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B PLANT COMPLEX
PRECLOSURE WORK PLAN

1.0 INTRODUCTION

This preclosure work plan describes the condition of the dangerous waste treatrnen~ storage, and/or
disposal (TSD) unit after completion of the B Plant Complex decommissioning Transition Phase
preclosure activities. This description includes waste characteristics, waste types, locations, and
associated hazards. The goal to be met by the Transition Phase preclosure activities is to place the TSD
unit into a safe and environmentally secure condition for the long-term Surveillance and Maintenance
(S&M) Phase of the facility decommissioning process.

This preclosure work plan has been prepared in accordance with Section 8.0 of the Hanford Federal
Facili~ Agreement and Consen? Order (Tri-Party Agreement) (Ecology et al. 1996). The preclosure
work plan is one of three critical Transition Phase documents, the other two being: B Plant End Points
Document (WHC-SD-WM-TPP-054) and B Plant S&M plan. These documents are prepared by the
U.S. Department of Energy, Richlmrd Operations OffIce (DOE-RL) and its contractors with the
involvement of Washington State Department of Ecology (Ecology).

The tanks and vessels addressed by this preclosure work plan are limited to those tanks end vessels
included on the B Plant Complex Part A, Form 3, Permit Application (DOE/RL-88-21 ). The criteria for
determining which tanks or vessels are in the Part A, Form 3, are discussed in the following. The closure
plan for the TSD unit will not be prepared until the Disposition Phase of the facility decommissioning
process is initiated, which follows the long-term S&M Phase. Final closure will occur during the
Disposition Phase of the facility decommissioning process.

The Waste Encapsulation Storage Facility (WESF) is excluded from the scope of this preclosure work
plan.

1.1 CRITERIA FOR INCLUDING TANKS AND VESSELS IN THE PART A

At the beginning of the B Plant deactivation, criteria for adding tanks or vessels to the Part A, Form 3,
permit application were developed by DOE-RL and Ecology as part of the negotiations for the B Plant
Complex M-82 and M-20 Tri-Party Agreement milestone agreements (DOJXtL 97-EAP-032). Revision
5 of the B Plant Complex Part A, Form 3 was issued on October 1, 1996 to cover the expanded list of
tanks and vessels (DOE/RL-88-21).

The criteria established by the Tri-Party Agreement negotiations for adding the tanks and vessels in the
Part A were:

. AUy canyon tanks or vessels that treated or stored dangerous or mixed waste [including listed mixed
waste from the Double-Shell Tank System (DOERL-90-39)] on or after August 1987. The tank or
vessel could contain a heel or could be dry and empty

● Canyon tanks or vessels that contained more than a minimum heel after August 1987.
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1 A ‘minimum heel’ is defined as the liquid remaining after the tank orvessel had been emptied to the
2 greatest extent possible using the existing liquid transfer equipment (generally steam jets).
3
4
5 1.2 BACKGROUND

6 The B Plant Complex is located in the northwest portion of the 200 East Area of the Hanford Site (refer
7 to Chapter 2.0, Figure 2-l). The 221-B Building, also known as B Piant, was designed end constructed
8 between 1943 and 1945 to recover plutonium using a bismuth phosphate chemical separation process.
9 B Plant operated as a plutonium recovery facility from 1945 to 1952. Whh newer and more efficient

10 plutonium recovery facilities becoming operational, B Plant was shutdown in 1952.
11-.
12 In the late 1950’s, there was a growing concern regarding the heat generated by h@-activity radioactive
13 waste stored in the Henford Site single-shell tanks. Some of the waste generated enough heat to cause
14 the liquid waste to boil. A program to partition the high-activity waste to remove some of the high-heat
15 isotopes was developed. After a period of experimentation and process development, B Plant was
16 selected to house the large-scale partitioning mission. Modifications to B Plant started in 1962 and were
17 completed in 1967. Between 1968 end 1983, B Plant separated various isotopes from the waste. Over
18 100 million curies of strontium-90 and cesium-137 were recovered. Since 1974, B Plant supported
19 storage of the strontium end cesium capsides at WESF.
20
21 From 1984 through 1985, B Plant was prep~ed for a demonstration test in the pre-treatmentj or
22 preliminary separation, of Hanford Site tank waste. Pre-treatment was to be the first step in processing
23 the onsite waste into a form compatible with long-term storage. In 1990, a determination was made that
24 B Plant could not meet modem safe~, seismic, and secondary containment criteria. B Plant was
25 eliminated from consideration as the pre-treatment facili~.
26
27 Between 1990 and 1995, B Plant continued to support WESF, and commenced limited facility
28 stabilization, cleanup, and cleanout activities. “OnOctober 5, 1995, the U.S. Department of Energy
29 issued a shutdown order. This order included separating WESF from the B Plant Complex so that WESF
30 would function independently. The first phase of the decommissioning process, the Transition Phase,
31 has been successful with deactivation of B Plant Complex completed September 29, 1998.
32
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2.0 FACILITY DESCRIPTION

This chapter briefly describes the B Plant Complex and the three waste management systems within the
B Plant Complex, and provides information on Hanford Facility security.

2.1 B PLANT COMPLEX PHYSICAL DESCRIPTION

The B Plant Complex, Figure 2-1, is located in the northwest quadrant of the 200 East Area. The B Plant
Complex includes a large canyon building (221-B Building) and several supporting buildings and office
trailers. The TSD boundary (Figure 2-2) within the B Plant Complex includes the 22 1-B Building, the
221-BB Process and Steam Condensate Building (221-BB Building), the 221-BF Process Condensate
Effluent Discharge Facility (22 1-BF Facility), and the 276-BA Interim Organic Storage Facility
(276-BA Facility). Specific details of the three waste management systems housed in these structures are
presented in Section 2.2.

2.1.1 221-B Building

The 221-B Building (referred to as B Plant) is a canyon-type building constructed between 1943 and
1945 (Figures 2-3 and 2-4). Process information is presented in Chapter 3.0.

B Plant is a steel-reinforced concrete structure 247.04 meters long, with a maximum cross-sectional
width of 20.18 meters and a height of 23.53 meters, supported on a 1.83-meter-thick concrete foundation.
The foundation is 4.88 meters below grade as measured from the north side of the building. The
structure is divided into 20 segments separated by interlocking expansion joints. Most segments are
12.2 meters long with three segments ranging between 13.1 meters to 13.4 meters long (Figure 2.10).
The roof is of concrete construction. The roof varies in thickness from 0.91 meter at the midspan to
1.22 meters at the edges where the roof is supported by the exterior walls.

Cutaway and cross-section views of the B Plant canyon are shown in Figures 2-3 and 2-4, respectively.
The crane way, the operating gallery, the pipe gallery, and the electrical gallery are located on the north
side. The hot pipe trench and wind tumel are located along the south side. The lower portion of the
canyon, between the two interior walls, is divided into a series of individual process cells. On top of
both the process cells and the hot pipe trench are removable concrete cover blocks. The canyon deck is
the area on top of the cover blocks.

A typical process cell is 5.5 meters long by 3.9 meters wide by 8.5 meters deep. A few of the cells are
longer, deeper, or both. Each cell is covered with 1.88-meter-thick concrete cover blocks. The process
equipment in a cell was designed for remote handling and maintenance. Jumpers were used to make
comections between the process equipment and the rest of B Plant. The jumpers provided piping,
electrical, andlor air connections.

The operating gallery, pipe gallery, and electrical gallery parallel, but are isolated from, the canyon. The
operating gallery contains the process instrument racks and controls and other process support equipment
(valves, pumps, chemical addition tanks, etc.) for the in-cell process equipment. The pipe gallery
contains the piping and valves that supplied various utilities (air, water, steam) and nomadioactive
solutions to the in-cell process equipment. The electrical gallery contains the main electrical conduits
and electrical distribution centers, and some process contiol equipment. The hot pipe trench contains
pipes connecting the various process cells. These pipes were used for the transfer of radioactive liquids

990201.1149 2-1
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among the ceils. The wind turmei exhausted the ventilation air drawn from the canyon and the process
cells to the main ventilation filters. The filtered air was discharged to the atmosphere via a 60.96 meter
stack.

An overhead bridge crane spans the width of the canyon. The crane cab rode within the crane way for
protection from radiation. The bridge crane was used to remove and install the 1.83-meter-thick cover
blocks to obtain access to the cells, remove and install process equipment, and to perform in-cell
maintenance. The crane also was used for visual inspection of the canyon deck, process cells, and hot
pipe trench after the appropriate cover blocks were removed.

2.1.2 221-BB Process and Steam Condensate BuiIding

The 221-BB Building is located on the south side of the 221-B Building between the R-13 and R-15
stairwells (Figure 2-2). The 221-BB Building consists of a belowgrade concrete vault (referred to as the
condensate pit) ,md &rabovegrade metal building (Figure 2-5).

The condensate pit is constructed of poured concrete and has a length of 5.28 meters, a maximum width
of 1.83 meters, and a depth of 2.59 meters. On top of the pit is a steel-framed building with metal sides
and roof. The building is approximately 2.15 meters from the south exterior wall of the 221-B Building.
The metal building is approximately 7.0 meters long by 7.7 meters wide. The 7.7 meter wall is parallel
to the south exterior wall of the 221-B Building.

The two vessels in the 221-BB Building condensate pit are part of the Miscellaneous Tank Storage
System (Section 2.2. 1.5).

2.1.3 221-BF Process Condensate Effluent Dkcbarge Facility

The 221-BF Facility is located in the southwest portion of the B Plant Complex (Figure 2-2). The
221-BF (Figures 2-6 and 2-7) is a belowgrade concrete vault. The vault is divided into a sample room, a
monitor room, and a tank room.

The overall dimensions of the vault are 11.0 meters long by 1I.0 meters wide by 8.2 meters deep. An
abovegrade stair buildlng is 4.5 meters long by 1.68 meters wide and 2.4 meters high. The stair building
is of steel frame and sheet metal construction.

The two vessels in the 22 I-BF Facility tank room are part of the Miscellaneous Tank Storage System
(Section 2.2.1.5).

2.1.4 276-BA Interim Organic Storage Facility

The 276-BA Facility is located in the northeast portion of the B Plant Complex (Figure 2-2). The
276-BA Facility consists of the secondary containment struchrre for 8v0 storage tanks (Figure 2-8). One
of the two tanks has been closed and removed. Refer to Chapter 7.0, Section 7.1.4 for information on the
removal.

The secondary containment structure is 9.4 meters long, 10.5 meters wide, and 0.6 meter high. The
secondary containment structure is divided into two separate compartments, each holding one
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containerized storage tank. The secondary containment structure is lined for compatibility with the
organic mixed waste in the tanks.

The remaining tank in the 276-BA Facility is part of the Organic Mixed Waste Storage System
(Section 2.2.1.4).

2.2 B PLANT COMPLEX WASTE MANAGEMENT SYSTEMS

There were three waste management systems at B Plant Complex waste treatment and/or storage in
vessels, containerized waste storage, and storage in a containment building. This section gives a brief
description of the individual components of these waste management systems.

2.2.1 Waste Treatment arrd/or Storage in Vessels

The largest waste management system was waste treatment anellor storage in vessels. This waste
management system was divided into the following five separate vessel systems. A vessel system
included one or more treatment andlor storage vessel, its ancillary equipment, and its secondary
containment.

. Neutralized Current Acid Waste (NCAW) Storage and Treatment System

. Low-Level Waste (LLW) Storage end Treatment System

. LLW Concentrator

. Organic Mixed Waste Storage System

. Miscellaneous Tank Storage System.

The five systems included a total of 55 vessels. Tables 2-1 and 2-2 provide a summary of the vessel
systems and individual vessels affected by this preclosure work plan. Figures 2-5,2-6,2-8, and 2-9
provide an overview of the vessels located in the 221-BB Building, the 221-BF Facility, the
276-BA Facility, and the canyon process cells in the 221-B Building, respectively. Vessel nomenclature
is discussed in Appendix A.

2.2.1.1 NCAW Storage and Treatment System
In the 221-B Building, the NCAW Storage and Treatment System was spread between six process cells
and included 10 vessel systems (Figure 2-9). The specifics of each vessel, location, physical
characteristics, and ancillary equipment are presented in Tables 2-2 and 2-3.

2.2.1.2 LLW Storage and Treatment System
The LLW Storage and Treatment System was spread between six process cells in the 221-B Building and
included eight vessel systems (Figure 2-9). The specifics of each vessel, location, physical
characteristics, and ancillary equipment are presented in Tables 2-2 and 2-3.

2.2.1.3 LLW Concentrator
The LLW Concentrator System was located in one process cell in the 221-B Building and included six
vessel systems (Figure 2-9). The specifics of each vessel, location, physical characteristics, and ancilla~
equipment are presented in Tables 2-2 and 2-3.

2.2.1.4 Organic Mixed Waste Storage System
The Organic Mixed Waste Storage System was spread between the 276-BA Facility and five process
cells in the 221-B Building. This system included 10 vessel systems. Only 9 vessel systems remain in

990201.1149 2-3
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place. Eight are located in the canyon process cells (Figure 2-9) and one is located externally
(Figure 2-2) in the 276-BA Facility. One of the two tanks originally Iocated in the 276-BA Facility has
been removed (refer to Chapter 7.0, Section 7.1.4 for more information). There are no physical
comections between the external tank and the process cells. The specifics of each vessel, location,
physical characteristics, and ancillary equipment are presented in Tables 2-2 and 2-3.

2.2.1.5 Miscellaneous Tank Storage System
The Miscellaneous Tank Storage System was spread between 14 process cells in the 221-B Building
(Figure 2-9), the 221-B Building canyon deck, the 221-BB Building (Figure 2-2), and the
221-BF Building (Figure 2-2). A total of21 vesseI systems comprised the miscellaneous waste tanks.
The specifics of each vessel, its location, physical characteristics, and ancillary equipment are presented
in Tables 2-2 and 2-3.

2.2.2 Secondary Containment for the Vessel Systems

Secondary containment for the vessel systems is divided among four structures: the 221-B Building, the
221-BB Building, the 221-BF Facility, and the 276-BA Facility.

2.2.2.1 221-B Building Secondary Containment Documents
There have been several documents developed related to the221 -B Building secondary containment.
Two documents (WHC-SD-HWW-TI-017 and WHC-SD-W024H-SA-001) were prepared in 1991 to
support the planned pretreatment mission.

These studies defined and discussed the secondary containment system needed to support the
pretreatment mission.

Additional documents (WHC-SD-WM-WP-254 and WHC-SD-WM-ER-456) were prepared in 1994 and
1995 in support of the Tri-Party Agreement Milestone M-32-07 for interim status tank activities. The
purpose of these documents was to meet the regrdatory requirement in WAC 173-303-640(2) for an
integrity assessment of the vessel systems actively managing dangerous or mixed waste. The report
(WHC-SD-WM-ER-456) concluded that the 221-B Building secondary containment did not meet the
requirements of WAC 173-303-640(4)(d).

2.2.2.2 Secondary Containment in the 221-B Building
In the221 -B Building, an interconnected system was used as secondary contaimnent for the canyon
process cells and the hot pipe trench. The process cells acted as the secondary containment for each
vessel. The hot pipe trench acted as the secondmy containment for the ancillary piping. Piping
embedded in the canyon stmcture does not have any secondary containment:

The majority of the process cell floors are sloped toward the southeast comer of the cell. In that comer, a
152-millimeter vertical drain connects to the cell drain header. The cell drain headerisa610-millimeter
earthenware pipe that drains into a collection tank (TK-1 O-1) in Cell 10. Additional details on the
construction of the cell drain header are given in Section 2.2.2.3. For each building segment the pipe
trench floor also feeds into the cell drain header. The cell drain header mns the length of the
221-B Building.

2.2.2.3 Cell Drain Header Construction Details
The cell drain header constmction is detailed as part of the seismic analysis (WHC-SD-W024H-SA-O01).
Fronr Cell 10, the cell drain header runs 54.9 meters to the east end of the 221-B Building and
182.9 meters to the west end of the building. Both parts of the cell drain header are sloped to drain by
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gravity into a collection tank (TIC-IO-1) in Cell 10. The cell drain header consists of a concrete encased
earthenware pipe. The earthenware pipe was considered by the seismic analysis to be equivalent to
today’s vitrified clay pipe. Each pipe segment is about 1.22 meters long with an inside diameter of
610 millimeters and an outside diameterof711 millimeters. The segment is joined using the same beli-
and-spigot method used in modem vitrified clay pipe.

There are two different configurations for the cell drain header (Figure 2-10). Near Cell 10, the cell
drain header is inside a 1.32 meter wide concrete encasement. The encasement is below and separate
from the 221-B Building foundation. The building foundations were constructed after the encasement
was constructed. The seismic analysis found that the encasement was continuous on each side of Cell 10
and that there were no joints in the encasement. Towards the ends of the 22 1-B Building, the cell drain
header was embedded withhr the foundation segments. From east to west, the cell drain header is
configured as follows.

● From the east end of the 221-B Building to the expansion joint between Cells 4 and 5, the cell drain
header was embedded in the 221-B Building foundation.

. From the expansion joint between Cells 4 and 5 to Cell 10 and from Cell 10 to the expansion joint
between Cells 18 and 19, the cell drain header was inside the encasement.

. From the expansion joint behveen Cells 18 and 19 to the west end of the 221-B Building, the cell
drain header was embedded in the 221-B Building foundation.

The bell-and-spigot joints witbin the foundation and the encasement were sealed with a mastic or gum.
The surrounding concrete provided additional sealing for the cell drain header in these areas. A special
joint was used when the cell drain header crossed between building foundation segments. The type of
joint between Cell 10 and the cell drain headei/encasement was not known. The type of joint between
the cell drain header/encasement was not known but might have been the same special joint used for
spanning the building foundation joints.

The special cell drain header joint (Figure 2-11) between foundation segments consists of a
11.4 centimeter length of cell drain header pipe extending beyond the foundation segment. A collar of
earthenware pipe was fitted over the projecting end of the cell drain header. The collar, 22.6 centimeters
long with an inside diameter of71.1 centimeters, has an outside diameter of 76.2 centimeters. The
resulting 2.5 centimeter annrdus was tilled with.a gum or mastic as the .seakmt. The end of the projecting
cell drain header was covered with 1.3 centimeters of gum or mastic. The next length of cell drain
header was inserted into the collar. The open annuhss between the new cell drain header pipe segment
and the collar was tilled with grout. The concerns on the long-term integrity of this joint are discussed in
Section 2.2.3.1. .

2.2.2.4 Results of the Low-Level Waste System Integrity Assessment
As identified in Section 2.2.2.1, an integrity assessment (WHC-SD-WM-ER-456) of various components
of the secondary containment was conducted from 1994 to 1995. This assessment was limited to the
tanks, vessels, and ancillary equipment (e.g., secondary containment) associated with the LLW System.
The assessment included visual examination of the hot pipe trench at the Cell 23/Cell 24 sections, the
Cell 3 l/Cell 32 sections, Cell 24, and Cell 25. The assessment also reviewed the video tapes of the Cell
drain header made during 1989 and 1990.

In the hot pipe trench at the Cell 23/Cell 24 sections, the assessment found sediments about
25 millimeters thick in a localized area. The coating on the hot pipe trench floor in this area had
degraded but the degradation was not considered to be serious. The condition of the floor was not
discussed specifically. The report implies that the concrete in the hot pipe trench was intact and
undamaged.
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In the hot pipe trench at the Cell 3 l/Cell 32 sections, the assessment found the floor coating and wall
coating had degraded, but the floor appeared to be in good condition. The floor coating was rated as
being up to 90% degraded. The wall coating was rated as being up to 10% degraded. The report implies
that the concrete floor in this section was intact end undamaged.

In Cell 24, the assessment found that most of the floor coating was gone but that no cracks were noticed.
,Erosion of the cement between the aggregate was seen in some areas of the cell floor. The depth of the
erosion was described as being up to 25 millimeters deep. While not stated clearly, it appears that there
was some erosion of the concrete on the lower portions of the cell walls.

In Cell 25, the assessment found the condkion in thk cell was simikir to the condition of Cell 24. There
was an accumulation of precipitate in one area. In a couple of other areas, the assessment noted that
erosion of the concrete had occurred. Cracks were noted in the walls, but the extent of the cracking
could not be determined.

The assessment reviewed and evaluated a video tape from the 1989/1990 inspection of the cell drain
header. ‘fhe assessment found that the sections of vitrified clay pipe were in good condition. The focus
and resolution of the camera robot used in the inspection was not good enough to determine the condition
of the joints. This inspection did not find any evidence of leakage from the cell drain header.

2.2.2.5 Secondary Containment in the 221-BB Building
In the 221-BB Building, the condensate pit acted as the secondary containment’for two tanks from the
Miscellaneous Tank Storage System. The overall condition of the secondmy containment was not well
defined. It is known that the secondary containment did not meet the regulatory requirements. Nn
studies of the secondary containment have been conducted.

2.2.2.6 Secondary Containment in the 221-BF Facility
The same arrangement was used in the 221-BF Facility where the tank room acted as the secondary
containment for two tanks from the Miscellaneous Tank Storage System. The overall condition of the
secondary containment was not well defined. It is known that the secondmy containment did not meet
the regulatory requirements. No studies of the secondary containment have been conducted.

2.2.2.7 Secondary Containment in the 276-BA Facili~
In the 276-BA Facility, the secondary containment is the structure. Individual containment areas were
provided for each tank. The secondary containment was lined with a compatible coating. Up to the time
of removal of the organic mixed waste from the 1S0 East tank, the coating was in good shape. By mid-
1998, bubbles had formed in the coating. There are no known spills within the secondary containment.

2.2.3 Areas of Concern in the Secondary Containment

The secondary containment within the 221 -B Building is known to contain several areaa where

the integrity of the secondary containment has been or could have been compromised. These
include the cell drain header, the canyon (22 l-B) build~ expansion joints, and Cell 10.

2.2.3.1 Cell Drain Header
As detailed in Section 2.2.2.3, the cell drain header joints between the 221-B Building segments were
sealed with a mastic or gum. Historically, the mastic in pipe joints did not maintain integrity over a long
period. Whh the 221-B Building having been consfnrcted between 1943 and 1945, the integrity of the
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mastic or gum joints is suspect. It is possible that liquid from the cell drain header could have leaked out
of the pipe joints and entered the environment via the expansion joints. The jointa embedded witbin the
221-B Building foundation end in the encasement should retain integri~. The type of joint between
Cell -10and the encasement is not known. The areas with the highest probability for releases to the
enviromnent are cell drain header joints/expansion joints at Cells 2 and 3, Cells 4 and 5, and the pipe
joints/expansion joints from Cells 18 and 19 through to Cells 38 and 39.

The condition and type of joint used be~een Cell 10 and the cell drain header/encasement ~e not
knom”. The condition and type ofjoint between the cell drain header/encasement and the cell drain
header embedded in the building foundation are not known.

2.2.3.2 Expansion Jointa
The expansion joints for the canyon structure itself are known to be a potential pathway for dangerous
waste to enter the environment. The expansion joints, located about every 12.2 meters through out the
canyon building structure, with 12.2 meter section contain two process cells. The expansion joints were
keyed to ensure building integrity and to help seal the interior from the outside environment. Each joint
was filled with about 12 millimeters of transite filler. The cells were isolated from the expansion joints
so there was no direct cell-expansion joint pathways.

There are no known releases of dangerous or mixed waste from the canyon secondary containment to the
environment via the expansion jointa. There is one known release of radioactive water via the expansion
joints. Between 1989 and mid-1990, there was a leak of an estimated 322,000 to 871,000 liters of steam
condensate into the hot pipe trench. This leak of radioactive water overflowed into the expansion joint
located behveen Cell 38 and Cell 39. The overflow was caused by capping the drain from the hot pipe
trench to the cell drain header as part of earlier operations.

2.2.3.3 Cell 10
Cell 10 is known to have managed mixed waste within the secondary containment over a long period.
Cell 10 is the lowest point within the 221-B Building and the cell drain header feed into a tank (TK-1O-1)
in the cell. At low flow rates, liquid flowing from the east cell drain header could have dribbled into the
cell itself. At high flow rates, there was enough liquid velocity for the stream to enter into the tank.
There was a long operating history (at least since the 1980’s) of liquid filling up the Cell 10 sump and
being jetted into TK-10-1.

With secondary containment intended for short-term management of waste, there is a potential that the
liquid mixed waste could have migrated into or through the secondary containment and into the
environment. The substantial 1.83-meter-thick concrete construction should be suftlcient to contain any
material. There are no known or documented releases of dangerous or mixed waste to the environment
via the Cell 10 sump.

2.2.4 Cell 4 Containerized Waste Storage

The Cell 4 containerized waste storage unit was used for the storage of 208-liter containers of solid
mixed waste, which did not contain free liquids. The design storage capacity of Cell 4 is 51.0 cubic
meters. Cell 4 is 3.96 meters wide, 5.38 meters long, and 6.7 meters deep. .
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2.2.5 Containment Building

Areas within the B Plant canyon are used to store solid (liquid-free) mixed waste in the form of discarded
process equipment and lead shielding materials. These areas are considered to be a ‘containment
building’ subject to the requirements of 40 CFR 265, Subpart DD. The contaimnent building storage
areas include the canyon deck and the process cells. Tbe process design capacity of the containment
building is 35,170 cubic meters. A qualified registered professional engineer certified that the
221-B Building meets the required desi~ slandards as specified in 40 CFR 265.1 10I(a)
(ETS-W-96-524).

Use of the ‘containment building’ concept started in 1994 (refer to B Plant Complex Part A, Form 3,
Revision 2, dated September 30, 1994). At this time, the storage of discarded process equipment with
the B Plant canyon was considered to be ‘miscellaneous storage’ under the Part A, Form 3 process code
S05. Revision 2 stated that the miscellaneous storage was conducted in a containment building. In 1996,
the process code S05 (miscellaneous storage) was changed by the U.S. Environmental Protection Agency
to process code S06 (containment building). This change was made in Revision 4 of the Part A Permit
Application, Form 3, issued on May 17, 1996.

The solid mixed waste consists of radioactively contaminated lead shielding materials. The failed
canyon process equipment and jumpers (or isolated components thereof) contain lead used as weights,
counterweights, or rad]ation shielding. The lead shielding materials are in the form of Iead sheets, lead
bricks, lead blankets, and lead shielding integral to various pieces of equipment. The solid mixed waste
might be contaminated with waste residues (Chapter 4.0, Section 4. 1.4).

2.3 SECURITY INFORMATION

The Hanford Facility is a controlled-access area. The Hanford Facility maintains around-the-clock
surveillance for the protection of government prope~, classified information, and special nuclear
materials. The Hanford Patrol maintains a continuous presence of protective force personnel to provide
additional security. All personnel accessing Hanford Facility areas must have a DOE-issued security
identification badge indicating the appropriate authorization. Persomel also could be subject to a
random search of items carried into or out of the Hanford Facility.

Hanford Facility personnel receive training on security regulations in the form of required security
education and on-the-job training. Methods for ensuring personnel compliance with security
requirements and provisions for security training are maintained on the Hanford Facility.

990201.1149 2-8
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Figure 2-10. 221-B Building Longitudinal Section through Cell Drain Header Looking South (1: 1000).
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Figure 2-11. Cell Drain Header Segment Joint.
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Table 2-1. Treatment end/or Storage Vessels

Vessel Vessel type Location TSD system Process code

E-5-2 Heat transfer 221-B Building, MISC 1,3
equipment Cell 5

TK-6-2 Storage tank 221-B Building, NCAW 2
Cell 6

TK-7-1 Storage tank 221-B Building, NCAW 2
Cell 7

TK-7-2 Storage tank 221-B Building, NCAW 2
Cell 7

TIC-8-I Storage tank 221-B Building, NCAW 2
Cell 8

TK-8-2 Storage tmrk 221-B Building, NCAW 2
Cell 8

TK-9- 1 Storage tank 221-B Building, LLW 7
Cell 9

TK-9-2 Storage tank 221-B Building, LLW 7
Cell 9

TK-10-1 Storage tank 221-B Building, LLW 7
Cell 10

TK-13-1 storage tank 221-B Building, NCAW 2
Cell 13

TK-14-2 Storage tank 221-B Building, NCAW 2
Cell 14

‘I-K -17-1 Storage tank 221-B Building, M3sc 3
Cell 17

TK-17-2 Storage tank 221-B Building, MIsc 3
Cell 17

T-1 8-2 Tower 221-B Building, MIsc 3
Cell 18

TK-1 8-3 Storage tank 221-B Building, MIsc 3
Cell 18

E-20-2 Heat transfer 221-B Building, Mlsc 3
equipment Cell 20

TK-21- 1 Storage tank 221-B Building, MIsc 3
Cell 21

TK-22- 1 Storage tank 221-B Building, MIsc 4
Cell 22

TK-23-1 Storage tank 221-B Building, LLW CONC 6
Cell 23

E-23-3 Heat transfer 221-B Building, LLW CONC 6
equipment Cell 23

(concentrator)

990201.1149 T2-1
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Table 2-1. Treatment and/or Storage Vessels

Vessel Vessel type Location TSD system Process code

E-23-3-1 Heat transfer 221-B Building, LLW CONC 6
equipment Cell 23

(tube bundle)

E-23-3-2 Heat transfer 221-B Building, LLW CONC 6
equipment ., Cell 23

(tube bundle)

E-23-4 Heat transfer 221-B Building, LLW CONC 6
equipment Cell 23

(condenser)

D-23-2 De-entrainer 221-B Building, LLW CONC 6.
Cel123

1 1 I I
TK-24-1 Storage tank 221-B Building, LLW 7.

Cell 24

TK-25-1 Storage tank 221-B Building, LLW 7
Cell 25

TK-25-2 Storage tank 221-B Building, LLW 7
Cell 25

TIC-26-1 Storage tank 221-B Building, ORG 5
Cell 26

TK-26-3 Storage tank 22 I-B Building, LLW 7
Cell 26

TK-27-2 Storage tank 221-B Building, ORG 5
Cell 27

TK-27-3 Storage tank 22 I-B Building, ORG 5,
Cell 27

TK-27-4 Storage tank 221-B Building, ORG 5
Cell 27

T-28-1 Tower 221-B MIsc 5
Cell 28

TK-28-3 Storage tank 221-B Building, ORG 5
Cell 28

TK-28-4 Storage tank 22 I-B Building, ORG 5
Cell 28

TIC-29-2 Storage tank 221-B Building, MIsc 5
Cell 29

TK-29-3 Storage tank 221-B Building, NCAW 5
Cell 29

TIC-29-4 Storage tank 221-B Building, ORG 5
Cell 29

1 r

T-30-1 Tower 221-B Building MIsc 59
Cell 30
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Table 2-1. Treatment and/or Storage Vessels

Vessel Vessel type Location TSD system Process code
TK-30-3 Storage tank 221-B Building, ORG 5

Cell 30

TK-32-I Storage tank 221-B Building, MIsc 1
Cell 32

TIC-33-1 Storage tank ~ 221-B Building, MIsc 3
Cell 33

TK-34-2 Storage tank 221-B Building, MLSc 3
Cell 34

TK-35-2 Storage tank 221-B Building, MIsc 3
Cell 35

TK-36-1 Storage tank 221-B Building, MIsc 3
Cell 36

TK-39-1 Storage tank 221-B Building, LLW 3
Cell 39

TK-39-2 Storage tank 221-B Building, NCAW 2
Cell 39

TK-39-5 Storage tank 221-B Building, NCAW 2’
Cell 39

TK-1OO Storage tank 221-B Building, MIsc 7
Canyon deck, trench side

of Cell 34
BCP Storage tank 221-BB Building, MIsc 6

Condensate Pit

BCS Storage tank 22 I-BB Building, MIsc 6
Condensate Pit

221-BF-A Storage tank 221-BF Facility Mlsc 6
Effluent Control Pit

221-BF-B Storage tank 221-BF Facility, MIsc 6
Effluent Control Pit

ISO West Storage tank 276-BA Facility ORG 5
Note: This tank has been

closed and removed.

1S0 East Storage tank 276-BA Facility ORG 5

990201.1149 T2-3
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Process CodesAepend:

Code Process ChemicalAdditions
1 Strontimrrpurification

Sulfate precipitation

Causticstrike

Rare esrtb

2 NCAW

3 Cesium processing

Cesium clarification

primary ion
exchange

Ion exchange
purification

4 Vessel vent system

Na$O, (sodium sulfate)
NzC03 (sodium carbonate)
NaOH (sodium hydroxide)
HN03 (nitricacid)
HEDTA (bydroxyetbylene
dismine triaceticacid)

NaOH
HN03
HEDTA

RE(N03)3(rareearthnitrate)
Nqso,
HEDTA
IINo,
N~CO,

DE (diatomaceousearth)

NaOH
HN03
HEDTA

NaOH
HEDTA
HNol
NH,
co,
Duoliteresin

NaOH
NH,
co,
Zeolite resin

Scale inhibitor
Dearborn874*

IYocess Descriptions

Batch processto sepsmte strontimnfrom
metsllic ions except for sodimn,bsrimn, and
rareearthsvia precipitation,metathesis,and
dissolution.

Precipitationprocessto remove metallic
impuritiessuch as iron,magnesium,nickel,
chromium, mm earths,aluminum,cadmimn,
zinc, manganese,and lead.

Precipitationprocesswith a mre earthcarrier
followed by metathesisthen aciddissolution
for strontiumpurification.

Separationandremoval of trmrsmiuric
bearingsolids andhigh-heatradioisotopes
by settling and filtration,This wss a
solidlhquidseparation,no chemical
additionswere required.

Removal of cesimn horn solidsby leaching
andcentrifugationin preparationfor
additionalpurificationvia ion exchange.

This is the secondstep in the cesium
purificationprocess. The processconsists of
the additionof a chelatingagentto prevent
precipitationof ironend akmrirmm
impuritiesand subsequentcationremoval of
cesium, sodimn, andpotassiumby ion
exchange.

Finalpurificationof cesimn. Cesimn
csrbonatewas produced,which wss suitable
for the encapsulationprocessvia ion
exchangefor cationremoval.

Buildup of carbonatesolids at discharge
point of the vessel vent number2 lime
requiredthe addkion of a scaleinbibkor to
prevent line pluggage.

990201.1149 T2-4



Process Codes/Legend:

5 Smontimrrrecovery, NaOH
(solvent extraction) N~C03

NaC,O,H, (Sodium
ghrconate)
HNo,
HEDTA
EDTA @hyienediarnirre
temacetic acid)
Cimicacid
ACOH (lrydroxyaceticacetic
acid)
TBP (tributylphospbate)
HDEHP
(fX2etbylhexylpbospboic
acid)
NPH (normalparaffii
hydrocarbon)

6 Evaporator/ NaOH
de-entrainer IINo,

Citric acid

7 Waste handling NaOH
NaNO, (sodium nitrite)

m-xx-xx
T-xx-xx
E-xx-xx
D-xx-xx
DST System
MIsc
NCAW
LLW
LLW CONC
ORG
WESF

DOE(RL-98-12, Rev. 1
02/99

Strontimrris purified througha series of
solvent exmactioncohrrrms,scrubbed,and
concentratedfor encapsulationas strontium
fluorideatWESF. Tbe rareearthelements
andcalciumimpuritiesarestrippedhorn the
organics!reamandroutedto DST System.

Tbe purposeof the waste concentration
processis to collect, blend,andneutralii
processwaste for volume reduction,and
‘%rrrrnoniasepamtionfor waste mansmittaito
DST System.

All waste sent to DSTS is requiredto meet
pH andNO, limits for DST System
corrosionandcompatibility.

Tank
Tower
Heat transfer equipment
De-entminer
Double-Shell Tank System
Miscellaneous Tank Storage
NCAW Storage and Treatment System
Low-Level Waste Storage and Treatment System
Low-Level Waste Concentrator
Organic Mixed Waste Storage System
Waste Encapsulation and Storage Facility

*Dearborn 874 is a trademark of Dearbome Division of W.R. Grace & Co., Lake’Zurick, 111.
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Table 2-2. Vessels by Treatment and/or Storage System.

Vessel Vessel Type Location Process Code

NCAW Storage and Treatment System

TK-6-2 Storage tank 221-B Building, 2
Cell 6

TK-7- 1 Storage tank 221-B Building, 2
Cell 7

TK-7-2 Storage tank 221-B Building, 2
Cell 7

TIC-8-1 Storage tank 221-B Building, 2
Cell 8

TK-8-2 Storage tank 221-B Building, 2
Cell 8

TK-13-1 Storage tank 221-B Building, 2
Cell 13

TK- 14-2 Storage tank 221-B Building, 2
Cell 14

TK-29-3 Storage tank 221-B Building, 5
Cell 29

TK-39-2 Storage tank 221-B Building, 2
Cell 39

TK-39-5 Storage tank 221-B Building, 2
Cell 39

LL W Storage end Treatment System

TK-9-1 Storage tank 221-B Building, 7
Cell 9

TK-9-2 Storage tank 221-B Building, 7
Cell 9

TIC-lo-l Storage tank 221-B Building, 7
Cell 10

TK-24-1 Storage tank 221-B Building, 7
Cell 24

TK-25-I Storage tank 221-B Building, 7
Cell 25

TK-25-2 Storage tank 221-B Building, 7
Cell 25

TK-26-3 Storage tank 221-B Building, - 7
Cell 26

TK-39-1 Storage tank 221-B Building, 3
Cell 39

LLW Concentrator

TK-23- 1 Storage tank 221-B Buildhg, 6
Cell 23
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Table 2-2. Vessels by Treatment and/or Storage System.

Vessel Vessel Type Location Process Code
F+23-3 Heat transfer 221-B Building, 6

equipment Cell 23
(concentrator)

E-23-3-1 Heat transfer 221-B Building, 6
equipment Cell 23

(tube bundle)

E-23-3-2 Heat transfer 221-B Building, 6
equipment Cell 23

(tube bundle)

E-23-4 . Heat transfer 221-B Building, 6
equipment Cell 23
(condenser)

D-23-2 De-entrainer 221-B Building, 6
Cell 23

Organic Mixed Waste Storage System

TK-26- 1 Storage tank 221-B Building, 5
Cell 26

TK-27-2 Storage tank 221-B Building, 5
Cell 27

TK-27-3 Storage tank 221-B Building, 5
Cell 27

TK-27-4 Storage tank 221-B Building, 5
Cell 27

TK-28-3 Storage tank 221-B Building, 5
Cell 28

TK-28-4 Storage tank 221-B Building, 5
Cell 28

TK-29-4 Storage tank 221-B Building, 5
Cell 29

TK-30-3 Storage tank 221-B Building, 5
Cell 30

ISO West Storage tank 276-BA Facility 5
Note This tank has been closed and

removed.

1S0 East Storage tank 276-BA Facility 5

M iscehneous Tank Storage

E-5-2 Heat transfer 221-B Building, 1,3
equipment Cell 5

TIC-17-1 Storage tank .221-B Building, 3
Cell 17

TK-17-2 Storage tank 221-B Building, 3
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Table 2:2. Vessels by Treatment and/or Storage System.

Vessel Vessel Type Location Process Code

Cell 17
T-1 8-2 Tower 221-B Building, 3

Cell 18
TIC-I 8-3 Storage tank 221-B Building, 3

Cell 18
E-20-2 Heat transfer 221-B Building, 3

equipment Cell 20
TIC-21-I Storage tank 221-B Building, 3

Cell 21
TK-22- 1 Storage tank 221-B Building, 4

Cell 22
T-28- 1 Tower 221-B Building, 5

Cell 28
TK-29-2 Storage tank 221-B Building, 5

Cell 29
T-30-I Tower 221-B Building, 5

Cell 30
TIC-32-I Storage tank 221-B Building, I

Cell 32
TK-33-1 Storage tank 221-B Building, 3

Cell 33
TK-34-2 Storage tank 221-B Building, 3

Cell 34
TK-35-2 Storage tank 221-B Building, 3

Cell 35
TK-36-I Storage tank 221-B Building, 3

Cell 36
TK-1OO Storage tank 221-B Building, 7

Canyon deck, trench side of Cell 34
BCP Storage tank 221-BB Building, 6

Condensate Pit
BCS Storage tank 221-BB Building, 6.

Condensate Pit
221-BF-A Storage tank 221-BF Facility, 6

Effluent Control Pit
221-BF-B Storage tank 221-BF Facility, 6

Effluent Control Pit
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Process Codes/Le~end

Code Process
1 Strontium

purification

Sulfate
precipitation

Causticsmike

Rare earth

2 NCAW

3 Cesimn
processing

ChemicalAdditions

N+SO, (sodium sulfate)
N~C03 (sodimn carbonate)
NaOH (sodium hydroxide)
HNO, (nitric acid)
HEDTA (hydroxyethylene diamine
triaceticacid)

NaOH
HN03
HEDTA

RE(N03), (rareearthnitrate)
Na$O,
HEDTA
HN03
N~CO,

DE (diatomaceousearth)

Cesimn NaOH
clarification HN03

HEDTA

Primmy ion NaOH
exchange HEDTA

HN03
NH,
co,
Duoliteresin

Ion exchrmge NaOH
Purification NH,

co,
Zeolite resin

ProcessDescriptions

Batchprocessto separatestrorrtimn
from metallic ions except for sodirmr,
barium,andrareearthsvia precipitation,
metathesis,anddissolution,

Precipitationprocessto remove metallic
impuritiessuch as iron,magnesinm,
nickel, chromium,rareearths,
alumirmm,cadmium,zinc, mmrgmrese,
mrdlead.

Precipitationprocesswith a rareearth
carrierfollowed by metathesis then acid
dissolutionfor strontiumpurification.

Sepamtionmrdremovalof trsnsurmric
bearingsolidsandhigh-heat
radioisotopesby settlingmrdfiltration.
This was a solidliquid separation,no
chemicaladditionswere required.

Removal of cesimrrfrom solids by
leachingsnd centritisgationin
preparationfor additionalpurification
via ion exchange,

This is the secondstep in the cesimn
prrrificationprocess. The process
consists of the additionof a chelating
agentto preventprecipitationof iron
snd ahmrirnmrimpuritiesand
subsequentcationremoval of cesimn,
sodimn, mrdpotassiumby ion exchange.

Finalpurificationof cesirmr. Cesirrm
carbonatewas produced,which was
suitablefor the encapsulationprocess
via ion exchangefor cationremoval.

990201.1149 T2-9
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Process CodesiLegend

4 Vessel vent
system

5 Stcontiunr
recovery,
(solvent
extinction)

6 Evaporator/
de-entminer

7 Waste handliig

Scale inhibitorDearborn874*

NaOH
N+C03
NaC,O,H, (sodium gluconate)
HN03
HEDTA
EDTA (etbylenedimninetetraaceticacid)
Citic acid
ACOH Qydroxyacetic acetic acid)
TBP (tributylphosphate)
HDEHP(Di2etbylhexy1phosphoicacid)
NPH (normalpamffii hydrocarbon)

NaOH
I+No,
Citricacid

NaOH
NaNO, (sodium nitfite)

DOEIRL-98-12, Rev. 1
02/99

Buildup of carbonatesolids at discharge
point of the vessel vent number 2 line
requiredthe additionof a scale inhibitor
to prevent limepluggage.

Strontiumis purifiedthough a series of
soivent extractioncohmms, scrabbed,
andconcermatedfor encapsulationas
strontiumfluorideat WESF. The rare
emth elementsandcalciumimpurities
arestipped from the organicstream and
routedto DST System,

The proposeof the waste concentmtiorr
processk to collect,blend, and
netmalize processwaste for volume
reduction,andammoniaseparationfor
waste tmnsmittalto DST System.

All waste transferredto DSTS was
requiredto meet pH andN02 limits for
DST System corrosionand
compatibility.

TK-xx-xx Tank
T-xx-xx Tower
E-xx-xx Heat tmnsfer equipment
D-xx-xx De-entminer
DST System Double-Shell Tank System
WESF Waste Encapsulation end Storage Facility
*Dearborn 874 is a tradem;k of Dearbome Di~ision of W.R. Grace& Co., Lake Zurick, 111.
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Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillary Eauigment.. .

Location Equipment System Vessel characteristics and

of vessels or location related ancillary equipment

Cell 5, E-5-2 MISC Characteristics: Shape: cylindrical with pipe connections on one side, height
221-B Building 6.40 meters overall, maximum diameter 1.37 meters.

Material of construction: stainless steel.
Capacity: 6,204 liters.

S~ecitic ancillarv eaui~ment Various jumpers that lead from vessel to the connections
on the cell walls.

Cell 5 MISC General ancillary eauioment
● Hot pipe trench piping between Cell 5 and the other cells.
. Transfer piping between Cell 5 and 221-BB Building.
● Secondary containment for E-5-2.

Cell 6, TK-6-2 NCAW Characteristics Shape: cylindrical, height 4.27 meters; diameter 2.44 meters.
221-B Building Material of construction: stainless steel.

Capacity 19,684 liters.

S~ecific ancillaw ecwi~ment Various jumpers that lead from vessel to the connections
on the cell walls.

Cell 6 NCAW General ancillarv eauivmerrt
. Hot pipe trench piping between Cell 6 and the other cells.
● Secondary containment for TK-6-2.

Cell 7, TK-7- 1 NCAW Characteristics: Shape cylindrical, height 4.27 meter$ diameter 2.44 meters.
221-B Building Material of construction: stainless steel.

Capacity 19,306 liters.

Specitic ancillarv equipment Various jumpers that lead from vessel to the connections
on the cell walls.
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Location
of vessels

Sell 9,
221-B Building

[Cent)

Cell 10,
221-B Building

Cell 13,
221-B Building

Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillaw Eouiument.

Equipment
or location

TK-9-2

Cell 9

TK- 10-1

Cell 10

TK-13-1

Cell 13

System

LLW

LLW

LLW

LLW

NCAW

NCAW

. .

Vessel characteristics and
related ancillary equipment

Characteristics: Shape: cylindrical, height 4.27 meters; diameter 2.44 meters.
Material of construction: stainless steel.
Capacity: 19,684 liters.

Mrecific ancillarv eauiDmenti Various jumpers that lead from vessel to the connections
on the cell walls.

General ancillary eauipment
. Hot pipe trench piping be~een Cell 9 and the other cells.
. Transfer piping between Cell 9 and the 154-BX-U5 diversion box.
. Secondary containment for TK-9-I and TK-9-2.

Characteristics: Shape: rectangular, height 2.13 meters, length 5.49 meters, width
3.35 meters.
Material of construction: stainless steel.
Capacity 37,839 liters.

Specific ancillaw eauipmenti Various jumpers that lead from vessel to the connections
on the cell walls.

General ancillaw eauipment
● Hot pipe trench piping between Cell 10 and the other cells.
● Transfer piping between Cell 10 and the 216-B-39 Trench and Retention Basin.
. Secondary containment for TK-10-1.

Characteristics Shape: cylindrical, height 2.74 meters; diameter 2.74 meters.
Material of constructiorx stainless steel,
Capacity 14,812 liters.

Specific ancillarv eauipment Various jumpers that lead from vessel to the connections
on the cell walls.

General ancillary eauipmenti
● Hot pipe trench piping between Cell 13 and the other cells.
. Secondary containment for TX-l O-1.
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Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillary Equiument.. .
Location Equipment System Vessel characteristics and
of vessels or location related ancillary equipment

Dell 18, TK-18-3 MISC Characteristics: Shape cylindrical, height 2.13 meters; diameter 1.37 meters.
221-B Building Material of construction: stainless steel.

:Cont) Capacity: 10,576 liters.

Soecific ancillarv ecmiumenti Various jumpers that lead from vessel to the connections
on the cell walls.

Cell 18 MISC General ancillarv equipment
● Hot pipe trench piping between Cell 18 and the other cells.
● Transfer piping between Cell 18 and:

- 244-B Building
- 241-BX- 154-US diversion box.

● Secondary containment for T-18-2 and TK- 18-3.

Cell 20, E-20-2 MISC Characteristics: Shape: cylindrical with pipe connections on one side, height
221-B Building 6.40 meters overall, maximum diameter 1.37 meters.

Material of construction: stainless steel.
Capacity 5,875 liters.

Specific ancillam eauipment Various jumpers that lead from vessel to the connections
on the cell walls.

Cell 20 MISC General ancillarv equipment:
● Hot pipe trench piping between Cell 20 and the other cells.
● Secondary contairiment for E-20-2.

Cell 21, TK-21 -1 MISC Characteristics: Shape: oval, height 4.27 meters, length 4.88 meters, width 3.05 meters.
221-B Building Material of constmction stainless steel.

Capacity 201,656 liters.

Srrecitic ancillarv emri~ment Various jumpers that lead ffom vessel to the connections
on the cell walls.
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Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillary Equipment,

Location Equipment System Vessel characteristics and

of vessels or location related ancillary equipment

:ell 23, E-23-3 LLW Characteristics: Shape: basically cylindrical, overall height 4.88 meters, overall

!21-B Building Cone diameter 1.52 meters.

Cent) Material of construction: stainless steel.
Capacity: 1I,356 liters.

Specific ancillary equipment
. Various jumpers that lead from vessel to the connections on the cell walls.
● Various jumpers between vessel and:

- TK-23-1
- D-23-2.

● Process interconnection between vessel and:
- E-23-3-1
- E-23-3-2
- D-23-2.

E-23-3-1 LLW Characteristics: Shape: basically cylindrical, overall height 4.66 meters, overall
Cone diameter 1.40 meters.

Material of construction: stainless steel.
Capacity Oliters.

Specific ancilIary equiomenk
● Various jumpers that Iead from vessel to the connections on the cell walls.
● Process interconnection between vessel and E-23-3.

E-23-3-2 LLW CHARACTERISTICS: Shape: basically cylindrical, overaII height 4.66 meters, overaIl
Cone diameter 1.40 meters.

Material of construction: stainless steel.
Capacity: Oliters.

S~ecific ancillarv earri~menti
● Various jumpers that lead from vessel to the connections on the cell walls.
● Process interconnection between vessel and E-23-3.



~
s Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillary Equipment.2
L
g Location Equipment System Vessel characteristics and

of vessels or location related anciIImy equipment

:ell 23, E-23-4 LLW Characteristics: Shape basically cylindrical with large number of additional pipes,
221-B Building Cone overall length 3.66 meters, overall height 1.83 meters.
RCont) Material of constmction stainless steel.

Capacity Oliters.

Specific ancillary equipment
● Various jumpers that lead from vessel to the connections on the cell walls.
● Process interconnection between vessel and D-23-2.

D-23-2 LLW Characteristics: Shape cylindrical, height 2.13 meters overalfi diameter 1.52 meters.
Cone Material of construction: stainless steel.

Capacity Oliters.

Sr)ecific ancillary emsi~ment:
● Various jumpers that lead from vessel to the connections on the cell walls.
. Various jumpers between vessel and E-23-3.
● Process interconnection between vessel ,and

- E-23-3
- E-23-4.

Cell 23 LLW General ancillarv emrioment
Cone . Hot pipe trench piping between CeII 23 and the other cells.

● Transfer piping between Cell 23 and the 154-B-U4 diversion box BCS.
. Secondary containment for TK-23-1, E-23-3, E-23-4, and D-23-2.

Cell 24, TK-24- 1 LLW Characteristics: Shape: oval, height 4.27 meters, length 4.88 meters, width 3.06 meters.
221-B Buildhg MateriaI of construction stainless steel.

Capacity 52,614 liters.

Specific ancillary erxsi~menti Various jumpers that lead from vessel to the connections
on the cell walk.



Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillarv Eauinment.. .

Location Equipment System Vessel characteristics and

of vessels or location related ancillary equipment

Cell 24, Cell 24 LJ_’w General ancillarv equipment

221-B Building . Hot pipe trench piping between Cell 24 and the other cells.

(Cent) ● Transfer piping between Cell 24 and the Tank Farms BCS the 221-BB Building
Condensate Pit.

● Secondary containment for TK-24-1.

Cell 25, TK-25-1 LLW Characteristics: Shape cylindrical, height 4.27 meters; diameter 2.44 meters.

221-B Building Material of construction: stainless steel.
Capacity 18,548 liters.

Specific ancillarv equipment Various jumpers that lead from vessel to the connections
on the cell walls.

TK-25-2 LLW Characteristics: Shape: cylindrical, height 4.27 meters diameter 2.44 meters.
Material of constmctiorx stainless steel.
Capacity 18,548 liters.

Specific ancillary equipment Various jumpers that lead from vessel to the connections
on the cell walls.

Cell 25 LLW General ancillary equi~men~
● Hot pipe trench piping between Cell 25 and the other cells.
● Transfer piping between Cell 25 and the 244-AR Vault.
● Secondary containment for TK-25-1 and TK-25-2.

Cell 26, TIC-26-I ORG Characteristics: Shape cylindrical, height 2.74 meter> dhrneter 2.74 meters..

221-B Building Material of construction: stainless steel.
Capacity 14,763 liters.

Specific ancillary emriumenti Various jumpers that lead from vessel to the connections
on the cell walls.



Location
of vessels

:ell 26,
221-B Building
[Cent)

Cell 27,
221-B Building

Cell 27,
221-B Building

(Cent)

Table 2-3. Treatment and/or Storage Vessel Characteristics and Related AncilIary Eauipment.

Equipment
or location

TK-26-3

Cell 26

TK-27-2

TK-27-3

TK-27-4

Cell 27

System

LLW

ORG
and

LLW

ORG

ORG

ORG

ORG

. .
VesseI characteristics and

related ancillary equipment

Characteristics: Shape: oval, height 3.81 meters, length 2.13 meters, width 1,52 meters.
Material of construction: stainless steel.
Capacity 9,922 liters.

Specific ancillam eauiumenti Various jumpers that lead from vessel to the connections
on the cell walls.

General ancillary eauipment
. Hot pipe trench piping between Cell 26 and the other cells.
. Transfer piping behveen Cell 26 and the 154-B-U3 diversiou box.
. Secondary containment for TK-26-1 and TK-26-3.

Characteristics: Shape cylindrical, height 3.66 meters; diameter Width 1.52 meters.
Material of construction: stainless steel.
Capacity: 7,571 liters.

Specific ancillav eauipment Various jumpers that lead from vessel to the connections
on the cell walls.

Characteristics: Shape oval, height 3.81 meters, length 2.13 meters, width 1.52 meters.
Material of construction: stainless steel.
Capacity 14,385 liters.

Specific ancillaw equipment: Various jumpers that lead from vessel to the connections
on the cell walls.

Characteristics Shape oval, height 1.07 meters, length 1.52 meters, 2.75 meters.
Material of construction: stainless steel.
Capacity 1,022 liters.

~ecific ancillaw eaui~menti Various jumpers that lead from vessel to the connections
on the cell walls.

General ancillarv eauiomenti
. Hot pipe trench piping between Cell 27 and the other cells.
● Secondary containment for TK-27-2, TK-27-3, and TK-27-4.



Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillary Equipment.

Location Equipment System Vessel characteristics and
of vessels or location related ancillary equipment

Jell 28, T-28-1 MIsc Characteristics: Shape: roughly cylindrical, height overall 5.94 meters; rectangular
121-B Building footprint 1.22 meters wide and 1.52 meters long tower also consists of a cylinder with a

diameter of about 0.30 meter and a height of about 4.88 meters.
Material of construction: stainless steel.
Capacity 10,001 liters.

S~ecific ancillarv eauipmenti
. Various jumpers that lead from vessel to the connections on the cell walls.
● PG-28-l (pulse generator for T-28-1).

TK-28-3 ORG Characteristics: Shape: cylindrical, height 4.27meters; diameter 2.13 meters.
Material ofconstmction: stainless steel.
Capacity:’ 14,385 liters.

Srrecific ancillary ewripmenti Various jumpers thatlead fromvessel tothe connections
on the cell walls.

TK-28-4 ORG Characteristics: Shape oval, height l. 07meters, len~hl.52meters, width 2.75 meters.
Material of construction: stainless steel.
Capacity 1,0601iters.

SPecific ancillarvequi~ment Various jumpers thatlead fromvessel tothe connections
on the cell walls.

Cell 28 MISC General ancillary equipment
and . Hotpipetrench piping between Cell 28andthe other cells.

ORG ● Transfer piping beWeen Cel128and the154-BX-U3 diversion box.
. Secondary containment for T-28-1, TK-28-3, and TK-28-4.

CeO 29, TK-29-2 MISC Characteristics: Shape: oval, height 4.27meters, len@h2.90 meters, width l.52meters.

221-B Building Material of construction: stainless steel.
Capacity: 57,0721iters.

Specific ancillary erwipmenti Various jumpers thatlead fromvessel tothe connections
on the cell walls.



Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillaw EauiDment.. .

Location Equipment System Vessel characteristics and
of vessels or location related ancillary equipment

:ell 29, TK-29-3 NCAW Characteristics: Shape: oval, height 4.27meters,len@h 2.90meters, width l.52meters.
221-B Building Material of construction: stairdess steel.

:Cont) Capacity 15,5201 iters.

Srrecific ancillary equipment: Various jumpers that lead from visselto the connections
on the cell walls.

TK-29-4 ORG Characteristics: Shape cylindrical, height 2.64 meters; diameter 0.51 meter.
Material of construction: stainless steel.
Capacity: 4921iters.

S~ecific ancillarveaui~menk Variorrsjumpers that lead from vessel tothe connections
onthe cell walls.

Cell 29 MlSC, General ancillary eauirrmen~
ORG, ● Hotpipetrench piping between Cell 29andthe other cells.

and . Transfer piping between Ce1129 and the 154-BX-U7 diversion box.
NCAW ● Secondary containment for TK-29-2, TK-29-3, and TK-29-4.

Cell 30, T-30-1 MISC Characteristics: Shape: roughly cylindrica!, height overall 5.94meters; rectangular
221-B Building footprint 1.22 meters wide and 1.52 meters long tower also consists of a cylinder with a

diameter of about 0.30 meter and a height of about 4.88 meters.
Material of construction: stairdess steel.
Capacity 9,971 liters.

Specific ancillary eauirrmenti
. Various jumpers thatlead fiomvesseI totheconnections onthe cell walls.
● PG-30-l (pulse generator for T-30-1).

TK-30-3 ORG Characteristics: Shapti ovaI, height 4.27 meters, length 2.90 meters, width 1.52 meters.
Material of construction: stainless steel.
Capaci&: 15,5201 iters.

Suecific ancillary eauiumenti Various jumpers that lead from vessel tothe connections
on the cell walls.

!
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Table 2-3. Treatment antior Storage VesseICharacteristics and Re\ated AncillaWEquipment.

Location Equipment System Vessel characteristics and
of vessels or location related ancillary equipment

:ell 35, TK-3 5-2 MISC Characteristics: Shape: cylindrical, height 2.74 meters; diameter 2.74 meters.
?21-B Building Material ofconstrwction: stairdess steel.

Capacity 58,7491 iters.

S~ecitic ancillary earriPmenk Various jumpers that lead from vessel tothe connections
on the cell walls.

Cell 35 MISC General ancillarv equir)menti
. Hotpipetrench piping between Cel135andthe other cells.
. Transfer piping between Cell 35 and the 224-B Building.
● Secondary containment for TK-35-2.

Cell 36, TK-36-1 MISC Characteristics: Shape: oval, height 4.27 meters, length 2.90 meteis, width 1.52 meters.
221-B Building Material of construction: stainless steel.

Capacity 58,749 liters.

Strecific ancillarv emsi~menti Various jumpers that lead from vessel to the connections
on the cell walls.

Cell 36 MISC General ancillary equipment
. Hot pipe trench piping between Cell 36 and the other cells.
● Secondary containment for TK-36-1.

Cell 39, TK-39- 1 LLW Characteristics: Shape: oval, height 3.66 oieters, length 2.90 meters, width 1.52 meters.
221-B Building Material of construction: stainless steel.

Capacity: 13,120 liters.

Specific ancillary equ’ipmenti Various jumpers that lead from vessel to the connections
on the cell walls.

TK-39-2 NCAW Characteristics: Shape cylindrical, height 3.86 meter$ diameter 1.52 meters.
Material of construction: stainIess steel.
Capacity 6,814 liters.

Specific ancillarv eouiument: Various jumpers that lead from vessel to the connections
on the cell walls.



Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillary Equipment.

Location Equipment System Vessel characteristics and
of vessels or location related ancillary equipment

Cell 39, TK-39-5 NCAW Characteristics: Shape: oval, height 3.66 meters, length 2.90 meters, width 1.52 meters.
221-B Building Material of construction: stainless steel.

[Cent) Capacity 7,571 liters.

Specific ancillaw emrir)ment Various jumpers that lead from vessel to the connections
on the cell walls.

Cell 39 LLW General ancillary eqrripmeri~
and ● Hotpipe trench piping between Cell 39 and the other cells.

NCAW . Transfer piping between Cell 39 and the 225-B Building.
. Secondary containment for TK-39-1, TK-39-2, and TK-39-5.

Canyon Deck, TK-1OO MISC Characteristics: Shape: cylindrical, height 3 meters; diameter 2.5 meters
221-B Building Material of construction: stainless steel

Capacity 15,142 liters

Suecitic ancillam equioment None, the tank is isolated and resting on the canyon deck.
General ancillarv emripmenh Secondary containment for TK-100 comprises the canyon
deck draining into the hot pipe trench and Ceil 34.

221-BB Building BCP MISC Characteristics: Shape: cylindrical, height 1.98 meters; diameter 1.07 meters.
Material ofconstrrrction: stairdesssteel.
Capacity 8,597,1itters.

Srrecific ancilIary equipmenk
. Various jumpers thatlead fromthe vessel tothepipe connections within the

1-BB Building condensate pit.
● Transfer piping between BCP and

- Cell 22
- Cell 23
- Cell 24
- 221-BF-A and 221-BF-B
- 216-B-62 Crib and 216-B-64 Retention Basin via the BCS diverting pit.
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Table 2-3. Treatment and/or Storage Vessel Characteristics and Related Ancillary Equipment.

Location Equipment System Vessel characteristics and
of vessels or location related ancillary equipment

221-BF-B MISC Characteristics Shape: oval, height 4.27 meters, length 4.88 meters, width 3.05 meters.
Material of construction: stainless steel.
Capacity 186,280 liters.

Specific ancillarv eauiDmenti
● Various jumpers that lead from the vessel to the pipe connections within the

221-BF Building eftluent control pit.
● Overflow piping between 221-BF-A and 221-BF-B.
● Transfer piping between 221-BF-.W22I-BF-B and

- BCF’
- 216-B-62 Crib
- 216-B-64 Retention Basin via

the BCS diverting pit.

Tank Room MISC General ancillarv eauiument Secondary containment for 221-BF-A and 221-BF-B.

276-BA Facility 1S0 East ORG Characteristics: Shape: cylindrical, length 6.10 meters long diameter 3.00 meters.
Material of construction: stainless steel.
Capacity: 17,500 liters.

Specific ancillary eauiDment None.

276-BA ORG General ancillarv eauipmenti
● Secondary containment for 1S0 West.
● Secondary containment for ISO East.

MISC
NCAW
LLW
LLW Cone
ORG
TK-XX-XX
T-xx-xx
E-xx-xx
D-xx-xx
221-BB Building

=MiscellaneousTank Storage
=NeutralizedCurrentAcid Waste StorageandTreatmentSystem
=Low-Level Waste StorageandTreatmentSystem
=LLW Concentrator
=OrganicMixed Waste StorageSystem
=tank
=tower
=heattransferequipment
=de-entrainer
=ProcessSteam andCondensateBuilding.
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3.0 PROCESS INFORMATION

‘Ilk chapter discusses the missions, the primary processes that occurred in the treatment andlor storage
vessel systems, a summary of the historical processes associated with the vessel systems, and the storage
processes associated with Cell 4 Wd the containment building.

3.1 B PLANT COMPLEX MISSIONS

The first mission was radiochemical separations to recover plutonium using the bismuth-phosphate
process (1945 to 1952). The second mission was waste partitioning to separate and recover strontium
and cesium using a solvent extraction and ion exchange process (1963 to 1983). Associated with the
second mission was support for WESF operations (1974 to 1998). The tlrkd mission was pretreatment of
tank waste using ion exchange (1984 to 1990). The final mission is decommissioning (1995 onward).
These activities are summarized in Figure 3-1.

3.1.1 Radiochemical Separations

The original mission was the recovery of phrtonium from irradiated nuclear fuel using the
bismuth-phosphate process. B Plant was the second full-scale radiochemical processing plant in the
world. B Plant operated from 1945 to 1952. With newer and more et%cient plutonium recovery
facilities becoming opersitional, B Plant was shutdown in 1952. B Plant was inactive until re-roled for
the waste partitioning mission (Section 3.1 .2) in the early 1960’s. The radiochemical separations mission
did not contribute to the waste or waste residues in’the B Plant treatment and/or storage systems. An
extensive clean out of material from the radiochemical separations mission was conducted to prepare for
the waste partitioning mission.

3.1.2 Waste Partitioning Mksion

Modifications began in 1963 and were completed in 1968. Waste partitioning operations started in 1968
and were completed in 1983. High-activity waste was partitioned using a combination solvent extraction
and ion exchange process. A series of different process configurations were used during waste
partitioning. The sources of the high-activity waste were the stored tank waste generated by reprocessing
operations at both the Reduction-Oxidation (REDOX) and the Plutonium-Uranium Extraction (PUREX)
Plants. After partitioning, the waste was returned to tank farms for continued storage.

The primary isotopes recovered during waste partitioning were strontium-90 via solvent extraction and
cesium- 137 via ion exchange. Other components partitioned out included promethium-147,
technetium-99, rhodium, palladium, and a few other metals. Over 100 million curies of strontium-90 and
cesium- 137 were recovered in the form of 640 strontium fluoride capsules and 1,577 cesium chloride
capsules.

3.1.3 Support of Waste Encapsulation and Storage Facility Operations

An aspect of the waste partitioning mission was to support operations at WESF. WESF was constructed
between 1970 and 1972 for storage of the strontium and cesium capsules produced during the waste
partitioning mission. WESF became operational in 1974 and was considered an integral part of the

990201.1325 3-1
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B Plant Complex. WBSF was separated from the B Plant Complex for independent operation during the
Transition Phase.

3.1.4 Tank Waste Remediation Pretreatment Project

The purpose of the pretreatment project was to separate the tank waste into high- and low-activity (i.e.,
radioactivity) waste streams. The high-activity waste would be sent to the Hanford Waste Vitrification
Plant (HWVP) and tbe low-activity waste would be sent to the Grout Treatment Facility. Pretreatment
used an ion exchange process to do the separation.

The B Plant Complex was selected to house the pretreatment process in the mid-1980’s. Between 1987
and 1990, the necessary permits were sought to operate the B Plant Complex as the pretreatment facility.
In 1990, it was determined that the B Plant Complex could not meet modem safety, seismic, and
containment criteria, Because of these regulatory concerns, full-scale pretreatment did not occur.

3.1.5 Facility Decommissioning

The final mission, which commenced October 5,1995, is facility decommissioning. The scope of
facility decommissioning is defined in Chapter 8 of the Tri-Party Agreement. FaciliV decommissioning
is divided into three phases: transition, S&M, and disposition.

The Transition Phase involved stabilization, deactivation, and limited decontamination to bring the
facility into a safe condition for entry into the long-term S&M phase. The goal of the Transition Phase
preclosure activities was to place the waste management systems into a safe and environmentally secure
condition that would require minimum maintenance and care. The Transition Phase was completed in
early 1998.

The objectives of the S&M Phase are to ensure adequate containment of any contaminants left in place,
to provide physical safety and security controls, and to maintain the B Plant Complex in a manner that
presents no significant risk to human health or the environment. A S&M Plan will address
(1) surveillance, (2) maintenance, (3) quality assurance, (4) radiological controls, (5) hazardous materials
protection, (6) health and safety including emergency preparedness, (7) safeguards and security, and
(8) cost and schedule.

The Disposition Phase involves taking the B Plant Complex to a final end-state. Disposition Phase
activities could include decontamination, dismantling, entombment, closure, and site restoration. For the
B Plant Complex, this would include final closure or closure with postclosure care of the tiu’eewaste
management systems (treatment and/or storage in vessels, containerized waste storage, and storage in a
containment building).

3.2 TREATMENT AND/OR STORAGE VESSEL PROCESS DESCRIPTIONS

Before being regulated, the processing operations conducted in the vessel systems included storage,
separations using precipitation and centrifngation, solvent extraction and ion exchange, concentration by
evaporation, de-entrainment (removing droplets of liquid tiaveling in a vapor stream), condensation of a
vapor stream, and chemical additions. General process summaries for the individual vessel systems are
presented in Section 3.3. Because these processes were not active when the B Plant Complex was
regulated as a TSD unit, these processes are not addressed in detail.
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1
2 Only two processes occurred in the vessel system following regulation in 1987: waste storage
3 (Section 3.2.1) and waste treatment by chemical addition (Section 3.2.2). The decontamination of the
4 organic mixed waste was part of the Transition Phase activities and is discussed in greater detail in
5 Chapter 7.o, Section 7.1.3.
6
7
8 3.2.1 Waste Storage

9 Waste storage is s~mply storage of mixed waste in a vessel for more than 90 days. All treatment and/or
10 storage vessel systems in the B Plant Complex were involved in waste storage.
11
12
13 3.2.2 Treatment by Chemical Addition

14 Treatment by chemical addition was done for waste being transfemed to the DST System. The purpose
15 of thk treatment was to change some of the characteristics of the waste to meet the DST System waste
16 acceptance criteria (DOE/RL-90-39). Part of the DST System waste acceptance criteria is a pH greater
17 than 12.0 and a nitrite concentration greater than 0.011 molarity (M). The purpose of the acceptance
18 criteria is to obtain the necessary conditions to inhibit corrosion of the carbon steel tanks in the
19 DST System. Generally, sodium hydroxide was added to raise the pH and sodium nitrite was added to
20 raise the nitrite concentration. Only the treatment and/or storage vessels that routinely treated waste by
21 chemical addition were part of the LLW Storage and Treatment System.
22
23
24 3.3 TREATMENT AND/OR STORAGE VESSEL SYSTEM PROCESS SUMMARIES

25 The process history for each of the treatment and/or storage vessel systems is summarized in the
26 following sections.
27
28
29 3.3.1 Neutralized Current Acid Waste Treatment and Storage System Process Summary

30 The NCAW Treatment and Storage System was part of the Tank Waste Remediation Pretreatment
31 Project. Following regulation as a treatment and/or storage vessel system, the primary process was waste
32 storage. The system included a series of tanks, a sintered metal filter, and en ion exchange column. The
33 vessels involved are identified in Chapter 2.0, Tables 2-2 and 2-3 and in Figure 2-9.
34
35 No waste processing operations using the NCAW Storage and Treatment System took place. Some
36 limited, demonstration scale-testing using demineralized waste occurred during 1986 and 1987. In 1990,
37 the use of the B Plant Complex for pretreatment of tank waste was abandoned. All remahing.NCAW
38 solutions were transferred back to the DST System in May of 1993. The NCAW system is inactive.
39
40 The NCAW Storage and Treatment System was spread among six process cells in the 221-B Building
41 and includes 10 vessel systems (Chapter 2.0, Figure 2-9). The specifics of each vessel, ita location,
42 physical characteristics, and ancillary equipment are presented in Chapter 2.0, Tables 2-2 and 2-3.
43
44
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3.3.2 Low-Level Waste Storage and Treatment System Process Summary

The LLW Storage and Treatment System supported the general operations of the B Plant Complex. This
was the only vessel system operated after the B Plant Complex became regulated as a TSD unit. The
system consisted of a series of storage and treatment tanks. The system was used to collect and store
process drainage from the B Pkmt Complex that would not be transferred to the DST System within
90 days. An example of process drainage included steam condensate contaminated with low-activity
ra{lonuclides. Similar liquids were collected from WESF. Before transfer to the DST System, the LLW
was treated to meet the DST System waste acceptance criteria.

The LLW Storage and Treatment System was spread among six process cells in the 221-B Building and
included eight vessel systems (Chapter 2.0, Figure 2-9). The specifics of each vessel, its location,
physical characteristics, and ancillary equipment are presented in Chapter 2.0, Tables 2-2 and 2-3.

This system operated into the Transition Phase because the system supported WESF and the Transition
Phase activities. The LLW Storage and Treatment System was deactivated in 1998.

3.3.3 Low-Level Waste Concentrator Process Summa~

The LLW Concentrator was operated to concentrate the LLW in the LLW Storage and Treatment
System. The LLW Concentrator last operated in 1987. Operations were completed before the B Plant
Complex was regulated as a TSD unit. Following regulation, the primary process was waste storage in
the vessels that comprise the LLW Concentrator.

The LLW Concentrator is located in one process cell and consisted of the three-component waste
concentrator, a de-entrainer (that removed droplets of liquid from the vapor coming off the concentrator),
a condenser, and two tanks. The three components of the waste concentrator were the concentrator and
two tube bundles (a thermal-siphon reboiler and shell-and-tube heat exchanger). The vessels involved
are identified in Chapter 2.0, Tables 2-2 and 2-3 and in Figure 2-9.

3.3,4 Organic Mixed Waste Storage System Process Summary

The Organic Mixed Waste Storage System was used to store the radiologically contaminated organic
solvent left from the waste partitioning mission. Following regulation, the primary process was waste
storage. From 1995 through 1997, the organic mixed waste was treated to reduce the concentration of
radionuclides (Chapter 7.0, Section 7.1.3). This treatment activity was conducted per the Tri-Party
Agreement Milestone M-32-07.

The Organic Mixed Waste Storage System originally consisted of 10 storage tanks (Chapter 2.0,
Tables 2-2 and 2-3), eight in the 221-B Building process cells (Chapter 2.0, Figure 2-9) and two external
tanks (Chapter 2.0, Figure 2-8) in the 276-BA Facility. One of the external tanks was removed as part of
the Transition Phase activities, leaving only nine storage tanks in the Organic Mixed Waste Storage
System. Chapter 7.0, Section 7.1.4 provides additional information on the removal of this tank.

3.3.5 Miscellaneous Tank Storage System Process Summary

The Miscellaneous Tank Storage System consisted of21 tanks considered to have handled or contained
dangerous waste after 1987. Twenty of these tanks were added to the B Plant Complex Part A, Permit
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1 Application, Form 3, in 1996. One of these tanks was added to the Part A, Form 3, in 1998. Following
2 regulation, the primary process conducted in the Miscellaneous Tank Storage System was waste storage.
3 The waste sources cotild inchrde past operations (waste partitioning, pretreatment, WESF support) and
4 heels left after tank flushing. These tanks were not necessarily connected. These tanks are identified in
5 Chapter 2.0, Tables 2-2 end 2-3 and in Figures 2-5,2-6, and 2-9.
6
7
8 3.4 CELL 4 CONTAINER STOl+iGE

9 The only process associated with the Cell 4 Container Storage is storage of solid waste. From 1987,
10 containers (e.g., 208-liter containers) of mixed waste have been stored in Cell 4 of the 221-B Building.
11 In addition to the mixed waste, radioactive waste also is stored in Cell 4. This waste was generated from
12 general maintenance-type operations in WESF. The level of radiation associated with these containers is
13 high enough to prevent the containers from being contact handled. The dangerous waste is lead that is
14 part of various types of spent light bulbs.
15
16
17 3.5 CONTAINMENT BUILDING

18 The only process associated with the containment building is the storage of solid waste. Since 1987,
19 discarded radioactively-contaminated process equipment was stored at various locations on the canyon
20 deck and in some of the process cells. Ilk dkcarded equipment is considered a mixed waste because
21 the equipment contains lead in the form of weights, counter weights, or radiation shielding and/or has
22 been contaminated with dangerous waste constihrents associated with the pretreatment mission or with
23 storing tank waste. Additional information on “thedangerous waste concerns is presented in Chapter 4.0.
-,
L4

25 The mixed waste stored on the canyon deck could rest directly on the deck. The mixed waste stored in
26 the process cells could rest directly on the floor of the cell. Separate storage containers were not used,
27 Handling the mixed waste was performed remotely because of the high radiation levels associated with
28 the radioactively-contaminated discarded process equipment. Remote handling was performed with two
29 overhead, bridge-type maintenance cranes (41-torme hoist maximum crane capacity). The cranes were
30 used to remove equipment from the installed position and transport the equipment to the storage location.
31
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4.0 WASTE CHARACTERISTICS

This chapter describes the characteristics of the waste within the B Plant Complex at the end of the
Transition Phase activities. There are three general waste types: liquid mixed waste handled by the
treatment and/or storage vessel systems, containerized mixed waste from WESF operations, and
discarded process equipment.

4.1 CHARACTERISTICS OF THE LIQUID MIXED WASTE

The liquid mixed waste handled in the treatment and/or storage vessel systems primarily came from the
waste partitioning mission (Chapter 3.0, Section 3.1.2) and from the Tank Waste Remediation
Pretreatment Project (Chapter 3.0, Section 3.1 .4). Both missions processed the high activity waste stored
in Hanford Site waste tanks.

The liquid mixed waste consists of liquid arrdentrained solids with two types of dangerous waste
constituents of concern: metals and listed organics. In addition, the liquid mixed waste could have a
single characteristic hazard: corrosivity. Any liquid mixed waste remaining in the B Plant waste
management systems could be in the form of residue or tank heels.

4.1.1 Constituents of Concern: Metals

The following are the eight metal constituents of concern in the liquid mixed waste: arsenic, barium,
cadmium, chromium, lead, mercury, selenium, and silver. The primary source of these metals was the
residue from the reprocessing of nuclear fuel for the recovery of plutonium. These constituents of
concern and their corresponding dangerous waste numbers are presented in Table 4-1.

4.1.2 Constituents of Concern: Lkted Organics

Before transfer to B Plant Complex, the liquid mixed waste contained various spent organic solvents.
The constituents in these solvents resulted in the waste being determined to be listed waste with
dangerous waste numbers FOO1,FO02, FO03, FO04, and FO05. Listed, spent solvents (FOO1,FO02,and
FO04)also were generated at B Plant during radiological decontamination of the canyon crane. The
following are the seven listed organics associated with these dangerous waste numbers: acetone,
o-cresol, p-cresol, methylene chloride, methyl ethyl ketone, methyl isobutyl ketone, and
1,1, l-trichloroethane.

These constituents of concern and their corresponding dangerous waste numbers are presented in
Table 4-1. Within the B Plant Complex, none of these organic constituents of concern are expected to be
found in concentrations above the analytical detection limits.

Three of the organic constituents of concern have synonyms that can cause confusion. A common
synonym for methylene chloride is dichloromethane. A common synonym for methyl ethyl ketone is
2-butanone. Two common synonyms for methyl isobutyl ketone are hexone and 4-methyl-2-pentanone.

The organic constituents of concern can be classified into three categories based on chemical
composition. Acetone, methyl ethyl ketone, and methyl isobutyl ketone are norrhalogenated volatile
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orgarrics. MethyIene chloride and 1,1,1-trichloro&harre are halogenated volatile orgarrics. The p-cresol
and o-cresol are phenols.

4.1.3 Characteristic Hazard: Corrosivity

The liquid mixed waste also could be dangerous waste due to the characteristic of corrosivity. This
characteristic resulted from adding sodium hydroxide to the waste to meet DST System acceptance
requirements before the original transfer of waste from the reprocessing plants. Also, the characteristic
of corrosivity can apply to the treatment by chemical addition (Chapter 3.0, Section 3.2.2) done in the
B Plant Complex before transferring waste to the DST System.

4.1.4 Forms and Hazards of Llqnid Mined Waste: Waste Residnes

At the end of the Transition Phase activities, waste in the treatment arrdlorstorage tanks could be in two
forms. One is waste residue in and on process equipment end structures (e.g., cell floors and tank walls).
The second form is tank heels (Section 4. 1.5).

The waste residues could include coatings or deposits on various parts of the vesseI systems or
structures, sludge or solids in the bottoms of tanks or structures (e.g., sumps), and dried tank heels. The
sources oftbe sludge and solids would be the solids carried in with the liquid mixed waste and the solids
that precipitated out of the liquid solutions during past operations. Dried tank heels also could be sources
of botb the sludge and coatings or deposits. The mass and volume of coating and deposits are expected
to be small relative to the mass and size of the equipment. The sludges and solids have a potential to be
larger, but generally would be only a fraction of the volume of the tank heel.

The waste residues could contain the metal constituents of concern. It is also possible that the waste
residue could exhibit the characteristic of corrosivity as a corrosive solid. Whether this characteristic is
demonstrated would depend on the composition of the liquid mixed waste before becoming a residue.
Analytical work (HNF-3208) conducted on the final tank samples as part of the transition phase activities
has confirmed that the waste residues are stable and would not react chemically as the waste residues dry
over time.

The original concentrations of the listed organic constituents of concern in the liquid mixed waste are
believed to be below the analytical detection limits. Therefore, the listed organic constituents of concern
in the waste residues are not expected to be found. Because of the regulatory requirements of the derived
from and mixture rules [WAC 173-303-070(2)[a)(ii)(B)], the waste residue must carry the FOO1through
FO05dangerous waste numbers.

The condition of the specific treatment and/or storage vessel systems relative to waste residues is
discussed in Sections 4.2 and 4.4.

4.1.5 Forms and Hazards of the Liquid Mined Waste: Tank Heels

At the end of the Transition Phase activities, liquid mixed waste in the treatment andlor storage tanks
could be in two forms. One of these forms is tank heels. The other form is waste residue, discussed in
Section 4.1.4. The tank heels contain liquid and also could contain solids or sludges. The concentrations
of the constituents of concern in the liquid phase could differ from the concentrations in the solids or
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1 sludges. The tank heels could contain the metal constituents of concern. The tank heels also could
2 demonstrate the characteristic of corrosivity, which depends on the composition of the tank heel.
3
4 The original concentrations of the listed organic constituents of concern in the liquid mixed waste are
5 believed to be below the analytical detection limits. Therefore, the listed organic constituents of concern
6 in the tank heels are not expected to be found. Because of the regulatory requirements of the derived
7 from and mixture rules, the tank heels must carry the FOO1through FO05dangerous waste numbers.
8
9 The condition of the specific treatment and/or storage vessel systems relative to waste residues is

10 discussed in SeCtiOh4.2.
11
12 There is potential for the liquid portion of the tank heels to evaporate during the S&M Phase. It is not
13 known how much or how fast the liquid would evaporate. It is possible for the tank heels to dry into a
14 waste residue during the S&M Phase, leaving a waste residue hiving the form and hazards discussed in
15 Section 4.1.4. Analytical work (HNF-3208) conducted on the final tank samples as part of the transition
16 phase activities confirmed that the waste is stable and would not react chemically as the tank heels dry
17 and form waste residues.
18
19
20 4.2 WASTE CHARACTERISTICS IN THE TREATMENT AND/OR STORAGE
21 VESSEL SYSTEMS

22 At the end of the Transition Phase, the waste remaining in the treatment and/or storage vessels systems
23 was waste residues mrd tank heels.
24
25 The presence of waste residues and tank heels has been determined by several different methods. The
26 presence of solids and sludges (i.e., waste residue) in the vessels or tanks has been determined by direct
27 measurement using a dip rod. Some waste residues have been observed visually in various parts of the
28 secondary containment. The presence of tank heels has been determined by measurements, both from
29 the tank instrumentation and directly using a dip rod. Small amounts of waste residue in the form of
30 coatings and deposits were suspected to exist but have not been confirmed visually.
31
. .-IL
33 4.2.1 Lkted Waste within the Treatment and/or Storage Vessel Systems

34 All of the liquid mixed waste processed in the B Plant Complex has been determined to be listed waste
35 subject to the land disposal restrictions (40 CFR 268). The applicable listed dangerous waste numbers
36 are identified in Section 4.1.2. Because of the effects of the derived from and mixture roles, all of the
37 treatment andlor storage vessel systems that handled liquid mixed waste are listed waste on disposal.
38
39
40 4.2.2 Neutralized Current Acid Waste Storage And Treatment System

41 The 10 vessels in the NCAW Storage and Treatment System could contain waste residue. The 10 vessels
42 are identified in Chapter 2.0, Tables 2-2 and 2-3 and in Figure 2-9. All 10 vessels (TK-6-2, TK-7-1,
43 TK-7-2, TK-8-1, TK-8-2, TIC-13-1, TK-14-2, TK-29-3, TK-39-2, and TK-39-5) are empty and do not
44 contain a tank heel. Additional information is given in Table 4-2.
45
46
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4.2.3 Low-Level Waste Storage And Treatment System

The eight vessels in the LLW Storage and Treatment System could contain waste residue. The eight
vessels are identified in Chapter 2.0, Tables 2-2 and 2-3 and in Figure 2-9. All eight treatment smd/or
storage system vessels (TK-9-1, TK-9-2, TIC-l O-1,TK-24- 1, TK-25- 1, TK-25-2, TK-26-3, and TK-39-1)
are known to contain a tank heel. Additional information is given in Table 4-2.

4.2.4 Low-Level Waste Concentrator

The six vessels in the LLW Concentrator System could contain waste residue. The six vessels are
identified in Chapter 2.0, Tables 2-2 and 2-3 and in Figure 2-9. Four vessels (TK-23-1, E-23-3,
E-23-3- 1, and E-23-3-2) are empty end do not contain a tank heel but are known to contain waste residue
in the form of solids or a sludge in the bottom of the tanks. The other two vessels (E-23-4 and D-23-2)
are empty and do not contain a tank heel. Additional information is given in Table 4-2.

4.2.5 Organic Mixed Waste Storage System

The 10 vessels in the Organic Mixed Waste Storage System could contain waste residue. The 10 vessels
are identified iu Chapter 2.0, Tables 2-2 and 2-3 end in Figures 2-8 and 2-9. Seven vessels (TK-26-1,
TK-27-2, TK-27-3, TK-27-4, TK-28-3, TK-29-4, and TK-30-3) are known to contain a tank heel. Two
vessels (TK-28-4 and 1S0 East) are empty and do not contain a tank heel. One vessel (1S0 West) was
never used to manage org~ic mixed waste. The 1S0 West tank was closed adminstratively and removed
during Transition Phase activities. Additional information on the administrative closure of 1S0 west is
presented in Section 7.1.4. Additional information for the Organic Mixed Waste Storage System vessels
is given in Table 4-2.

4.2.6 MkcelIaneous Tank Storage

The 21 vessels in the Miscellaneous Tank Storage could contain waste residue. These vessels are
identified in Chapter 2.0, Tables 2-2 and 2-3 and in Figure 2-9. Seventeen vessels (E-5-2, T-18-2,
TIC-18-3, E-20-2, TK-21-1, TK-22-1, T-28-1, TK-29-2, T-30-1>TIC-32-I, TK-34-2, TK-35-2, TK-1OO,
BCP, BCS, 221-BF-A, and 221-BF-B) are known to contain a tank heel. One vessel (TIC-33-I) is empty
and does not contain a heel but is known to contain dry solids. The other three vessels (TIC-l 7-1,
TK-1 7-2, and TK-36-1) are empty and do not contain a tank heel. Addhional information is given in
Table 4-2.

4.3 CELL 4 CONTAINER STORAGE

The only dangerous waste constituent in the Cell 4 mixed waste containers is lead. The source of the
lead is radiologically contaminated spent light bulbs from WESF. The total mass of lead waste is
0.0781 kilogram. No liquids are present. A total of seven 208-liter containers of mixed waste are stored.
Table 4-3 lists the estimated inventory of waste for each mixed waste container. Additional containers of
radioactive-only waste also are stored in Cell 4.

Interim storage in Cell 4 was chosen as the best stabilization method for thk material because interim
storage is environmentally sound, considered personnel safety, and was cost effective. The radiological
hazard from these containers is much greater than the dangerous waste hazard as the radiological dose

I
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1 rates from these containers is in the rads per hour range. This is sufficiently high to preclude contact
2 handling of these containers. The waste in Cell 4 will remain in pIace through the S&M phase.
3
4
5 4.4 CONTAINMENT BUILDING

6 Discarded process equipment, lead shielding, and lead counterweights are managed in the containment
7 building. Interim storage in the containment building was chosen as the best stabilization method for the
8 discarded equipment, lead shielding, and lead counterweights because interim storage was
9 environmentally sound, considered personnel safety, and was cost effective. The dkcarded equipment,

10 lead shielding, and lead counterweights will remain in the containment building through the S&M phase.
11 This equipment will be dispositioned in conjunction with the rest of the process equipment during the
12 Disposition Phase of the Decommissioning Process.
13
14
15 4.4.1 Discarded Process Equipment in the Containment Building.

16 The specific discarded process equipment and their storage locations are identified in HNF-3208. Two
17 waste types associated with the discarded process equipment are waste residues (including listed
18 constituents) and elemental lead. The waste residues are from reprocessed tank waste. The applicable
19 listed dangerous waste numbers are identified in Section 4.1.5. Because of the effects of the ‘derived
20. from’ and ‘mixture’ rules, all the discarded process equipment (that had contacted DST liquid mixed
21” waste) stored in the containment building is listed waste. Elemental lead can be integral to the process
22 equipment in the form of weights, counterweights, and/or radiation shielding. However, the radiological
23 hazard associated with this equipment and the”associated lead is greater than the dangerous waste hazard.
24
25
26 4.4.2 Lead in the Containment BuiIding

27 A total of 53,192.7 kilograms of lead is being stored in the containment building. The lead is in the form
28 of portable lead shielding (19.2 percent or 10,208.7 kilograms), lead shielding attached to the
29 221-B Building (1.2 percent or 613.9 kilograms), lead counterweights (7.6 percent or 4,046.1 kilograms),
30 and lead shielding integral to equipment (72.0 percent or 38,324.0 kilograms). Portable lead shielding
31 consists of blankets and bricks. The lead shielding attached to the 221-B Building consists of lead sheets
32 permanently attached to walls and lead shielding used for a pipe chase. The lead counterweights were
33 used for balancing equipment and jumpers. The equipment with integral lead shielding includes a
34 gilmont shield, a lead house, sample pits and pit covers, and a WESF waste drum cask. The specific
35 inventory of lead shielding, lead counterweights, equipment containing lead, and their storage locations
36 are identified in Table 4 of HNF-3208. The lead shielding, lead counterweights, and lead containing
37 equipment either are potentially or known to be radiologically contaminated.

990126.0844 4-5
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Table 4-1. Tank Waste Constituents of Concern.
Dangerous waste CAS number Dangerous waste

constituent of concern number
Arsenic 7440-38-2 DO04
Barium 7440-39-3 DO05
Cadmium 7440-43-9 DO06
Chromium . 7440-47-3 DO07
Lead 7439-92-1 DO08
Mercury 7439-97-6 DO09
Selenium 7782-49-2 DOlO
Silver 7440-22-4 DOI1
Methylene chloride 75-09-2 FOO1,FO02
1,1,1-trichlorethane 71-55-6 FOO1, FO02
Acetone 67-64-1 FO03
Methyl isobutyl ketone 108-10-1 FO03
o-cresol 95-48-7 FO04
p-cresol 106-44-5 FO04
Methyl ethyl ketone 71-36-3 FO05

CAS = Chemical Abstracts Service.
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Table 4-2. Treatment and/or Storage Vessels Status.
Vessel System Tank heel Wasteresidue Comments

(volume in lifers) krrownto be present
TK-25-1 LLW None No Empty and dry.
TK-25-2 LLW 7,972 Yes Empty and below minirmrmheel. Largeamorrntofwaste

res;due(solids/ sludge)present is increasingheel volume.
Volume of residueis not known.

TK-26-1 ORG 833 Yes Empty mrdbelow mirrimumheel. Largeamountof waste
residue(solids/ sludge)present is increasingheel volume.
Volume of residueis not known.

TK-26-3 LLW 246 Yes Empty mrdbelowminimum heel. Largeanrormtofwaate
residue (solids/ sludge)present is increasingheel volume.
Volume of residuei; rio~krrown.

TK-27-2 ORG 303 Yes Empty andbelow minimum heel, Largeamormtofwaste
residue(solids/ sludge)present is increasingheel volume.
Volume of residueis not krrown.

TK-27-3 ORG 6814 Yes Empty andbelow minimum heel. Largeamormtofwaste
residue(solids/sludge) present is increasingheel volume.
Volume of residueis not known.

TK-27-4 ORG 42 No Empty mrdbelow minimum heel.
T-28-1 MISC 151 No Empty andbelow minimum heel.
TK-28-3 ORG 6,814 Yes Empty andhelow minimum heel, Largeamountof waste

res(due(solids/sludge)present is increasingheel volume.
Vohrmeofresidue isnotknown.

TK-28-4 ORG None No Empty anddry.
TK-29-2 MISC Less than 189 No Empty mrdbelow miniium heel,
TK-29-3 NCAW None No Empty and dry.
TK-29-4 ORG 4 No Empty mrdbelow minimum heel.
T-30-1 MISC 151 No Empty andbelow minimum heel.
TK-30-3 ORG 435 Yes Empty andbelow mirrimrrmheel. Largeamountof waste

residue(solids/ sludge)present is increasingheel volume.
Volume of residueis not known.

TK-32-1 MISC 379 No Empty and below minimum heel.
TK-33-1 MISC None Yes Empty anddry with waste residue (solids/sludge)present.

The solids layer is about 150millimeters thick. ‘fire
u
o

volume of so-lidsis estimated at about 1,950liters.
TK-34-2 MISC Less than 189 No Empty mrdbelow minimum heel. E
TK-35-2 MISC Less than 189 No Empty mrdbelow minimum heel.
TK-36-I MISC None No

T
Empty and dry.

TK-39-1 LLW 492 Yes
“

Empty andbelow minimum heel with waste residue ~g
(solids/sludge)present. Volume of residw is not known. ~ .
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Table 4-3. Cell 4 Waste Inventory (lead solder on light bulb).
Container Total weight Container Total waste Approximate weight of
number (kilograms) weight weight regulated constituent

(kilograms) (kilograms) (kilogram)
KT-984 80.3 34.9 45.4 0.0113
KT-993 75.3 34.9 40.4 0.0113
KT-A12 106.1 34.9 71.2 0.0113
KT-A15 75.7 34.9 40.8 0.0113
KT-983 * 90.7 34.9 55.8
KT-A24

0.0113
51.9 34.9 17.0 0.0113

KT-AI 6 45.0 34.9 17.0 0.0113
TOTALS 525.0 244.3 280.7 0.0781

*No inventory sheet was found forthis container. All values are estimates,
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1 5.0 GROUNDWATER
L

3
4 Asnoted hSection 2.0, thesecond~ condiment system forthe221-B Building hasseveral potential
5 patiways foreither RCWdangerous waste and for Comprehensive Enviromen~l Response,
6 Compensation, ad Liabili~Act (CERCLA) of1980h=mdous substicesto haveentered the soils
7 under the BPlant Complex. Ifieleased, tie CERCLAh=dous substances would haveoriginated from
8 BPIant Operations before Au~st1987and the RCWdmgerous waste would haveoriginatedfiom
9 operations conducted after August 1987. Itisnot known howmuch orifany RCRAdangerous wasteor

10 CERCLAhazardous substances might haveentered thesoil. Itisnotknow towhatdegree, ifany, that
11 tie BPlat Complex hasaffected the~oundwater inthe2OOEast&ea. The final closure activities for
12 the B Plmrt TSD unit and the decontamination and decommissioning activities performed will need to
13 determine if any contamination occurred from a RCRA dangerous waste or a CERCLA hazardous
14 substance in the soil surrounding the 221-B Building.
15
16 In accordance with the Tri-Party Agreement (Ecology et al. 1996), groundwater in the 200 East Area will
17 be included in the 200-PO-1 operable unit and will be investigated under the CERCLA remedial
18 investigation feasibility study process. Therefore, groundwater investigationlremediation is not
19 addressed as part of this preclosure work plan. Work on the 200-PO-1 operable unit will be coordkated
20 with the final disposition process but will not occur until the final groundwater operable unit workplan
21 has been approved. Additional information on the 200-PO-I operable unit can be found in
22 DOE~-95-100, DOEiRJ.F96-59, and DOEiRL-96-66.
23
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6.0 CLOSURE STRATEGY AND PERFORMANCE STANDARDS

This chapter outlines the overall closure process. The preclosrsre strategies, preclosure activities, closure
strategies, closure performance standards, and closure activities are identified.

6.1 OVERALL PROCESS TO REACH CLOSURE

Closure will be reached as part of the three phases of the Facility Decommissioning process. Preliminary
closure strategies, closure performance standards, sod possible closure activities were identified during
the Transition Phase and are documented in the following sections. The TSD unit will remain inactive
end stable through the S&M Phase. The closure strategies, closure performance standards, end closure
activities will be developed and documented within the closure plan during the Disposition Phase.

6.2 PRECLOSURE STRATEGY

The preclosure strategy is accomplished through the Facility Decommissioning process. ‘fhe
decommissioning process requires meeting end point criteria to:

● Bring the facility into a condition that is safe and environmentally secure
. Remove, reduce, or stabilize chemical hazards
. Allow for a long-term S&M phase before final closure during the decommissioning phase
● Reduce or eliminate the potential for dangerous waste to enter the environment.

Meeting the criteria is achieved by meeting specific end points. The stable condition established is
maintained through the S&M phase.

29 6.3 PRECLOSURE ACTMTIES

30 The following specific preclosure activities for the B Plant TSD unh and the components in the TSD unit
31 were developed to meet the preclosure strategy.
32
33 ●

34 ●

35 ●

36 ●

37 ●

38 ●

39 ●

413 ●

41
42 ●

43 ●

44
45 ●

46
47
48

Document the.physical characteristics and locations of the equipment and components (Section 2.0)
Document the process information (Section 3.0)
Document the waste characteristics and constituents of concern (Section 4.0)
Isolate the tanks and vessels (Section 7.1 .2)
Remove end dispose of the organic mixed waste (Section 7.1.3)
Remove the external storage tank that never managed waste (Section 7.1.4)
Continue to manage the mixed waste in Cell 4 (Section 7.2)
Continue to menage discarded process equipment and lead shielding materials in the containment
building (Section 7.3)
Document the interim statim compliance measures at the end of the Transition Phase (Section 7.4)
Develop a complete list of the harardous substances and dangerous waste remaining in the TSD unit
and throughout the B Plant Complex (HNF-3208)
Develop specific end-point criteria performance standards for the preclosure activities
(WHC-SD-WM-TPP-054).
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6.4 CLOSURE OF THE TSDUNIT

Tire closure plan will be developed during the Disposition Phase and will define how the TSD unit is to
beclosed. ~eclosure plmalso will define howclosure will beintegated with final decon~ination
anddecommissioning of the B Plant Complex. Theclosure phmincludesa descriptiono ftbeTSDu nit,
processing history, waste characteristics and waste types, the strategy for closure, the specific closure
activities, mdpostcIosure requirements if~ydmgerous waste islefi in place. Theclosure plan will
meetthe regulatory requirements of WAC 173-303-610 and follow the Tri-Perty Agreement
requirements in Chapters 6.0, 8.0, and9.0. Other applicable regulations andguidance willbe used as

appropriate. Other site actions, such as~eC~yonD eactivationI nitiative,a lso~eexpectdt ohavem
affect on closure plan development.

6.4.1 Key Decisions for Developing the C1osnre Plarr

Keydecisions must beresolved before theclosure plmcm be finalized. Manyofthe keydecisions
overlap both decontamination and decommissioning and closure with some requiring the integration of
the CERCLAand RCRArequirements. Keydecon~ination addecommissioning decision points that
affect the closure strategy and closure activities include, but are not Iimited to the following

●

✎

●

✎

●

✎

●

.
●

Land use withii and around the 200 East Area
Overall strategy for cleanup of the 200 East Area
Disposition of the canyon tanks, vessels, and equipment, inchsding the failed process equipment
Disposition of the canyon building
Disposition of the various structures within the B Plant Complex
Disposition of the process pipes and lines embedded within the B Plant canyon stmcture, (i.e., cell-
to-cell transfer fines)
How the RCRA closure requirements are integrated into the CERCLA decontamination and
decommissioning requirements
Results of the Carryon Deactivation Initiative
Disposition of the non-contact radioactive and mixed waste stored in Cell 4.

The key decisions for the TSD unit closure include, but are not limited to the following:

.
●

✎

Definition of the cleanup and dangerous waste decontamination methodologies
Development of the specific cleanup criteria end performance standards (e.g., soil cleanup levels)
Development of sampling and analysis information, either in the closure plan or as a separate
document, needed to confirm that closure or clean-closure has been achieved, including, but not
limited to the following:

Constituents of concern for the sampling end analysis
- Appropriate analytical methods
- Use of field screening, if appropriate
- Sempling methodology for various media and locations
- Number of samples required

Disposition of the TSD unit cleanup end decontamination residues from the closure activities.
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6.4.2 Closure Strategy and Closure Activities

The closure strategies and activhies for the B Pkmt Complex TSD unit will be documented within the
closure plan. The strategies and activities will be integrated with the decontamination and
decommissioning activities for the B Plant Complex. Possible ciean closure strategies and activities
include, but are not limited to the following:

●

●

●

●

✎

●

✎

Removal of equipment, tanks, vessels, and structures with dkposal as mixed waste
Separation of lead counter-weights and shielding from tanks, vessels, and equipment, including the
failed process equipment in the containment building
Decontamination of tanks, vessels, equipment, and structures to a ‘clean debris surface’ using the

approved technologies at the time of closure
Item-specific decontamination method developed during the Disposition Phase
Closure of the 276-BA secondary containment structure using the radioactive component of the
organic mixed waste as an indicator of the presence or absence of mixed waste (i.e., not detecting
radiological contamination would indicate that no mixed waste contaminated the secondary
containment and the structure could be clean closed)
Removal and demolition of stmctures (221-BB, 221-BF, and the 276-BA) associated with the TSD
unit
Where possible, sample soil, concrete, and equipment to verify that concentrations of dangerous
waste are below cleanup performance standards.

Possible closure strategies and activities involving land disposal include, but are not limited to the
following

. Use the 221-B canyon building as a structure for land disposal of radioactive waste
● Cover and cap the 221-B canyon building to avoid leaching of radioactive and dangerous

constituents into the environment
● Long-term site monitoring.

6.5 POSTCLOSURE

For a canyon facility such as B Plant, there is a possibility that some type of dangerous waste will remain
in place after completion of the Disposition Phase. This cannot be estimated until the decontamination
and decommissioning and closure activities are defined during the Disposition Phase. The Tri-Party
Agreement and the Hanford Facility RCRA Permit define how closure of the TSD unit can still be
reached if not all the dangerous waste or dangerous waste residues can be removed during
decontamination and decommissioning and closure. The postclosure care requirements are developed
only if dangerous waste or dangerous waste residues are Iefi in place after closure. Any postclosure care
requirements will be defined within the closure plan. If required, postclosure care requirements could be
integrated with the post-remediation groundwater monitoring requirements established for the 200-PO- 1
operable unit. Groundwater in general is addressed in Section 5.0.

42
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7.0 CLOSURE ACTIVITIES

This chapter describes the closure activities implemented during the Transition Phase. The primary
objective of the Transition Phase activities was to place the B Plant Complex in a safe configuration with
respect to human health and the environment. A secondary objective was to close the TSD unit to the
greatest extent possible. Activities required to achieve final closure will be documented in a closure plan
implemented during the Disposition Phase and in conjunction with the overall facility disposition.

7.1 DISPOSITION OF TREATMENT ANWOR STORAGE VESSELS DURING THE
TRANSITION PHASE

The closure activities and disposition of the treatment and/or storage vessels during the Transition Phase
are discussed in the following sections.

7.1.1 Isolation of the Treatment andlor Storage Vessels

Tire main Transition Phase closure activity associated with treatment andlor storage vessel systems was
isolation. Isolation involved removing selected jumpers connecting each treatment and/or storage
vessels to other vessels or liquid sources outside the B Plant canyon (e.g., DST System, chemical
addition tanks, water lines, etc.) and installing blanks to prevent liquids from reaching the tanks. In
addition, other jumpers (electrical, steam, water, chemical addition, and/or instruments) were removed,
as necessary, to isolate the treatment and/or storage vessels.

7.1.2 Treatment andlor Storage Vessels Emptied Before October 5,1995

Before the start of facility decommissioning on October 5, 1995, a total of 14 treatment anrYor storage
vessels in three systems had been emptied. These 14 vessels are as follows.

.

●

●

NCAW Treatment and Storage System vessels: TK-6-2, TK-7-2, TK-8-2, TIC-14-2, TK-39-2,
TK-7-1, TK-8-1, TK-13-1, TK-29-3, and TK-39-5.

Miscellaneous Storage Tanks: TK-17-1, TIC-17-2, and TIC-36-1.

LLW Storage and Treatment System vessel: TIC-25-I.

The emptied vessels comprise all 10 of the NCAW Treatment and Storage System vessels. In
Miscellaneous Tank Storage, three of the 20 vessels were emptied. Emptying the NCAW and
Miscellaneous Tank Storage vessels occurred in 1993 as part of the transfer of the tank waste back to the
DST System. In the LLW Storage and Treatment System, one out of eight vessels was emptied.

7.13 Disposition of the Organic Mined Waste

Removal and disposal of the organic mixed waste in the Organic Mixed Waste Storage System was one
of the major goals during the Transition Phase. The radionuclide concentrations in the organic mixed
waste needed to be reduced before the waste couId be moved outside of the B Plant canyon. In support
of this requirement, Tri-Pasty Agreement Milestone M-32-07 “Complete B Plant interim Status Tank
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Actions” was established. M-32-07 included a target milestone M-32-07-T05 for treating the mixed
organic waste to support disposition of the waste for offsite dkposal or onsite compliant interim storage.
The treatment method was to chemically wash the organic.and filter the solids. This treatment activity
was conducted from 1995 to 1997 end successfully reduced the radionuclide concentration in the organic
mixed waste.

The completion of the treatment effort allowed for the transfer of the bulk of the organic waste from the
221-B Building canyon vessels to an external storage tank (1S0 East) in the 276-BA Facility during
1997. This transfer allowed the canyon and the facility deactivation to proceed. In late 1997, this
organic mixed waste was shipped to Diversified Scientific Services, Inc., in Tennessee, for disposal by
incineration.

7.1.4 Disposition of the 276-BA Facifity External Organic Storage Vessel

To support disposition of the organic mixed waste (Section 7.1.3), the 276-BA Facility and two storage
tanks (1S0 East and 1S0 West) were established for interim storage of the organic mixed waste until
shipped offsite for disposal. Only one of the tanks (ISO East) was needed to store the organic mixed
waste removed from the B Plant Canyon. The 1S0 West tank never stored or handled any organic mixed
waste. An administrative closure process was initiated to allow the 1S0 West tank to be removed from
the 276-BA Facility for reuse at WESF to manage liquid, nondangerous LLW.

To support the administrative closure, MSadministrative ciosure tecbsical data synopsis (98-EN-135)
for the 1S0 West tank was prepared and submitted to Ecology on March 4, 1998 (Appendix B). The
synopsis and the supporting documentation show that, during operations in the 276-BA Facility, the ISO
West tank dld not, at any time, manage, store, or contact dangerous or mixed waste. Closure was
accepted by Ecology (Ecology 1998a).

The synopsis includes the following inforrnatiorr

. A description of the 1S0 West tank and the 276-BA Facility

. The operating history of the 1S0 West tank and the 276-BA Facility
. Identification of the documents used to support the administrative closure
. Certification by the owner/operator (DOEiRL) and by the co-operator (Fluor Daniel Hanford, Inc.)

that the synopsis was “true, accurate, and complete”.

After closure, the ISO West tank was slated for reuse at WESF to manage liquid LLW. With the
administrative closure costing approximately $10,000 and an equivalent tank costing approximately
$50,000, the B Plant Complex and WESF were able to avoid approximately $40,000 in cost. To support
the WESF de-coupling from the B Plant Complex, the 1S0 West tank needed to be transferred from the
B Plant Complex during May 1998. After consultation with Ecology and at the owsrer/operator’s and
co-operator’s risk of the need to address any public comments, the 1S0 West tank was relocated for reuse
at WESF in May of 1998.

7.1.5 Disposition of Waste Encapsulation and Storage Facility TK-1OO

The B Plant Complex Transition Phase activities and decoupling WESF from the B Plant Complex
included the closure of the WESF LLW Collection Tank (TK- 100) System. The TK- 100 System consists
of 3 components: TK- 100, the vault housing TK- 100, and the piping within the 224-B Building that
drained into TK- 100.
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Although the TK- 100 System had been managed as a LLW system not subject to the requirements of the
RCRA, it was determined in early 1998 that the system had been storing mixed waste. Therefore, the
TK-100 System was closed in accordance with the requirements in WAC 173-303-610. TMs included
preparing and submitting a closure plan for theTK-100 System (98-EAP-494). The closure plan was
subsequently approved by Ecology (Ecology 1998b) and the closure certifications submitted to Ecology
in November 1998 (98-EAP-588). The vault and the piping were clean closed and will continue to
support LLW management at WESF. Both the vault and the piping are integral to the 225-B Building.
The closure performance standard for TK-1OO was to move the tank into the B Plant Complex.

The TK-1OO was moved into the B Plant Canyon in August 1998 and placed on the canyon deck at
Cell 34. The TK- 100 contains listed mixed waste in the form of spent halogenated solvent (waste code
FOO1) in the tank heel. Because TK-1 00 was used to support mixed waste operations at B Plant Complex
and because the presence of a 1,700 liter heel (1,250 litqrs of solids/sludges and 450 liters of free-liquid),
TK-100 is managed as part of the Miscellaneous Tank Storage System.

7.2 CELL 4 ACTMTIES DURING THE TRANSITION PHASE

Cell 4 will continue storing highly radioactive waste and mixed waste through the S&M Phase. The
primary Transition Phase closure activities were the addition of two containers (KT-A16 and KT-A24)
into Cell 4 and the documentation of the dangerous waste inventory in Cell 4 (Chapter 4.0, Section 4.3).
No other closure activities occurred during the Transition Phase.

7.3 CONTAINMENT BUILDING ACTIVITIES DURING THE TRANSITION PHASE

The containment buildlng wiIl continue to store discarded process equipment through the S&M Phase.
The discarded process equipment was moved around within the containment building during the
Transition Phase. The primary Transition Phase activities in the contaimnent building were placing the
discarded equipment in appropriate locations and documenting the hazards (Chapter 4.0, Section 4.4).

7.4 INTERIM STATUS COMPLIANCE AT THE END OF THE TRANSITION PHASE

During the S&M Phase, some of the waste management units within B Plant Complex will not meet all
of the requirements for interim status compliance invoked by WAC 173-303-400. The specific
requirements of concern include secondary containment, container labeling, monitoring, inspections, and
annual integrity testing of tank systems. The inability of the waste management systems to meet interim
status requirements was a major driver for shutdown and decommissioning. For B Plant Complex to be
in compliance with the interim status requirements during decommissioning would be impractical and
expensive.

The Transition Phase closure activities were designed to addresses the regulatory and environmental
concerns caused by not being able to meet the interim status requirements. Therefore, during the S&M
Phase, the waste management systems will be in an environmentally safe and stable condition that
protects human health and the environment without meeting these interim status requirements.
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7.4.1 Treatment andlor Storage Vessels

For the hazards associated with each treatment and/or storage vessel, refer to Chapter 4.0, Section 4.2.
The regulatory requirements, treatment and/or storage vessels affected, noncompliance justification, and
compliance measures are described in the following sections:

7.4.1.1 Requirement Daily visual inspections of aboveground tank systems
[(WAC 173-303-640(6)(b)]. .,

Vessels affected:

E-5-2 TK-6-2 TK-7-1 TK-7-2 TK-8-1
TK.8.2 TK-9-1 TIC-9-2 TK-10-1 TIC-13-1
TK-14-2 TIC-17-1 TK-17-2 T-1 8-2 TK-18-3
E-20-2 TIC-21-I TK-22-1 TK-23-1 D-23-2
E-23-3-1 E-23-3-2 E-23-3 E-23-4 TK-24-1
TIC-25-1 TIC-25-2 TK-26-1 TK-26-3 TK-27-2
TK-27-3 TK-27-4 T-28-1 TK-28-3 TK-28-4
TK-29-2 TK-29-3 TK-29-4 T-30- I TK-30-3
TK-32- 1 TIC-33-1 TK-34-2 TK-35-2 TK-36- 1
T7S-39-1 TK-39-2 TIC-39-5 TIC-loo BCF’
BCS 221-BF-A 221-BF-B

Noncompliance Justification: Inspection requirements will not be performed as the vessels are empty,
inactive, and isolated. Also, these vessels are inaccessible to personnel during the S&M phase.

Compliance measnre Surveillance of treatment and/or storage vessel systems will be in accordance
with the S&M plan.

7.4.1.2 Requirement: Daily visual inspections of aboveground tank systems
[(WAC 173-303-640(6)(b)].

Vessel affected: ISO East.

Noncompliance Justification: Inspection is not needed as the tank is inactive, empty, and isolated,

Compliance measure: None required.

7.4.1.3 Requirement Annual integrity test of tank systems without compliant seconda~
containment [(WAC 173-303-640(4)(i)].

Vessels affected:

E-5-2
TIC-8-2
TIC-14-2
E-20-2
E-23-3-1
TIC-25-I
TIC-27-3
TK-29-2

TK-6-2
TK-9-1
TIC-17-1
TK-21-1
E-23-3-2
TK-25-2
TK-27-4
TK-29-3

TIC-7-I
TK-9-2
TIC-17-2
TK-22-1
E-23-3
TK-26- 1
T-28-1
TK-29-4

TK-7-2
TK-10-1
T-1 8-2
TK-23- 1
E-23-4
TK-26-3
TK-28-3
T-30-1

TIC-8-1
TK-13-1
TK-18-3
D-23-2
TIC-24-1
TK-27-2
TIC-28-4
TK-30-3
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TK-32-1 TK-33-1 TK-34-2 TK-35-2 TK-36-I
TK-39-1 TK-39-2 TK-39-5 TK-loo BCP
BCS 221-BF-A 221-BF-B

Noncompliance Justification: Annual integrity tests will not be performed as the vessels are inactive,
empty, and isolated.

Compliassce measure: Surveillance will beinaccordance withtie S&Mplm.

7.4.1.4 Requirement Annual integri~test oftanksystems tithout compliant seconda~
containment [(WAC 173-303-640(4)(i)].

Veasel affected: ISOEast,

Noncompliacne Justification: Tbe276-BA Facility hascompliant secondary condiment,
ISO East tank is inactive, empty, and isolated.

The

Compliance measure: None required,

7.4.1.5 Requirement Secondary containment and leak detection [(WAC 173-303-640(4)].

Vessels affected:

E-5-2
TK-8-2
TK- 14-2
E-20-2
E-23-3-1
TIC-25-I
TK-27-3
TK-29-2
TIC-33-I
TK-39-2
221-BF-A

TK-6-2
TK-9- 1
TK- 17-1
TK-21-1
E-23-3-2
TK-25-2
TK-27-4
TK-29-3
TK-34-2
TK-39-5
221-BF-B

TK-7-1
TK-9-2
TK- 17-2
TK-22-1
E-23-3
TK-26- 1
T-28-1
T-30-1
TK-35-2
TK-100

TK-7-2
TK-10-1
T-1 8-2
TK-23-1
E-23-4
TK-26-3
TK-28-3
TK-30-3
iK-36- 1
BCP

TK-8-1
TIC-13-1
TK-18-3
D-23-2
TK-24-1
TK-27-2
TK-28-4
TK-32-1
TK-39-I
BCS

Noncompliance Justification: No upgrades to the secondary containment or leak detection equipment
will be made as the vessels are inactive, empty, and isolated.

Compliance measure: S&M to meet leak detection requirements will be in accordance with the S&M
Plan.

7.4.1.6 Requirement: Secondary containment and leak detection [(WAC 173-303-640(4)].

Vessel affected: 1S0 Esst.

Noncompliance Justification: No upgrades to the secondary containment or leak detection equipment
will be performed. The ISO East tank is inactive, empty, and isolated. .

Compliance measure None required.
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Requirement: Major risk labeling of tank systems [(WAC 173-303-400(3)(a) (iii) and
WAC 173-303-640(5)(d)].

. . . . . . .

Vessels affected (all canyon vessels):

E-5-2
TK-8-2
TK-14-2
E-20-2
E-23-3-1
TIC-25-1
TIC-27-3
TK-29-2
TK-32-1
TK-39-1

TK-6-2
TIC-9-1
TIC-17-1
TIC-21-1
E-23-3-2
TIC-25-2
TK-27-4
TIC-29-3
TK-33-1
TK-39-2

TIC-7-1
TK-9-2
TK-17-2
TK-22- 1
E-23-3
TK-26-1
T-28-1
TK-29-4
TK-34-2
TK-39-5

TK-7-2
TK-10-I
T-1 8-2
TK-23-1
E-23-4
TK-26-3
TIC-28-3
T-30-1
TK-35-2

TIC-8-I
TIC-13-I
TIC-18-3
D-23-2
TK-24-1
TK-27-2
TIC-28-4
TK-30-3
TIC-36-1

Noncompliance Justification: No labeling will be performed as the vessels in the canyon cells are
inaccessible to personnel during the S&M Phase.

Compliance measnre: Major risks (i.e., hazards) for the canyon vessels are documented in Chapter 4.0,
Section 4.2.

7.4.2 Cell 4

The interim stetos compliance concerns for the Cell 4 containers include labeling, monitoring, and
inspections. The compliance measures have been developed and are in place and will be used during the
S&M Phase. For the hazards associated with the Cell 4 containers, refer to Chapter 4.0, Section 4.3. The
regulatory requirements, noncompliance justification, end compliance measures are as follows.

7.4.2.1 Requirement: Major risk labeling of containers systems [(WAC 173-303-640(3))].

Noncompliance Justification: High radiation levels caused the labels to deteriorate and fall off.
Relabeling during the Transition Phase was not performed because of as low as reasonably achievable
(ALARA) concerns and cost. Retrieving containers for relabeling is not possible during the S&M Phase
because the canyon crane is not operable to remove the cell cover blocks. Also, radiation protection
concerns for these containers are much greater than the dangerous waste concerns.

Compliance measure: Containers were properly labeled before being placed in Cell 4. A major risk
label has been placed on the key cover block to the cell. The major risks (i.e., hazards) for the Cell 4
containers are documented in Chapter 4.0, Section 4.3.

7.4.2.2 Requirement Weekly inspection of containers [(WAC 173-303-320(2) and
WAC 173-303-630(6)].

Noncompliance Jnstiticatiorx Personnel entry into Cell 4 is not feasible because of high radiation
levels. Opening the cell cover blocks is not possible during the S&M phase as the canyon crane is not
operable. There are no liquids present in the containers. Also, radiation protection concerns for these
containers are much greater than the dangerous waste concerns.

Compliance measure: Surveillance of Cell 4 will not be performed during the S&M Phase.
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1
2
3 7.4.3 Containment Building

4 The containment building meets the interim status requirements in 40 CFR 265.1100 (Subpert DD),
5 invoked via WAC 173-303-400(3)(a). No additional compliance measures are required.
6
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POSTCLOSURE PLAN

If waste is left in place, a postclosure plan will be developed to address the disposition scensrios.
Groundwater contamination will be investigated and remediated through the operable units under the
CERCLA remedial investigation/feasibility study process as directed by the Tri-Party Agreement.
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1 APPENDIX A
2
3
4 B PLANT COMPLEX EQUIPMENT NOMENCLATURE
5
6
7 The designation of equipment, including the treatment and/or storage vessels, in the B Plant Complex
8 follows several different conventions. These conventions can be inconsistent. The convention used can
9 depend on when the equipment was iris~lled and on its original use.

10
11 B Plant canyon process cell equipment use a one or two letter equipment type designation, followed by a
12 number for the cell, followed by number for that specific piece of equipment. An additional number can
13 be included if a piece of equipment can be subdivided into two or more distinct components. The one or
14 two letter equipment type designation used shown on Table Al-1. Only the designations D, E, and TK
15 are relevant to the treatment anrf/or storage systems.
16
17 An example of the process cell equipment is TK-17-2, the second vessel (tank) located in Cell 17. If
18 only one piece of equipment is present in a cell, then the numeral “1”is still used, e.g., TX-10-1 is the
19 only equipment in Cell 10. Another example is E-23-3- 1. This is one component of the waste
20 concentrator located in Cell 23. Specifically, it is the theromsyphon reboiler on the low-level waste
21 concentrator. Note that not all of the equipment used within the B Plant Complex is part of the treatment
22 and/or storage systems.
23
24 Equipment outaide the process cells uses a different system. The two vessels in the 221-BB Process
25 Condensate and Steam Building are designated “BCP” and “BCS”. While the designation was made with
26 a specific purpose, BCP is not an acronym or an abbreviation and should be defined as such. The two
27 vessels in the 221-BF Condensate Effluent Storage Facility use a location-based designation similar to
28 that used for the process cells, being designated 221-BF-A and 221-BF-B. The two vessels at the 276-
29 BA Interim Organic Storage Facility are designated based on their location. The vessels are 1S0 West
30 and ISO East.
31
32
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1
Table Al-1. Process Cell Equipment Designations Relative to the Treatment arrd/orStorage Vessels.

2
3

Letier I Equipment description I
designation

D De-entrainer: separates droplets of liquid entrained in a stream of vapor
E Heat transfer equipmerm i.e., a heat exchanger to heat a liquid or a condenser to

cool and condense a vapor

PG Pulse generatoc used to generate a pulse of liquid in the towers
T Tower: vessel used for separations processes (i.e., solvent extraction or ion

I exchange)
TK I Tank.
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98-EA.P-136

Department of Energy
Richland OperetiinsOflica

P.O.Box 550
Richland,Washington 99352

MAR041998

Mr. R. E. Skinnarland
StateOf Washington
Department of Ecrdofjy
200 Area section
1315West FourthAvsrme

Kcmrrewick,Waahhr@on99336

DearMr. Skinriadand

CERTIFIED ISO WEST INTERIM ORGANIC STORAGE Tti (ISO WEST TANK)
AD-TRATIVE CLOSURE TECHNICAL DATA SYNOpSIS (TS~Ts-2-3)

The certified B PlantCemplea J.SOW@ Tank AMnktmtI “veClosure TechnicalDsta Syoopsis
(synopsis) is sttashed. Submittal of this synopsis to the Stateof WashingtonDcpar@n.ntof
Eadogj (l?cdogy) is in aecmdansewithtie d~cussiom held atthe B PlarrtProjectManagers
Meeting(PMM on January29,1998.

The synopsis documents andprovid~ certificationthat the 1S0 West Tank never contained
darrgemuswaste. Aseep@ce of the synopsis by Ecology will SI1OWthe ISO West tank to be
removed from regulationunder the WasldmgtonAdministrative Code chapter 173-303,
‘Dangerous Waste” andallow the ISO West tank to be reused for otier Porposm..
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Mr.R E. Skinoarland -2-
98-EAP-136

Should you have any quesdona,pleaae mntact EIlen M. Matt3irr,U.S. Department of Energy,
Richkmd operations Office, on (509).376-2385 or Fred A. Ruck, III, Fluor Da2iielHanford,
h2C., on (509) 376-9876.

Sincerely,

b. -cv2i--
/hrresE.Rasrnusse.Director

Environmental Asorance, Pcamits,
Eti33MM Wd Policy Divkon

Attachment

w W/attach
Admiis&ative Record
I?cology Library, Lacey
S. D. Godfkey, BWHC
R E. Heinemm BWHC
J. R.Wilkinsw CTUIR
D. K Sherwood, EPA
W. D. Adaii, FDH
G. W. Reddick, FDH
F. A. Ru.ck ILLFDH
D. Powaukec, ATT
J. Adler, WMH
R Jim, YIN
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1S0 Uest Interim Organic Storage Tank
Administrative Closure Technical Data Synopsis

1.0 IWTROOUCTION “‘

1.1 Purpose

The purposeof this synopsisis to supportthe requestf& administrative
closureby the U.S. Departmentof Energy,RichlandOperationsOffice (RL), ind
FluorDaniel Hanford, Inc. (FOH),of the WashingtonState HazardousWaste
ManagementAct (Chapter70.105 RevisedCode of Washington)Permitted1S0 West
InterimOrganic StorageTank (1S0West). The 1S0 Uest is one of two external
storagetanks in the organicinixedwaste storagesystem in the 8 P1ant
Complex’s276-8A InterimOrganicStorageFacility(276-BAFacility).
Informationdiscussedbelowwill demonstratethat the 1S0 West tank never
storeddangerouswaste”or mixed waste. The administrativeclosureof the tank
will modify the Hanford FacilIty PermitApplicationby eliminatingthe
1S0 West tank from the B Plant ComplexPart A, Form 3.

1.2 PreviousApplicationSubmittal

Revision4 of the B P1ant ComplexPart A PermitApplication,Form 3 was
submittedto the State of Washington,Departmentof Ecology,by RL in
May 1996. This revisionadded storageof organicmixed waste in two external
tanks to the ,PartA, Form 3.

2.0 FACILITYDESCRIPTION

The 1S0 West tank is locatedwithin the 276-BA Facility. The 276-6AFacility
is locatednorth-eastof the 221-B Building(8 P]ant)within the 8 P1ant
Complex. The 276-BA Facilityconsistsof a concretesecondarycontainment
structureholding the 1S0 West and 1S0 East InterimOrganicStorageTanks
(1S0 East). The 1S0 West tank is a stainlesssteel tank originallydesigned
as a 17,500 1iter shippingcontainar. The overalldimensionsof the 1S0 West
tank are 6.1 meters long by 3.0 meters higliby 2.5 meterswide.

39
40 3.0 PROCESS INFOF04ATION
41
42 3.1, OperationsHistory

:; The Hanford Federal FacilityAgreementand ConsentOrder (Tri-PartyAgreement)
45 establishedMilestoneM-82-03 ‘CompleteRemovalof OrganicSolventWaste from
46 the B P1ant Canyon.” To meet this milestone,the 276-8AFacilitywas
47 constructedand both the 1S0 Hest and 1S0 Easttanks were installedduring

1996. During March 1997,the organicmixedwaste was transfereefrom the
:: B Plant canyon tanks to the 1S0 East tank: The 1S0 West tank was left empty
50 to be used as an emergencyreceivertank if the need arose. The organicmixed
51 waste was removed from the 1S0 East tank and shippedoff-sitefor disposal
52 during November 1997. Duringthis time, the 1S0 West tank remainedempty and
53 never storedwaste.

lof4
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1S0 Hest InterimOrganic StorageTank
AdministrativeClosureTechnicalOata Synopsis

3.2 Data Gathering

A records review was used,to confirmthat regulatedwaste storage
occur in the 1S0 West tank. The approachused and the resultsof
gathering effort is describedin the foilowing sections.

3.2.1 Approach

did not
this data

Several sourcesof informationwere used or “examined to provide assuranceto
FDH and RL that the certificationstatementprovided is true, accurate,and
complete. These informationsourcesincluded:

.

.

.

●

✎

✎

✎

OOE/RL-88-21,Hanford“Faci7ity DangerousWaste Part A Permit
Application,B PlantComplex,part A Permit Application,Form 3,
Revision4

SO-WM-RRR-013B Plant OrganfcRemoval ReadinessChecklist

Letter,James E. Rasmussen,OOE-RL, to Jerry Leitch,EPA, “Notice
of Construction(NOC)to Operate the B P1ant OrganicSolvent
Transferand StorageSystem,” 96-EAP-324,dated September4, 1996

B PIant”PIant OperatingProcedure (POP)WP-B-97-005,RevisionA,
ModificationO, Transfer Organic to ISO Tank

B-Piant OrganicStorageTank Off-LoadingCriticalLfft Procedure,
Impact Level S, Revision1

8 PIant POP 80-040-002,RevisionG, ModificationO, Perform Genera?
Survei 1?ante

B PIant POP WP-B-097T015,RevisionA, ModificationO, Transfer
O~anic fruia Storage Tank to Tanker

. .
3.2.2 Data Gat~eringand RecordsReview

The results of the data gatheringsupportedthe contentionthat no regulated
activitytook place in the,1S0West tank. The results of the data gathering
activity are sunvnarizedin the followingsections.

The review of variousdocuments(B Plant Organic Removal ReadinessCheck7ist,
NOC letter for air permitting, POP TransferOrganic to 1S0 Tank) clearly
indicatedthe intentionwas to use both the 1S0 East and 1S0 West tanks for
storage of the organicmixed waste. For example,the POP TransferOrganic to
ISO Tapk containi the completeprocedurefor transferringorganicmixed waste
into both of the tanks.

2“of4
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1S0 Nest InterimOrganic StorageTank
AdministrativeClosure TechnicalData Synopsis

The plan for transferringthe organicmixed waste was as follows:

1. Stage the empty tanks on a flat-bed&ailer adjacentto the 8 Plant
canyonbuilding(221-BBuilding).

2. Transferthe organicmixed waste from the canyontank(s) into the
1S0 tank(s)via a temporarytransfersystem.

3. After the transferinto the 1S0 tank(s),move the full tank(s) to
the 276-BA Facility.

4. Lift the 1S0 tank(s)from the trailers into the 276-6A Facilityand
securethem in place.

A “revtewof the’completedPOP, Transfer Orgariicto ISO Tank, showedthat only
one of the tanks (1S0 East) was used for storingorganicmixed waste and the
other tank (1S0 Uest)was not used. The completedPOP, TransferOrganfc to
1S0 Tank, clearly identifies”and documentsthat only 10,9331iters (2,888.1
gallons) of organicmixed waste was transferredinto the 1S0 East tank
(capacity17,500liters).. The same procedurealso documentsthat only the
1S0 East tank was moved from the transfer location (adjacentto B Plant) to
the 276-BA StorageFacility. The completedPOP fncludessignaturesand
initialsfrom the operatorsand supervisorypersonnelinvolved. These
sign-offswere done to documentcompletionof hold-pointsand of specific
activities. This providesa written, verifiablerecord of the activitiesperformed.

The completedCriticalLift Procedurealso documentsthat one tank (1S0 East)
containingwaste was moved from the transporttruck into the 276-BA Facility
secondary.containmentstructure. The procedureincludessignaturesand
initialsfrom the operatorsand supervisorypersonnelinvolved. These
sign-offswere done to documentcompletionof specificactivities. This
provides a written,verifiablerecord of the activitiesperformed.

Additionaldocumentation1s providedin the completedPOP.,Perform Genera7
Survei71 ante. In this POP, only the 1S0 East tank was being checkedfor
leakage or material in the secondarycontainment. None “ofthe data sheets.
show evidance of any leaks. These data sheets are signedand provide a
written, verifiablerecordthat there were no leaks. The 1S0 West tank, since
it did not,containwaste, was not and did not need to be tncluded in the
procedure. The completedPOP, TransferOrganic from Storage Tank to Tanker,
continues in documentingthat only one tank (1S0 East)was involvedwhen the
organicmixed waste was transferredto a tanker trailerfor shipmentto
off-sitedisposal.

4.0 SUMMARY

The documentsexaminedincludeverifiable,signed, and initialeddocumentation
that the 1S0 West tank was never used for the storageof dangerouswaste.
Also, the documentsclearly identifythat dangerouswaste was placed into and
managed only in the ISO East tank. Therefore,RL and Projectklanford
ManagementContractpersonnelrequestthat the ISO Nest tank at B Plant’s
276-BA Facilitybe administrativey closed.
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ISO West InterimOrganicStorageTank
Administrative ClosureTechnicalOata Synopsis

5.0 1S0 WEST INTERIM ORGANIC STORAGE TANK ADMINISTRATIVE CLOSURE TECHNICAL
DATA SYNOPSISCERTIFICATION

‘I certifyunder penaltyof 1aw that this documentwas preparedundermy
directionor supervisionin accordancewith a systemdesignedto assurethat
qualifiedpersonnelproperlygather and evaluatethe informationsubmitted.
Basedon my inquiryof the personsdirectlyresponsiblefor gatheringthe
inforsnation, the informationsubmittedis, to the best of my knowledgeand
belief,true, accurate,and complete. I am eware that there are significant
penaltiesfor submittingfalse information,includjngthe possibilityof fine
and imprisonmentfor knowingviolations.”

m
chland Ope.rations Office

24
25 <~>c? /@%ZZ%
26
27 H. J. Hatch
28 President and
29 Chief ExecutiveOfficer
30 Flour Oaniel,Hanford,Inc.
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Department of Energy
Richland Operations Office

P.O. Box 550
Richland, Washington 99352

FEB24-1999

Mr. Michael A. Wilson, Program Director
Nuclear Waste Program

State of Washington
Department of Ecology

P. O. BOX 47600
Olympia, Washington 98504

Dear Mr. Wilsorx

B PLANT PRECLOSURE WORK PLAN REVISION I (TSD: TS-2-3)

Enclosed is DOEIRL-98-’12, “B Plant Preclosure Work Plan:’ Revision 1. This revision of the
plan incorporates comments from the State of Washington Department of Ecology (Ecology)

and updates of activities completed or finalized since the issue of Revision O in February 1998.

The pIan is a critical document supporting’ the decommissioning of the B Plant Complex. The
transmittal of the plan meets commitments made to Ecology at various B Plant Complex Project
Manager Meetings.

If you have any questions regarding the plan, please contact Ellen Mattlin, U.S. Department of
Energy, Richland Operations Office, on (509) 376-2385, Fred Ruck III, Fhror DanieI
Hanford, Inc., on (S09) 376-9876, or Greg LeBaron, of B&W Hanford Company on
(509) 373:1792.

Sincerely,

“F

Cti

James E. Rasmussen, Director
Environmental Assurance, Permits,

EAP:EMM and Policy Division

Enclosure

cc: (See next page)
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D. Powaukee, NPT

R. Jim, YIN
“EDMC, F16-08

cc wlo encl:
G. J. LeBaron, BW’HC
S. M. Price, FDH

J. G. Adler, WMH
J. A. Wlnterhalder, WMH


