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DOE/RL-2015-76, REVISION 0 WASTE ENCAPSULATION AND STORAGE FACILITY
PART A FORM REVISION 5, DECEMBER 2015

Revision 5 update documents changes to the facility that are necessary to replace the existing ventilation system and
stabilize the legacy radioactive contamination in WESF. This revision identifies 3 DWMUs. Two DWMUs will
continue to operate, store, and process (Pool Cells 1 through 8 and 12 and Hot Cell G) cesium and strontium capsules.
The other DWMU, consisting of Hot Cell A through Hot Cell F, is no longer needed and will undergo extended
closure in order to coordinate closure with the remaining DWMUs at WESF. Building diagrams and maps were
updated to reflect changes in the DWMU .

Attachment A contains pictures and topographic maps of WESF.
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of this double hot cell. It is an isometric looking to the southeast. Hot Cell C is to the east, and Hot Cell F
is to the west.

A recess in the elevated section of Hot Cell D is provided for placement of the cesium converter tank
(TK-D-2). A pass-through with doors is located between Hot Cells C and D and between Hot Cells E
and F for passage of small equipment and solid waste. A sump is located on the floor between Hot Cells
D and E. It is a small 30 cm by 40 cm by 20 cm deep (12 in. by 16 in. by 8 in. deep) open-topped recess
in the floor. A steam eductor (not located in the hot cell) was used to remove liquids that collected in the

sump.
Hot Cell D contains the following equipment:

e Feed metering tank (TK-D-1)

o Converter tank (TK-D-2)

e Hydrochloric acid scrubbing equipment (TK-D-5, T-D-5, and T-D-7)

e Vacuum surge tank (TK-D-13)

e Condensers (E-D-4 and E-D-4A)

e Process and service piping necessary to support encapsulation operations

e Two HEPA filters installed in the hot cell exhaust ventilation ducting, as well as two used HEPA
filters that were replaced in 2000 and allowed to remain on the hot cell floor

Hot Cell E contains the following equipment:

e Shielded storage location (TK-E-9)
e Helium leak check chamber (TK-E-12)
e Process and service piping necessary to support encapsulation operations

e Two HEPA filters installed in the hot ¢ exhaust ventilation ducting, as well as two used HEPA
filters that were replaced in 2000 and allowed to remain on the hot cell floor s

Table H-Al provides additional details for each listed item.

When the cesium encapsulation mission was completed, the following tasks were performed
(SD-WM-ER-014, WESF Cesium Line Standby/Surveillance):

e I neralized water flushon  in-cell jumpers, tanks, and process piping (including TK-D-1,
TK-D-2, TK-D-5, T-D-5, and T-D-7)

e Demineralized water flush on the process feed line between TK-D-1 and B Plant
e Demineralize water flush on the drain line between TK-D-1 and E  lant

e Flush of TK-D-2 with nitric acid and caustic solution to remove solids

e Demineralized water flush on embedded service piping in Hot Cells D and E

e Wiping of embedded electrical conduits wi a damp sponge

¢ Removal and opening of all in-cell jur =rs on tanks to allow venting

H-A-13
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A sump is located on the floor on the east wall of the hot cell, next to the elevated area. It is a small 30 cm
by 40 cm by 20 cm deep (12 in. by 16 in. by 8 in. deep) open-topped recess in the floor. A steam eductor
(nof located in the hot cell) was used to remove liquids that collected in the sump. After water sources to
the hot cells were isolated in 2001, an air driven sump pump was installed in Hot Cell F for transfer of
collected liquids to the radioactive low-level waste (LLW) tank (Tank-100). As part of the closure of Hot
Cells A through F, this transfer line will be isolated.

Hot Cell F contains the following equipment:

e Capsule scrubber (TK-F-1)

e Electropolisher (TK-F-2)

e Capsule rinse location (TK-F-4)

e St el ion(TK-F-5)

e  Air receiver tank (TK-F-6)

e Modular storage rack

e Service piping necessary to support encapsulation operations

e Two HEPA filters installed in the hot cell exhaust ventilation ducting as well as two used HEPA
filters that were replaced in 2000 and allowed to remain on the hot cell floor

e Manipulators that will be removed during closure
Table H-Al provides additional details for each listed item.

During processing, the cell was rinsed with water to minimize contamination spread to the capsules, prior
to transfer to Hot Cell G. This practice kept the contamination levels in Hot Cell F low. Since the end of
encapsulation operations, the hot cell has been swept and vacuumed, and miscellaneous parts/tools have

been removed.
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unexpected event during closure, and the soil would then be identified as contaminated environmental
sdia and managed in accordance with Section H-A5.10.

H-A5 Closure Activities

The Hot Cell A through Hot Cell F DWMU does not store capsules and will not be used in future waste
management activities at WESF. As a result, Hot Cells A through F will undergo closure to minimize the
need for further maintenance and eliminate the potential for the release of dangerous constituents from the

DWMU.

As described in Section H-A3.4 of this closure plan, the hot cells were used to encapsulate Cs-137 and
Sr-90 that had been separated from plutonium production waste in B Plant. As a result, the hot¢ s
became contaminated with a significant amount of Cs-137 and Sr-90, along with smaller amounts of

dangerous constituents.

...2 K3 exhaust ventilation system controls the release of contamination from the hot cells. This aging
system - es on HEPA filters that have exceeded their operational life and need to be replaced.
However, replacement of the filters is impractical due to the high levels of radionuclide contamination.
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Over long time periods, concrete structures may degrade as a result of sufficient exposure to ionizing
radiation. A very conservative calculation has been performed that shows that the time frame necessary
for the recognized cumulative exposure threshold associated with concrete degradation is greater than

] ) years. A more realistic, yet still conservative, calculation shows that the time frame necessary to
reach a radiation exposure of concern is in excess of 590 years (CHPRC-02499, W-130 Project
Calculation: Estimate of Impacts to Grout as a Result of Radiation Exposure). Based on review of the
grouting design and hot cells, there is not a concern that there will be any degradation of grout or the hot
cells concrete structure due to radiation exposure.

Grout can also be affected by exposure to high temperature. The grout design limits temperatures due to
heat of hydration to 160°F, which will not negatively affect the grout or structural concrete. Potential
impacts to the grout as a result of heat of hydration and decay heat have been evaluated, and there are no
deleterious effects (CHPRC-02429, W-130 Project Calculation. Estimate of Concrete Temperature in

J Hot Cells ‘om Decay Heat).

H-A5.5.2 - Grout Delivery

Grout will be prepared offsite and trucked to WESF. The grout will be tested to verify performance
before construction begins. Grout samples will be collected and tested during construction.

grout pump will be placed on the west side of the truck port entrance. Water will be provided from
fire hydrant or building hose connection.

Hose will be routed from the grout pump to locations to be grouted using the following general routing:
¢ From the grout pump to the K3 filter pit (outside the 225B Building)
e From the grout pump, through the truck port, to the Hot Cell G air lock, and into the service gallery

e From the grout pump, into the truck port, up through the floor opening into the canyon, and along the
canyon floor to access the hot cells and the Hot Cell A air lock. Grout will be added to the hot cells

through existing penetrations (ventilation inlet ports).

The piping and hose will remain in place for each route only as long as grout placement in the stabilized
areas is required.

A temporary washout pit will be set up near the grout pump and truck delivery location to contain rinsate
from the delivery trucks and grout pump.

A construction trailer(s) will be located near WESF to provide support for grouting activities. Electric

ower wi be required for the trailer(s) and supplemental lighting. If used, portable generators will be in
service for less than 365 days and will not be permitted as stationary sources. The engine used to power
the generator set will meet the existing reciprocating internal combustion engine standards (40 CFR 61,
“National Emission Standards for Hazardous Air Pollutants™) for that engine size.

H-A5.5.3  Grout Placement

Grouting will begin inside the exhaust duct, downstream of the K3 filter pit, and inside the two HEPA
filter units, to stop any contamination from escaping through the exhaust system during

subsequent grouti

The following general sequence is used for stabilization grouting of the Hot Cell A through Hot Cell F
DWMU:

e K3 filter pit (not part of TSD)

H-A-37
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Hot cell grouting will be performed in multiple lifts. Sequencing of hot cell stabilization will be finalized
with the grouting contractor. Each cell could have a lift placed in turn, or one cell can be filled before
moving on to the adjacent one. Because of the flowability of the grout and because no effort is made to
seal the hot cells from each other, it is likely that all cells will fill together until the grout level is above
the highest common penetration. Estimated grout volumes are listed in Table H-AS.

Table H-A5. Estimated Hot Cell Grout Volume

B 28
v 28
DandE 62
F 28

Hot cells contain the following tanks, piping, and other equipment:

e Process tanks within the hot cells are connected to the floors, walls, and/or connecting piping and are
not expected to be buoyant. Tank drain and vent valves were left open during hot cell cleanout and
the grout formula being used is thin, so grout is expected to enter and fill most of the tanks and other

equipment left in the hot cells.

e HEPA filters in the ventilation exhaust and between Hot Cell A and the A Cell Hood are expected to
fail, so grout will enter all of these spaces.

e Four trays of waste will remain in the furnace between Hot Cells B and C. The furnace has small
penetrations, which will remain open during grouting and allow some grout to flow inside.
However, macroencapsulation will be accomplished by grout surrounding and encapsulating the
furnace. Alth¢ th grout may not completely { the furnace to encapsulate the trays directly, it will
completely encapsulate the furnace containing the trays, so the statutory requirement of 42 USC
6924(m), “The Public Health and Welfare,” “Standards Applicable to Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities,” will be met thorough substantial
reduction of the migration potential of hazardous constituents from the waste.

e No effort will be made to seal pass-throughs between the hot cells, so grout should be forced into
those spaces.

e  Gaskets on the hot cell side of the window may or may not fail. If they fail, allowing grout to flow
into the spaces around the window, between the window panes, then installing the seal on the
operating gallery side of the window will contain the grout.

e Although not expected, items that are not attached to the floor or walls of the hot cells may become
buoyant during grouting of the hot cells. These items included HEPA filters, open-top rectangular
tanks in Hot Cell F, and miscellaneous loose items within the hot cells.

The approach to grout placement will be to add grout in lifts. The first lift of grout will flow around all
fixed objects. This first lift will be allowed sufficient time to harden before placing the next lift. Any
objects that float up with the grout will be bonded in the top surface, depending on displacement of the
object. Tanks will have enough surface area in contact with the grout to develop a bond that will keep

H-A-41
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them in place when the next lift is placed. Hoses and HEPA filters will be bonded to the first lift because
of their large surface area and light weight.

H-A5.5.9  Hot Cell Viewing Window Protection

Each hot cell has a viewing window consisting of multiple sections of glass (tempered and leaded)
separated by inner sections of oil to provide operator shielding. The total volume of oil between the panes
of glass in each window is approximately 30 L (8 gal). The gap remaining after the oil is removed is
approximately 0.64 cm (0.25 in.) between each pane. Removal of the oil is performed through the work

1 kage process, which includes the use of a waste planning process before work is performed. Once the
oil isre ved, it will be managed as identified in Section H-A3.4.6. Qil removal from the viewing
window is performed using the following steps:

e Attach oil filling tubing to a plastic bottle.
e Open the oil inlet line to drain oil from the window into the preapproved container,

A steel plate will be attached to the outside of the shield wall in the operating gallery that covers the entire
viewing window. It will extend far enough to use concrete anchors to hold it in place. A seal will be used
between the plate and wall to ensure that contaminated grout will not breach the windows.

The grout lift heights inside each hot cell will be adjusted to ensure that the upper elevation of the grout
lift occurs near the top of the window to reduce hydrostatic pressure on the window.

H-A5.5.10 Control of Contamination during Grouting

As the grout flows into placement locations, air, water vapor, and radiological contaminants may be
rased through the vent locations. Radiological contamination will be controlled by active ventilation
with portable exhausters at specified locations. Active ventilation will allow air movement to be
controlled throughout all phases of the project.

H-A5.6 Demolition of the Hot Cell A throug Hot Cell F DWMU

Demolition of the Hot Cell A through Hot Cell F DWMU will take place concurrently with demolition of
the remaining portions of WESF. The following primary activities are required to complete demolition of
the Hot Cell A through Hot Cell F DWMU:

e Location of utilities
e Equipment mobilization
e Demolition and removal of Hot Cell A through Hot Cell F

H-A5.6. Location of Utilities

Prior to demolition, any in-use utilities will be located as well as the underground fire water line. The fire
water line supplies water to the fire hydrant, which will be utilized as the water supply for dust
suppression during demolition activities.

H-A5.6.2  Equipment Mobilization

Resources, equi mt, anc  terials (e.g., support trailers, excavators, diamond saw cutters, front
loaders, trailers, sand, water fog cannons, and boring machinery) necessary to perform demolition will be
staged in designated laydown areas in proximity to WESF.

H-A-42
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H-A5.6.3  Demc tion and Removal of Hot Cell A through Hot Cell F

Demolition of the Hot Cell A through Hot Cell F DWMU will be accomplished utilizing cutting and
sawing to create monoliths. Water may be used to control dust generated from demolition activities. The
amount of water used will be minimized to prevent ponding and runoff. While unlikely, other controls
such as portable ventilation filter units, HEPA filtered vacuum cleaners, greenhouses, and/or fogging
agents may be used. Additional storm water run-on and run-off controls may be implemented, as needed.

If needed, crusting agents or fixatives will be applied to any disturbed portion of the contamination area,
such as exposed soil from the removal of monoliths, that will be inactive for more than 24 hours. Material
to be disposed at the Environmental Restoration Disposal Facility (ERDF) will also comply with the
moisture content and other applicable requirements of WCH-191, Environmental Restoration Dispc
Facility Waste Acceptance Criteria  ust fixative is applied to appropriate portions of the demolition and
excavation site at the end of each shift, and if wind arises, to prevent the spread of contamination.

!

Demolition activities described in the following subsections presume that the waste will be disposed of at
ERDF, as discussed in Section H-A5.9.4.

H-A5.6.3.1 Cutting and Sawing

Demolition using cutting or diamond wire sawing will be used to create multiple monoliths. Grouting the
hot cells stabilizes contamination on the surfaces of the hot cells, waste boats and pipes, and exterior of
remaining equipment and debris. To avoid disturbance of the potential surface contamination on the hot
cell surfaces, diamond wire sawing will be performed through the walls between the cells, with the
exception of the wall between Hot Cells B and C, which contains the boats inside the furnace. Cuts will
be made to include the exterior walls of the hot cells. A general depiction of ¢ specific cut locations is
identified in Figure H-A16. Final cut locations will be determined, through the use of engineering
drawings and field walkdowns, before the start of demolition.

The exact locations of HEPA filters and other debris on the cell floors are not known. Monolith cuts are
designed to take advantage of wall structural integrity for building the exoskeleton and to ensure that
remaining tanks are cut, so they are no longer a closed vessel for disposal. Due to the location of TK-B-4
in the wall directly above the furnace, after the monolith containing TK-B-4 and the furnace has  n
removed, a horizontal cut will be made into the tank so it is no longer a closed vessel; however, the
monolith will remain whole. The horizontal cut location is depicted in Figure H-A16. Care will be  ten
toavoidt  ching the furnace below the tank. If a cut to create a monolith breaches HEPA filters or ¢ er
debris, the exposed surfaces of debris along the cut line of the monolith will be sealed in accordance with
40 CFR 268.45, “Land Disposal Restrictions,” “Treatment Standards for Hazardous Debris” (Table 1,
“Alternative Treatment Standards for Hazardous Debris™).

Sealing is performed by the application of an approved sealing material such as epoxy, silicone, or
urethane compounds that must adhere tightly to the debris surface to avoid exposure of the surface to
potential leaching media. Sealants must be resistant to degradation by the debris and its contaminants.

During cutting and sawing activities, water is used to cool blades and wires. This water is collected using
a vacuum system and reused during the demolition. After cutting and sawing activities are complete, the
water is containerized, solidified, and managed as a newly generated waste stream (Section H-A5.9).

Due to the size of the monoliths and the softness of the grout, an exoskeleton may need to be  iricated to
support the structure of the monolith. The exoskeleton is made from steel plates bolted to the outside
surfaces of the monolith. Once the steel plates are bolted to the surfaces, steel beams are welded to the
plates. Depending on the weight of the monolith, it may be necessary to bore under the monolith and
install steel beams to support the structural integrity of the monolith from below. Once the exoskeleton is

H-A-43
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H-A5.12.12 Documents and Records

The Project Manager is responsible for ensuring that the current version of the SAP is being used and
providing any updates to field personnel. The current version of the SAP is maintained by Ecology.
Changes to the SAP affecting the data will be submitted as a permit modification in accordance with
WAC 173-303-610(3)(b) by the permittees to Ecology.
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303-670, “Incinerators.”
303-680, “Miscellaneous Units.”
303-690, “Air Emission Standards for Process Vents.”
303-692, “Air Emission Standards for Tanks, Surface Impoundments, and Containers.”
303-64620, “Requirements.”
303-800, “Permit Requirements for Dangerous Waste Management Facilities.”
303-806, “Final Facility Permits.”
303-830, “Permit Changes.”

WAC 173-340, “Model Toxi ntro' * -+ oo PVt
Washi: “on. Ava at: |

340-200, “Definitions.”
340-700, “Overview of Cleanup Standards.”

npia,

340-740, “Unrestricted Land Use Soil Cleanup Standards.”
340-745, “Soil Cleanup Standards for Industrial Properties.”
340-760, “Sediment Cleanup Standards.”

WCH-191, 2015, Environmental Restoration Disposal Facility Waste Acceptance Criteria, Washington
Closure Hanford, Richland, Washington. Available at:
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0080195H.
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Hot Cell A through Hot Cell F DWMU
Temeoraz Authorizatic

rmit Condition I.C.3 allows for the Tri-Party Agreement processes to be used at the Hanford
Facility for temporary authorization notifications. The notice for the temporary au |
will be made within 7-days after transmitting the request to Ecology.











