid. The plutonium-containing precipitate was
separated from the solution and the solution was transferred to single-shell tank storage along
with the other liquid wastes from the first contamination cycle. The plutonium product
precipitate was dissolved in nitric acid prior to further processing (Ballinger and Hall 1991).
The waste stream from the first decontamination cycle contained almost 10% of the long-
lived fission products and was sent to ~*~ 7le-shell tank storage (Waite 1991).

The second decontamination cycle was performed on the plutonium solution remaining
from the first decontamination cycle to further purify it by removing additional fission
products from the plutonium solution. The same process was used for the second
decontamination cycle as was used for the first decontamination cycle. The waste stream
from the second cycle contained less than 0.1% of the fission products. This was sent to
single-shell tanks for storage until 1948. Because of limited tank space, the second-cycle
v supernatant w discha :ddi lytocribs ltret * sfrn 1948 ““the "1 7
Building was shutdown in 1952. This included second cycle material that had previously
been stored in tanks (Waite 1991.)

The product from the bismuth phosphate process was a dilute plutonium nitrate
solution. This was transfer | to the 224  Concentration Facility to be purified and reduced
in volume. The solution was first oxidized with sodium bismuthate. Next, phosphoric acid
was added to precipitate byproduct followed by centrifugation. Product solution was treated
with hydrogen fluoride and lanthanum salt to precipitate by-product. Following separation
by centrifuge, product solution was treated with oxalic acid, hydrofluoric acid, and
lanthanum * to precipitate plutonium and lanthanum fluoride. These solids were
centrifuged from the solution and washed with water. The plutonium fluoride was
metathesized to plutonium hydroxide by digestion with hot potassium hydroxide. The solid
hydroxides were centrifuged and dissolved in nitric acid to form plutonium nitrate, which
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Aggregate Area tank farms into fractions that could be immobilized and contained more
safely.

The Phase III Waste Fractionization processing began at the 221-B Building in 1968.
This process separated the long-lived radionuclides, *°Sr and '*’Cs, from high-level PUREX
and REDOX wastes and stored a concentrated solution of *°Sr and '3’Cs at the 221-B
Building. Individual tanks at the B Plant Aggregate Area contained up to 35 megacuries of
%0Sr or '37Cs at concentrations up to 10,000 Ci/gal. The combined storage capacity of the
tanks was estimated to be 85 megacuries of *Sr and 25 megacuries of '*’Cs.

Three processes were used for the waste fractionization. The first process was the feed
preparation and solvent extraction of current acid wastes generated by the 202-A Building
and stored at PUREX Plant Aggregate Area and REDOX tank farms. The solids in these
wastes contained about 55% of the strontium and 70% of the rare earths. The solids,
consisting mostly of silicates, phosphates, and sulfates, were treated by a carbonate-
hydroxide metathesis solution to convert the sulfates to carbonate-hydroxide solids. These
solids were then separated from the solution by centrifuge and dissolved in nitric acid to
recover e fission products. The dissolved fission products were combined with original
acid waste supernate after it had been treated to form feed for the solvent extraction columns
by adding a metal-ion complexing agent, a pH buffer, and a pH adjustment solution (Bixler
1967).

The feed went through a series of solvent extraction columns. The solvent used was a
mixture of di(2-ethylhexyl) phosphoric acid extractant and tributyl phosphate modifier in a
normal paraffin hydrocarbon diluent. The strontium, cerium, and other rare earths were
extracted from the aqueous phase into the solvent. The aqueous fraction contained the
v it and v | 241-A  241-AX ler_, undtank f sinthe PU XP t
Aggregate Area for temporary storage to allow the decay of short-lived activity (Bixler
1967).

The strontium fraction was stripped from the solvent with dilute nitric acid and
thermally concentrated with the Cell 5 concentrator for storage in tanks in the 221-B Building
Cells 6-8. The cerium and rare-earth fraction was stripped from its solvent with nitric acid,
combined with or~~~ic wash wastes, and sent to single-shell = * storage. The solvent was
washed and recycled for reuse.

The second process used was a feed preparation and solvent extraction process for
processing stored sludge wastes from the 241-A, 241-AX, and 241-SX Tank Farms. The

sludge was sluiced with supernate and water and pumped out of the tanks to the 244-AR or
244-SR Vault. At these vaults, the sluicing water was decanted for storage to await
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2.4.3 2. B Building Waste Concentration Process

The waste fractionization process described in Section 2.4.2 included a ther 1l
evaporation concentrator in Cell 23 to concentrate process wastewaters prior to disposal.
This system was used to concentrate low-level radioactive waste after the cesium and
strontium waste fractionization process was shut down in 1984. Double-shell tank waste was
received at the 221-B Building to : processed through the low-level waste concentrator until
1986. The 221-B Building received no double-shell tank wastes after Apr 1986 and
processing of these wastes was complete by late 1986. Other sources of the low-level waste
included miscellaneous sumps and drains in the WESF, which diverted decontamination
waste solutions generated in the WESF process cells. Another contributor was a liquid
collection system located beneath the 40 cells in the 221-B Building that collected cell
drainage from decontamination work and water washdowns in the processing section of the
221-B Building. The concentrator also processed wastes produced by the cleanout of various
process vessels at the 221-B Building and WESF through 1986 (Peterson 1990a).

The concentrator process consisted of a vertical, single-pass, shell 1d-tube thermal-
recirculated and steam-heated evaporator. The evaporator had two bundles of tubes that
contained low-pressure steam to heat the process feed. The tube bundles heated the feed to
the boiling point and vaporized it. The evaporated liquid passed through a high-efficiency
deentrainer to remove entrained liquid droplets and was condensed as process condensate
(Peterson 1990a). ...e process condensate was disposed of in the 216-B-12 Crib beginning
in May 1967 when disposal to the 216-B-12 Crib began again. In November 1973, the
process condensate was diverted to the 216-B-62 Crib. Disposal continued to this crib until
the concentrator was shut down (RHO 1986). The process condensate is known as the B
Plant Process Condensate Stream. It was not generated before the waste concentration
proce

The steam that was used to heat the feed was condensed by the heating process and was
collected as steam condensate. The steam condensate was disposed of to 216-B-3 Pond until
September 1967. In 1967, it was diverted to the 216-B-55 Crib (Peterson 1990b). The
steam condensate is known as the B 1 int Steam Condensate Stream. Prior to the waste
concentration process, steam would have been used in other processes and condensate would
have been disposed of to cribs or ponds.

The liquid remaining in the evaporator was reduced in volume by the removal of water
through evaporation. The concentrated liquid waste was transferred to tank farm storage.
The concentrator was shut down in January 1987 for repairs to its deentrainment system
(Peterson 1990b). The concentrator was restarted in April 1988 and over 2,000,000
(500,000 gal) of flush water were processed through the concentrator to ensure 1at residuals
from p  processing were r.  )ved. The flush water was disposed of in double-shell tank
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inner and outer capsules subtracted. The net weight of the capsule content was divided into
the curie content to give the curie output per gram. Capsules that did not pass testing were
disassembled and reworked. The contents were removed from the defective capsule and the
process was repeated. The rejected capsule was discarded as solid waste.

The final process conducted at the WESF is capsule storage. The finished capsules
were smear sampled for loose residual contamination and decontamination if necessary. A
surface contamination of less than 200 ct/min was required before the capsule could be stored
in the capsule storage area. The completed capsule transferred to one of 8 caps > storage
pools using pool cell tongs. The capsule was transferred through a transfer aisle filled to a
depth of 3 m (9 ft) with demineralized water and placed in one of the storage pools that was
filled to a depth of 3.3 to 4 m (11 to 13 ft) of water. The water provides both radiation
shielding and a means of removing heat generated by the radioactive decay of the capsule
contents. Each storage pool contains a vertical turbine pump that circulates the pool water
continuously. The recirculated water passes through the tube side of a heat exchanger and is
returned to the bottom of the pool cell. Raw water passes through the shell side of the heat
exchanger to cool the pool water. If pool water becomes contaminated, it is diverted to the
221-B Building low-level waste header (see Section 2.4.3). The time-averaged flowrate of
pool cell water diverted to the low-level waste header is .07 liters/min (.02 gpm). This
flowrate also includes water from additional WESF sources such as cell drains and floor
drains (WHC 1992b). The raw water that is used for cooling passes through the heat
exchanger and is discharged through the 216-B-2-3 Ditch to the 216-B-3 Pond. Provisions
exist to divert the cooling water to the 216-B-63 Crib in an emergency. The flowrate of
cooling water used for WESF capsule storage cooling is about 5.7 m*/min (1,500 gal/min)
(Peterson 1990c). The cooling water is known as the B Plant Cooling Water Stream, cooling
water has been generated in other processes at B Plant and related facilities.

Processing began at the WESF in 1974. e strontium, cesium, and encapsulation
processes were ended in 1984. e capsule storage process continues to operate to maintain
the inventory of capsules in storage at the WESF.

2.4.5 242-B Evaporator System

In Jecember 1951, the 242-B thermal evaporation system was placed into operation at
a location south of the 241-B Tank Farm. The evaporator was installed to evaporate
cladding/first cycle waste and reduce the waste volume (Waite 1991). The evaporator was a
steam-heated pot evaporator that operated at atmospheric pressure (Jungfleisch 1984). The
liquors were partially boiled down to produce a more concentrated waste. The water that
was evaporated from the waste was discharged as 242-B Evaporator process condensate to
the 216-B-11A and 216-B-11B Reverse W-""-. The evaporator bottc__; w rially placed
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2.4.8 In ank Scavenging

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

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

Beginning in 1954, the newly-generated uranium recovery waste was scavenged in the
221-U Building and transferred to the B Plant Aggregate Area for settling in the single-shell
tanks. Then it was discharged to the ground either through cribs or specific retention
trenches. This scavenging process was ended in June 1957.

Starting in May 1955, scavenging was also done on 221-U Building tributyl phosphate
wastes that had previously been stored in single-shell tanks. The wastes were pumped to the
244-CR Vault in the PUREX Plant Aggregate Area where they were scavenged. The waste
was then routed back to single-shell tanks for settling and the supernatant subsequently was
pumped to the ground. This was referred to as "in-tank farm" scavenging. The scavenging
in the 244-CR Vault « in December 1957 and the last of these wastes was discha to
the grou 1in January 1958 (W ™ 1991). Waste management units that received tributyl
phosphate waste are the 216-B-14 through 216-B-19 Cribs, the 216-B-20 through 216 ~ 34
Trenches, the 216-B-42 Trench, the 216-B-43 through 216-B-49 Cribs, and the 216-B-52
Trench. Figure 2-16 schematically shows the interrelationships between the 221-U Building
processing and the in-tank scavenging process.

2.4.9 Wastes Generated at the 202-A Building

The 202-A Building produced coating wastes from the dissolution of the irradiated fuel
pellet cladding that were disposed of to single-shell tanks in the 241-B and 241-BY Tank
Farms.
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Waste *“~nagement Unit

216-B-3

216-B-3A
216-B-3B
216-B-3C
216-B-3-3

2703-E HWSA

2704-E HWSA

2715-EA HWSA

2607-El, -E2,

-E8, -Ell,

-EK, -EM,

-EN, -EO,

'EP, 'EQa

-Er, -GF

200-E Powerhouse Ash Pit

2-102

Type

pond
pond
ond

pond
ditch

staging area
staging area
staging area
septic tanks
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Table 2-8. Chemicals Used in Separations/
Recovery Processes. Page 1 of 3

RADIONUCLIDES

Actinium-225
Actinium-227
Americium-241
Americium-242
J ricium-242m
Americium-243
ny-126
Antimony-126m
Astitine-217
Barium-135m
Barium-137m
Barium-140
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Curium-242
Curium-244
Curium-245
Europium-152
Europium-154
Europium-155
Francium-221
Francium-223
Iodine-129
Iron-59
Lanthanum-140
Lead-209
Lead-210
Lead-211
Lead-212
Lead-214
Manganese-54
Neptnium-237
Neptnium-239
Nickel-59
Nickel-63
u@iobium-% m

Niobium-95
Palladium-107
Plutonium-238
Plutonium-239/240
Plutonium-241
Polonium-210
Polonium-213
Polonium-214
Pol °~ m-215
Polonium-218
Potassium-40
Praeseodymium-144
Promethium-147
Protactinium-231
Protactinium-233
Protactinium-234m
Radium
Radium-223
Radium-225
Radium-226
Rhodium-103
Rhodium-106
Ruthenium-103
Ruthenium-106
Samarium-151
Selenium-79
Silver-110m
Sodium-22
Strontium-85
Strontium-89
Strontium-90
Technetium-99
Tellurium-129
Thallium-207
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-233
Thorium-234
Tin-126

Tritium
Uranium-233
Uranium-234
Uranium-235
Uranium-238
Yttrium-90
Yttrium-91
Zinc-65

Zirconium-93
Zirconium-95

INORGANIC CHEMIC,

Acetic Acid®
Alkaline liquids®/b/e/d/
Aluminuma/c/d/
Aluminum nitrate
(mono basic)¥
Aluminum nitrate
nonahydrate®’*/
Ammonia (anhydrous)®/
Ammonium carbonate®’
Ammonium fluoride®*/
Ammonium hydroxide®’
Ammonium ion?/
Ammonium nitrate®/</d/
Ammonium oxalate?
Ammonium silicofluoride®’
Ammonium sulfate’
Antifreezea/b/c/d/
Arsenicd/
Bariu fd/
Barium nitrate®’
Beryllium®'®/
Bismuth?
Bismuth nitrate’
Bismuth phosphate®/?/
Boric acid®’
Boron?
Cadmium®?9/
Cadmium nitrate®
Calel
Calcium carbonate®
Calcium chloride®’
Carbon dioxide®’
Carbonate®/d/
Ceric uroide®
Ceric date?’
Ceric nitrate®
Ceric sulfate?
Cerium®/
Cesium carbonate®
Cesium chloride®
Chloride®’
Chromium®'¥/
Chromiun nitrate®/
" Hm sulfate?

c/
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Table 2-8. Chemicals Used in Separations/

Recovery Processes.

INORGANIC CHEMICALS
(Continued)

Copper®/d/
Cyanjdec/d/
DOW Anti-Foam B
Duolite ARC-359 (IX Resin)
(sulfonated phenolic)®/
Ferric cyanide®/d/
Ferric nitrate®’/
Ferrous sulfamate?’
Ferrous sulfate®’*/
Fluoride®/?/
Hydrobromic Acid?®’
Hydrochloric acid®/®/
Hydrofluoric acid®/
Hydrogen®
Hydrogen fluoride®’/
Hydrogen peroxide®®/
Hydroiodic acid®’
Hydroxide?/
Hydroxyacetic aci
Hydroxylamine
hydrochloride®’
Irona/c/d/
Lanthanum fluoride®
Lanthanum hydroxide®
Lanthanum nitrate®'*/
Lanthanum-neodynium
nitrate®/
Lead?
Lead nitrate®’*/
Lithium?/
Mangnesium
Mangnesium carbonate®’
Magnesium nitrate®/
Manganese®’d
Mercuric nitrate?/
Mercury®
Misc. Toxic Process
Chemicals®’
Nickel®/
Nickel nitrate
Niobium®
Nitrate®/d/
Nitric acid®/c/d/
Nitrite®/d/
Normal paraffin

hydrocarbon®/¢/d/

da/c/

a/c/d/

alc/

Oxalic acid®’®/
Periodic acid®’/
Phosphate®/d/
Phosphoric aci
Phosphorous pentoxide®
Phosphotungstic acid®/
Plutonium fluoride®’
Plutonium nitrate®’
Plutonium peroxide®’
Potassium®'?d/

Potassium carbonate?®’
Potassium ferrocyanide®’
Potassium fluoride?®’
Potassium hydroxide®®
Potassium oxalate?’
Potassium permanganate®’*/
Pu-Lanthanum fluoride®’
Pu-Lanthanum oxide®/
Rubidium®

Silica®/¥/

Silicon®/</d/
Silvers/d/
Silver nitrate
Sodium®/¢/
Sodium aluminate®’
Sodium bismuthate®’
Sodiumr  ulfate®/®
Sodium bromate®
Sodium carbonate®®/
Sodium citrate®’

Sodium dichromate®/®/c/d/
Sodium ferrocyanide®
Sodium fluoride® °//
S

Sodium hydroxide?/?/¢/d/

Sodium nitrate®*’
Sodium nitrite®’®/
Sodium persulfate®’
Sodium phosphate®/
Sodium sulfate®/*/
Sodium thiosulfate®’
Sodium thiosulfate®/
Strontium carbonate®’
Strontium fluoride®/
Strontium sulfate®/
Sugarn/c/
Sulfamic acid
Sulfate/d/
Sulfuric acid®/*/d/

da/c/d/

alc/

a/d/

Page 2 of 3

Tartaric acid®/
Thorium?
T'md/
Titanium¥’
Uraniumc/d/
Uranium oxided/
Uranyl nitrate
hexahydrate?/
Various acids®/b/e/d/
Yttrium®
Zeolon®
Z'mcc/d/
Zirconium®</
Zirconyl nitrate®’

ORGANIC CHEMICALS

1-Butanol®/

1-Butanone®/

2-Butanone®’

Acetone®/

A nium

Bismuth phosphate?/

Butanoic acid®/

Butyl alcohol®/d/

Butylated hydroxy toluene®’

Carbon tetrachloride®’

Cesium phosphotungstic
salts®’

Chloroform®/d/

Chloroplatinic Acid®

Citric ac'ijc}d

d/

yl ph

acid“
Dibutyl butyl phosphonate?’
Dibutyl phosphate®/d/
Dichloromethane®’
Diesel fue]®/b/c/d/
Dowex 21 K/Amberlite

XE-270%
Ethanol®*/
Ethyl ether®
Flammable solvents?/b/c/d/
Formaldehyde (Solution)®
Greasealb/c/d/

Halogenated hydrocar-
bonsa/b/c/d/
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Table 2-8. Chemicals Used in Separations/
Recovery Processes. Page 3 of 3

ORGANIC CHEMICALS
(Continued)

Hydroxy acetic acid-
Trisodium hydroxy
ethylene-
Diamine-triaetic acid
(THEDTA)*/
Hydroxylamine nitrate®/
Ionac A-580/Permutit SK¥
Isopropyl alcohol®
Kerosene®/d/
Methyl ethyl ketone®/®/c/d/
Methylene chloride®’®/
Misc. Toxic Process
Chemica]s?/b/c/d/
Molybdate-citrate reagent?’
Monobuty] phosphate®’d
Normal paraffin
hydrocarbon?’®/
Paraffin hydrocarbons
PCBs®/
Propanol®
Shell E-2342 (napthalene
and paraffin)¥/

c/d/

Sodium acetate®’
Soltrol-170 (C;gH,, to
C16H34; puriﬁed
kerosene®
Tartaric acid®/
Tetrasodium ethylene diamine
tetra-acetate (EDTA)®/
Thenoyltrifluoroacetone®
Toluene®’®/
Tri-n-dodecylamine®’
Tributyl phosphate?®//¢/
Trichloroethane?®/¢/d/
Trichloromethane®’
Trisodium hydroxyethyl
Ethylene-diamine triacetate
(HEDTA)
Waste Paint and
Thinnersa/b/c/d/
Zeolite AW-500 (IX Resin)/

Note: Not all analytes are reported in waste inventories. This list contains those che als know, or based on
their association with B 1 nt processes, are suspected to have been disposed of to B Plant Aggregate
Area waste management units.

8 Chemicals used in PUREX processes

b/ Stored in Hazardous Waste Staging Areas

¢/ Chemicals used in B Plant processes

d4/" " Chemicals used in U Plant processes

¢ Detected in 2101-M Pond sediment; thought to be cross-contamination sample in analyzing lab
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Table 2-9. Radionuclides and Chemicals Disposed of to
Waste Management Units.

ORGANIC CHEMICALS
(Continued)

Paraffin hydrocarbons*¢
Propanol®
Shell E-2342 (napthalene
and paraffin)¥
Sodium acetate®
Soltrol-170 (C,H,, to
CieHyq; purified
keroseneY
Tartaric acid® .
Tetrasodium ethylene diamine
tetra-acetate (EDTA)”
Thenoyltrifluoroacetone*
Toluene*
Tributyl phosphate®*?
Trichloroethane**¥
Trichloromethane®
Trisodium hydroxyethyl
Ethylene-diamine triacetate
(HEDTA)¥

DOE/RL-92-05
Draft A

Plant

Page 3 of 3

Note: Not all analytes are reported in waste inventories. This list contains those chemicals know, or based on
their association with B Plant processes, are suspected to have been disposed of to B Plant Aggregate

Area waste management units.

Chemicals used in PUREX processes
Stored in Hazardous Waste Staging Areas
" emicals used in B Plant processes
Chemicals used in U Plant processes
Detected in 2101-M Pond sediment; thought to be cross-contamination sample in analyzing lab
From the 284-E Powerhouse water softening process
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anticlinal ridges, (2) Pleistocene cataclysmic flooding, and (3) Holocene eolian activity (DOE
1988b). Uplift of the ridges began in the Miocene epoch and continues to the present.
Cataclysmic flooding occurred when ice dams in western Montana and northern Idaho were
breached, allowing large volumes of water to spill across eastern and central Washington.
The last major flood occurred about 13,000 years ago, during the late Pleistocene Epoch.
Anastomosing flood channels, giant current ripples, bergmounds, and giant flood bars are
among the landforms created by the floods. Since the end of the Pleistocene Epoch, winds
have locally reworked the flood sediments, depositing dune sands in the lower elevations and
loess (windblown silt) around the margins of the Pasco Basin. Generally, sand dunes have
been stabilized by anchoring vegetation except where they have been reactivated where
vegetation is disturbed (Figure 3-4).

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

The 200 East Area is situated on the 200 Areas Plateau on a relatively flat prominent
terrace (Cold Creek Bar) formed during the late Pleistocene flooding (Figure 3-5). Cold
Creek Bar trends generally east to west and is bisected by a flood channel that trends north
to south. This terra~ * = 5« ther steeply to the north a1 * northwest with elevation
changes between 15 o . to ... ft).

The topography of the 200 East Area is generally flat (Figure 3-1). The elevation in
the vicinity of the B Plant Aggregate Area ranges from approximately 225 m (740 ft) in the
southern part of the unit to about 133 m (435 ft) above msl in the northern part. A detailed
topographic map of the area is provided as Plate 2. There are no natural surface drainage
channels within the area.

3.2 METEOROLOGY
The following sections provide information on Hanford Site meteorology including

precipitation (Section 3.2.1), wind conditions (Section 3.2.2), and temperature variability
(Section 3.2.3).

WHC.29/6-22-92/02830A
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The Hanford Site lies st of the Cascade Mountains and has a  niarid clima
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 half of the annu. precipitation occurring
between November and February. 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). 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. At: )spheric pressure averages are higher
in the winter months and record absolute highs and lows also occur  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 mor 1ly 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 m ) 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 _.scades produces a prevailing west-northwest ¥ T

200 East Area. In July, hourly average wind speeds range from a low of 2.3 m/s (5.2 mph)
from 9 to 10 a.m. to a high of 6 m/s (13.0 mph) from 9 to 10 p.m.

3.2.3 Temperature

Based on data from 1914 to 1980, minimum winter temperatures vary from -33 to
-6 °C (27 to +22 °F) and maximum summer temperatures vary from 38 to 46 °C (100 to
115 °F). Between 1914 and 1980, a total of 16 days with temperatures -29 °C (-20 °F) or

WHC.29/6-22-92/02830A
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below are recorded. There are 10 days of record when the maximum temperature failed to
go above -18 °C (0 °F). Prior to 1980 there were three summers on record when the
temperatures were 38 °C (100 °F) or above for 11 consecutive days (Stone et al. 1983).

3.3 SURFACE HYDROLOGY

3.3.1 Regional Surface Hydrology

Surface drainage enters the Pasco Basin from several other basins, which include the
Yakima River Basin, Horse Heaven Basin, Walla Walla River Basin, "Palouse"/Snake Basin,
and Big Bend Basin (Figure 3-7). Within the Pasco Basin, the Columbia River is joined by
major tributaries including the Yakima, Snake, and Walla Walla Rivers. No perennial
streams originate within the Pasco Basin. Columbia River inflow to the Pasco Basin is
recorded at the United States Geological Survey gage below Priest Rapids Dam and outflow
is recorded below McNary Dam. Average annual flow at these recording stations is
approximately 1.1 x 10! m? (8.7 x 107 acre-ft) at the United States Geological Survey gage
and 1.6 x 101 m3 (1.3 x 108 acre-ft) at the McNary Dam gage (DOE 1988b).

Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr).
Mean annual runoff from the basin is estimated to be less than 3.1 x 107 m*/yr (2.5 x 10*
acre-ft/yr), or approximately 3% of the total precipitation. The remaining precipitation is
assumed to be lost through evapotranspiration with a small component (perhaps less than 1%)
recharging the groundwater system (DOE 1988b).

3.3.2 Surface Hydrology of 1e Hanford Site

Primary surface water features associated with the Hanford Site, located near the center
of the Pasco Basin, are the Columbia and Yakima Rivers and their major tributaries, the
Snake and Walla Walla Rivers. West Lake, about 4 hectares (10 acres) in size and less than
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 along 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 controlled by Priest Rapids Dam. Several drains and intakes are also
present along this reach, including irrigation outfalls frr— the Columbia " 'n Irrigation

WHC.29/6-22-92/02830A
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The 216-B-3 Pond (B Pond) is] ~ of a casci ** 7 pond syst ~ that receives water
from the 216-B-3-3 Ditch. This pond system consists of the 216-B-3 Pond, the 216-B-3A
Pond, the 216-B-3B Lobe (currently inactive), and the 216-B-3C Lobe. The normal
cascading flow for the system is from the 216-B-3 Pond to the 216-B-3A Pond, and finally to
the 216-B-3C Lobe. Under abnormal circumstances, water can also be diverted to the
216-B-3B Lobe. The 216-B-3 Pond system is located 1,066 m (3,500 ft) east of the 200 East
perimeter fence. Ongoing 216-B-3 Pond monitoring is discussed in Section 4.1.2.

The potential for flooding caused by overflow of the 216-B-3 Pond system to the
surrounding area is minor because of the dike system surrounding the ponds, and also
because water can be discharged from the 216-B-3A Pond to either the 216-B-3B or the
216-B-3C Lobes. If necessary, water can also be diverted to the 216-E-28 Contingency Pond
located north of the 216-B-3 Pond system.

The 216-B-3A Pond, located south of the 216-B-3 Pond, receives water from the
216-B-3 Pond via the 216-B-352 overflow structure, and is separated from the other ponds in
the system by a dike. The 216-B-3A Pond presents no threat of flooding due to the fact that
water can be discharged to the 216-B-3B Pond (inactive) or to the 216-B-3C Pond via two
water overflow structures. The last pond in the cascading series, the 216-B-3C Pond,
receives overflow water from the 216-B-3A Pond. The Hanford soils, such as those beneath
the 216-B-3C Pond, have historically demonstrated a high water infiltration rate. The
216-B-3C Pond is excavated into the surrounding soils so there is no possibility of an
embankment failure. The high soil infiltration rate and the absence of embankment failure
potential result in a low flooding potential.

The 216-B-3-3 Ditch, which originates just east of the 200 East Area perimeter fence,
is fed by t L6 Pipeline and discha to the 216-B ~ Pond sys n. T! 216-B-3-3
Ditch is an open ditch that is posted as an area of surface contamination. Ongoing
monitoring of the 216-B-3-3 Ditch is discussed in Section 4.1.2. The open portions of this
ditch represent minor, if any, flooding potential due to the high bermed sides of the ditch and
the nature of the soil, which allows for high infiltration of surface water.

The 216-B-63 Trench, located east of the 207-B Retention Basin, is a closed-end
percolation ditch that receives chemical sewer water from the 221-B Building which then
percolates into the soil column. Monitoring data for this ditch is presented in Section 4.1.2.
The Hanford soils, such as those beneath the 216-B-63 Trench, have historically shown a
high water infiltration rate. Data regarding the infiltration rate beneath the 216-B-63 Ditch is
not sufficiently complete to allow the quantitative calculation of the infiltration rate.
However, an infiltration rate comparable to other Hanford sites would result in a low
potential for flooding.

WHC.29/6-22-92/02830A
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The Columbia Plateau can be divided into three informal structural subprovinces
(Figure 3-9): Blue Mountains, "Palouse”, and Yakima Fold Belt (Tolan and Reidel 1989).
These structural subprovinces are delineated on the basis of their structural fabric, unlike the
physiographic provinces that are defined on the basis of landforms. The Hanford Site is
located in the Yakima Fold Belt Subprovince near its junction with the "Palouse”
Subprovinces.

The principal characteristics of the Yakima Fold Belt (Figure 3-10) are a series of
segmented, narrow, asymmetric anticlines that have wavelengths between 5 and 32 km (3 -
and 19 mi) and amplitudes commonly less than 1 km (0.6 mi) (Reidel 1984; Reidel et al.
1989a). The northern limbs of the anticlines generally dip steeply to the north, are vertical,
or even overturned. The southern limbs generally dip at relatively shallow angles to the I
south. Thrust or high-angle reverse faults with fault planes that strike parallel or subparallel
to the axial trends are principally found on the north sides of these anticlines. The amount of
vertical stratigraphy offset associated with these faults varies but com only exceeds hundreds
of meters. These antic™" al ridges are separated by broad synclines or basins that, in many
cases, contain thick accumulations of Neogene- to Quaternary-age sediments. The Pasco
Basin is one of the larger structural basins in the Yakima Fold Belt Subprovince.

Deformation of the Yakima folds occurred under a north-south compression and was
contemporaneous with the eruption of the basalt flows (Reidel 1984; Reidel et al. 1989a).
Deformation occurred during the eruption of the Columbia River Basalt Group and continued
through the Pliocene Epoch, into the Pleistocene Epoch, and perhaps to the present.

3.4.1.2 Pasco Basin and Hanford Site Structural Geology. The Pasco Basin, in which

the Hanford Site is located, is a structural depression bounded on the north by the Saddle
Mountains anticline, on the west by the Um Ridge, Yakima Ridge, and Rai 'sn

Hills anticlines, and on the south by the Rattlesnake Mountain anticline (Figure 3-11). ...e
Pasco Basin is divided into the Wahluke syncline on the north, and Cold Creek syncline on I
the south, by the Gable Mountain anticline, the easternmost extension of the Umtanum Ridge
anticline. The Cold Creek syncline is bounded on the south by the Yakima Ridge anticline.
Both the Cold Creek and Wahluke synclines are asymmetric and relatively flat-bottomed
structures. The north limbs of both synclines dip gently (approximately 5°) to the south and
the south limbs dip steeply to the north. The deepest parts of the Cold Creek syncline, the
Wye Barricade depression, and the Cold Creek depression are approximately 12 km (7.5 mi)
southeast of the Hanford Site 200 Areas, and to the west-southwest of the 200 East Area,
respectively. The deepest part of the Wahluke syncline lies just north of Gable Gap. I

-

The 200 East Area is situated on the generally southward dipping north limb of the
Cold Creek syncline 1 to 5 km (0.6 to 3 mi) north of the syncline axis. The Gable
Mountain-Gable Butte segment of the Umtanum Ridge anticline lies approximately 4 km (2.5 I
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lant Aggregate Area and is thickest (37 m, 121 ft) near the 200-BP-2 Operable Unit (Figure
3-23).

3.4.3.4 Plio-Pleistocene Unit and Early "Palouse" Soil. The Plio-Pleistocene unit and
early "Palouse” soil are not found within or near the 200 East Area or the B Plant Aggregate
Area. They are encountered only near the eastern boundary of the 200 West Area
approximately 5 km (3 mi) from the 200 East Area.

3.4.3.5 Hanford Formation. As discussed in the regional geology section, the cataclysmic
flood deposits of the Hanford formation are divided into three facies: (1) gravel-dominated,
(2) sand-dominated, and (3) the silt-dominated facies. Typical lithologic successions consist
of fining upwards packages, major fine-grained intervals, and laterally persistent coarse-
grained sequences. Mineralogic and geochemical data were not used in differentiating units
because of the lack of a comprehensive mineralogic and geochemical data set. Studying the
distribution of these facies types and identifying similarities in lithologic succession from
borehole to borehole across the 200 East Area indicates the Hanford formation can be
divided into three stratigraphic sequences. These sequences are designated: (1) lower
gravel, (2) sand, and (3) upper gravel. However, because of the variability of Hanford
deposits, contacts between the sequences can be difficult to identify.

The sequences are composed mostly of the gravel-dominated and sand-dominated
facies. The silt-dominated facies are relatively rare except in the southern part of the 200
East Area. Two of the sequences are dominated by deposits typical of the gravel-dominated
facies and they are designated 1e upper and lower gravel sequences. The third sequence
consists of deposits of the sand-dominated facies with lesser intercalated occurrences from
both the gravel-dominated and silt-dominated facies. This sequence, designated the sandy
sequence, generally is situated between the upper and lower gravel sequences.

The lower gravel sequence is dominated by deposits typical of the gravel-domi - *2d
facies. Local intercalated intervals of the sand-dominated facies are also found. The lower
gravel sequence ranges form 0 to 44 m (0 to 135 ft) thick and is found throughout most of
the 200 East Area. The sequence probably is present in these areas, but because of the
absence of the fine sequence that separates the lower from the upper coarse sequences it is
impossible to determine the true extent of the lower coarse sequence. The contact between
the lower coarse sequence and the overlying sandy sequence is arbitrarily placed at the top of
the first thick (>6 m, >20 ft) gravel interval encountered below the sand-dominated strata
of the sandy sequence. In the B Plant Aggregate Area the lower gravel sequence is thickest
near the western border of the 200-BP-11 Operable Unit, the lower gravel sequence is absent
throughout most of the 200-BP-5 Operable Unit as well as the northeast comer of the 200-
SS-1 Operable Unit (Figures 3-26 and 3-27).

WHC.29/6-23-92/02830A
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3.5 "YDROGEOLOGY

The following sections present discussions of regional hydrogeology (Section 3.5.1),
Hanford Site hydrogeology (3.5.2), and B Plant Aggregate Area hydrogeology (Section
3.5.3). Sections 3.5.2 and 3.5.3 also discuss Hanford Site and B Plant Aggregate Area
vadose zone characteristics.

3.5.1 Regional Hydrogeology

The hydrogeology of the Pasco Basin is characterized by a multiaquifer system that
consists of four hydrogeological units that correspond to the upper three formations of the I
Columbia River Basalt Group (Grande Ronde Basalt, Wanapum Basalt, and Saddle

Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholeiitic I
flood basalts of the Columbia River Basalt Group and relatively minor amounts of

intercalated fluvial and volcaniclastic sediments of the Ellensburg Formation. Confined
zones in the basalt aquifers are present in the sedimentary interbeds and/or interflow zones
that occur between dense basalt flows. The main water-bearing portions of the interflow
zones are networks of interconnecting vesicles and fractures of the flow tops and flow
bottoms (DOE 1988b). The suprabasalt sediment or uppermost aquifer system consists of
fluvial, lacustrine, and glaciofluvi ~ sediments. This aquifer is regionally unconfined and is
contained largely within the Ringold Formation and Hanford formation. The position of the
water table in the southwest Pasco Basin is generally within the Ringold fluvial gravels of
unit E. In the northern and eastern Pasco Basin the water table is generally within the
Hanford formation. Table 3-1 presents hydraulic parameters for various water-bearing

geoll Cunits at the ¥ fi  Si

Local recharge to the :  low basalt aquifers results from infilt ion of prec _ tation
and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a
downward gradient from the unconfined juifer systems to the 1 ermost confined basalt
aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from
interbasin groundwater movement originating northeast and northwest of the Pasco Basin in
areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 1988b).
Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and
to the Columbia River. The discharge area(s) for the deeper groundwater system is
uncertain, but flow is inferred to be generally southeastward with discharge thought to be
south of the Hanford Site (DOE 1988b).

Erosional "windows" through dense basalt flow interiors allow direct interconnection
between the uppermost aquifer systems and underlying confined basalt aquifers. Graham et
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3.5.2.1.1 Vadose Zone. The vadose zone beneath the 200 Areas ranges from I
approximately 55 m (180 ft) beneath the former U Pond to approximately 97 m (318 ft) in

the southern portion of the 200 East Area (Last et al. 1989). Sediments in the vadose zone
consist of the (1) fluvial gravel of Ringold unit E, (2) the upper unit of the Ringold
Formation, (3) Plio-Pleistocene unit, (4) early "Palouse” soil, and (5) Hanford formation.
Only the Hanford formation is continuous throughout the vadose zone in the 200 Areas. The
upper unit of the Ringold Formation, the Plio-Pleistocene unit, and the early "Palouse” soil
only occur in the 200 West Area. In the 200 East Area the Plio-Pleistocene and early
"Palouse" soil are absent. The unconfined aquifer water table (discussed in Section
3.5.2.1.3) lies within the Ringold unit E.

The transport of water through the vadose zone depends in complex ways on several
factors, including most significantly the moisture content of the soils and their hydraulic
properties. Darcy’s law, although originally conceived for saturated flow only, was extended
by Richards to unsaturated flow, with the provisions that the soil hydraulic conductivity
becomes a function of the water content of the soil and the driving force is predominantly
differences in moisture level. The moisture flux, q, in cm/s in one direction is then
described by a modified form of Darcy’s law commonly referred to as Richards’ Equation
(Hillel 1971) as follows:

q = K(8) x d¢/d0 x d6/3x (Richards’ Equation)
where

*  K(0) is the water-content-dependent unsaturated hydraulic conductivity in cm/s I

o d¢/00 is the slope of the soil-moisture retention curve ¢(f) at a particular -
volumetric moisture content 6 (a soil-moisture retention curve plots volumetric
moisture content observed © " :fieldorlabo ‘wrya, © © tion' ° sfora I

particular soil, see Figure 3-33 from Gee and Heller (1985) for an example)
| 00/3x is the water content gradient in the x direction.

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

The usefulness of Richards’ Equation is that knowing the moisture content distribution
in soil, having measured or estimated values for the unsaturated hydraulic conductivity

corresponding to these moisture contents, and having developed a moisture retention curve
for this soil, one can calculate a steady state moisture flux. With appropriate algebraic I
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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.

An assessment of precipitation recharge involving the redistribution of '3’Cs in
vadose zone soil also reported by Routson and Johnson (1990). In this study,
split-spoon soil samples were collected beneath a solid waste burial trench in the
T Plant Aggregate Area. The trench, located just south and west of the 218-W-
3AE Burial Ground, approximately 6 km (3.7 mi) west of the 200 East Area,
received soil containing '*’Cs from an unspecified spill. Cesium-137 was not
detected below the bottom of the burial trench. However, increased '*’Cs activity
was observed above the top of the waste fill which Routson and Johnson

concluded indicated that net negative recharge (loss of soil moisture to
evapotranspiration) had occurred during the 10-year burial period.

Sparse Russian thistle was observed at the burial trench area in 1980. Rockhold
et al. (1990) noted that *’Cs appears to strongly sorb to Hanford Site soils
indicating that the absence of the radionuclide at depth below the burial trench
may not support the conclusion that no downward moisture movement occurred.

A weighing lysimeter study reported by Rockhold et al. (1990) was conducted at
a grassy plot approximately 5 km (3 mi) northwest of the 300 Area. The grass
test site was located in a broad, shallow topographic depression approximately
900 m (2,953 ft) wide, several hundred meters long, trending southwest. The
area is covered wi  annual grasses (cheatgrass and bluegrass). The upper 3.5 m
(11.5 ft) of the soil profile consists of slightly silty to silty sand (sandy loam)
with an es ed h .col Tictivity "9 x10%. s, Rockhold et
al. (1990) estimated that approximately 0.8 cm (0.3 in.) of downward moisture
movement occurred between July 1987 and June 1988. This represents
approximately 7% of the total precipitation recorded in that area during that time
period.

A gravel-covered lysimeter study discussed by Rockhold et al. (1990) was
conducted at the 200 ™ st Area lysimeter site, approximately 1 km (1.6 mi) south
of the 200 East Area. Water contents below the 4.88 m (16 ft) depth in the
closed-bottom lysimeter have not changed reasonably between 1972 and 1988,
implying that significant recharge has not occurred. Data are insufficient to
conclude whether the presence of a plant community on the lysimeter is the
reason for the lack of water increase.
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18 m (55 ft) lower in 1944 than at present. As seen in Figure 3-40, a distinct groundwater
mound is still apparent east of the 200 East Area near the 216-B-3 Pond. The 216-B-3 Pond
has caused the groundwater flow direction to change to a northwest-southeast flow pattern.

3.5.3 B Plant Aggregate Area Hydrogeology

This section presents additional hydrogeologic information identified with specific
application to the B Plant Aggregate Area.

3.5.3.1 Hydrostratigraphy. As shown on Figure 3-36, the hydrostratigraphic units of
concern beneath the B Plant Aggregate Area are (1) the Rattlesnake Ridge interbed, (2) the
Elephant Mountain Basalt member, (3) the Ringold Formation units A and E, and (4) the
Hanford formation. The hydrogeologic designations for the B Plant Aggregate Area were
determined by examination of borehole logs from Lindsey et al. (1992) and Chamness et al.
(1992) and integration of these data with stratigraphic correlations from existing reports. For
the purposes of the B Plant AAMSR, this discussion will be limited to the vadose zone and
possible perching horizons with the vadose zone underlying the aggregate area. Additional
information on the aquifer systems will be discussed in the 200 East Groundwater AAMSR.

3.5.3.1.1 Vadose Zone. The vadose zone beneath the B Plant Aggregate Area ranges
in thickness from about 104 m (341 ft) along the southern part of the western aggregate area
boundary to 37 m (123 ft) in the vicinity of the 216-B-3C Pond based on June 1990
groundwater elevation data (Kasza et al. 1990). The observed variation in vadose zone
thickness is the result of variable surface topography and the variable elevation of the water
table in the underlying unconfined aquifer.

During the 1985 Grout Treatment Facility (GTF) bas:*" = 1 site characterization
study, several groundwater monitor wells were drilled (Swanson et al. 1988). The data
collected from the drilling of these wells (299-E25-25, 299 —"5-26, 299-7"%-27 and
299-E25-28) provided information pertaining to the vadose zone east of the B Plant
Aggregate Area. Similar data were collected, to the west from groundwater monitor wells
adjacent to the 216-U-12 Crib and at the southwest border of the U Plant Aggregate Area
(Goodwin 1990). Because of the nearly identical stratigraphy, it is probable the B Plant
Aggregate Area vadose zone is similar and it can be assumed that the collected data are
correct for this study area. Analysis of the borehole samples collected from the GTF and
U Plant indicate that soil moisture is normally between <1% to 27% by weight. Of 105
samples analyzed for moisture content from the U Plant Aggregate Area, 86 % were between
1% and 10% by weight. At the GTF, 126 samples were collected for soil moisture and 89%
were between 1% and 10% by weight. It should be noted however, that both investigations
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are in the vicinity of previously active cribs and/or ditches, and that there is some impact by
the disposal of liquid waste on these moisture contents.

3.5.3.1.2 Perched Water Zones. Unlike the 200 West Area, the likelihood of
perched water occurring in the 200 East Area is low. In the 200 West Area perched water is
found predominantly in the Plio-Pleistocene and the early "Palouse" soil. Those stratigraphic
units are not present in the 200 East Area. However, perched water zones are still possible
because of the large quantity of liquid waste disposed, provided that the proper soil grain size
and intercalated lenses exist.

Perched water has been found in the 200 East Area near the B1 1d system. The main
aquifer in this area is within the fluvial gravel Unit A of the Ringold Formation. In two
boreholes drilled in the "C" lobe of B Pond, perched water was found above the clayey
lower mud sequence of the Ringold Formati___. The lower mud seg nce is also |
below the "A" lobe of the B Pond and beneath the main portion of 1 : B Pond, though
perched water has not been detected in these locales. Where the perched water has been
found, it is moving down-dip (southeast) and into the main aquifer of the Unit A fluvial
gravels.

3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3.3, only one natural
surface water body exists within the B Plant Aggregate Area near Gable Mountain. Other
than in this one location, the potential for natural groundwater recharge within the B ant
Aggregate Area is limited to precipitation infiltration. No precipitation infiltration data were
identified with specific reference to the B Plant Aggregate Area. However, the amount of
precipitation infiltration is likely comparable to the range of values i mtified for various
T-"rd test sites, i.e., 0 to 10 cm/yr.

As suggested in Section 3.5.2.2, precipitation infiltration rates probably vary ‘with
respect to location within the B Plant Aggregate Area. Higher infiltration rates are expected
in unvegetated areas or areas with shallow rooting plants. Higher infiltration rates are also
expected in ar . with gravelly soils expo | at the surface.

3.5.3.3 Groundwater Flow Beneath the B Plant Aggregate Area. Within the B Plant
Aggregate Area, groundwater flow is generally toward the west, based on December 1990
Hanford wells groundwater elevation data (DOE/RL 1991b) (Figure 3-35). Flow is generally
away from the groundwater mound located below the 216-B-3 Pond just east of the B Plant
Aggre te Area. A review of oundwater maps of the unconfined aquifer (Kasza et al.
1990) indicates relatively steep decreases in groundwater elevations directly west of the
mound and a very gradual elevation decrease to the west across the Plant Aggregate Area.
A detailed evaluation of the groundwater flow beneath the B Plant Aggregate Area will be
discussed in the 200 East Groundwater Aggregate Area Management study.
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3.5.3.4 Historical Effects of Operations. Artificial recharge from waste management
facilities within the 200 East Area has caused significant changes to the water levels of the
unconfined aquifer since oper: ons began in 1943. Historically, the majority (greater than
90%) of wastewater discharge from the 200 East Area has been routed to the B or Gable
Mountain Ponds (Zimmerman et al. 1986). Between 1943 and 1980 approximately 3.433 x
101! L of wastewater had been discharged to these ponds. The B Pond received greater than
90% of the wastewater discharged from the 200 East Area between 1945 and 1955. In 1957
the Gable Mountain Pond began receiving wastewater. From 1956 to 1980 these ponds
received over 90% of the wastewater generated from the 200 East Area. This discharging
10  has created elevated groundwater levels, or mounding of the groundwater, in the vicinity of
11  the B and Gable Mountain Ponds.

N =JE- BN B NV I S UV S R

13 Between 1950 and 1955 small groundwater elevation increases occurred south of Gable
14" Mountain in response to wastewater discharges from the B Plant. Groundwater mounding in
15 the vicinity of the B Pond continued in response to the startup of the PUREX Plant in 1956
16  and new discharges to the Gal : Mountain Pond. During this time the artificial recharge

17  caused elevations to reach approximately 10 m (32 ft) above the natural groundwater

18 elevations.

20 During the 1960’s the groundwater mound grew at a much slower rate and reached

21  near equilibrium conditions during the 1970’s. During the 1980’s three expansion ponds

22 were created near the B Pond to receive wastewater redirected from the Gable Mountain

23 Pond and the PU™""" Plant which resumed production in 1983. This increased discharge

24 amount has elevated groundwater levels in the vicinity of the B Pond approximately 1.5 m (5
25  ft) between December 1979 and December 1989. Groundwater elevations in the vicinity of
26" the Gable Mountain Pond have decreased approximately 1 m (3 ft) during this same time.

28

20" 3.6 ENvinONMuNTAL R DURCES

30

31 The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a
32  biological community typical of this environment.

33

34

35 3.6.1 Flora and Fauna

36

37 The 200 Areas Plateau is represented by a number of plant, mammal, bird, reptile,
38  amphibian, and insect species as discussed below. 0
39

40  3.6.1.1 Vegetation of the 200 Areas Plateau. The vegetation of the 200 Areas Plateau is .
41  characterized by native shrub steppe interspersed with large areas of disturbed ground with a
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1 3.6.3 Water Use

2

3 There is no consumptive use of groundwater within the B Plant Aggregate * ‘a. Two
4 wells, for emergency cooling water supply, are located at the 282-B and -BA Pumphouses

5 (Peterson 1990c). Water for drinking and emergency use, and facilities process water is

6 drawn from the Columbia River, treated, and imported to the 200 East Area. The nearest
7 ells used to supply drinking water are located at the Yakima Barricade (Well 699-40-100-C)
8 about 7 km (4 mi) west of the 200 ~ st Area; at the Hanford Safety Patrol Training

9 Academy (Well 699-528-E0) : out 40 km (24 mi) to the southeast; at the PNL Observatory
10  (Well 6652-C); and near the Fast Flux Test Facility in the 400 Area (Well 699-S1-87) about
11 32 km (19 mi) to the southeast. The nearest water supply wells located offsite are about 15
12 km (9.4 mi) to the northwest (upgradient). These wells obtain their water from the basalt
13- and the basalt interbeds (the Berkshire Well and Chateau Ste. Michelle No. 1 and No. 2).
14  The latter wells are reportedly used for irrigation although they may also be used to supply
15  drinking water.

16,

17

18" 3.7 HUMAN RESOURCES

19

20 The environmental conditions at the B Plant Aggregate Area must be evaluated in

21  relationship to the surrounding population centers and other human resources. A very brief
22 summary of demography, archaeology, historical resources, and community involvement is
23 given below.

24

23

26  3.7.1 Demography

28 There are no residences on the Hanford Site. The nearest inhabited residences are -
29  farm homes on land located 21 km (13 mi) north of the B Plant Aggregate Area. There are

30  approximately 411,000 (1990 census) people living within a 80 km (50 mi) radius of the 200

31  Areas Plateau. The primary population centers are the cities of Richland, Kennewick, and

32 Pasco, located southeast of the Hanford Site, Prosser to the south, Sunnyside to the |
33 southwest, and Benton City to the southeast. l

34

35

36  3.7.2 Archaeology n
37

38 An archaeologic survey has been conducted of undeveloped portions of the 200 East

39  Area by the Hanford Cultural Resources Laboratory. Isolated artifacts and sites of interest
40  were identified in the 200 West Area but not within the B Plant Aggregate Area. The closest I
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site of interest is the remains of the White Bluffs = 1d, located apps iy 15 km (9 mi)
northwest of the aggregate area, which was previously an Indian trail.

3.7.3 Historical Resources

The only historic site in 200 East Area is the old White Bluffs freight road which
crosses diagonally through the vicinity. This site is not considered to be eligible for 1e
National Register.

3.7.4 C-— "y ™olvement

A Community Relations Plan (Ecology et al. 1989) has been developed for the Hanford
Site Environmental Restoration Program that includes any potentially affected community
with respect to the B Plant AAMSR. The Community Relations Plan includes a discussion
on analysis of key community concerns and perceptions regarding the project, along with a
list of all interested parties.
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GRAIN SIZE SCALE

I

\=

UNIT ABF

Cobble—boulder Grevel
Pebble Gravel

Sand

Clay/Silt

/IATIONS

Hc Upper Coarse Unit, Hanford formation
Ef Lower Fine Unit, Hanford formation

£EP  Eorly

"Palouse” Soil

PP Plio—Pleistocene Unit

UR Upper Unit, Ringeld Formetion

£ Grave! Unit E, Ringold Formetion

LM Lower Mud Seguence, Rincold Formction
A Grovel Unit A, Ringold Formation

SYMBOLS

—°

Formational Contact, 7 Where Inferred

— —%2— — Unit Contact, ? Where Inferred

NOTE:

Major Facies Contact

Pedcgenic Calcium Carboncte
Paleosols

Ringoid Clcst Supported Grovels
Open Frocmework Hanford Grovels
Lamincted Muds

Besalt

Blank portions of cross section well logs represent sediments
(dominantly sand) which do not fit into sediment cctegories
depicted by symbols listed cbove.

1. Refer to Figure 3-14 for cross section locations and designation. Cross sections presented
on Figures 3-16 through 3-18.

2. Figures

ed on Lindsey et al. 1991.

Figure 3-15. Legend for Cross Sections.
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Table 3-4. Federal and State Classifications of Animals That Could Occur on the 200
Areas Plateau.
Name Status sderal State
Peregrine Falcon (Falco peregrinus) FE SE
Sandhill Crane (Grus canadensis) o~
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 cunicularia) SC
Loggerhead Shrike (Lanius SC
ludovicianus)
Sage Sparrow (Amphispiza belli) SC
Great Blue Heron (Casmerodius SM
albus)
Merlin (Falco columbarius) SM
Prairie Falcon (Falco mexicanus) SM
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 M or

.+ rce: WHC (1992)

WHC 22- )2830T
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average greater than 1987 concentrations; however, they were still lower than the first
samples taken in 1985. The last five years of data for the B Plant Aggregate Area are
summarized in Table 4-11. The complete data set since 1985 is summarized in Appendix
A2,

4.1.1.2 Surface Soil. There are several sources of data available for characterizing surface
soil contamination. These include aerial and ground radiological surveys, external radiation
measurements and surface soil sampling. These data will be presented in the following
sections. In addition, there is a limited amount of site-specific radiological and soil sampling
data that will be presented in the appropriate sections of Section 4.1.2.

4.1.1.2.1 Radiological Surveys. Radiological contamination survey results may be
influenced by buried or airborne radionuclide contamination but are generally indicative of
surface and shallow soil contamination. An aerial gamma-ray radiation survey was
performed over the 200 East Area in July and August of 1988. The survey lines were flown
with a 122 m (400 ft) spacing at an altitude of 61 m (200 ft). The data were normalized to a
height of 1 m (3 ft) above the ground surface. Figure 4-1 presents the gross count data (ct/s)
on an isoradiation contour map that covers the entire 200 East Area.

The entire area has gross gamma counts that are above background. The highest gross
count results in the B Plant Aggregate Area were between 700,000 and 2,200,000 ct/s
measured over the 241-BX and 241 Y Tank Farm areas (site number 6 on Figure 4-1).

This high count area has lobes that extend south and southeastward into the 241-B Tank
Farm (site number 7 on Figure 4-1). This is where concentrated high-level waste is stored in
40 underground single-shell tanks and is a known area of significant surface contamination.
The second highest area with counts between 220,000 and 700,000 ct/s is located around and
" im itely southeast of the | ng te number 9 on Figu 4-1). Waste
management units 216-B-4 Reverse Well, 216-B-6 Reverse Well, 216-B-13 French Drain,
and Unplanned Releases UN-200-E-44, UN-200E-90, and UN-200-E-103 are clustered in this
vicinity. The third highest area with counts between 70,000 and 220,000 ct/s is located at
the 225-B Building and west of the 221-B Building (site number 8 in Figure 4-1). Waste
management units 216-B-55 Crib, 216-B-64 Retention Basin, and Unplanned Release UN-
200-E-64 are located in this area.

These latter two sites are actually a combination of contained, controlled radiation and
surface and sub-surface contamination which can not be differentiated. These sites contain:
(1) the Waste Encapsulation and Storage Facility (WESF) pool and (2) the high efficiency
particulate air (HEPA) filters in the B Plant hot cells. These two sites contain tremendous
radiological inventories which undoubtedly influenced the survey and accentuated the
reported count values. This fact should be kept in mind when considering Figure 4-1.
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It is nearly impossible to convert these gross gamma counts to a meaningful exposure
rate because of the complex distribution of radionuclides on the site. Spectra logs were
gener 1 for five sites within the B Plant Aggregate Area and these had only one identifiable
photopeak. Cesium-137 was the only radionuclide that could be identified from the spectra
information that was collected over each of the five sites during the 1988 survey. As such,
the aerial radiation survey data should only be used as a qualitati  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 radionu des, and
are, thus, not entirely indicative of surface contamination.

Elevated radiation zones identified by the aerial survey generally correspond to areas
where surface contamination has been noted by surface radiation surveys. Figure -2 shows
areas of known surface contamination, underground contamination, and migration lentified
from surface surveys. The primary areas of surface contamination noted in the B Plant
Aggregate Area include:

o the 241-BY Tank Farm

o the 241-BX Tank Farm

o the 241-B Tank Farm

o the UPR-200-E-95 Unplanned Release associated with the railroad flatcar * 1ge
of contaminated material near the 218-E-2A and 218-E-5 Burial Grounds

e the 207-B Retention Basin

o the 216-B-59B Retention Basin
L 2. 35Reve V |

o the 241-B-154 Diversion Box

o the miscellaneous area along the railroad spur entering the east end of the 221-B
Building

. the 216-B-64 Retention Basin
. the 216-B-55 Crib

° the 218-E-10 Burial Ground

WHC.29A/6-22-92/02831A
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° the 241-ER-151 Diversion Box
° the 216-B-3 Pond.

Most of these areas fall within the high zones noted in the radiation survey. Areas of
active surface contaminant migration include:

° areas north and east of the 241-B Tank Farm

west and southwest of the 216-B-64 Retention Basin

a small patch north of the 241-B-154 Diversion Box

west of the 241-ER-151 Diversion Box

the east end of the cross-country transfer line (at the connection to the
241-ER-151 Diversion Box)

a 10.4 km? (4 mi®) area east, south, and west of the 200-BP-2 Operable Unit (BC
Controlled Area).

Table 4-7 summarizes the radiological survey results for each waste management unit
and unplanned release. The areas of surface contamination and contaminant migration will
be discussed in more detail in the section dealing with the individual waste management units
and unplanned releases (Section 4.1.2). Surface radiological surveys are done quarterly,
semiannually, or annually at the waste management units. The surface contamination posting
may cha; : often because of resurve - " because of cl  ups affected under the
Radiation Reduction Program.

4.1.1.2.2 External Radiation Dose Rate Measurements. Dose rates from
penetrating radiation were measured annually at 24 grid locations directly within or adjacent
to the B Plant Aggregate Area between 1985 and 1989. The sample locations are shown on
Plates 3, 6, and 7 and the results are listed in Table 4-5 and Table 4-6. The measurements
were taken with thermoluminescent dosimeters (TLDs) and are reported in mrem/yr. The
TLDs measure dose rates resulting from all types of external penetrating radiation sources
including cosmic radiation, naturally occurring radioactivity, fallout from nuclear weapons
testing, and contributions from other Hanford Site activities. The B Plant Aggregate Area
external radiation dose rate measurements have been remarkably consistent ranging from 68
to 140 mrem/yr and averaging 105 mrem/yr over all sites for 1989. There appears to be an
increasing trend in dose rates from 1985 to 1988, however, this can be attributed to '
variability in naturally occurring dose rates and statistical uncertainty in conducting dose rate
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~~~asurements (P!™ 1989). Above average sites include the 241 =< Tank Farm at )
mrem/yr and an area near the 221-B Building at 113 mrem/yr. Generally, the tank farm
areas, the 216-B-55 Crib, and the 216-B-3-3 and 216-B-63 Ditches run above average.

In 1990, new sampling locations were established giving B Plant Aggregate Area a
reduction to 16 dosimeter sites. The new sites were generally located closer to areas of
known contamination with the results being similar to previous data. The results are
summarized in Table 4-6.

4.1.1.2.3 Surface Soil Sampling. Between 1978 and 1989 surface soil samples were
collected annually from a regular grid that covers the 200 East ea with 36 sampling points.
Nine of these sampling sites are located in or adjacent to the B Plant Aggregate Area. The
sample point locations have never been exactly surveyed, but are located close to the
intersections of Hanford Site coordinate lines at 610 m (1,000 ft) spacings. An effort is
currently underway to assign precise coordinates to the sample point locations using a new
surveying method. In addition, between 1984 and 1989, soils have been sampled along
fences enclosing the tank farms in the 200 East Area. There are two soil sample = ations
associated with the 241-B Tank Farm and one soil sample associated with the 241-BX Tank
Farm. 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 soil sampling programs since 1985 are summa * 'd = Tables 4-8 and
4-9. Tables that present all of the data collected since 1985 are contained i  .ppendix A.2.
Counting errors are included with each analytical result and those at are greater the
accompanying counting errors are denoted with shading.

The most commonly detected radionuclides were gy, 137¢Cs, 214pp, U total, 238puy,
239Pu, and 1°2Eu. However, only 137Cs, 90Sr, 214pp_ U total, and 2°Pu were found
consistently at concentrations above counting errors (Schmidt et al. 1990)

The highest radionuclide concentrations were §enerally noted in the vicinity of the
241-B, 241-BX, and 241-BY Tank Farms. Using 137Cs as an ir “*-ator of ge1 1l
radionuclide concentration, the highest levels most recently recorded were at grid points 2E3
and 2E9, north and south of the tank farm area. However, the trend at these locations has
generally been downward since 1978. The highest 903r concentration was found south of the
tank farm and the highest 239py; concentration was found west of the burial grounds.

In 1990, new soil sampling locations were established that are located clo to areas of
known surface contamination. The locations of these new sites are shown on Plate 3. There
are new sample locations within or adjacent to the B Plant Aggregate Area. Currently, no
analytical data are available for these new sample locations.
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4.1.1.3 Surface Water. Surface water exists in the B Plant Aggregate Area in waste
management units 216-N-8 Pond (West Lake), 216-B-63 Ditch, 216-B-3-3 Ditch, and the
216-B-3 Pond and its lobes. The Gable Mountain Pond, 216-A-25, which had been part of
the surface water sampling system, has been decommissioned. Water samples of 1 L (0.26
gal) are collected on a weekly basis from active ponds and ditches and analyzed for pH,
nitrate, total alpha, total beta, gamma-emitting radionuclides, >’Cs, and °%Sr. In addition to
surface water sampling, all water is also sampled at its point of discharge.

Analysis results are presented in Table 4-12, in the form of minimum and maximum
measured levels. Surface water sources include 221-B Building and 202-A Building cooling
water discharge, the 200 East Powerhouse process water discharge, the chemical sewers
from both the 221-B and 202-A Buildings, process waste from the 242-A Evaporator, and
groundwater seepage. Maximum levels are well below allowable limits in all cases with the
minimum levels usually below the detectable limit. The only result of note is the somewhat
high pH for 216-N-8 Pond (West Lake). No waste is actually discharged to this unit but the
water level is maintained by groundwater seepage. The pH level is attributed to the high
level of phosphates in the soil.

4.1.1.4 Biota. Westinghouse Hanford and PNL have conducted various biota sampling

activities inside and outside the Hanford Site beginning in 1971 and continuing through 1988.

No upward trends in radionuclide concentrations were detected for any of the wildlife species

?;(7amined. A significant downward trend was noted in many sample analytes, particularly
Cs.

Three factors are believed to have contributed to the decline in concentration of these
radionuclides: the cessation of atmospheric testing, the 1971 shutdown of the last Hanford
ctor thatd 1 - o igh ing  ertotheriver,a the I '
environmental radionuclide contamination associated with some Hanford facilities and
operations.

Biota samples have been collected since 1978 from eighteen sites within or adjacent to
the B Plant Aggregate Area. Vegetation samples were collected from the same locations as
the grid soil samples described in Section 4.1.1.2 (Plate 3). Average analytical results from
1985 through 1989 are compiled in Table 4-10. The complete data set from this sampling is
presented in Appendix A.2.

Vegetation samples have generally had radionuclide concentrations that are slightly
elevated above regional background (Schmidt et al. 1990). The most commonly detected

radionuclides include “°K, %*Te, 1%3Ru, and 137Cs. There have been no statistically
significant trends in vegetation radionuclide concentration since 1979 (Schmidt et al. 1990).
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4.1.1.5 Vadose Zone. The extent of contamination in the vadose zone has been 10st
extensively died by geophysical borehole logging. Geophysical »rehole logging has been
conducted in the B Plant Aggregate Area since the late 1950°s.  oss 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 data have been
published. Table 4-4 lists all of the logs that were reviewed as a part of this study. The log
interpretation consisted of identifying zones with anomalously high gamma-ray cc its that
could be indicative of radionuclide contamination. The depth, thickness, and intensity of
these zones were then compared with previous logs from these same holes. Any significant
changes may be indicative of contaminant migration in the vadose zone. Interpretations were
complicated by the fact that I~~~*ng equipment and procedures have not been consistent.
Attempts made to normalize data collected at di___rent times met with limited success, and
quantitative interpretations were not possible. The log interpretations are discussed in detail
in Appendix A.1. The results of the log interpretations are also summarized with the
appropriate waste management units in Section 4.1.2.

Waste management units that have received large volumes of liquid are more likely to
cause subsurface contaminant migration. The potential for liquid wastes to migrate through
the vadose zone to the groundwater can be conservatively estimated by comparing 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 larger than the total soil column pore volume, then it is likely
that wastewater would reach the groundwater. These calculations are summarized in Table
4-14. They are based upon several conservative assumptions: (1) the discharged water does
not spread out laterally from the point of discharge (i.e., the volume of affected vadose zone
is equal to the depth to groundwater times the plan-view area of the base of the waste
management unit); (2) there is no significant change in liquid volume being introduced to the
soil column due to evapotranspiration or precipitation; and (3) the average pore volume of
the soil column is between 0.1 and 0.3 (the lower and upper pore volume estimates shown in
Table 4-14). cordit to th¢ calculations 48 waste ma nent °~ have ~ 2] ential
for migration of liquid discharges to the unconfined aquift 1is count is based on the
lower pore volume estimate (i.e., 0.1).

4.1.2 Site Specific Data

This section presents the site-specific data that are available for each waste management
unit and unplanned release. The units are discussed in the same groups as were | :sented in
Section 2.0. These groupings are useful because like units tend to have similar types of
available data. :

WHC.29A/6-22-92/02831A
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4.1.2.1 Plants, Buildings, and Storage Areas. No site-specific data were compiled for any
of the B Plant Aggregate Area plants and buildings. However, there are four hazardous
waste storage areas (HWSA) that are active waste management units. The four are very
similar and will be discussed together.

All HWSA’s provide temporary storage for hazardous chemicals, typically near the site
where they are generated, until arrangements can be made for their removal to a TSD
facility. Temporary storage time is strictly limited by RCRA provisions. All B Plant
Aggregate Area HWSA'’s are inspected weekly by plant personnel and the inspections are
documented.

Three HWSA'’s, 2703-E, 2704-E, and 2715-EA, are located in the 200-SS-1 Operable
Unit. The first two are simple asphalt pads and the last is a metal shed. The fourth is 226-
B, which is a concrete pad located in the 200-BP-6 Operable Unit. Common features include
light chain barricades and hazardous material warning signs. Typical materials found in the
storage areas are waste acids, alkaline liquids and sodium hydroxide solutions, sodium
dichromate containing process solutions, antifreeze, grease, diesel fuel, waste paint and
thinning solvents, halogenated hydrocarbons, and flammable solvents.

4.1.2.2 Tanks and Vaults. The data available for the single-shell waste storage tanks
generally include inventory information, limited waste sampling, surface radiological
surveys, vadose zone borehole geophysics, and internal tank monitoring of chemical and
physical parameters. In the past there has been much less emphasis in characterizing the
catch tanks, settling tanks, and vaults and little information is available regarding these units.
The following section is subdivided between single-shell tanks and other tanks to reflect this
difference.

4.1.2.2.1 Single-Shell Tanks. All of the single-shell tanks in the B Plant Aggregate
Area are located within the boundaries of the three contiguous tank farms: 241-B Tank
Farm, 241-BX Tank Farm, and 241-BY Tank Farm. All the tank farms are characterized as
areas of surface contamination and there are areas of active surface migration both north and
east of the tank farm’s boundaries (Schmidt and Huckfeldt 1991).

The TLDs stationed around the three tank farms have averaged 100 to 140 mrem/yr
between 1985 and 1989 (Table 4-5). A single monitoring station located south of the 241-
BX Tank Farm in 1990.averaged 138 mrem/yr (Table 4-6). These results are slightly higher
than other monitoring stations located in the B Plant Aggregate Area. The high annual dose
rate is probably indicative of a combination of surface contamination in the tank farm areas
and some emissions from the tanks themselves. Future sampling and analysis plans, which
will be developed as a part of the investigation of these areas, will attempt to define and
quantify the dose rate contributors. The upper surfaces of tanks 241-B-101 through 241-B-
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drainable waste. It is the radionuclides that are partitioned to this liquid phase, which are of
primary concern should a tank begin to leak. From a comparison of solid and liquid ghase
data presented in an earlier TRAC report, it appears that 2*'Am, 4C, 133Cs, 137Cs, *Nb,
9Tc, Se, and °Sr are most strongly partitioned to the liquid phase in the tanks and would
be the most likely radionuclides, present at high concentrations, to migrate in the event of a
leak (Jungfleisch 1984).

Tank Waste Sampling. Chemical sampling and analysis has been performed on some
tank contents. The usefulness of these data are limited because: (1) very few radionuclides
or organic chemicals were analyzed, (2) much of the sampling and analysis was done in the
1970’s and material has been moved into and out of the tanks since that time, (3) the
approach was noncomprehensive resulting in data gaps and inconsistencies. Much of the
sampling and analysis was done on an ad hoc basis to answer specific questions.

Selected available chemical data for several tanks are summarized in Table 4-13. The
information in the table was compiled from technical letters in the Process Aids volumes in
the MO-037 Library. The table includes sample descriptions, radionuclide data for each
sample, and bulk density results.

Chemical Explosion Potential. The two most significant explosive materials generated
in Hanford single-shell tanks are ferrocyanide and hydrogen. None of the B Plant Aggregate
Area tank farm tanks is suspected of having a hydrogen problem; however, several have the
potential to generate significant quantities of ferrocyanide (Hanlon 1991). A watch list has
been generated that ranks tanks according to their potential for explosion. The factors in this
ranking include surface level fluctuation, temperature, total curies of waste, organic content,
volume of solids, waste type, pressurization, crust formation, and past flammable gas
detections. A  al of four tanks _ntl 241-BX Tank F. $1-BX-102, 241-BX-106,
241-BX-110, and 241-BX-111) and ten tanks from the 241 .. .unk .urm (241-.Y-101,
241-BY-103, 241-BY-104, 241-BY-105, 241-BY-106, 241-BY-107, 241-BY-108, 241-BY-
110, 241-BY-111, and 241-BY-112) are on the ferrocyanide gas watch list. There are a total
of 24 tanks on this watch list. Four of the B Plant Aggregate Area tanks have the highest
estimated quantities of ferrocyanide while five tanks are among the lowe ranked for
ferrocyanide.

Tank 241-B-103 is on the watch list for tanks containing concentrations of organic salts
greater than 10 wt% total organic compounds (TOCs). These tanks have organic chemicals
which are potentially flammable and mixtures of organic materials mixed with nitrate and
nitrate salts can deflagrate. This tank is one of eight on the TOC watch list.

YVadose Zone Borehole Geophysical ogging. Most of the single-shell tanks are
surrounded by an  ay of vadose ~Ine boreholes. Gamma logging is performed on these

WHC.29A/6-22-92/02831A

4-12






VOO~V h W -

DOE/RL-92-05
Draft A

241-B-302B Catch Tank. This is an inactive waste management unit. The volume of
the contents of the tank are unknown and it is not monitored. The tank was isolated in 1985.
Unplanned release UPR-200-E-77 associated with a leaky jumper at diversion box 241-B-154
is related to this catch tank. Approximately 1 Ci of metal waste from the 221-B Building
was leaked to the ground (WHC 1991a).

241-BX-302A Catch Tank. This inactive waste management unit is associated with
the 241-BX Tank Farm. The volume of its contents are unknown and it is not monitored.
The unit was isolated in 1985 and is weather covered.

241 X-302B Catch Tank. This is an inactive waste management unit. The volume
of the contents of the tank are unknown and it is not monitored. The tank was isolated in
1985.

241 X-302C ‘atch Tank. This is an inactive waste management unit. The volume
of the contents of the tank are unknown and it is not monitored. The tank was isolated in
1985. Unplanned release UPR-200-E-78 which involved 10 Ci of mixed fission product salt
waste leaked from diversion box 241-BX-155 and is related to this catch tank (WHC 1991a).

241-B-361 Settling Tank. This settling tank is presently inactive. It received low salt,
alkaline radioactive wastes from cell washings of 5-6W cell in 221-B Building and 224-B
Building. It is estimated to contain 120,000 L (32,000 gal) of sludge including 2.46 kg (5.42
1b) of plutonium with 1,060 Ci of beta/gama activity (WHC 1991a). The solids are primarily
bismuth phosphate. The unit was interim stabilized in 1985. It is noted that this tank is a
relatively high radiological hazard in comparison with other 200 Area facilities.

I-ER-311 11 . Th | it ¢, is
associated with the ER 151 Diversion Box. It contains 6,680 L (1,765 gal) of material
and was last pumped on June 29, 1991. Unplanned release UPR-200-84 is associated with
this unit. In March 1953 a release to ground of about 7,570 L (2,000 gal) of concentrated
acid with approximately 10 Ci of fission products occurred. Surface contamination of 90,000
ct/min was measured in October 1975 (WHC 1991a). Another source states that no ground
contamination was detected (Stenner et al. 1988).

244-BXR Vault. This is an inactive waste management unit. The volume of its
contents are unknown and it is not monitored. The vault is isolated and weather covered.

270-E Condensate and Neutralization Tank. This is an inactive unit located on the
west side of the 216-B-64 Retention Basin. It is estimated to contain 14,000 L (3,800 gal) of

sludge with activity of 100 ct/min direct and smearable and less than 0.5 mR/h penetrating
(WHC 1991a). It is considered a relatively high radiological hazard relative to other 200
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4.1.2.3.3 216-B-9TF Crib and Tile Field. This unit is posted with surface
contamination (around the cave-in potential area) and underground radioactive material
placards. The April 1990 survey found several areas with up to 60,000 dis/min, similar to
levels found in 1989. No surface contamination was detected in March 1992 (WHC 1991a).
Radionuclides contained in the waste stream at the time of discharge included 0.1 Ci of 60Co,
10 Ci of 137Cs, 15 Ci of 2%Sr, 100 Ci of 1%Ru, 170 g of plutonium, and 45 kg of uranium
(Maxfield 1979).

Inventory data for the crib are summarized in Tables 2-3 and 2-4. Vadose Wells 299-
E28-53, -54, -55, -61 and 299-E28-1, -5, -6, -56, -57, -58, and -60 are used to monitor
radionuclide concentration in the soil beneath the crib and the tile field respectively.
Scintillation probe profiles suggest the contaminants are suspended near the surface in the
sediment column and have not contaminated groundwater (Fecht et al. 1977). In April 1949,
a well that was drilled at an 85 degree angle to bottom out directly under the crib was found
filled with sediment to within 7.3 m (24 ft) of the surface; a sediment sample from this well
had 1,830 uCi of fission products and alpha contamination of 14,800,000 dis/min/kg of
sediment (Brown and Ruppert 1950). The well casing was found to be corroded from the
acid introduced to the crib, indicating that liquids were introduced at approximately 46 m
(150 ft) below ground surface.

4.1.2.3.4 216-B-10A Crib. The 216-B-10A Crib is posted as an area of underground
radioactive materials. Radionuclides contained in the waste stream at the time of discharge
included 0.1 Ci of %9Co, 1 Ci of 137Cs, 5 Ci of *°Sr, 10 Ci of 1%Ru, 9.8 g of plutonium,
and 9.1 kg of uranium (Maxfield 1979). No contamination was detected in the March 1992
survey, and there has been no change since the March 1988 survey (WHC 1991a).

Inventory data for the crib are summarized in Tables 2-3 and 2-4. Vadose Well 299-
E28-17 monitors the soil column beneath the 216-B-10A and 216-B-10B Cribs. The well is
located 18.3 m (60 ft) southeast of the 216-B-10A Crib and radiation levels are at or below
background levels (Fecht et al. 1977).

4.1.2.3.5 216-B-10B Crib. The 216-B-10B Crib is posted as an area of underground
radioactive materials. No contamination was detected in the March 1992 survey (WHC
1991a).

Inventory data for the crib are summarized in Tables 2-3 and 2-4. Vadose Well 299-
E28-17 monitors the soil column beneath the 216-B-10A and 241-B-10B Cribs. The well is

located 18.3 m (60 ft) southeast of the 216-B-10A Crib and radiation levels are at or below
background levels (Fecht et al. 1977).
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4.1.2.3.9 216-B-16 Crib. The 216-B-16 Crib is located in the BC Controlled Area,
south of the 200 East Area. It is identified as an underground radioactive materials zone by
concrete marker posts.

Radionuclides contained in the 216-B-16 Crib waste stream at the time of discharge
included 5 Ci of %°Co, 650 Ci of *’Cs, 700 Ci of *°Sr, 13,000 Ci of '%Ru, 10 g of Pu, and
320 kg of uranium (Maxfield 1979). However, no contamination was detected in the
November 1991 radiological survey. Inventory data for the crib are summarized in Tables
2-3 and 2-4.

Vadose Wells 299-E13-1, -2, -3, -4, -5, -20, and -21 are used to monitor the soil
column beneath the crib site. Scintillation probe profiles indicate that the radioactive
contaminant plume may extend to the groundwater below the 216-B-14 and 216-B-16 Cribs
(Fecht et al. 1977).

4.1.2.3.10 216-B-17 Crib. The 216-B-17 Crib is located in the BC Controlled Area,
south of the 200 East Area. It is identified as an underground radioactive materials zone by
concrete marker posts.

Radionuclides contained in the 216-B-17 Crib waste stream at the time of discharge
included 1 Ci of %°Co, 220 Ci of 137Cs, 160 Ci of ®Sr, 250 Ci of 1%Ru, 10 g of plutonium,
and 350 kg of uranium (Maxfield 1979). However, no contamination was detected in the
November 1991 radiological survey. Inventory data for the crib are summarized in Tables
2-3 and 2-4.

. 4.1.2.3.11 216-B-18 Crib. The 216-B-18 Crib is located in the BC Controlled Area,
south of the 200 — st~ . Itisidentific “as 1unde und radioactive ma ials me by
concrete marker posts.

Radionuclides contained in the 216-B-18 Crib waste stream at the time of discharge
included 5 Ci of ¢°Co, 250 Ci of 137Cs, 190 Ci of *°Sr, 19,000 Ci of 1%Ru, 10 g of
plutonium, and 240 kg of uranium (Maxfield 1979). However, no contamination was
detected in the November 1991 radiological survey. Inventory data for the crib are
summarized in Tables 2-3 and 2-4.

The soil overlying the 216-B-18 Crib was discovered to have collapsed approximately
0.3 m (1 ft), during a field inspection in February 1974. There was no exposure of the crib
to the air. The collapse was filled-in with gravel (Maxfield 1979).
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The 216-B-43 Crib is enclosed within a surface radiation zone and a radioactive
underground materials zone. The April 1990 survey found spots of beta contamination from
6,000 to 20,000 dis/min. Vadose Borehole 299-E33-1 monitors the soil column beneath the
crib. The waste volume discharged to the 216-B-43 Crib did not exceed its calculated
specific retention capacity (see Section 2.3.3 and Table 4-14).

In 1991 the area around the 216-B-43 to -50 and 216-B-57 Cribs was interim stabilized.
This was done to eliminate surface contamination and migration deficiencies and to maintain
environmental compliance until the final remediation strategy is implemented. Stabilization
activities included removing debris, resurveying, conspicuously marking all above-grade
structures, covering contaminated areas with cobble, rock, and clean soil, and reposting the
area as underground radioactive material.

4.1.2.3.14 216-B-44 Crib. The 216-B-44 Crib is enclosed within a surface radiation
zone and a radioactive underground materials zone. The March 1990 survey found spots of
beta contamination from 6,000 to 20,000 dis/min. Vadose Borehole 299-E33-2 monitors the
soil column beneath the site. The waste volume discharged to this unit exceeded its
calculated specific retention capacity (see Section 2.3.3 and Table 4-14).

4.1.2.3 § 216-B-45 Crib. The 216-B-45 Crib is enclosed within a surface radiation
zone and a radioactive underground materials zone. The March 1990 survey found spots of
beta contamination from 6,000 to 20,000 dis/min. Similar results were found during the
March 1988 survey. Vadose Borehole 299-E33-3 monitors the soil column beneath the crib.
The waste volume discharged to this unit exceeded its calculated specific retention capacity
(see Section 2.3.3 and Table 4-14).

4.1.2.3.16 216-B-46 ~ 1ib. The 216-B-46 Crib is enclosed within a surface radiation
zone and a radioactive underground materials zone. The March 1990 survey found spots of
beta con*~ 1 ~~“ion from 6,000 to 20,000 dis/min. Vadose Borehole 299 _ 13-4 monitors the
soil column beneath the site. The waste volume discharged to the 216-B-46 Crib exceeded
its calculated specific retention capacity (see Section 2.3.3 and Table 4-14).

4.1.2.3.17 216-B-47 Crib. The 216-B-47 Crib is enclosed within a surface radiation
zone and a radioactive underground materials zone. The March 1990 survey found spots of
beta contamination from 6,000 to 20,000 dis/min. Vadose Borehole 299-E33-5 monitors the
soil column beneath the crib. The waste volume discharged to this unit exceed its calculated
specific retention capacity (see Section 2.3.3 and Table 4-14).

4.1.2.3.18 2 B } Crib. The 216-B-48 Crib is enclosed within a surface radiation
zone and a radioactive underground materials zone. The March 1990 survey found spots of
beta contamination from 6,000 to 20,000 dis/min. Vadose Borehole 299-E33-6 monitors the
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Vadose Borehole 299-E28-14 monitors the soil column beneath the site. Scintillation
probe profiles indicate only background activity levels (Fecht et al. 1977).

The WIDS indicates that the site had to be filled with gravel after cross-contamination
occurred from surrounding sites. No contamination was detected in the March 1992
radiological survey.

4.1.2.3.23 216-B-57 Crib. The 216-B-57 Crib is enclosed within a surface
contamination zone. The bottom of the excavation is 3 m (10 ft) below grade, and the
dispersal pipe is approximately 2 m (7 ft) below grade. Radiological surveillance of the crib
is done annually. At the April 1990 survey extensive contamination was found up to
350,000 dis/min on the site and around the outside perimeter. At the March 1992 survey, no
contamination was detected. Current inventory data are summarized in Tables 2-3 and 2-4.

Vadose Borehole 299-E33-24 monitors the soil column beneath the trench site.
Scintillation probe profiles indicate the radioactive contaminant plume is suspended in the
sediment column from 7.6 to 19.8 m (25 to 65 ft) below the ground surface (Maxfield 1979).
The waste volume discharged to the 216-B-57 Crib greatly exceeded its calculated specific
retention capacity (see Section 2.3.3 and Table 4-14).

In 1991 contaminated soil from the open area between the 216-B-43 through -50 Cribs,
12th Street, and Baltimore Avenue was excavated and placed on top of the 216-B-43 through
-50 Cribs and the 216-B-57 Crib. The areas were then capped with clean soil and re-posted
with underground radioactive material warning signs (prior to remedial activities, crib and
trench areas were posted with surface contamination signs). Recent drilling activities at the
cribs required that the sites be re-posted with surface contamination warning signs.

4.1.2.3.24 216-B-60 Crib. ... 216-B-60 Crib has been covered by the northeast
corner of the 225-B Encapsulation Facility (Maxfield 1979). Consequently, it cannot be
surveyed, and there are no postings for it. The inventory data are summarized in Tables 2-3
and 2-4.

4.1.2.3.25 216-B-61 Crib. The 216-B-61 Crib is enclosed in a light weight chain
barricade. The 216-B-61 Crib was designed to receive waste storage tank condensate from
the ITS system No. 1 unit in the 241-BY Tank Farm. Although this crib was built, it was
never used (WHC 1991s).

Monitoring Boreholes 299-E33-25 and -26 monitor the soil column beneath the crib.
Although no waste was reportedly disposed to the crib, monitoring well data indicate low-
level contaminants are present. The source of these contaminants is unknown (WHC 1991a).
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for this site was not available. It is assumed that the same radionuclides and chemicals
disposed of at the BC site were also disposed of at this waste site (Fecht et al. 1977).

4.1.2.4 Reverse Wells. Reverse wells are injection wells with a perforated or open lower
end. They were used for the disposal of low-level process waste. There are five reverse
wells in the B Plant Aggregate Area.

4.1.2.4.1 216-B-4 Reverse Well. The 216-B-4 Reverse Well, operational from April
1945 to December 1949, received approximately 10,000 L (2,6 ' gal) of low salt, neutral to
basic, transuranic fission waste. The WIDS hazardous chemical inventory lists only 1,000
kg (2,200 Ib) of nitric acid contained in the waste stream. Radionuclide inventory for the
reverse well was not available; however, Maxfield (1979) estimates less than 1 Ci total beta
activity.

The 216-B-4 Reverse Well is classified as a zone of underground radioactive material
and is marked by a concrete post, however, it is not contained within a barrier. Radiological
surveillance is done annually. At the March 1992 survey no contamination was detected.
There has been no change since the October 1988 survey.

4.1.2.4.2 216-B-5 Reverse Well. The 216-B-5 Reverse Well, operational from April
1945 to October 1947, is part of a system that includes the 241-B-361 Settling Tank. The
system received approximately 30,600,000 L (808,000 gal) of low salt, neutral to basic waste
that overflowed into the reverse well from the settling tank. The waste contained
approximately 4,300 g of plutonium and 3,800 Ci of beta/gamma activity (Maxfield 1979).
Other constituents of the waste stream at the time of discharge included 76 Ci of 9Sr, 81 Ci
of 137Cs, and 160 Ci of 1%Ru. Analyses performed to determine the amount of uranium
p: nt " the ste ind that than 8% of the alpha activity could be : ibuted to
uranium (Brc ind Ruppert 1950).

Water level measurements made in 1947 and 1948 indicated that the reverse well
penetrated the groundwater by as much as 3 m (10 ft) (Smith 1980). The site was
immediately deactivated and eleven monitoring wells were drilled to determine the extent of
groundwater contamination. This showed a zone of groundwater contamination of less than
20 x 10”7 uCi/L extending approximately 600 m (2,000 ft) from the reverse well (Smith
1980).

According to a study done by Smith in 1980, sediment samples from monitoring wells
were analyzed for 23S’Pu, 240Pu, 137¢s, and %9Sr. This showed that radionuclides exceeding
10 nCi/g were limited to within 6 m (20 ft) of the reverse well, and levels of 23?Pu, and
240py exceeding 100 nCi/g were limited to within 1 m (3 ft). Cesium-137 distribution
showed that it moved laterally away from the reverse well in a silt layer in the unsatu~—"ed
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A study done by Fecht et al. in 1977 reports that radioactive contaminants were
detected 22.9 m (7 ft) below the ground surface in vadose monitoring Borehole 299-E33-20,
and 27.4 m (89.9 ft) below the surface in Borehole 299-E33-19 (Fecht et al. 1977).

The 216-B-11A and 216-B-11B Reverse Well area is classified as a zone of surface
contamination. It has been covered by gravel and clean soil and is surrounded by a light
chain barrier. Radiological surveillance is done annually. At the April 1990 survey general
contamination of 3,000 to 5,000 dis/min was found. An area along the east side measured
up to 2 mR/h. The March 1992 survey detected spotty areas of up to 6,000 dis/min beta
activity.

4.1.2.5 Ponds, Ditches, and Trenches. The 216-B-3 Pond system consists of a main pond
and three interconnected lobes, as well as several ditches leading to the ponds. The three
expansion ponds are the 216-B-3A, 216-B-3B, and 216-B-3C Ponds. The ditches associated
with the pond system include the 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches, as well as
the 216-A-29 Ditch. The 216-A-29 Ditch, which was backfilled in 1991, will not be
discussed in this report as it is a part of the PUREX Plant Aggregate Area. Several
additional ponds, ditches and trenches are also discussed in this section.

4.1.2.5.1 216-B-3 Pond. The 216-B-3 Pond is the main pond portion of the active
216-B-3 overflow pond and ditch system. It is currently classified as an area of surface
contamination and is surrounded by a light chain barrier.

There has been only one known unplanned release directly associated with the 216-B-3
Pond. Unplanned release UN-200-E-~14 occurred in 1958 when a dike broke along the east
side of the 216-B-3 Pond, allowing water to flow out of the pond. After the break was
repaired, the area was ivered with ¢/ 1 soil. No isotope identification or cur level
release was mentioned in the WIDS. However, the area was released from radiation zone
status in December 1970.

Four other unplanned releases, UPR-200-E-32, UPR-200-E-34, UPR-200-E-51, an
UPR-200-E-138, are also associated with the 216-B-3 Pond through its integral relationship
with its tributary ditches. However, these four releases are more directly associated with the
individual ditches in which they occurred and are discussed with the recipient ditches.

Currently, 216-B-3 Pond is part of four interconnected ponds that receive cooling water
and other associated streams. Water samples of 1 L (0.26 gal) are collected weekly and the
pH is determined. The weekly samples are composited and analyzed monthly for total alpha,
total beta, gamma-emitting radionuclides, and *°Sr. A 1 L (0.26 gal) sample is collected
quarterly for nitrate analysis. Aquatic vegetation samples are taken yearly to determine the
root uptake of radionuclides from potentially contaminated sediments. Sediment samples are
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4.1.2.5.5 216-B-3C Pond. The 216-B-3C Pond has been active since its construction
in 1985. It was built to handle increased discharge to the 216-B-3 Pond system arising from
the decommissioning of the Gable Mountain Pond. This lobe is the largest of the three and
currently disposes of essentially all of the 216-B-3 Pond system’s flow.

Water samples are analyzed monthly for total alpha, total beta, gamma-emitting
radionuclides, and °°Sr. A 1 L (0.26 gal) sample is collected quarterly for nitrate analysis.
Aquatic vegetation and sediment samples are taken yearly and analyzed for gamma-emitting
radionuclides, 2°Sr, 23°Pu, and uranium.

According to the 1990 survey, the 216-B-3C Pond had a total alpha concentration of 53
pCi/L in the groundwater, which is higher than the Derived Concentration Guide limit of 30
pCi/L. The sediment samples showed 33 pCi/g of plutonium, 110 pCi/g of 13Cs, and 63
pCi/g of 144CePr (Schmidt et al. 1992).

4.1.2.5.6 216-A-25 Pond. The 216-A-25 Pond, also known as Gable Mountain Pond,
was active from 1957 to 1987. Over that time, it is estimated that the pond received
approximately 307,000,000,000 L (8,110,000,000 gal) of low-level mixed waste (WHC
1991a).

In 1964, a reported 10,000 Ci of radionuclides were released when a cooling coil
ruptured in the PUREX Plant PR-200-E-34). The following radionuclides have been
detected in the Gable Mountain Pond soil samples: 241 A1, 3H, 106Ry, 137Cs, 147Pm, 0gr,
and plutonium (WHC 1991a).

In 1984, increases in the 2°Sr concentration in Borehole 699-53-47A prompted an
investigation and additional monitorit wel we i al [ The investigation concluded
that the °°Sr plume was localized and moving so slowly as to have no signifi  t impact at
the Hanford Site boundary (Serkowski and Jordan 1989).

Cleanup of the Gable Mountain Pond started in July 1984 and was completed in
ecember 1988. The unit was backfilled with clean pit run soil and cobbles to a minimum
of 0.6 m (2 ft) above the original shoreline. Bentonite clay was also placed on the bottom of

the pond as an attempt to tie-up the radionuclides in the upper sediment layers.

Concentrations of *°Sr have remained relatively stable over the last few years with
values ranging from below detection (5 pCi/L) in some locations to approximately 360 pCi/L
in other areas (Serkowski and Jordan 1989). Although this is higher than the Administrative
Control Value of 74 pCi/L, it is still much lower than the Derived Concentration Guide value
of 1,000 pCi™
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The soil characterization and groundwater data from the pond strongly suggest that the
constituents in the soil and the groundwater beneath the pond are present in concentrations
that do not pose a substantial present or potential threat to human health or the environment.
The pond is encompassed by a light-weight chain barricade with "RCRA Waste Site Do Not
Disturb” and "Dry Rot" wamning signs.

4.1.2.5.9 216 -28 Pond. The 216-E-28 Pond is listed as an inactive waste
management unit in the WIDS data sheets. It was constructed in 1986 and 1987 as an
emergency facility for temporary use in the event of an abrupt shutdown of the 216-B-3
Pond. To date, the contingency pond has not been used, and there are no inventory data
included in the WIDS (WHC 1991a).

4.1.2.5.10 216-B-2-1 Ditch. The 216-B-2-1 Ditch is classified as an area of surface
and subsurface contamination. There is no barrier surrounding the contaminated zone. One
unplanned release, UPR-200-E-32, is associated with this ditch. It resulted in the release of
30 Ci of 144Ce, and 0.05 Ci of ®°Sr. In 1964, the first 305 m (1,000 ft) of the 216-B-2-1
ditch was closed and backfilled with 1.8 m (6 ft) of clean soil. An additional 55 cm (22 in.)
of sand covered with 10 cm (4 in.) of gravel was placed on the site in 1973 (Maxfield 1979).

This ditch is surveyed semiannually. At the April 1991 survey vegetation was found to
contain beta contamination up to 20,000 dis/min. Current inventory data are summarized in
Tables 2-3 and 2-4.

4.1.2.5.11 UPR-200-E-32. This unplanned release occurred November 7, 1963 when
the 216-B-2-1 Ditch and the 207-B Retention Basin were contaminated with the cesium-rare
earth fraction of the fission product stream, primarily 144Ce, after a coil leak developed in
the 221-B Building 6-1 Tank (I «field 1979). The total volume of liquid to be dischi__ d
to the ditch during this incident was estimated to be 4,900,000 L (1,300,000 gal),
4,200,000 L (1,110,000 gal) of which were low activiz level cooling water. Cerium-141
content was determined insignificant. Only 30 Ci of 1*4Ce and 0.05 Ci of %°Sr were
considered persistent.

Approximately 305 m (1,000 ft) of the 216-B-2-1 Ditch was backfilled and replaced
with a new ditch (216-B-2-2). Fresh soil was spread over the backfilled area.

4 5.7 776-B-2-2 Ditch. The 216-B-2-2 Ditch is classified as an area of
subsurface contamination. There is no barrier surrounding the cont inated zone. This

ditch was closed after UPR-200-E-138 and then backfilled to grade with 2.4 m (8 ft) of clean
fill material.
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4.1.2.5.15 216-B-3-1 Ditch. The 216-B-3-1 Ditch, operational from April 1945 to
July 1964, is classified as an area of subsurface contamination. It is surrounded by a light
chain barrier and posted with underground radioactive material warning signs. It was
backfilled to grade with 1.8 m (6 ft) of clean soil in 1964, after approximately 2,500 Ci of
fission products were released to the ditch from UPR-200-E-34. In 1971, it was covered
with a 10 mil thick plastic root barrier, 45 cm of sand, and 10 cm of gravel.

Prior to the 1971 stabilization, Russian thistle was growing profusely over areas of the
covered ditch. Radiation measurements of up to 40 mrads/h were observed on surfaces of
the thistle (Maxfield 1979). During a routine surveillance in 1984, contamination was found
as follows: spotty contamination of soil up to 50,000 ct/min, vegetation up to 100,000
ct/min, coyote feces up to 2,000 ct/min, and animal burrows up to 12,000 ct/min (WHC
1991a).

The 216-B-3-1 Ditch is surveyed semiannually. During the March 1992 survey, no
contamination was detected. This is a decrease from the October 1990 survey.

Radionuclide data for the 216-B-3-1 Ditch is not available in the WIDS; however, it is
stated by Maxfield (1979) that 3 Ci of mixed waste were discharged to the ditch during its
operational lifetime.

4.1.2.5.16 UPR-200-E-34. This unplanned release occurred in June 1964 when a coil
leak in the F-15 Purex Tank resulted in the release of an estimated 10,0( Ci of short and
long-lived fission products to the 216-B-3-1 Ditch, 216-B-3 Pond, and Gable Mountain Pond.
Readings of 2 R/h in the ditch bank 2.5 m (8 ft) from the inlet and 150 mR/h along the pond
road were discovered. Remedial action was taken to kill the algae d p ipitate the fission
products. T! inlet “chesw cov d withsoil (\...C ...la).

After the June 1964 unplanned release, bentonite clay was placed on the bottom of the
213-B-3 Pond in an attempt to reduce the migratic of contamination, and to chemically tie
up the radionuclides in the upper sediment layers of the pond.

4.1.2.5.17 216-B-3-2 Ditch. The 216-B-3-2 Ditch, operational from July 1964 to
September 1970, is classified as an area of subsurface contamination and is surrounded by a
light chain barrier. The ditch was backfilled to grade with between 1.2 and 2.4 m (4 and 8
ft) of clean backfill material in 1970, immediately following the release of an estimated
1,000 Ci of Sr-90 (UPR-200-E-138). This unplanned release led to readings at the head of
the ditch of 450 mR/h, and general activity along the ditch averaging 10,000 ct/min. After
the bottom was covered with 0.3 m (1 ft) of soil, readings were reduced to 20 mR/h at the
head of the ditch, and 200 ct/min of general activity along the ditch (Maxfield 1979).
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Radiological surveillance of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is an increase from
the previous survey. Current inventory data is summarized in Tables 2-3 and 2-4.

4.1.2.5.22 216-B-22 Trench. The 216-B-22 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade with excavated material,
which was stored adjacent to it. In 1969 the unit was covered with 15 cm (6 in.) of gravel.

Radiological surveillance of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min were detected. This is an increase from the previous
survey. Current inventory data are summarized in Tables 2-3 and 2-4.

4.1.2.5.23 216-B-23 Trench. The 216-B-23 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade with excavated material,
which was stored adjacent to it. To avoid the possibility of plant uptake of radionuclides, the
unit was covered with sand and gravel in 1969.

Radiological surveillance of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is an increase from
the previous survey. Current inventory data are summarized in Tables 2-3 and 2-4.

4.1.2.5.24 216-B-24 Trench. The 216-B-24 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade with excavated material,
which was stored adjacent to it. To avoid the possibility of plant uptake « radionuclides, the
unit was covered with sand and gravel in 1969.

liol« . surveillance of the trench is « niai ly. Att 1991
survey spots of up to ~),000 * “min beta activity were detected. This i from
the previous year. Current inventory data are summarized in Tables 2-3 and 2-4.

4.1.2.5.25 216-B-25 Trench. The 216-B-25 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade with excavated material,
which was stored adjacent to it. To avoid the possibility of plant uptake of radionuclides, the
unit was covered with sand and gravel in 1969.

Radiological surveill :e of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is an increase from
the previous survey. Current inventory data are summarized in Tables 2-3 and 2-4.

4.1 26 216-B-26 Trench. The 216-B-26 Trench is classified as an area of
underground radioactive contamination. It was back“"'~d to grade with excavated material,
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Monthly and quarterly surveillance reports indicate the contamination is fixed beneath
the vegetation. There is no significant evidence of resuspension of the radioactive particulate
matter.

4.1.2.5.30 216-B-29 Trench. The 216-B-29 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade with excavated material,
which was stored adjacent to it. To avoid the possibility of plant uptake of radionuclides, the
unit was covered with sand and gravel in 1969.

Radiological surveillance of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is an increase from
the previous survey. Current inventory data are summarized in Tables 2-3 and 2-4.

4.1.2.5.31 216-B-30 Trench. The 216-B-30 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade with excavated material,
which was stored adjacent to it. To avoid the ossibility of plant uptake of radionu: des, the
unit was covered with sand and gravel in 1969.

Radiological surveillance of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is an increase from
the previous survey. Current inventory data are summarized in Tables 2-3 and 2-4.

4.1.2.5.32 216-B-31 Trench. The 216 _-31 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade with excavated material,
which was stored adjacent to it. To avoid the possibility of plant uptake of radionuclides, the
unit was covered with sand and gravel in 1969.

~ “hlog’ " sur 7 ince of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is 1 increase from
the previous survey. Current inventory data are summarized in Tables 2-3 and 2-4.

4.1.2.5.33 216-B-32 Trench. The 216 -32 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade with excavated material,
which was stored adjacent to it. To avoid the possibility of plant uptake of radionuclides, the
unit was covered with sand and gravel in 1969.

Radiological surveillance of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is an increase from
the previous survey. Current inventory data are summarized in Tables 2-3 and 2-4.
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4.1.2.5.38 216-B-37 Trench. The 216-B-37 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade and aj roximately 1 m (2
ft) of topsoil treated with 2,4-d amine was added and seeded with thickspike, crested, and
Siberian wheatgrass.

Radiological surveillance of the trench is done annually. At the April 1992 survey no
contamination was detected and there has been no change in activity since the March 1988
survey. Current inventory data are summarized in Tables 2-3 and 2-4.

4.1.2.5.39 216-B-38 Trench. The 216-B-38 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade and approximately 1 m(2
ft) of topsoil treated with 2,4-d amine was added and seeded with thickspike, crested, and
Siberian wheatgrass.

Radiological surveillance of the trench is done annually. At the April 1992 survey no
contamination was detected and there has been no change in activity since the March 1988
survey. Current inventory data are summarized in Tables 2-3 and 2-4.

4.1.2.5.40 216-B-39 Trench. The 216-B-39 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade and approximately 1 m (2
ft) of topsoil treated with 2,4-d amine was added and seeded with thickspike, crested, and

Siberian wheatgrass.

Radiological surveillance of the trench is done annually. At the April 1992 survey no
contamination was detected and there has been no change in activity since the March 1988
survey. Current inventory data are summarized in Tables 2-3 and 2-4,

4.1.2,5.77 16T 401 TI ~"6-B-40 Trench is classified as an area of
underground radioactive contamination. It w backfilled to grade and approximately 1 m (2
ft) of t¢ oil treated with 2,4-d am : was added and seeded with thickspike, crested, and
Siberian wheatgrass.

Radiological surveillance of the trench is done annually. At the April 1992 survey no
contamination was detected and there has been no change in activity since the 1989 survey.
Current inventory data are summarized in Tables 2-3 and 2-4.

4.1.2.5.42 216-B-41 Trench. The 216-B-41 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade and approximately 1 m (2

ft) of topsoil treated with 2,4-d amine was added and seeded with thickspike, crested, and
Siberian wheatgrass.
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Radiological surveillance of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is an increase from
the previous survey. Current inventory data are summarized in Tables 2-3 and 2-4.

Vadose Borehole 299-E13-61 monitors the soil column beneath the trenches.
Considering a depth to groundwater at about 103 m (338 ft) below ground surface, a low
PNL Hazardous Ranking System Migration Score, and relatively small quantities of waste
discharged to the facilities suggest the waste in the sediment column has not reached
groundwater (Fecht et al. 1977).

4.1.2.5.47 216-B-{ Trench. The 216-B-54 Trench is classified as an area of
underground radioactive contamination. It was backfilled to grade and the area was
stabilized by adding 1 m (2 ft) of topsoil which was seeded with thickspike, crested, and
Siberian wheatgrass.

Radiological surveillance of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is an increase from
the previous survey. Current inventory data are summarized in Tables 2-3 and 2-4.

Vadose Borehole 299-W13-61 monitors the soil column beneath the trenches.
Considering a depth to groundwater at about 103 m (338 ft) below ground surface, a low
PNL Hazardous Ranking System Migration Score, and relatively small quantities of waste
discharged to the facilities suggest the waste in the sediment has not reached groundwater
(Fecht et al. 1977).

4.1.2.5.48 216-B-58 Trench. The 216-B-58 Trench is classified as an area of
underground radioactive cont: ition, It was | «d to .._Je and the area was
stabilized by adding 1 m (2 ft) of topsoil which was seeded with thickspike, crested, and
Siberian wheatgrass.

Radiological surveillance of the trench is done semiannually. At the November 1991
survey spots of up to 80,000 dis/min beta activity were detected. This is an increase from
the previous survey. Current inventory data are summarized in Tables 2-3 and 2-4.

Vadose Borehole 299-E13-61 monitors the soil column beneath the trenches.
Considering a depth to groundwater at about 103 m (338 ft) below ground surface, a low
PNL Hazardous Ranking System Migration Score, and relatively small quantities of waste
discharged to the facilities iggest the waste in the sediment column has not reached
groundwater (Fecht et al. 1977).

WHC.29A/6-22-92/02831A

4-40






OO0 W~

DOE/RL-92-05
Draft A

Leak detection and air monitoring are performed continuously within the tank farm in
which this diversion box is located. It has been isolated and weather covered. Currently,
the site is classified as an area of surface contamination and is surrounded by a chain link
fence. The WIDS radionuclide inventories are not available for this site.

4.1.2.7.2 UPR-200-E-4. This unplanned release occurred in the fall of 1951 when
leakage from the 241-B-151 Diversion Box contaminated the surrounding soil. Mixed fission
products of approximately 10 Ci were released. Most of the contamination was removed and
buried. The remainder was covered with 0.3 m (1 ft) of clean soil (Stenner et al. 1988).

4.1.2.7.3 UPR-200-E-73. This unplanned release occurred in the summer of 1952
when leakage and spills from the 241-B-151 Diversion Box contaminated the surrounding soil
with approximately 10 Ci of mixed fission products. Most of the contamination was
removed. The remainder was covered with 0.3 m (1 ft) of clean soil. The area was
delimited with a chain link fence and posted "Underground Contamination" (Stenner et al.
1988).

4.1.2.7.4 241-B-152 Diversion Box. The 241-B-152 Diversion Box, used for the
transfer of waste solutions from processing and decontamination operations, received liquid
mixed waste from 1945 to June 1984. Two known unplanned releases (UPR-200-E-74 and
UPR-200-E-38) resulting in radionuclide contamination are associated with this site.

Leak detection and air monitoring are performed continuously within the 241-B Tank
Farm, in which this diversion box is located. It has been isolated and weather covered.
Currently, the site is classified as an area of surface contamination and is surrounded by a
chain link fence. The WIDS radionuclide inventories are not available for this site.

4.1.2.7.5 UPR-200-E-  This unplanned release occurred in the spring of 1954,
when an area approximately 15 m? near the 241-B-152 Diversion Box was contaminated with
approximately 1 Ci of fission products while work was being performed (Stenner et al.
1988). Most of the contamination was removed and buried. The remainder was covered
with several inches of clean soil. The area was delimited with rope and posted with radiation
zone signs. A radiological survey in October 1975 measured surface contamination up to
30,000 ct/min.

4.1.2.7.6 UPR-200-E-38. This unplanned release occurred January 4, 1968, when a
waste line leading to the 241-B-152 Diversion Box leaked 221-B cell waste, causing an area
northeast of the box to cave-in. Unknown beta/gamma was found with readings of 2,000 to
6,000 ct/min. The blacktop area was contaminated with readings of 20 to 30 mR/hr (Stenner
et al. 1988). The hole was backfilled, and dose rates were reduced from 5 rem/h to 20
mrem/h. The area outside the 241-B Tank Farm was zoned off.
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from 221-B Building contaminated the ground around the box. The waste contained fission
products measuring approximately 1 Ci. Immediately following the spill, the area was
covered with 0.3 m (1 ft) of clean soil (WHC 1991a).

4.1.2.7 3 241-B-252 Diversion Box. The 241-B-252 Diversion Box, used for the
transfer of waste solutions from processing and decontamination operations, received liquid
mixed waste from 1945 to June 1984.

Leak detection and air monitoring are performed continuously within the tank farm in
which this diversion box is located. It has been isolated and weather covered. Currently,
the site is classified as an area of surface contamination and is surrounded by a chain Jink
fence. The WIDS radionuclide inventories are not available for this unit.

4.1.2.7.14 242-B-151 Diversion Box. The 242-B-151 Diversion Box received liquid
mixed waste from 1945 to June 1984. Currently, the site is classified as an area of surface
contamination and is surrounded by a chain link fence. The WIDS radionuclide inventories
are not available for this unit.

4.1.2.7.15 241-BR-152 Diversion ox. The 241-BR-152 Diversion Box, used for the
transfer of waste solutions from processing and decontamination operations, received liquid
mixed waste from 1948 to June 1984.

Leak detection and air monitoring are performed continuously within the 241-BX Tank
Farm, in which this diversion box is located. It has been isolated and weather covered. The
WIDS radionuclide inventories are not available for this unit.

4.1.2.7. i 7X-1_J Div 1 . The 241-BX-153 _.v___on .ux, used for the
transfer of waste solutions from processing and decontamination operations, received liquid
mixed waste from 1948 to June 1983.

Leak detection and air monitoring are performed continuously within the tank farm in
which this diversion box is located. It has been isolated and weather covered. Currently,
the unit is classified as an area of surface contamination and is surrounded by a chain link
fence. The WIDS radionuclide inventories are not available for this unit.

4.1.2.7.17 241 X-154 Diversion " ix. The 241-BX-154 Diversion Box, used for the
transfer of waste solutions from processing and decontamination operations, received liquid
mixed waste from 1948 to July 1985.

Leak detection and air monitoring are performed continuously within the tank farm in
which this ™ rersion box is located. It has been isolated and weather covered. Currently,
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4.1.2.7.. 241-BXR-153 Diversic Box. The 241-BXR-153 Diversion Box, used for
the transfer of waste solutions from processing and decontamination operations, received
liquid mixed waste from 1948 to June 1984.

Leak detection and air monitoring are performed continuously within the 241-BX Tank
Farm, in which this diversion box is located. It has been isolated and weather covered.
Currently, the unit is classified as an area of surface contamination and is surrounded by a
chain link fence. The WIDS radionuclide inventories are not available for this unit.

4.1.2.7.23 241-BYR-152 Diversion Box. The 241-BYR-152 Diversion Box, used for
the transfer of waste solutions from processing and decontamination operations, received
liquid mixed waste from 1950 to June 1984.

Leak detection and air monitoring are performed continuously within the tank farm in
which this diversion box is located.  has been isolated and weather covered. Currently,
the unit is classified as an area of surface contamination and is surrounded by a chain link
fence. The WIDS radionuclide inventories are not available for this unit.

4.1.2.7.24 241-BYR-153 iversion Box. The 241-BYR-153 Diversion Box, used for
the transfer of waste solutions from processing and decontamination operations, received
liquid mixed waste from 1950 to June 1984.

Leak detection and air monitoring are performed continuously within the 241-BY Tank
Farm, in which this diversion box is located. It has been isolated and weather covered.
Currently, the unit is classified as an area of surface contamination and is surrounded by a
chain link fence. The WIDS radionuclide inventories are not available for this unit.

4.1.2.7.25 241-B\ ..-154 Diversion Box. The 241-BYR-154 Diversion Box, used for
the transfer of waste solutions from processing and decontamination operations, received
liquid mixed waste from 1950 to June 1984.

Leak detection and air monitoring are performed continuously within the 241-BY Tank
Farm, in which this diversion box is located. It has been isolated and weather covered.
Currently, the unit is classified as an area of surface contamination and is surrounded by a
chain link fence. The WIDS radionuclide inventories are not available for this unit.

4.1.2.7.26 241-ER-151 Diversion Box. The 241-ER-151 Diversion Box is currently
used for cross-site process and decontamination waste. In March 1953, at least 6,435 L

(1,700 gal) of contaminated acid were lost to the ground when its associated catch tank
(241-ER-311 Catch Tank) developed a leak (UPR-200-E-84). A radiological survey in
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in or around the area of the cave-in. An exploratory pit revealed a leak in the BCS Crib
line. The soil surrounding the pipe was contaminated with readings of 10,000 to 20,000
ct/min, and the pipe itself was contaminated with readings up to 20 mR/h. No cleanup
action is documented in the WIDS data sheets (WHC 1991a), however, no spread of the
contamination has occurred (DOE 1988b). The site is surrounded by a light chain barrier
and marked as a zone of radioactive material.

4.1.2.7.32 N-200-E-76. On January 4, 1968 a leak in the 221-B Building to
241-B-110 Tank pipeline contaminated soil near the 241-B-153 Diversion Box with 20,439 L
(5,400 gal) of solution from the 9-2 Tank. The waste contained 4,780 Ci of 144Ce, 340 Ci
of 1%Ru, and 850 Ci of *Zr and niobium (Stenner et al. 1988). The unit was covered with
clean gravel and is surrounded by a chain link fence. It is classified as an area of surface
contamination.

4.1.2.7.33 UN-200-E-79. Five leaks in the 242-B Evaporator to 207-B Retention
Basin waste line were discovered in June 1953. They resulted in a minor release of
approximately 10 Ci of fission products (Stenner et al. 1988). Contamination levels up to
2,500 ct/min were measured at the points of emission (WHC 1991a). No determination of
the activity below the ground surface was made. The area was backfilled with approximately
5 cm (2 in.) of clean soil. No barriers or signs mark this site.

4.1.2.7.34 UN-200-E-80. On June 17, 1946 a process sewer line from the 221-B
Building leaked an unknown quantity of metal waste. The ground above the leak caved in,
but was subsequently backfilled with several feet of clean gravel. The contaminated soil was
removed and placed in the 200-E Dry Waste Burial Ground. Chronological records indicate
that the 218-E-2 Burial Ground most likelv received the waste. The leak site is considered
one of v- ivity with . tely of fission prod: . at the time of release and
less than 5 Ci still re___aining (WHC 1991a). The contamination covers an area
approximately 30 x 150 m (100 x 500 ft), south of the 221-B Building. It is surrounded by a
light chain barrier and classified as a zone of surface contamination. "Surface stabilized
area, no vehicles” warning signs are posted.

4.1.2.7.35 UN-200-E-85. On July 20, 1972 high radiation levels were detected in the
R-13 utility pit adjacent to the 221-B Building. The 221-B Building to 241-BX-154
Diversion Box process line was suspected to have leaked high salt and neutral/basic wastes.
Radiation levels of 15 rad/h were found in the northeast corner of the pit near the bottom.
The radionuclide content of 137Cs at the time of discharge was approximately 15 Ci. On
December 31, 1973, it was estimated at 14 Ci (WHC 1991a). A radiological survey in 1975
measured no detectable contamination above 200 ct/min. The R-13 utility 't is covered with
a steel lid. It is surrounded by a light chain barrier and is marked as a zone of surface
contamination.
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the 221-B Building. During the years of operation, the concrete walls of the retention basin
were also contaminated by radioactive constituents in the streams passing through the unit.
In 1953, the residual contamination in the walls was covered with a coat of tar sealant to
prevent the spread of radionuclides.

One unplanned release associated with the 217-B-2-7 Ditch (UPR-200-E-32) resulted in
small amounts of radionuclide contamination in the basin (see Section 2.3.5.10). Batch
sampling and analysis of liquid effluents is performed and composited monthly. Radiological
surveillance is done annually. At the July 1990 survey some specks of 200 to 600 ct/min
were detected on the north side of the basin. The perimeters on the previous survey were
less than detectable. No inventory data for this unit is presented in the WIDS sheets.

1.2.8.3 216-B-64 Retention Basin. The 216-B-64 Retention Basin was built in
1974 to receive steam condensate from the 221-B Building that exceeded release limits. The
unit was used only once for an initial test, however, it is now classified as a zone of surface
contamination (UN-200-E-64).

The 216-B-64 Retention basin is surrounded by a cyclone fence. Radiological
surveillance is done annually. At the April 1990 survey an area of contamination was found
along the west perimeter with readings of 60,000 dis/min. The March 1992 survey showed
an increase to 1,000,000 dis/min beta activity. No inventory data for this unit is presented in
the WIDS sheets.

4.1.2.8.4 UN-200-E-64. Unplanned Release UN-200-E-64 was discovered on October
12, 1984, and is located on the west side of 216-B-64 Retention Basin. It predominantly
consists of 1>’Cs and %°Sr contamination up to 100,000 ct/min. The original source of the
release has tb de  nined, butanw > |1 ron a nearby ine encas  :nt and
activities at the nearby 270 — "¢ 1+ M it " ‘tion Tank have considered. The
contamination has been spread by burrowing ants so that the zone is approximately 2 acres in
size. Pesticides and stabilization methods are being investigated to control the spread
(Schmidt et al. 1991). The area has been chained and posted as a surface contamination
zone. No cleanup action has been undertaken.

The 216-B-64 Retention Basin is surrounded by a cyclone fence. Radiological
surveillance is done annually. At the April 1990 survey an area of contamination was found
along the west perimeter with r  lings of 60,000 dis/min. There were similar findings on
the previous survey. No inventory data for this unit is presented in the WIDS sheets.

4.1.2.8.5 Liqui fluent Retention Facility. The I ™™F, currently undergoing
construction immediately north of the 216-B-3 Pond, will be used for the temporary storage
of effluent prior to its treatment and disposal. Effluents discharged to the LERF basins will
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4.1.2.9.4 218-E-31 ri Ground. This burial ground received waste for only a short
time in 1954. It is located in the extreme southwest corner of operable unit 200-SS-1. Site
material has been exhumed and analyzed and the site released from radiation zone status.

4.1.2.9.5 218-E-4 Burial Ground. This site is also known as 200 East Minor
Construction No. 4 and is thought to consist of two trenches. It received repair and
construction wastes from the modification of the 221-B Building during 1955 and 1956.
Contaminated tumbleweeds have been a problem at this site. Radionuclide inventory values
are reported in Table 4-18. Maxfield (1979) lists 1,000 g of uranium and 10 g of plutonium
are buried in the 218-E-4 Burial Ground.

Unplanned release UPR-200-E-112 occurred near this burial ground on February 12,
1979. Contaminated liquid spilled out of an ion exchange column loaded in a burial box on
a railroad flatcar in the B Plant Aggregate Area railroad tunnel. The contamination was
carried out and along the tracks by one wheel of the railcar contaminating the right-of-way.

4.1.2.9.6 218-E-S Burial Ground. From 1954 to 1956 this burial site received
industrial dry wastes and small boxes. he north end of the site contains railroad boxcars
contaminated with uranyl nitrate hexahydrate. In 1979 the two trenches were covered with
fill. Radionuclide inventory values for this site are reported in Table 4-18. Contaminated
tumbleweeds have been a past problem at this site. Unplanned release UPR-200-E-95,
reported above with 218-E-2A Burial Ground, is associated with this burial ground.
Maxfield (1979) reports that 120,000 g of uranium and 620 g of plutonium are buried in the
218-E-5 Burial Ground.

4.1.2.9.7 218-E-5A I Grom * ~ “'d, mixed TRU waste is buried at this
1 119 19.. __2 site rex ur I___ boxes .. failed equipment and
i 1 wastes and waste from L cell (... ~Jrial Package). ..e . 2 column from the
PUREX K cell is also buried at the site. Potentially contaminated tumbleweeds are present.
Radionuclide inventory values for this site are reported in Table 4-18. Maxfield (1979)
reports that 120,000 g of uranium and 1,400 g of plutonium are buried in the 218-E-5 Burial
Ground.

4.1.2,9.8 218-E-6 Buri: Ground. This burial ground is a shallow 1.2 m (4 ft) deep
trench in which a wooden shack and other wooden items were burned and covered over in
the fall of 1955. The site has been exhumed and released from radiation zone status. It is
located in operable unit 200-BP-6, south and across 7th Street from the railroad tunnel end of
the 221-B Separations Building.

4.1.2.9.9 218-E-7 Burial Ground. The site consists of two wooden vaults and a
co ete culvert pipe encasement and received mixed MFP/TRU wastes from 1947 to 1952,
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Wastes consisted of laboratory and sample wastes from the 222-B Building with an estimated
volume of 170 m? (6,000 ft}). Maxfield (1979) reports that 1,000 g of uranium and 1 g of
plutonium are buried in the 218-E-9 Burial Ground. It is adjacent to the 218-E-6 Burial
Ground in operable unit 200-BP-6 and was also known as the 200 East 222-B Vaults. Heavy
vegetation covers the site. Radionuclide inventory values for this site are reported in Table
4-18. Current inventory data are summarized in Table 2-3 and 2-4.

4.1.2.9.10 218-E-9 Burial Ground. This is a site of significant surface contamination
as noted in Table 4-18. It is also known as the 200 East Regulated Equipment Storage Site
No. 009. It was an above ground storage site covering 62,000 m2. Fission product
equipment that became contaminated in the uranium recovery program at the tank farm is
buried at this location. There is a contaminated tumbleweed problem at the site.

Unplanned release UPR-200 ~ 61 is not associated with any individual burial ground
but is attributed to the accumulated contamination that occurred at the railc unloading ramp
as a result of unloading and burial operations. It was declared on October 31, 1981, as a site
of general beta and gamma contamination. The railroad right-of-way through the burial
grounds was decontaminated.

4.1.2.9.11 200-E8 Borrow Pit Demolition Site. The 200-E8 Borrow Pit, a RCRA
facility, received hazardous waste in 1984. No chemical or radiological data are available
for this unit.

4.1.2.9.12 218-E-10 Burial Ground. This site consists of 10 existing trenches and 9
planned trenches for the disposal of solid, mixed industrial wastes. It has the highest
radionuclide inventory of any B Plant waste management unit as shown in Table 4-18. The
unit started in February, 1960, and is currently active.

The unit is surveyed semi-annually and is posted as underground radioactive m
I ! onu " le A . 1 sur e nta ion hi |
I er, a potential weed/tumbleweed problem has been noted. .... unit is in
compliance with the Environmental Compliance Manual.

4.1.2.9.13 200-East Area Construction Pit. The 200-East Area Construction Pit

received nonhazardous solid waste from 1945 through 1955. There have been no known
chemicals dumped into this unit. No chemical or radiological data are available.

4.1.2.10 Unplanned Releases. Information regarding unplanned releases that were not
associated with other B Plant Aggregate Area waste management units is given in this
section. A full review of all of the unplanned releases is contained in Table 2-6.
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4.1.2.10.1 UN-200-E-2 Unplanned Release. On November 18, 1947 radioactive
particles up to 1/32 in. were found around the stack with mist-like particles found in a larger
area. The exhaust fan inlet and exhaust ducts were discovered as the sources. The
components were altered to stainless steel metal and HEPA filters installed in the mid-1960’s
to eliminate further problems. Current emissions meet federal regulation limits. The
immediate area around the stack has been marked with a light-weight chain.

4.1.2.1¢ © UN-200 ~ 43 Unp"  d Release. Liquid within 102-BY Pump being
transported to burial leaked on an undocumented section of roadway on January 10, 1972,
producing measurements of 1,000 to 100,000 ct/min (Stenner et al. 1988). The area was
decontaminated.

4.1.2.10.3 UN-200-E-55 Unplanned Release. An area of the railway south of the K-
3 filter and the gravel area southeast of the 212-B Building was contaminated from assumed
wind-blown materials establishing a temporary radiation zone on August 27, 1979.
Unknown beta/gamma readings from 5,000 to 30,000 ct/min were detected (Stenner et al.
1988). The area was cleaned and released from further monitoring.

4.1.2.10.4 UN-200-E-61 Unplanned Release. On October 31, 1981, the unloading
ramp to the 200 East Burial Grounds was identified as an unplanned release are with readings
of 100,000 ct/min (WHC 1991a). The cause was not identified as a single event, but
assumed to have been caused by burial operations. The area was decontaminated to
background levels and marked with a chain barricade.

4.1.2.10.5 UN-200-E-63 Unplanned Release. On June 4, 1981, a gravel pit outside
of the BC Control Area was found to contain tumbleweeds contaminated to 100,000 ct/min
and with unknown beta/gamma readings to 6,000 dis/min. ...ec tumbleweeds were
contaminated to uptake from the PC Controlled Area and were wind transported to the gravel
pit. The vegetation was removed, and vegetation growth prevention spray program started in
the BC Controlled Area (WHC 1991a).

4.1.2.10.6 UN-200-E-92 Unplanned __elease. In 1981, a cleanup of soil
contaminated by decomposing Russian Thistle that had accumulated on the east perimeter
fence removed the soil and replaced it with clean material. The Russian Thistle had
absorbed small amounts of strontium and cesium which has accumulated at the wind
deposition area by the fence.

4.1.2.10.7 UN-200-E-95 Unplanned Release. Over a period time, the railroad spur
between 218-E-2A and 218-E-5 Burial Grounds had been contaminated wi  small spills. In

September, 1980, the radiation counts were measured at 200 to 400 ct/min with spots as high
as 4,000 ct/min (WHC 1991a). Clean-up or demarcation was not documented.
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4.2.1 Release Mechanisms

The B Plant Aggregate Area waste management units can be divided into two general
categories based on the nature of the waste released: (1) units where waste was discharged
directly to the environment and (2) units where waste was disposed of inside a containment
structure and bypassed an engineered barrier to reach the environment (¢ ., through the
vadose zone to the aquifer).

In the first group are those waste management units where release of wastes to the soil
column was an integral part of the waste disposal strategy. Included in this group are tile
fields, septic system drain fields, French drains, cribs and ditches without liners, reverse
wells, and some disposal trenches. Also in this group are unplanned releases that involved
waste material released to the soil. For this group of waste management units, if discharges
to the unit contained contaminants of concern, it can be assumed that soils underlying the
waste management unit are contaminated. The first task in developing a conceptual model for
these units is to determine whether contaminants of concern are retained in soil near the
waste management unit, or are likely to migrate to the underlying aquifer and then to
receptor points such as drinking water wells or surface water bodies. Factors affecting
migration of chemicals away from the point of release will be discussed in the following
section.

In the second group are waste management units that were intended to act as a barrier
to environmental releases. Included in this group are burial grounds containing drums or
other containers, cribs and ditches with membrane liners, vaults, tanks, waste transfer
facilities, and unplanned releases that occurred within containment structures. Waste
mana; It units that | .__y ., waste could also be included in this category, since
the potential for wastes to migrate to soils outside of the unit is low due to the negligible
natural recharge rate at the Hanford Site. For these waste inagement units, the first
consideration to be addressed in developing a conceptual model is the integrity of the
containment structure.

The ability of this report to evaluate the efficacy of engineered barriers is limited by
the lack of vadose zone soil sampling data and air sampling data for many waste management
units. Available sampling information for the waste management units and unplanned
releases has been summarized in Section 4.1.

The efficacy and integrity of concrete liners (Retention Basins) and concrete and steel
tanks (vaults) are well known and documented (see Anderson 1990 and Hanlon 1992) due to

the long-term use of similar units in B Plant. For those units that received only dry wastes,
such as gloves, pumps, contar " iated dirt, and process equipment, the potential for release is
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not be addressed in this document, since this topic will be the focus of the 200 East
Groundwater AAMS.

4.2 © 1 Transport from Soils to Groundwater. Soil is the initial receiving medium for
waste discharges in the B Plant Aggregate Area, whether the release is directly to soil or
through failure of a containment system. Several factors determine whether chemicals that
are introduced into the vadose zone will reach the unconfined aquifer, which lies at a depth
of approximately 60 m (200 ft) below ground surface. These factors are discussed in the
following sections.

4.2.2.1.1 Depth of :ase. Waste management units that released wastes at a
greater depth below the surface are more likely to contaminate groundwater than waste
management units where the release was shallow. The 216-B-5 Reverse Well is a primary
example of a deep release at the B Plant Aggregate Area. This unit discharged wastes to the
vadose zone approximately 91 m (300 ft) below the surface.

4.2.2,1.2 Liquid Volume or Recharge Rate. For waste constituents to migrate to the
underlying water table, some source of recharge must be present. In the B Plant Aggregate
Area, the primary source of moisture for mobilizing contaminants are waste management
units that discharge liquid waste to the soil column. As discussed in Section 3.5.2, estimates
of natural precipitation recharge range from 0 to 10 cm/yr, primarily depending on surface
soil type, vegetation, and topography. Gravelly surface soils with no or minor shallow
rooted vegetation appear to facilitate precipitation recharge. One modelling study (Smoot et
al. 1989) indicated that some radionuclide (}37Cs and 1%Ru) transport could occur with as
little as 5 cm/yr of natural recharge. However, other researchers (Routson and Johnson
1990) have concluded that no net precipitation recharge occurs in the 200 Areas, particularly
at waste man: ‘:ment units that are > with fi rais ils or dle cov .

With respect to artificial recharge, some waste management units (e.g., the 216-B-12
Crib) were identified in which the known volume of liquid waste discharged substantially
exceeded the total estimated soil pore volume present below the footprint of the facility. In
this case, the moisture content of soil below the waste management units likely approached
saturation during the periods of use of these facilities. Because vadose zone hydraulic
conductivities are maximized at water contents n~ -~ saturation, the volume of liquid
wastewater historically discharged to the waste management units probably enhanced fluid
migration in the vadose zone beneath these units.

Contaminants that are not initially transported to the water table by drainage may be
mobilized at a later dz  if a large volume of liquid is added to the unit. In addition, liquids

discharged to one unit could mobilize wastes discharged to an adjacent unit if lateral
migration takes place within the vadose zone. There are no known cases of this occurring in
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particulates may be an important mechanism of transport for poorly soluble
contaminants.

Solubility. The rate of release of some chemicals is controlled by the rate of
dissolution of the chemical from a solid form. The concentration of these
chemicals in the pore water will be extremely low, even if they are poorly
sorbed. An example cited by Serne and Wood (1990) is the solubility of
plutonium oxide, which appears to be the limiting factor controlling the release of
plutonium from waste materials at neutral and basic pH.

Ionic Strength of Waste. For some inorganics, the dominant mechanism leading
to desorption from the soil matrix is ion exchange. Leachate having high ionic
strength (high salt content) can bias the sorption equilibrium toward desorption,
leading to higher concentrations of the contaminant in the soil pore water.

Wastes within the B Plant Aggregate Area that can be considered high ionic
strength include any releases from tanks.

Waste pH. The pH of a leachant has a strong effect on inorganic contaminant
transport. Acidic leachates tend to increase migration both by increasing the
solubility of precipitates and by changing the distribution of charged species in
solution. The exact impact of acidic or basic wastes will depend on whether the
chemical is normally in cationic, anionic, or neutral form, and the form that it
takes at the new pH. Cationic species tend to be more strongly adsorbed to soils
than neutral or anionic species. The extent to which addition of acidic leachate
will cause a contaminant to migrate will also depend on the buffering or
neutralizing capacity of the soil, which is correlated with the calcium carbonate
(CaCOj3) con it of the soil. The Isint F iford format ith :

..ant Aggregate Area ge ally has carbona contentsinth. _ _ fO0.1to
5%. Higher c: »>nate contents (20 to 30%) are observed within the _ _io-
Pleistocene caliche layer.

Once the leaching solution has been neutralized, the dissolved constituents may
re-precipitate or become reabsorbed to the soil. Observations of pH impacts on
waste transport at the Hanford Site include:

o The remobilization of uranium beneath the 216-U-1 and 216-U-2 Cribs in
the U Plant Aggregate Area is believed to have occurred in part because of
this introduction of low pH solutions.
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Contaminants from these sources have been disposed of at the waste management units
that are under investigation. These include the 216-B-3 Pond, ditches, retention basins,
diversion boxes, trenches, cribs, French drains, reverse wells, catch tanks, septic tanks and
drain fields, burial grounds, single-shell tanks, vaults, the WESF storage pool, and the
various unplanned releases that have occurred on the site. These releases and disposal
activities a described in Sections 2 and 4.1. Some of the unplanned releases are associated
with specific waste sites, and are shown on Figure 4-3 as dashed lines with "U" designations.

From these waste management units, various release mechanisms may have transported
contamination to the potentially affected media. Volatilization could release chemicals from
surface waters into the atmosphere. Materials in the ditches flowing toward B Pond may
have seeped into the vadose zone, or deposited into the sediments in the ditch. Biota may
have taken up contaminants from the surface water and near-surface contaminated soils (via
deep roots or burrowing animals).

Many waste management units discharge their waste effluents directly to the near
surface (vadose zone) soils. The trenches are potential release points via leaching or
drainage of the liquid portion of the disposed materials. The cribs provide seepage discharge
and similarly the French drains, reverse wells, and septic system drain fields directly inject
their effluents into the subsurface sediments. The unplanned releases have mainly impacted
surface soils although some contamination may have also taken place on building surfaces.
Fugitive dust from sediment and surface soils has also been released or resuspended due to
wind effects or surface disturbances, and some surface soils have been buried or removed to
off-site disposal.

The primary mechanism of vertical contaminant migration is the downward movement
of we ~ the sL___ce through the vadose _Jne to the unconfined aquifer. i.e
contaminants g« :rally move as a dissolved phase in the water and their rate of migration is
controlled both by groundwater movement rates, hyd ilic conductivity a1 the :gree of
soil saturation, and by adsorption and desorption reactions involving the surrounding
sediments. Some contaminants are strongly sorbed on sediments and their downward
movement through the stratigraphic column is greatly retarded. Significas lateral migration
of contaminants is restricted to perched water zones and to the unconfined aquifer, where
water is moving laterally. Again adsorption and desorption reactions may greatly retard
lateral contaminant migration. Contaminants that were introduced to the soil column outside
of the aggregate area may migrate into the area along with perched or aquifer water.

There are four exposure routes by which humans (offsite and onsite) and other biota
(plants and animals) can be exposed to these possible contaminants:

o Inhalation of airborne volatiles or fugitive dusts with adsorbed contamination
WHC.29A/6-22-92/02831A
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Radionuclides that have a half-life of greater than one year. Radionuclides with
half-lives less than one year will not persist in the environment at concentrations
sufficient to contribute to overall risks.

Radionuclides with a half-life of less than one year and are part of long-lived
decay chains that result in the buildup of the short-lived radionuclide activity to a
level of 1% or greater of the parent radionuclide’s activity within the time period
of interest. Although daughter radionuclides are adequately identified during
normal parent radionuclide investigations, they are also identified as contaminants
of concern through this criterion. This provides an additional level of assurance
that all primary contaminants will be addressed.

Contaminants that are known or suspected carcinogens or have a U.S.
Environmental Protection Agency (EPA) noncarcinogenic toxicity factor. In
addition, chemicals with known toxic effects but no toxicity factors are included.
Several of the chemicals have known toxic effects but no toxicity criteria are
presently available. In some instances the criteria have been withdrawn by EPA
pending review of the toxicological data and will be reissued at a future date.
Chemicals with known toxicity for which toxicity factors are presently not
available include lead, selenium, kerosene and tributyl phosphate.

The following characteristics will be discussed for the contaminants listed in Table

4-24:

Detection of contaminants in environmental media
Histor ; ion with 1t activii

Mobility

Persistence

Toxicity

Bioaccumulation.

4.2.4.1 Detection of Contaminants in Environmental Med" The nature and extent of
surface and subsurface soils, surface water, groundwater, air, and biota contamination have
not yet been lequately characterized for the B Plant Aggregate Area. All recent
environmental monitoring data were reviewed and summarized for each media in Section 4.1.
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4.2.4.3 Mobility. Since most wastes at the B Plant Aggregate Area were released directly
to subsurface soils via injection, infiltration, or burial, the mobility of the wastes in the
subsurface will determine the potential for future exposures. The mobility of the
contaminants listed in Table 4-24 varies widely and depends on site-specific factors as well
as the intrinsic properties of the contaminant. Much of the site-specific information needed
to characterize mobility is not available and will need to be obtained during future field
investigations. Howeyver, 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 ground iter depends on the chemical form and charge of the element
or molecule, which in turn depends on site-related factors such as the pH, oxidation-
reduction state, and ionic composition of the groundwater. Cationic species (e.g., Cd2™,
Pu**) generally are retarded in their migration relative to groundwater to a greater extent
than anionic species such as nitrate (NO5"). The presence in groundwater of complexing or
chelating agents can increase the mobility of metals by forming neutral or negatively charged
compounds.

The chemical properties of radionuclides are essentially identical to the nonradioactive
form of the element; thus, discussions of the chemical properties affecting the transport of
contaminants can apply to both radionuclides and nonradioactive chemicals.

A soil-water distribution coefficient (K4) can be used to predict mobility of inorganic
chemicals in the subsurface. Table 4-23 presents a summary of soil-water distribution
coefficients (K;) that have been developed for many of the inorganic chemicals of concern at
the B Plant Aggregate Area. As discussed above, the pH and ionic strength of the leaching
medium has anim; :t 1t absc , ionofinc nics to il; thus, the listed K \
only for a limited range of pH and waste composition. In addition, soil sc_, tion of
inorganics is highly dependent on the mineral composition of the soil, the ionic composition
of the soil pore water, and other site-specific factors. Thus, a high degree of uncertainty is
involved with use of Kys that have not been verified by experimentation with site soils.

Serne and Wood (1990) recommended K s for use with Hanford waste assessments for
a limited number of important radionuclides (Am, Cs, Co, I, Pu, Ru, Sr, and tritium) based
on soil column or batch desorption studies, and have proposed conservative average values
for a more extensive list of elements based on a review of the literature. An assumed
retardation of <1 is recommended for Am, Cs, Pu, and Sr under acidic conditions.

Strenge and Peterson (1989) developed default K s for a large number of elements for
use in the Multimedia Environmental Pollution Assessment System (MEPAS), a
computerized waste management unit evaluation system. The K;s were based on findings in
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o Carbon tetrachloride

o Chloroform

¢  Methylene chloride

o PCBs

o Toluene

®*  Tributyl phosphate

. 1,1,1-Trichloroethane.

4.2.4.4 Persistence. Once released to environmental media, the concentration of a
contaminant may decrease because of biological or chemical transformation, radioactive
decay, or the intermediate transfer processes discussed above that remove 1e chemical from
the medium (e.g., volatilization to air). Radiological, chemical, and biological decay
processes affecting the persistence of the B Plant Aggregate Area contaminants of concern
are discussed below.

The persistence of radionuclides depends primarily on their half-lives. A comparison
of the half-lives and specific activities for most radionuclide contaminants of concern for B
Plant is presented in Table 4-26. The specific activity is the decay rate per unit mass, and is
inversely proportion. to the half-life of the radionuclide. Half-lives for the radionuclides
listed in Table 4-26 range from seconds to over one billion years. Also listed are the
rad ion emissions of pr iry therad iclide. N__» 7 | 'S
emit multij types of radiation and t| daughter prodi i of these 1,
them ves lioactive.

Decay will occur during transport (e.g., through the vadose zone to the aquifer,
through the aquifer) and may lead to significant reductions in levels ultimately reaching
offsite areas (e.g., Columbia River). For direct exposures (e.g., to surface soils or air), the
half-life of the radionuclide is of less importance, unless the half-life is so short that the
radionuclide undergoes substantial decay between the time of disposal and release to the
environment.

Nonradioactive inorganic chemicals detected at the site are generally persistent in the
environment, although they may decline in concentration due to transport processes or

change their chemical form due to chemical or biological reactions. Nitrate undergoes
chemical and biological transformations that may lead to its loss to the atmosphere (as N,) or
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probability of cancer to an individual exposed for a lifetime to a radionuclide at a level of 1
pCi/m> in air, 1 pCi in drinking water, 1 pCi/g in ingested soil, or to external radiation
from soil having a radionuclide content of 1 pCi/g (EPA 1991b).

Slope factors are used to estimate an upper-bound probability of an individual
developing cancer as a result of a lifetime of exposure to a particular level of a potential
carcinogen. The Slope Factor is defined by the EPA (EPA 1989) as a plausible upper-bound
estimate of the probability of a response per unit intake of a chemical over a lifetime. For
those radionuclides without EPA slope factors, the Hanford 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 Radiological
Protection to calculate a risk value. In any event, the values shown in Table 4-27 are
provided for perspective only, and any Hanford site risk assessments will be performed in
accordance with the Hanford Baseline Risk Assessmens Methodology document (DOE/RL
1992b) which includes the guidance established in the Risk Assessment Guidance for
Superfund (EPA 1989a) and the EPA Region 10 Supplemental Risk Assessment Guidance for
Superfund (EPA 1991a).

The unit risk factors for different radionuclides are roughly proportional to their
specific activities, but also incorporate factors to account for distribution of each radionuclide
within various body organs, the type of radiation emitted, and the length of time that the
nuclide is retained in the organ of interest.

Based on the factors listed in Table 4-27, the highest risk for exposure to 1 pCi/m? in
air is from plutonium, americium and uranium isotopes, which are alpha emitters. Among
the radionuc lecotr mi itsofcor n fortl B Plant te / t h_iest iks
from ingestion of soil 2" * pC’'g  for 227Ac, 241Am, 23Am, 28py, “*Cm, 134Cs, 129,
Z7Np, S1pa, 210pp, 2! | 24Ra, “¥Ra, 226Ra, 228Ra, 2°Th, a1 the 1 1ium isotopes.
The primary gamma-emitters are 214Bi, 60Co, 134Cs, B7m; 12y 154y and 214pb.

The standard EPA risk assessment methodology assumes that the probability of a
carcinogenic effect increases linearly with dose at low dose levels, i.e., there is no threshold
for carcinogenic response. The EPA methodology also assumes that the combined effect of
exposure to multiple carcinogens is additive without regard to target organ or cancer
mechanism.

4.2.4.5.2 Hazardous Chemicals. Carcinogenic and non-carcinogenic health effects
associated with chemicals anticipated at the aggregate area are summarized in Table 4-28.
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The EPA has not derived toxicity criteria for many of the chemicals suspected of being
present or detected at the B Plant Aggregate Area. Many of the chemicals that lack toxicity
criteria have negligible toxicity or are necessary nutrients in the human diet.

Several of the chemicals have known toxic effects but no toxicity criterion is presently
available. In some instances the criteria have been withdrawn by EPA pending review of the
toxicological data and will be reissued at a future date. Chemicals with known toxicity for
which toxicity factors are presently not available include lead, kerosene, tributyl phosphate,
and uranium.

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).
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Table 4-16. Summary of Tank Farm Vadose Zone Bori le :
Geophysical .ogging Data. Page 1 of 4

Number of
Assoc ted Geophysical Evidence

Tank Boreholes Cor ents

241-B-101 7 Yes Radioactive increase noted at 12 to 15 m (40 to 50 ft) level
in two boreholes, 20-01-01 and 20-01-07, ir illed during
June 174. Borehole 20-01-06 ini ated considerable soil
contamination from an « . leak or spill, since the radiation
starts at the top of the tank liner. Borehole readings have
remained stable.

WHC.21A/4-28-92/02610T.3

241-B-102 6 No Radiation levels in the vadose zone boreholes have remained
stable. '

241-B-103 5 Yes Unexplained activity at the base of Boreholes 20-03-03 and
20-03-06 in 1978. Boreholes have been stable.

241-B-104 2 No Radiation levels in the vadose zone boreholes have remained
stable.

241-B-105 1 Yes High level of activity in Boreholes 20-05-06 and 20-06-06;
radiation levi | have remained stable.

241-B-106 4 ) Radiation levels in the vadose zone boreholes have remained
stable.

241-B-107 4 No Dry wells have remained stable.

241-B-108 5 No Radiation levels in the vadose zone boreholes have remained
stable.

241-B-109 3 No Radiation levels in the vadose zone boreholes have remained
stable. |
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Table 4-17. Cesium Inventories for Tank Leak Unplanned Releases.

Release Number Tank Amount Leaked 137¢cs (kCi)
UPR-200-E-127 B-107 8,000 gal 2.00
UPR-200-E-128 B-110 8,300 gal 4.30
UPR-200-E-129 B-201 1,200 gal 0.42
UPR-200-E-130 B-203 300 gal -
UPR-200-E-131 BX-102 70,000 gal 51.00
UPR-200-E-132 BX-102 2,500 gal -
UPR-200-E-133 BX-108 2,500 gal 0.50

. UPR-200-E-134 ~7-103 5,000 gal -
UPR-200-E-135 RY-10R 5,000 gal -

A dashed line (--) indicates where no data are available.
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Table 4-20. Summary of Sanitary Wastewater and Sewage Received

Daily by B Plant Asgregate Area Septic Tanks.

Septic Tank Waste Volume Received (m3)
2607-EB 0.02
2607-EH 1.36
2607-EK 39.2
2607-EM 6.14
2607-EN 2.06
2607-EO 2.12
2607-EP 0.8
2607-EQ 13.5
2607-ER NA
2607-E1 11.7
2607-E2 2.38
2607-E3 14.4
2607-E4 .0.24
2607-E7B NA
2607-E8 6.24
2607-E9 0.02
2607-El11 3.16
2607-GF NA

Source: WHC, 1991a
NA = No data available.
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Table 4-22. Candidate Contaminants of Potential Concern for the
B Plant Aggregate Area. Page 3 of 3
ORGANIC CHEMICALS Hydroxylamine nitrate Trisodium hydroxyethyl
(Cont.) Ionac A-580/Pemutit SK ethylene-diamine triacetate
(IX Resin) @ TA)

Bismuth phosphate Isopropyl alcohol Waste Paint and Thinners
F  10ic acid Kerosene Zeolite AW-500 (IX Resin)
Butyl alchohol Methyl ethyl ketone
Butylated hydroxy toluene Methylene chloride
Carbon tetrachloride Misc. toxic process chemicals
Cesi  phosphtungetic salts Molybdate-citrate reagent
Chloroform Monobutyl phosphate
 “ropls " * acid Normal parrafin hydrocarbon
Citric acid Paraffin hydrocarbons
Decane PCBs
Di2-ethyl hexyl phosphoric acid Propanol
Dibutyl butyl phosphonate Shell E-2342 (Napths e and
Dibuty] phosphate paraffin)
Dichloromethane Sodium acetate
Die ~ fuel Soltrol-170 (CIOH,, to
Dowex 21 K/Amberlite ClgH34; purified kerosene)
XE-270 (IX Resin) Tartaric acid
Ethanol Tetrasodium ethylene diamine
Ethyl ether tetra-acetate (EDTA)
Flammable solvents Thenoyltrifluoroacetone
Formaldehyde (solution) Toluene
Grease Tri-n-dodecylamine
Halogenated hydrocarbons Tributyl phosphate
Hydrazine Trichloroethane
Hydroxy acetic acid-Trisodium Trichloromethane

hydroxy ethylene-Diamine
triacetic acid

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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of an interim remedial measure (IRM). "Low" priority sites are evaluated to determine what
type of additional investigation is necessary to establish a final remedy. Further detail is
presented in Section 9.0.

The data used for this human health evaluation are presented in e earlier sections of
this report. The types of data that have been assessed include site histories and physical
descriptions (Section 2.0), descriptions of the physical environment of the study area (Section
3.0) and a summary of the available chemical and radiological data for each waste
management unit (Section 4.0).

The quality and sufficiency of these data are assessed in Section 8.0. This information
is also used to identify applicable or relevant and appropriate requirements (ARARS) (Section
6.0).

5 ONC PTU FR'TIEWORK FOR RISK-BASE SC EM NG

The range of potential hun 1 health and environmental exposure pathways at the
B Plant Aggregate Area was summarized in Section 4.2. In Section 4.2 the role of biota in
transporting contaminants through the environment is also discussed, and biota are included
as a receptors in the conceptual model. However, the assessment of potential ecological
risks associated with biota exposure to B Plant Aggregate Area contaminants is currently
constrained by the lack of data. his gap in the B Plant Aggregate Area data is discussed in
Section 8.2.3. As a result, the risk-based screening of waste management unit priorities
discussed in this section is by necessity limited to potential human health risks.

The U.S. Environmental Protection Agency (1 EPA 198' ) considers a human
exposure pathway to consist of four elements: 1) a ce and mechanism for contaminant
release, 2) a retention or transport medium (or media), 3) a point of potential human contact,
and 4) an exposure route (e.g., ingestion) at the contact point. .ue probability of the
existence of a particular pathway is dependent upon the physical and institutional controls
affecting site access and use. In the absence of site access controls and other land use
restrictions, the identified potential exposure pathways could all occur. For example, it
could be hypothesized that an individual could establish a residence within the boundaries of
the B Plant Aggregate Area, disrupt the soil surface and contact buried contamination, and
drill a well and withdraw contaminated groundwater for drinking water and crop irrigation.
However, within the 5- to 10-year period of interest associated with planning and
prioritization of remedial actions within the B Plant Aggregate Area, unrestricted access and
uncontrolled disruption of buried contaminants have a negligible probability of occurrence.
The 5- to 10-year period of interest has been arbitrarily chosen as the timeframe within
which most of the critical decisions will be made regarding remediation strategies.
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5.2.1 External Exposure

External dose rate surveys, which are performed on a waste man: 'ment unit basis,
were used as the measure of a unit’s potential for impacting human health through direct
external radiation exposure. The contaminants of potential concern for this pathway are the
radionuclides that emit moderate to high energy penetrating gamma radiation. The measured
dose rates at B Plant Aggregate Area waste management units are presented in Table 5-1
from the available survey data.

For 64 of the 151 B Plant Aggregate Area waste management units listed in Table 5-1,
no current radiation survey data are available. For the 87 units that do have radiation survey
data of some type, 54 were reported as having no contamination detected.

Westinghouse Hanford manual WHC-CM-4-10, Section 7 (WHC 1988b) was used as
the basis for setting one of the criteria that are used to identify waste management units that
can be considered high priority sites. The manual indicates that posting ("Radiation Area")
and access controls are to be implemented at a level of 2 mrem/h for the purpose of
personnel protection. With the same objective in mind, the level of 2 mrem/h is
recommended as one of the criteria for distinguishing high priority from lower priority waste
management units. The 216-B-8TF Crib, 216-B-11A, and 216-B-11B Reverse Wells were
the only units that met or exceeded the 2 mrem/h.

High levels of radiation were reportedly associated with some of the unplanned releases
that are listed in Table 5-1. However, many of these releases occurred in the early years of
the Hanford Site and more recent survey data are not available. Some of the releases were
reportedly remediated by removing contaminated soil for disposal in burial grounds, paving
or covering the area with soil, or flushing the soil with water. The effectiveness of the
various remediation measures is not known, and conf atory survey measurements are not
available. Thus, with the exception of unplanned releases located within engineered waste
units, which are routinely surveyed, information on the current radiological status of
remediated unplanned releases is deficient, and is identified as a data gap in Section 8.0.

5.2.2 Ingestion of Soil or Inhalation of Fugitive Dust

Radionuclides and nonradioactive chemicals of concern for the soil ingestion and
fugitive dust inhalation pathways are those that are nonvolatile, persistent in surface soils,
and have appreciable carcinogenic or toxic affects by ingestion or inhalation. However, little
information is available to evaluate the presence of specific radionuclides or nonradioactive
chemicals in surface soils. Available gross activity survey data for the B Plant Aggregate
Area waste management units are provided in Table 5-1.
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The primary volatile radionuclide of concern is tritium. Exposure to tritium (as
tritiated water vapor) and the potential for tritium release via radiolytic production of
hydrogen from aqueous radioactive wastes is of concern. The mode of disposal of this
material can not be determined from available information.

5.2.4 Migration to Groundwater

Risks that could potentially occur due to migration of contaminants in groundwater to
existing or potential receptors will be addressed in the 200 East Groundwater AAMS and
thus, will not be discussed in the B Plant AAMS. However, the potential for individual units
to impact groundwater has been discussed in Section 4.1.

In addition to direct disposal of liquid wastes to the soil column, certain units are
known to be the source of subsurface contaminant migration. For example, the septic tanks
and drain fields are often located close to other waste management units and are known to
generate a significant flux of water through the vadose zone beneath the waste management
unit. If lateral migration from either the septic tank or the other waste management unit has
occurred, then it is possible that the septic tank discharges are remobilizing contamination
adsorbed onto the surface of soil particles. If this is the case, then the septic system could be
flushing contaminated water into the aquifer that is more than 100 times the reportable
quantity and quality standards.

5.3 ADDITIONAL SCREENING CRITERIA

In addition to dete human health concerns for a worker at each of the waste
agement units, previously developed site ranking criteria w t_ | t
purpose of setting prior s for waste management units and unplanned releases. These
criteria are the CERCLA HRS scores assigned during preliminary assessment/site inspection
(PA/SI) activities performed for the Hanford Site (DOE 1988), and the rankings assigned by
the Westinghouse Hanford Environmental Protection Group to prioritize sites needing
remedial actions for radiological control (Huckfeldt 1991b).

Both of these ranking systems take into account some measure of hazard and
environmental mobility, and are thus appropriate to consider for waste unit prioritization.
The HRS ranking system evaluates sites based on their relative risk, * " ing into account the
population at risk, the hazard potential of the substances at the facility, the potential for
contamination of the environment, the potential risk of fire and explosion, and the potential
for injury associated with humans or animals that come into contact with the waste
management unit inventory. The HRS is thus appropriate to consider for screening waste
management units.
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1 considered in evaluating remedial action requirements, each of the screening criteria were

2 given equal weight in the prioritization process. This resulted in a bias for prioritization.

3

4 Radiation survey results (dose rate and/or contamination) were available for 87 of the
5 151 waste management units. Fifty-four (54) were reported as having no detectable results.
6 Of the remaining 33 units, all 33 had survey results that exceeded one or more of the criteria
7 (2 mrem/h, 100 dis/min beta/gamma, and 20 ct/min alpha).

8

9 For the HRS scores, 19 waste management units were given scores of 28.5 or greater.
10  For the mHRS, 14 units received a score of 28.5 or greater. Eight (8) units received

11 qualitative "high" scores. Some of the sites were designated as high priority for 2 or more
12 of the criteria, hence 43 total sites are designated high priority.

f'ﬁ\
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The potential ARARs focus on federal or state statutes, regulations, criteria, and
guidelines.  he specific types of potential ARARSs evaluated include:

Contaminant-specific
o Location-specific
. Action-specific.

Contaminant-specific potential ARARs are usually he h or risk-based numerical values
or methodologies that, when applied to site-specific conditions, result in the establishment of
numerical contaminant values that are generally recognized by the regulatory agencies as
allowal :to protect human health and the environment. In the case of the B Plant Aggregate
Area, contaminant-specific potential ARARs address chemical constituents and/or
radionuclides. The potential contaminant-specific ARARs that were evaluated for the B Plant
Aggre; e Area are discussed in Section 6.2.

Location-specific potential ARARs are restrictions placed on the concentration of
hazardous substances, or the conduct of activities, solely because they occur in specific
locations. The location-specific potential ARARs that were evaluated for the B Plant
Aggregate Area are discussed in Section 6.3.

Action-specific potential ARARs apply to particular remediation methods and
technologies, and are evaluated during the detailed screening and evaluation of remediation
alternatives. The potential action-specific ARARs that were evaluated for the B Plant
Aggregate Area are discussed in Section 6.4,

The TBC requirements are other federal and state criteria, advisories, and regulatory
guidance that are not promulgated regulations, but are to be considered in evaluating
alternatives.  tential TBCs include U.S. Department of = gy (DOE) Orders that carry
out authority granted under the Atomic Energy Act. All Orders are potentially
applicable to operations at the B Plant Aggregate Area. Specific TBC requirements are
discussed in Section 6.5.

otential contaminant- and location-specific ARARs will be refined during the AA]l 3
process. Potential action-specific ARARs are briefly discussed in this section, and will be
further evaluated upon final st :ction of remedial alternatives. The points at which these
potential AR“ s must be achieved and the timing of the ARARs evaluations are discussed in
Sections 6.6 and 6.7, respectively.
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waste management activities at facilities that treat, store, or dispose of hazardous wastes.
Subtitle C (Hazardous Waste Management) mandates the creation of a cradle-to-grave
management and permitting sy for hazardous wastes. The RCRA defines hazardous
wastes as "solid wastes" (even though the waste is often liquid in physical form) that may
cause or significantly contribute to an increase in mortality or serious illness, or that poses a
substantial hazard to human health or the environment when improperly managed. In
Washington State, RCRA is implemented by EPA and the authorized state agency, e
Washington State Department of Ecology (Ecology).

The RCRA is potentially applicable or relevant and appropriate to the B Plant
Aggregate Area. The extensive permitting requirements under RCRA would only apply to a
waste management unit that is an identified hazardous waste treatment, storage or disposal
(TSD) facility, and to hazardous waste management activities that occurred outside an area of
contamination. If a waste management unit is not a RCRA TSD facility and if remediation
occurs on site, then the RCRA permitting requirements would not have to be satisfied.
However, other substantive requirements necessary to protect human health and the
environment would constitute potential ARARs.

Two key contaminant-specific potential ARARs have been adopted under the federal
hazardous waste regulations: the Toxicity Characteristic Leaching Procedure (TCLP)
designation 1 1its promulgated under 40 CFR Part 261; and the hazardous waste land
disposal restrictions for constituent concentrations promulgated under 40 CFR Part 268.

The TCLP designation limits define when a waste is hazardous, and are used to
determine when more stringent management standards apply than would be applied to typical
solid astes. Thus, the TCLP contaminant-specific potential AR s can be used to
determine when RCRA waste management standards may be  juired. The TCLP limits are
presented in Table 6-1.

The land disposal restrictions are numerical limits derived by EPA y reviewing
available technologies for treating hazardous wastes. Until a prohibited waste can meet the
numerical limits, it can be prohibited from land disposal. Two sets of limits have been
promulgated: limits for constituent concentrations in waste extract, which uses the TCLP
test to obtain a leached sample of the waste; and limits for constituent concentrations in
waste, which addresses the total contaminant concentration in the waste. The land disposal
restrictions limits are presented in Table 6-1 (see Section 6.4.1.2 for a further discussion on
applying the land disposal restriction limits).

6.2.1.4 Clean Air Act. The Clean Air Act establishes National Primary and Secondary
Ambient / Quality Standards (NAAQS) (40 C1  Part 50), National Emission Standards fo:
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significance or which may cause acute or chronic toxic conditions to the aquatic
environment or which may adversely affect any water use. Numerical criteria
currently exist for a limited number of toxic substances (WAC 173-201-047).
—>ology has initiated rulemaking to modify and incorporate additional numerical
criteria for toxic substances and for radioactive substances, and to reclassify
certain waters of the state.

Under the state Water Quality Standards, the criteria and classifications do not
apply inside an authorized mixing zone surrounding a wastewater discharge. In
defining mixing zones, Ecology generally follows guidelines contained in
"Criteria for Sewage Works Design." Although water quality standards can be
exc led inside the mixing zone, state regulations will not permit discharges that
cause mortalities of fish or shellfish within the zone or that diminish aesthetic
values.

These water quality standards do not constitute ARARs for purposes of establishing
cleanup standards for the B Plant Aggregate Area. Because no natural surface water bodies
exist within the B Plant Aggregate Area, there will be no need to achieve ambient water
quality standards during remediation activities. Groundwater is being addressed under a
separate study in which pertinent groundwater-related potential ARARs will be covered.

The numerical water quality standards cited above may become potential ARARs if
selected remedial actions could result in discharges to groundwater or surface water (e.g., if
treated wastewaters are discharged to the soil column or the Columbia River). Determining
appropriate standards for such discharges will depend on the type of remediation performed
and will have to be established on a case-by-case basis as remedial actions are defined.

6.2.3 National Pollutant Discharge Elimination System (( : r 73-22 WAC: 1 )
CFR Part 122) and Water Quality Standards.

National Pollutant Discharge Elimination System (NPDES) regulations govern point
source discharges into navigable waters. Limits on the concentrations of contaminants and
volumetric flowrates that may be discharged are determined on a case-by-case basis and
permitted under this program. No point source discharges have been identified. The EPA
implements this program in Washington State for federal facilities; however, assumption of
the NPDES progr: | by the state is likely within five years.
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Consequently, the requirement to use BDAT would not apply under the land disposal
restrictions standards unless placement or disposal had occurred. However, remediation
actions involving excavation and treatment could trigger the requirements to use BDAT for
wastes subject to the land disposal restrictions standards. In addition, the agencies could
consider BDAT technologies to be relevant and appropriate when developing and evaluating
potential remediation technologies.

Two additional components of the land disposal restrictions 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:

o A no-migration petition
o A case-by-case extension to an effective date
A treatability variance
o ] xed waste provisions of a federal Facilities Compliance Act (when enacted).

The applicability and relevance of each of these options will vary based on the specific
details of a B 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 land disposal restrictions 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 land disposal restrictions 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 A1 st 29, 1991,
EPA issued a mixed waste storage enforcement policy providing some reliet from this
provision for generators of small volumes of mixed wastes. However, the policy was limited
to fac ties 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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Area. Applicability of ARARs at the point of discharge, at the boundary of the disposal
unit, at the boundary of the AAMS, at the boundary of the Hanford Site, and/or at the point
of maximum exposure will need to be determined.

6.7 ARARs EVALUATION

Evaluation of ARARs is an iterative process that will be conducted at multiple points
throughout the remedial process:

When the public health evaluation is conducted to assess risks at the B Plant
Aggregate Area, the contaminant-specific # ARs and advisories and location-
specific ARARs will be identified more comprehensively and used to help
determine the cleanup goals

During detailed analysis of alternatives, all the / £ s and advisories for each
alternative will be examined to determine what is needed to comply with other
laws and to be protective of public health and the environment.

Following completion of the investigation, the remedial alternative selected must be
able to attain all ARARSs unless one of the six statutory waivers provided in Section 121
(d)(4)(A) through (f) of CERCLA is invoked. Finally, during remedial design, the technical
specifications of construction must ensure attainment of ARARs. The six reasons ARARs
can be waived are as follows:

The remedial action is an interim measure, where the final remedy will attain
AR/...5 upon completion.

Compliance will result in greater risk to human health and the environment than
will other options.

Compliance is technically impracticable.

An alternative remedial action will attain the equivalent performance of the
ARAR.

For state ARARSs, the state has not consistently applied (or demonstrated the
intention to consistently apply) the requirements in similar circumstan