WVDP PHASE 1 DECOMMISSIONING PLAN

3.0 FACILITY DESCRIPTION

PURPOSE OF THIS SECTION

The purpose of this section is to describe the facility and its environs. This
information provides a foundation for understanding the rest of the plan. Section 3 is
also intended to provide information to allow NRC staff to evaluate DOE’s estimation
of (1) the impacts of the decommissioning activities on the site and its surrounding
areas, and (2) the impacts of the environment on the site in the event of natural
phenomena such as floods, tornados, and earthquakes.

INFORMATION IN THIS SECTION

This section begins with the location and description of the site, including
subsurface conditions. Facilities associated with the WVDP are addressed,
including those that existed in 2008 and are to be removed before activities under
this plan begin. As with other sections of the plan, these facilities are organized by
waste management area (WMA), with the focus on facilities located on the project
premises.

The following matters are also addressed: (1) population distribution, (2) current
land use and plans for future land use, (3) meteorology and climatology, (4) geology
and seismology, (5) surface water hydrology, (6) groundwater hydrology, and (7)
natural resources in the area.

All figures referred to in the text, which include photographs, are grouped at the end
of the section.

RELATIONSHIP TO OTHER PLAN SECTIONS

To put into perspective the information in this section, one must consider the
information in Section 1 on the project background and those facilities and areas
within the scope of the Phase 1 decommissioning. Consideration of the information
in Section 2 on site history, processes, and spills will also help place information in
Section 3 into context. The information in this section serves as the foundation for
later sections, such as radiological status in Section 4, the dose modeling in Section
5, and the decommissioning activities in Section 7.
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WVDP PHASE 1 DECOMMISSIONING PLAN

Site Location and Description
3.1.1 Site Location

The WVDP is located about 30 miles south of Buffalo, in the Town of Ashford,
Cattaraugus County, New York at approximately 42.450° north latitude and 78.654° west
longitude. The site location with respect to major natural and man-made features in the
region is shown in Figure 3-1.

The facility (i.e., the project premises) lies 2.4 miles southeast of Cattaraugus Creek at
its nearest approach. Cattaraugus Creek forms the boundary between Cattaraugus and Erie
counties. Buttermilk Creek, a tributary to Cattaraugus Creek, is 0.5 mile east of the project
premises. Lake Erie lies approximately 30 miles west.

3.1.2 Site Description

The WVDP site consists of approximately 167 acres within the 3,345-acre Center.
Figure 3-2 delineates the boundaries of the Center and the WVDP. The brief description
here focuses on the Center, the WVDP, subsurface conditions on the site, and site
groundwater.

The Center

The Center is located within the glaciated northern portion of the Appalachian Plateau
Province of Western New York which is characterized by deep valleys which dissect rather
flat-topped plateaus and range in elevation from 1,100 to 1,850 feet above mean sea level
(Figure 3-3). The average elevation across the Center is 1,300 feet above mean sea level.

Slopes range from less than five percent to greater than 25 percent, with five to 15
percent slopes predominant. The Center is drained by Buttermilk Creek, which flows into
Cattaraugus Creek.

Prior to 1961, much of the Center was cleared for agriculture. As a result, the Center
now consists of a mixture of abandoned agricultural areas in various stages of ecological
succession, forested tracts, and wetlands, along with transitional ecotones between these
areas. The area of the WVDP would be classified as an industrial land use.

The WVDP Site

The WVDP lies on a plateau that ranges in elevation from 1,300 to 1,445 feet above
mean sea level, 1929 datum. The plateau margins are defined by Franks Creek, Erdman
Brook, and Quarry Creek which drain the WVDP and empty into Buttermilk Creek. This
plateau is subdivided by Erdman Brook into the north plateau and south plateau areas. The
topography on and around the WVDP site is shown on Figure 3-4.

A posted, barbed-wire fence surrounds the Center. An inner, eight feet high chain-link
fence surrounds the WVDP site, with access controlled through one gate. The inner fence
defining the WVDP boundary, i.e., the project premises, is shown in Figure 3-5.

Most major activities related to the WVDP, including all involving radioactivity, are
performed within the WVDP site boundary. Although the State-Licensed Disposal Area
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(SDA) is located within the WVDP security fence, as shown in Figure 3-5, it is not
considered part of the project premises.

Subsurface Conditions and Groundwater

The subsurface conditions underlying the north plateau are different from the
subsurface conditions underlying the south plateau, as shown in Figures 3-6 and 3-7. The
thickness of the unsaturated zone in the weathered till on the south plateau fluctuates
annually, averaging approximately 10 feet below ground surface. Groundwater flow in the
weathered Lavery till on the south plateau is generally controlled by surface topography and
flow is eastward (WVNSCO 1995).

More detailed information on subsurface conditions and groundwater can be found
below in Sections 3.5, 3.6, and 3.7.

3.1.3 Facility Description

The following descriptions focus on the WVDP facilities as they are expected to appear
at the conclusion of the interim end state in 2011. The facilities to be removed before 2011
are also briefly described.

Major Facilities

The principal facilities at the site include the former irradiated nuclear fuel reprocessing
facility, known as the Main Plant Process Building; the Waste Tank Farm; and the Low-
Level Waste Treatment Facility. These facilities are located on the north plateau. The two
radioactive waste burial areas, the NRC-Licensed Disposal Area (NDA) and the SDA, are
located on the south plateau. Figure 3-8 shows the locations of these facilities.

Waste Management Areas

For administrative purposes, the Center has been divided into 12 WMAs as listed
below. The locations of WMA 1 through WMA 10 are shown in Figure 3-8. WMAs 11 and
12 are shown in Figure 3-9.

¢ WMA 1 Main Plant Process Building and Vitrification Facility area,
e WMA 2 Low Level Waste Treatment Facility area,

e WMA 3 Waste Tank Farm area,

e WMA 4 Construction and Demolition Debris Landfill,

¢ WMAS5 Waste Storage Area,

e WMAG6 Central Project Premises,

e WMA 7 NDA and associated facilities,

¢ WMA 8 SDA and associated facilities,

¢ WMA 9 Radwaste Treatment System Drum Cell Area,

e WMA 10 Support and Services Area,
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e WMA 11 Bulk Storage Warehouse and Hydrofracture Test Well Area, and
¢ WMA 12 Balance of the Site.

Project Premises Facilities Removed Before Decommissioning Activities Begin
WMA 1 WMA 5 (continued)
Cold Chemical Facility Lag Storage Addition 2
Contact Size Reduction Facility Lag Storage Addition 3
Emergency Vehicle Shelter Hazardous Waste Storage Lockers
Laundry Room WMA 6
Master-Slave Manipulator Repair Shop Old Warehouse
Radwaste Process (Hittman) Building Old Sewage Treatment Facility
Recirculation Ventilation System Building New Cooling Tower (except basin)
WMA 2 North Waste Tank Farm Training Platform
02 Building Road-Salt and Sand Shed
Test and Storage Building WMA 7
Maintenance Shop Interim Waste Storage Facility
Maintenance Storage Area NDA Hardstand
Vehicle Repair Shop WMA 10
Vitrification Test Facility Administration Building
WMA 5 Expanded (Environmental) Laboratory
Chemical Process Cell Waste Storage Area Fabrication Shop
Lag Storage Building Vitrification Diesel Fuel Oil Building
Lag Storage Addition 1

WMA 1: Main Plant Process Building and Vitrification Facility Area

Figure 3-10 shows the layout of WMA 1. Figure 3-11 is an aerial photograph of the
Main Plant Process Building and Vitrification Facility area. A description of each facility in
WMA 1 follows:

WMA 1 facilities within the scope of this plan are:
e Main Plant Process Building;

o Vitrification Facility;

e Load-In/Load-Out Facility;

e Utility Room and Utility Room Expansion;

e Fire Pumphouse and Water Storage Tank;
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e Plant Office Building;

e Electrical Substation;

e 01-14 Building;

e Vitrification Off-Gas Trench;

e Source Area of the North Plateau Plume; and

e Concrete Floor Slabs for the Laundry Room, Fuel Receiving and Storage
Ventilation Building, Radwaste Process Building, Cold Chemical Facility, and other
removed facilities.

Main Plant Process Building. The Main Plant Process Building (Process Building)
was built between 1963 and 1966, and was used by Nuclear Fuel Services (NFS) from
1966 to 1971 to recover uranium and plutonium from spent nuclear fuel. This multi-storied
building is approximately 130 feet wide and 270 feet long, and rises approximately 79 feet
above the ground surface at its highest point. Figures 3-12 through 3-21 show the building
exterior, interior layouts, and representative areas.

The major Process Building structure rests on approximately 480 driven steel H-piles.
The building is composed of a series of cells, aisles, and rooms that are constructed of
reinforced concrete and concrete block. The reinforced concrete walls, floors and ceilings
range from one to six feet thick. The reinforced concrete walls are typically surrounded by
walls of lighter concrete and masonry construction and metal deck flooring. Six floor layout
plans of different levels of the Process Building appear in Figures 3-13A through 3-13F.

Most of the facility was constructed above grade, with some of the cells extending
below ground (i.e., below the ground surface reference elevation of 100 feet). The deepest
cell, the General Purpose Cell, extends approximately 27 feet below-grade. The Cask
Unloading Pool and the Fuel Storage Pool, located in the Fuel Receiving and Storage Area
on the east side of the building, were used to receive and store spent fuel received for
reprocessing, and extend approximately 49 and 34 feet below grade, respectively.

Cells such as the Process Mechanical Cell, the Chemical Process Cell, and Extraction
Cells 1, 2, and 3 were constructed of reinforced high-density concrete three to five feet
thick. Such thicknesses were needed to provide radiation shielding.

The operations performed in the cells were remotely controlled by individuals working
in the various aisles of the Process Building, which were formed by adjacent walls of the
cells. The aisles contained the manipulator controls and valves needed to support
operations in the cells. Rooms not expected to contain radioactivity were typically
constructed with concrete block and structural steel framing.

Wastewater generated during reprocessing was managed in one of two ways,
depending on activity. High-level waste was transferred from the Process Building to the
Waste Tank Farm via two underground transfer lines (7P-113 and 7P-120) to Tank 8D-2
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and Tank 8D-4. Low-level wastewater was transferred to the Low Level Waste Treatment
Facility via below-grade transfer lines associated with the interceptor system.

The WVDP modified portions of the Process Building to support its primary mission of
solidifying HLW. Equipment in the Chemical Process Cell was removed to allow its use for
storage of canisters of vitrified HLW. Extraction Cell 3 and the Product Purification Cell
were emptied of equipment which was replaced with equipment used to support the Liquid
Waste Treatment System. This system was used to manage supernatant and sludge wash
solutions from Tank 8D-2 which contained HLW.

Vitrification Facility. Shown in Figures 3-22 and 3-23, this structural steel frame and
sheet metal building houses the Vitrification Cell, operating aisles, and a control room. The
Vitrification Cell is 34 feet wide, 65 feet long and 42 feet high. Figure 3-23 shows how it
looked when it went into service.

At the north end of the Vitrification Cell is the melter pit. The pit is 34 feet wide by 25
feet long with its bottom about 14 feet below grade. The Vitrification Cell is lined with 0.125-
inch-thick stainless steel up to 22 feet above grade.

As explained in Section 2, HLW transferred from HLW Tank 8D-2 was mixed with glass
formers and vitrified into borosilicate glass within the Vitrification Cell. Vitrification
operations were performed remotely by operators in the operating aisles or in the control
room. The Vitrification Cell contained the Concentrator Feed Makeup Tank, Melter Feed
Hold Tank, the slurry-fed ceramic melter, turntable, off-gas treatment equipment, canister
welding station, and the canister decontamination station. All equipment was removed from
the Vitrification Cell during the deactivation of this facility in 2003 and 2004.

Load-In/Load-Out Facility. The Load-In/Load-Out Facility is located adjacent to the
west wall of the Equipment Decontamination Room of the Process Building in WMA 1. It is
a structural steel and steel sided building that is approximately 80 feet long, 55 feet wide,
and 54 feet tall. The floor is poured concrete, and the roof is metal sheeting with insulation.

This facility was used to move empty canisters and equipment into and out of the
Vitrification Cell. It has a truck bay and a 15-ton overhead crane that is used to move
canisters and equipment. After the new Canister Storage Facility is constructed, the Load-
In/Load-Out facility will be used to transfer the vitrified HLW canisters from the Process
Building to that facility.

Utility Room and Utility Room Expansion. The Utility Room and the Utility Room
Expansion can be seen in Figures 3-10 and 3-11. The Utility Room is a concrete block and
steel framed building located on the south end of the Process Building. It consists of two
adjoining buildings that were built at different times, the original Utility Room and the Utility
Room Expansion.

The original Utility Room, which was built during the construction of the Process
Building, makes up the western portion of the facility and is 80 feet wide, 88 feet long, and
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20 feet high. It contains equipment that supplies steam, compressed air, and various types
of water to the Process Building.

The Utility Room Expansion was built in the early 1990s immediately adjacent to the
original Utility Room. The Utility Room Expansion is approximately 85 feet long, 56 feet
wide, and 25 feet high. It contains equipment similar to that in the Utility Room.

Fire Pump House and Water Storage Tank. The Fire Pump House was constructed
in 1963 and is 20 feet wide, 24 feet long, and 10 feet high at the peak. The structure is of
steel frame and sheet metal construction on a four-inch concrete slab floor, which is
supported on a concrete foundation wall. Its location is shown in Figure 3-10.

The Pump House contains two pumps on concrete foundations. An adjacent small
metal storage shed is used to store fire hoses and fire extinguishers. The 475,800-gallon
water storage tank (Tank 32D-1) is located outside the Utility Room, as shown in Figure 3-
11.

Plant Office Building. The Plant Office Building is a three-story concrete block and
structural steel framed structure located adjacent to the west side of the Process Building. It
is approximately 40 feet wide, 95 feet long, and 44 feet high and contains offices and men's
and women's locker rooms. Figures 3-11 and 3-14 show the building.

Electrical Substation. The electrical substation is located adjacent to the southeast
corner of the Process Building. A 34.5 kilovolt/480 volt transformer rests on a concrete
foundation behind a steel framed structure. Its location is shown in Figure 3-10.

01-14 Building. The 01-14 Building is a four-story, 64 feet tall concrete and steel frame
building located next to the southwest corner of the Process Building, as shown in Figures
3-10 and 3-11. This building was built in 1971 to house an NFS off-gas system and acid
recovery system, but it was never used to support NFS operations. The 01-14 Building
was modified to house the Vitrification Off-Gas System and the Cement Solidification
System.

The off-gas system was used to treat off-gases generated in the melter in the
Vitrification Facility. The Cement Solidification System was used to stabilize radioactive
waste generated from the Liquid Waste Treatment System in a cement matrix and to
package this mixture in drums that were stored in the Radwaste Treatment System Drum
Cell in WMA 9.

Laundry Room. The Laundry Room is located southeast of the Utility Room as shown
in Figure 3-10. It is a concrete block structure 26 feet by 56 feet by 20 feet high with metal
decking and asphalt roofing. The floor is a concrete slab six inches thick, which contains a
sump.

The Laundry Room contains a commercial size washer and dryer, along with sorting
tables and racks for laundering contaminated protective clothing. It is separated into a
radiologically “hot” side and a “clean” side. It will be removed down to its concrete floor
slab at grade before the start of Phase 1 decommissioning activities.
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Cold Chemical Facility Slab. The Cold Chemical Facility was a structural steel frame
and sheet metal building that was approximately 34 feet wide, 57 feet long, and 36 feet tall.
It was located immediately west of, and adjacent to, the Vitrification Facility, as shown in
Figure 3-27. It was used to prepare non-radioactive feed materials, such as nitric acid and
glass formers, which were used in the vitrification process. The Cold Chemical Facility was
demolished to its concrete floor slab at grade in November 2006.

Fuel Receiving and Storage Ventilation Building Slab. This steel-framed and sheet
metal sided structure was located adjacent to the Radwaste Process Building. It was 30
feet by 35 feet by 12.2 feet high and rested on a six-inch-thick concrete slab. It contained
equipment that provided the majority of the heating, ventilation, and air conditioning
systems for the Fuel Receiving and Storage Building. It was removed down to its concrete
floor slab at grade in October 2006.

Radwaste Process Building Slab. This 15 feet wide by 46 feet long by 12 feet high
steel structure, also known as the Hittman Building, was located north of the Fuel Receiving
and Storage Building. It was used to manage shielded casks for high-integrity containers
used to store loaded resins from the Fuel Pool Submerged Water Filtration System. This
building was removed down to its concrete floor slab at grade in October 2006.

WMA 2. Low-Level Waste Treatment Facility Area

WMA 2, the Low Level Waste Treatment Facility area as it existed in 2008 is shown in
Figure 3-24. Figure 3-25 shows the area before the advent of the WVDP.

This facility was used by NFS and then by the WVDP to process low-level radioactive
wastewater generated on-site. The current Low Level Waste Treatment Facility includes
the Neutralization Pit, interceptors, Lagoons 2-5, and the LLW2 Building. It is expected to
still be in use when Phase 1 decommissioning activities begin.

WMA 2 facilities within the scope of this plan are:
e The LLW2 Building;

e Closed Lagoon 1;

e Active lagoons 2, 3, 4, and 5;

e The two New Interceptors;

e The Old Interceptor;

e The Neutralization Pit;

e The Maintenance Shop Leach Field;

e The Solvent Dike; and

e Concrete floor slabs such as those for the 02 Building, Maintenance Shop, Test
and Storage Building, and Vitrification Test Facility.

A description of the WMA 2 facilities follows:
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The LLW2 Building. Located southwest of Lagoon 4, this pre-engineered, single-story,
metal-sided building rests on a concrete wall foundation, measuring 40 feet by 60 feet. The
building houses two skid-mounted process equipment modules that are used to treat
wastewater from WMA 1, WMA 3, and radiologically contaminated groundwater from the
WMA 7 NDA Interceptor Trench and the north plateau groundwater plume. Figure 3-26
shows the building. The LLW2 Building was built in 1998 to replace the 02 Building, the
original low-level wastewater treatment facility that was built by NFS in 1971.

The building is divided into three work areas and an office. The processing area
contains the process modules (including ion exchangers, valves, piping, pumps, filters,
instrumentation, and controllers), two surge tanks, and a sand filter. The packaging room
contains a four feet by four feet by nine-feet-deep stainless steel lined catch basin. A
portable ventilation unit located outside of the packaging area contains a high-efficiency
particulate air (HEPA) filter and a short stack on the roof of the building.

Lagoon 1. Lagoon 1 was an unlined pit excavated into the sand and gravel unit that
was approximately 80 feet long on each side and 5 feet deep. It was fed directly from the
Old Interceptor and the New Interceptors, and had a storage capacity of more than 200,000
gallons. As explained in Section 2, it was removed from service in 1984. Most of the
contaminated sediment was transferred to Lagoon 2 and Lagoon 1 was filled with
contaminated debris from the NFS hardstand and then capped with clay and topsoil.

Figure 3-27 shows the area of Lagoon 1. Section 2.4.1 discusses the radioactivity in
the closed lagoon.

Lagoon 2. Lagoon 2 is an unlined 17-foot deep basin excavated in the unweathered
Lavery till. This lagoon has a storage capacity of 2.4 million gallons and is used to store
wastewater discharged from the New Interceptors before its transfer to the LLW2 for
treatment.

From 1965 to 1971, before the installation of the Low Level Waste Treatment Facility
system — which initially consisted of the O2 Building and Lagoons 4 and 5 — wastewater
was routed through Lagoons 1, 2, and 3 in series before discharge to Erdman Brook.
Between 1971 and 1982, low-level wastewater was routed sequentially through Lagoon 1,
Lagoon 2, and the O2 Building for treatment, then to Lagoons 4 or 5, and finally to Lagoon
3 before discharge to Erdman Brook. From 1982 following the closure of Lagoon 1 to the
present, low-level wastewater has been routed sequentially through Lagoon 2, the O2
Building or LLW?2 for treatment, Lagoons 4 or 5, and then to Lagoon 3 before discharge to
Erdman Brook.

A French drain was installed on the northwest sides of Lagoons 2 and 3 and the
northeast side of Lagoon 3 to prevent groundwater from flowing into Lagoons 2 and 3. The
French drain was capped in 2001 and no longer discharges into Erdman Brook.

Lagoon 3. Lagoon 3 is a 24-foot deep unlined basin excavated in the unweathered
Lavery till. It has a storage capacity of 3.3 million gallons. Lagoon 3 receives treated water
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from Lagoons 4 and 5. Lagoon 3 is periodically batch discharged to Erdman Brook through
a State Pollutant Discharge Elimination System (SPDES) permitted discharge.

Lagoon 4. Lagoon 4 is a basin constructed in the sand and gravel unit on the North
Plateau with a capacity of 204,000 gallons. It receives only treated water from LLW2 and
discharges to Lagoon 3.

Lagoon 4 was originally excavated into the sand and gravel unit on the North Plateau
and lined with reworked glacial tills. In 1974 a synthetic membrane liner was installed after
NFS identified that Lagoons 4 and 5 were potential sources of tritium to groundwater in the
sand and gravel unit (WVNSCO 1997). In the late 1990’s, the synthetic membrane liners
were removed and replaced with concrete grout and a XR-5 liner, an ethylene inter-polymer
alloy membrane.

Lagoon 5. Lagoon 5 is a basin constructed in the sand and gravel unit on the North
Plateau with a capacity of 166,000 gallons. It receives only treated water from the LLW2
facility and discharges to Lagoon 3.

Lagoon 5 was originally excavated into the sand and gravel unit on the north plateau
and lined with reworked glacial tills. In 1974 a synthetic membrane liner was installed after
NFS identified that Lagoons 4 and 5 were potential sources of tritium to groundwater in the
sand and gravel unit (WVNSCO 1997). In the late 1990’s, the synthetic membrane liners
were removed and replaced with concrete grout and a XR-5 liner, an ethylene inter-polymer
alloy membrane.

Neutralization Pit. The Neutralization Pit is a nine feet by seven feet by 5.5 feet deep
concrete tank constructed with six-inch thick concrete walls and floor that are lined with
stainless steel. The pit receives low-level radioactive wastewater from WVDP process
areas. This liquid is subsequently transferred to the interceptors.

Old Interceptor. The Old Interceptor is a 40 feet by 25 feet by 11.5 feet deep unlined
concrete liquid waste storage tank located below-grade. The floor is 24-inches thick and the
walls 12 inches thick'. The roof is made of steel.

The OId Interceptor received low-level liquid waste generated at the Process Building
from the time of initial plant operation until the new interceptors were constructed. The Old
Interceptor is currently used for temporarily storing radiologically contaminated liquids that
exceed the effluent standard of 0.005 pCi/mL gross beta activity. After verification of
acceptable radiological contamination concentrations, the contents are transferred by
steam jet to the New Interceptors.

" The floor of the Old Interceptor was initially 12 inches thick. An additional 12 inches of concrete was
poured on the floor during NSF operations to provide radiation shielding.
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New Interceptors. The New Interceptors are twin open-top concrete storage tanks,
each 22 feet by 20 feet by 11.5 feet deep, located below grade. The walls and floor are 14
inches thick, and are lined with stainless steel. The roof is steel. The New Interceptors were
built in 1967 to replace the Old Interceptor, which had high levels of radioactivity (WVNSCO
1997). The New Interceptors are used to collect and sample wastewater before it is
transferred to Lagoon 2.

Solvent Dike. The Solvent Dike is located about 300 feet east of the Process Building.
It was an 30 foot by 30 foot unlined basin excavated in the sand and gravel layer. The
Solvent Dike received rainwater runoff from the Solvent Storage Terrace, which formerly
housed an acid storage tank and three storage tanks containing a mixture of used n-
dodecane and tributyl phosphate. The sediment has been removed and the area has been
backfilled, but the Solvent Dike still contains radiologically contaminated soil.

Maintenance Shop Leach Field. The Maintenance Shop Leach Field is located just
northeast of where the Maintenance Shop stood and consists of three septic tanks, a
distribution box, a tile drain field, and associated piping. The leach field, which occupies an
area of approximately 1,500 square feet, was used until1988; all three tanks are out of
service and filled with sand. Because it is located within the area of the north plateau
groundwater plume, low levels of contamination may be present.

Groundwater Pump and Treat System. Installed in 1995, this system is located in the
northwest corner of WMA 2 and draws water from two recovery wells at the western lobe of
the north plateau groundwater plume, which is discussed in Section 2 and in Section 4.2.
Groundwater is pumped to the Low Level Waste Treatment Facility for treatment by ion
exchange to remove Sr-90 contaminants. The treated groundwater is pumped to Lagoon 4
or Lagoon 5, and then to Lagoon 3, and, eventually, discharged into Erdman Brook through
the permitted outfall.

Pilot Scale Permeable Treatment Wall. Installed in 1999 and located northwest of
Lagoon 5, this treatment wall is about 30 feet wide, seven feet thick, and 25 feet deep,
extending down to the Lavery till. It is filled with clinoptilolite, a natural zeolite material, and
covered with soil. Its purpose was to evaluate the effectiveness of such systems in treating
groundwater contaminated with Sr-90.

02 Building Slab. The O2 Building was a two-story, steel-framed concrete block
structure 27 feet wide, 39 feet long, and 30 feet high. It contains a 16 feet deep stainless
steel lined sump. Figure 3-25 shows the building when it was in service.

The O2 Building once housed filters, ion exchangers and other equipment used by
NFS and the WVDP to treat radioactive wastewater before transfer to Lagoon 3. It was
replaced with the LLW2 Building, It was demolished down to its concrete floor slab at grade
in October 2006.

Test and Storage Building Slab. The Test and Storage Building was an 80 feet by
120 feet by 22 feet high timber frame and metal sided building located northeast of the
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Process Building. It contained office spaces, a tool crib, and garage space. An 18 feet by
26 feet by 12 feet concrete block addition housed radiation and safety operations. It was
demolished down to its concrete floor slab at grade in June 2007.

Vitrification Test Facility. This 40 feet wide and 120 feet long and 36 feet high metal
building with a concrete floor contains a scale vitrification facility and a bulk chemical
storage tank. It will be removed down to its concrete floor slab at grade before Phase 1 of
the decommissioning.

Maintenance Shop Slab. The Maintenance Shop was a 60 feet by 100 feet by 28 feet
high metal building with steel supports. It housed locker rooms, lavatories, instrument
shops, work areas, and a finished office area. The Maintenance Shop was demolished
down to its concrete floor slab at grade in June 2007.

Permeable Treatment Wall. A full-scale passive permeable treatment wall is expected
to be installed before Phase 1 of the decommissioning to mitigate the off-site migration of
Sr-90 contaminated groundwater in the sand and gravel unit in the north plateau.

The permeable treatment wall is planned to be located in WMA 2 immediately south of
the Construction Demolition and Debris Landfill in WMA 4 approximately perpendicular to
the flow path of the north plateau groundwater plume. It will be approximately 750 feet long
in a northwest-southeast direction. The permeable treatment wall will be two to four feet
thick, extend down into the underlying unweathered Lavery till, and be composed of
granular zeolite to reduce Sr-90 concentrations in groundwater through ion-exchange.

Alternatives for potential mitigation of Sr-90 in surface water in the swamp ditch west of
the Construction Demolition and Debris Landfill and downgradient of the permeable
treatment wall will be considered after installation of the permeable treatment wall.

WMA 3: Waste Tank Farm Area

Shown in Figures 3-29 and 3-30, WMA 3 includes the waste storage tanks (8D-1, 8D-
2, 8D-3, and 8D-4), and their associated tank vaults, the HLW transfer trench, the
Permanent Ventilation System Building, the Equipment Shelter and condensers, the Con-
Ed Building, and the Supernatant Treatment System Support Building.

WMA 3 facilities and equipment within the scope of this plan are:
e Tanks 8D-1, 8D-2, 8D-3, 8D-4, and the associated vaults?;

e The HLW mobilization and transfer pumps;

e The HLW transfer trench piping;

e The Equipment Shelter and Condensers; and

e The Con-Ed Building.

Descriptions of the WMA 3 facilities follow.

2 Only removal of the pumps from the tanks is within the scope of Phase 1 decommissioning activities.
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Waste Storage Tanks. The waste storage tanks were built to store the liquid HLW
generated during the spent nuclear fuel reprocessing operations. The WVDP subsequently
modified these tanks to support treatment and vitrification of the HLW. Modifications
included constructing a fabricated steel truss system over tanks 8D-1 and 8D-2 to carry the
weight of sludge mobilization and transfer pumps and installation of the Supernatant
Treatment System equipment in Tank 8D-1.

Tank 8D-1, Tank 8D-2, and Vaults. Tanks 8D-1 and 8D-2 are identical in size and
construction, with each tank housed within its own cylindrical concrete vault. Each tank is
27 feet high by 70 feet in diameter, with a storage capacity of 750,000 gallons. Figure 3-31
shows a cutaway view of a tank.

The tanks were constructed with reinforced carbon steel plate ranging in thickness from
0.4375 inch for the roofs and walls to 0.656 inch for the floors. The roof of each tank is
supported internally by forty-five eight-inch diameter vertical pipe columns that rest on a
horizontal gridwork of wide flange beams and cross members in the bottom two feet of
each tank. Each tank rests on two six-inch-thick layers of perlite blocks that rest on a three-
inch layer of pea gravel. The tank, perlite blocks, and pea gravel are contained within a
carbon steel pan which rests on a three-inch layer of pea gravel that separates the pan
from the floor of the vault.

Each tank and its associated pan are housed within a cylindrical reinforced concrete
vault that has an outside diameter of 78.6 feet. The walls of each vault are 18 inches thick
and extend nearly 36 feet above the floor of the vaults.

The floor of each vault is 27 inches thick, except under the six 30-inch diameter vertical
concrete columns that support the vault roof. These columns pass upward from the floor of
the vault through the tanks and are encased in steel pipes 48 inches in diameter that are
welded to the top and bottom of each tank. The columns are located approximately 16 feet
from the center of the tank. The floor of each vault is underlain by a four feet thick bed of
gravel. The concrete vault roof is two feet thick and is supported by the six concrete
columns. The top of the vaults are six to eight feet below grade.

Despite their robust construction, the tank vaults have not proven to be watertight.
Groundwater seeps into both vaults and has to be regularly pumped out. A tank and vault
drying system will be installed during deactivation work to achieve the interim end state to
dry Tanks 8D-1, 8D-2, 8D-3, 8D-4 and their associated vaults. The tanks and vaults are
expected to be in a dry condition several years after the start of Phase 1 of the
decommissioning. The Tank and Vault Drying System will then maintain the tanks and
vaults in a dry state.

The current conceptual design of the Tank and Vault Drying System includes a pre-
cooling condensing unit and a desiccant wheel with a heater. Outside air will be pre-cooled
as needed to lower the relative humidity entering the drying unit. The air will then flow
through the desiccant unit for further drying and heating before being distributed to the
bottom of the tanks and vaults.
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The dry air supplied to the bottom of the tanks will displace moist air which will follow
the tank ventilation flow path from the top of the tanks through the tank ventilation lines to
the Permanent Ventilation System Building for treatment. At the Permanent Ventilation
System Building, the moist air flow from the tanks will flow through a moisture separator, a
heater, pre-filters, and two sets of HEPA filters before being discharged through the
Permanent Ventilation System Building stack.

The dry air supplied to the bottom of the vaults will be a recirculation loop displacing
moist vault air which will be removed at the top of the vaults. Moist exhaust air from the
vaults will be drawn back through the desiccant wheel along with the necessary make up
air. Make up air will be necessary since the dry air that goes in to the tanks is not returned
to the desiccant unit.

The desiccant in the desiccant wheel will need to be regenerated periodically. Moisture
in the desiccant unit will be removed with filtered heated air passing through the
reactivation sector of the desiccant drying unit. The moist air exiting the unit will be vented
to the Permanent Ventilation System Building where it will join the air flow from the
Supernatant Treatment System Support Building and the tanks before flowing through the
moisture separator, heater, pre-filters and two sets of HEPA filters before discharge
through the Permanent Ventilation System Building stack.

The HLW transfer pumps and the mobilization pumps in Tanks 8D-1 and 8D-2 will be
removed during Phase 1 of the decommissioning. These pumps are illustrated in Figure 3-
32.

Tanks 8D-1 and 8D-2 each contain a single HLW transfer pump. Each centrifugal mu