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H-2-55599 Electrical Door Control Plan, Elementary Diagram and Miscellaneous Details: _‘
Disposal Facility for Failed PUREX Eauipment
H-2-5 >n Arrangement; Sheet 1, Sheet 2, Sheet 3, Sheet 4
H-2-58206 Piping Plan and Details
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Figure 4.2. Artist Rendition of Waste Storage in Tunnel Number 2

Railcar 1
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CHPRC-03364, REV. 0

interpreted that the cover soil was not placed in lifts and compacted as specified, but was placed loosely
with a bulldozer, and was not compacted in lifts as specified. It is unknown whether the cover soils over
the roof of the tunnel were compacted in lifts.

Exhibit 1 — Backfill operations at Tunnel 1; note placement of fill against Tunnel walls during winter conditions using a
bulldozer

We recommend cover soil properties for Tunnel 1 as follows, based on our experience in the area,
existing nearby information, and typical properties:

e Unified Soil Classification System (USCS) classification: Silty Sand with Gravel (SM)

e Moist unit weight, ym = 110 pcf (Expected range: 105 to 115 pcf)

e Internal friction angle, ¢’ = 30 degrees

e Cohesion, ¢’ =0 psf

The selection of soil parameters for the cover soils is complicated due to the lack of clear documentation
of material properties or fill placement methods. Variability in the dry density of the soil, the in-situ
moisture content, and material gradation are expected to contribute to variations in moist unit weight
of the soil. The soil unit weight may change seasonally in response to seasonal weather patterns,
variations with depth and location are likely. Discussion of the selection of these parameters is included
in Attachment A.

Cover Soil Geometry

The geometry of the Tunnel 1 cover soil was evaluated by comparing the existing site topography to the
as-built geometry of the tunnel. Light, Data, and Ranging (LiDAR) topographic survey data was collected
in 2008 for the Central Plateau of the Hanford site by AeroMetric, Inc. of Seattle, Washington.
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Construction Photographs (various)

Tunnel 1 construction photographs documented in CH2M (2017) were reviewed. The following
observations were made:

e Tunnel 1 was constructed and backfilled in winter conditions, with visible snow on ground,
possible placement of frozen materials.

e Tunnel excavation geometry (i.e. trench) does not appear to allow adequate access for
compaction of backfill soils in lifts against tunnel walls. Photos suggest that material may have
been pushed into the trench using a bulldozer or similar equipment. It is unknown if small walk-
behind compaction equipment was used to compact material in 24-inch lifts as specified. It is
unknown how material was placed on the roof of the tunnel.

e Internal guy wires are visible inside tunnel as shown on drawings.

e Wooden cleats are visible on outside of tunnel.

e Backfill material generally appears to be fine or sandy in nature, there are very few cobbles,
gravels, or coarse materials visible in the photos.

‘."':d_-_-.f;‘u TN AL iw

Exhibit 3 — Construction photo of Tunnel 1. Note stockpiled backfill and timbers, concrete wall, and footing formwork.
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Exhibit 4 — Construction of Tunnel 1. Note snow, steep-walled trench adjacent to tunnel walls, internal guy wires,
external timber cleats.

39
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]

trench against tunnel walls by construction equipment.

Studies by Others

1.0 Rockwell Hanford Operations Structural Evaluation of Tunnel 1 (1980)

Rockwell Hanford Operations (RHO) performed a structural evaluation of Tunnel 1 in 1980. The
following items were noted from the archived report:

e Rockwell International completed a structural evaluation of Tunnel 1, including sampling and
evaluation of 4-1/8" diameter cores of roof timbers from 3 locations along the tunnel in May
1980.

e "Location Number 2" was approximately 54 feet south of the water filled door and 4 feet west
of the tunnel centerline. This location is very close to the observed tunnel roof collapse. This
location (similar to the other locations sampled) was selected because it appeared to have
received the greatest amount of radiation exposure.
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for every 170 cubic yards of grout placed per day. Samples were taken from randomly selected trucks.
Visual inspection of each truck was performed by the structural engineer (or designated representative) to
visually confirm grout flowability characteristics were consistent with grout batch test results. Testing
was performed in accordance with:

e ASTM Cl6l11, Standard Test Method for Slump Flow of Self-Consolidating Concrete

e ASTM C1064, Standard Test Method for Temperature of Freshly Mixed Hydraulic-Cement
Concrete

e ASTM C138, Standard Test Method for Density (Unit Weight), Yield, and Air Content
(Gravimetric) of Concrete

e ASTM C39, Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
11.5.5.4.2 Evaluations Conducted During Design

The grout design process included several evaluations to determine how well the grout would perform
under conditions expected at PUREX.

Over long time periods, concrete structures may degrade as a result of exposure to ionizing radiation.

A conservative calculation has been pe ymed that shows that the time frame necessary for the
recognized cumulative exposure threshold associated with concrete degradation is greater than 110 years.
A more realistic, yet still conservative, calculation conducted for WESF Hot Cells A through F closure
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). Radiation fields in the PUREX Storage Tunnels are much lower than those encountered in the
WESF Hot Cells. No significant degradation of grout due to radiation exposure in the near time frame is
expected.

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 (CHPRC-02499),
and there are no deleterious effects.

11.5.5.4.3 Grout Delivery

Grout was prepared offsite and trucked to Tunnel Number 1. Figure 11.7 includes a site plan for the
grouting operations. Grout samples were collected and tested during daily placements. A grout pump
vehicle was placed on the west side of the tunnel entrance.

After equipment installation, the grouting was performed by connecting a grouting pipe from the grout
pumping vehicle to the pipe system. Addition of the grout into each section of the tunnel displaced air
from the tunnel. The displaced air was routed through a flex hose to the HEPA filter skids described in
Section 11.5.5.3.3. A second skid, collocated next to the primary filter skid, served as backup.

Cameras with lighting were used to monitor the progress of the fill and to provide visual confirmation that
the spaces being grouted were filled to maximum extent possible. A temporary washout pit was set up to
the south of PUREX along PUREX Drive and was part of the exit route for the delivery vehicles.

11.5.5.4.4 Grout Placement
Placement of grout began at the location of the roof collapse and subsequent soil fill. This location
allowed both ends of the tunnel on eith  side of the soil fill to be grouted from a single point. Each

section of the tunnel (north and south) used a dedicated piping arrangement to facilitate grouting. The
sequence for grouting is described below.
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the 200-CP-1 Operable Unit remedial action. Closure activities would be conducted in compliance with
applicable Washington Administrative Code (WAC) require: nts. The excavation plan and waste
disposition processes would be developed to ensure that the silver nitrate contained in Tunnel Number 2
is not exposed to conditions that would cause it to ignite and that mercury contained in Tunne] Number 2
is not released to the environment. Verification sampling would be performed in accordance with
approved sampling and analysis plan.

11.6.1.2 Retrieval and Physical Processing (Size Reduction) in the PUREX Plant and Subsequent
Disposal

In this option, retrieval of waste material stored in the tunnels would be similar to that described in the
previous section if physical processing in the plant and disposal elsewhere is the selected alternative in the
remedial action decision for the 200-CP-1 Operable Unit. Once the waste material was transferred to the
PUREX Plant canyon deck area or alternate location within the plant, characterization and size reduction
of waste material would proceed as needed. An area located on the canyon deck, in a process cell, or in an
alternate location would be modified to include all necessary equipment to perform characterization, size
reduction, and packaging activities. Size reduction would be performed through various technologies that
include but are not limited to flame cutting, water jet cutting, sawing, or other technologies.

Final disposition of the processed waste material either onsite or offsite, as well as disposition of the

tuni  structure  >uld be completed a: it of the coordination with the 200-CP-1 Operable Unit
remedial action. Closure activities would be conducted in compliance with applicable WAC requirements.
The excavation plan and waste disposition processes would be developed to ensure that the silver nitrate
contained in Tunnel Number 2 is not exposed to conditions that would cause it to ignite and that mercury
contained in Tunnel Number 2 is not released to the environment. Verification sampling would be
performed in accordance with an approved sampling and analysis plan

11.6.1.3 Construction of a New Facility for Retrieval, Processing, and Treatment of Equipment for
Disposal

This option involves the construction of a new facility that is either mobile or stationary to remove and
treat waste material stored in the tunnels. The facility would be constructed in ¢ anner consistent with
the retrieval and handling requirements for large, contaminated waste material. Retrieval of the waste and
grout from Tunnel Numbers 1 and 2 could involve cutting and removal using water jets, wire saws,
excavation equipment, or other technologies. Following retrieval, treatment and disposition of the waste
material, as well as disposition of the tunnel structure, would be completed as part of the coordination
with the 200-CP-1 Operable Unit remedial action.

Closure activities would be conducted in compliance with applicable WAC requirements. The excavation
plan and waste disposition processes would be developed to ensure that the silver nitrate contained in
Tunnel Number 2 is not exposed to con tions that would cause it to ignite and that mercury contained in
Tunnel Number 2 is not released to the environment. Verification sampling would be performed in
accordance with an approved sampling and analysis plan.

11.6.2 In Situ Disposal (Landfill Closure)

As part of an interim stabilization measure in response to a collapse event discovered by workers on
May 9, 2017, Tunnel Number 1 was filled with grout to improve tunnel stability, provide additional
radiological protection, and increase durability while not precluding final closure actions. Because of the
threat of future failure of Tunnel Number 2, interim closure activities are being taken to fill Tunnel
Number 2 with grout.

In situ disposal (landfill closure) of nnel Numbers 1 and 2 could be implemented if the results of the
decision-making process determine that landfill disposal of the stored waste is protective of human health
and the environment and in compliance with applicable regulations. If in situ disposal (landfill closure) is
the selected option, the closure action might consider but will not be limited to the option described in
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