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1.0 Background and Purpose

As more information has been collected concerning the contamination under B-Cell of the
Radiochemical Engineering Complex (REC), the project priority for facility stabilization,
deactivation, and demolition has been decoupled from the remediation of the 300-296 Waste
Site. The decoupling will allow the acceleration of all actions needing demolition and the
removal of the monoliths from the 324 Building. This deactivation, decommission,
decontamination, and demolition (D4) plan builds on the methods used to complete previous
high hazard D4 projects and the experience of decommissioning subject matter experts (SMEs).
Although this is considered a Deactivation and Demolition plan, it is inclusive of all D4 items.
The plan acknowledges and accounts for the fact that the REC and Shielded Materials Facility
(SMF) Cells hold high-dose debris and legacy equipment and that the 300-296 Waste Site has
significant shielding and water mitigation requirements, not normally encountered during D4
projects.

The purpose of this document is to outline the project and technical planning for the full
deactivation and ultimate disposition of the 324 Building, including:

1. Source term stabilization and grouting

2. Safety Basis step-out

3. Establishing Cold and Dark conditions

4. Removal and disposition of hazardous materials
5. Site and building preparation for demolition

6. Structure demolition and monolith removal

The objective is the removal of the building to establish the initial conditions for remediation of
the 300-296 Waste Site.

This revision of this document supersedes CPCC-01001, 324 Building Step Out Criteria
Planning.

2.0 Facility Background

The 324 Building is located on the west bank of the Columbia River near the south end of the
Hanford Site in the 300 Area. The 324 Building was placed in operations in the early 1960s.
Constructed within the footprint of the 324 Building are two sets of hot cells, the REC and the
SMF. Each of these hot cell complexes contain several adjacent and interconnected hot cells that
will require special attention and handling throughout the D4 project.

3.0 324 D4 Project

The 324 Building is planned for demolition in support of the Hanford Federal Facility
Agreement and Consent Order (Ecology et al., 1989; Tri-Party Agreement) milestones noted in
Table 1.
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Table 1. Tri-Party Agreement Milestones for 324 Building and Associated Waste
Sites
Milestone # Title Due Date Status
Complete Remedial Actions for 300- At Risk
M-016-85 |296 and Disposition for 324 Bldg. and 11/30/2030
Ancillary Bldgs.
Closure of Mixed Waste Units in 324 In Program
M-089-00 | Building REC B/D Cells and High/Low None listed Planning
Level Vaults

The strategies and planning contained herein focus on the preparation for and implementation of
the deactivation and subsequent demolition of:

1. The 324 Building and monoliths (above grade and below grade).
2. The 324 Stack and interconnecting systems.

3. The office spaces, and process / engineering development areas.

3.1 Project Scope

The 324 Building D4 activities will include characterization of remaining equipment and
materials; clean out of remaining process equipment; decommissioning of supporting structures,
systems, and components (SSCs); and isolation of utilities. The objective of the initial phases of
the project is to establish the most efficient path to above-grade demolition, but also to ensure
that during demolition, safety is not compromised. This objective is complicated by the presence
of extensive high-dose equipment and debris that has accumulated in the REC Cells over the 60
plus years of operation. The driving concept is to radiologically stabilize the remaining
equipment and debris in the hot cells and immobilize with grout. The grouted hot cells will then
be removed, packaged, and disposed of as monoliths as part of the demolition efforts. This will
be accomplished by encapsulating the debris in grout and void space filling with controlled
density fill (CDF) as a prelude to controlled cutting of the hot cells (to manageable sized
monoliths) to ensure that worker dose and contamination spread is controlled.

This plan also establishes key demolition activities that prepare the entire building for open-air
structural demolition, including hazardous material removal (e.g., asbestos, transite panels and
universal waste); structural demolition; and debris removal of the above-grade structures before
the start of contractor work for monolith removal.

Once the entire facility is Cold and Dark and necessary hazardous materials have been removed,
the demolition activities will be divided into two major scopes:

1. Demolition prep work and above-grade superstructure demolition.

2. The below-grade demolition and monolith removal.
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While this plan addresses the vast majority of the 324 Facility, one significant piece is
specifically excluded — the bottom portion (from approximately 8 ft from grade and below) of
B-Cell in the REC will be part of the scope for the 300-296 Waste Site remediation.

4.0 Required Deactivation Activities

This section describes, at a high level, the deactivation project management overview and the
content of the corresponding Appendix (A through D). The appendices provide the technical
pathway and plans to accomplish full deactivation within the 324 Facility.

Specific activities supporting deactivation include the following:
1. Characterization of remaining materials and equipment.

2. Stabilization or removal of high source term materials to lower the radiological release
potential associated with accidents within the building.

3. Removal of hazardous materials requiring special handling prior to demolition.

4. Documentation of types and quantities of hazardous materials that can remain for
disposition with the demolition debris.

5. Draining free liquids from all systems.

6. Establishing conditions in accordance with CPCC-PRO-WKM-53080, CPCCo Cold and
Dark Process, to formally declare the facility Cold and Dark.

4.1 Deactivation Project Management

The 300 Area D4ES Project manages the deactivation for the 324 Building Disposition Project.
The Functional groups consisting of Radiological Control, Occupational Safety and Industrial
Health, Project Controls, Emergency Preparedness, Quality Assurance, and Environmental
Management provide the necessary support activities.

With the completion of the step-out criteria, as required in CPCC-00014, Addendum to the 324
Building Basis for Interim Operation for Stabilization, CPCC-00014 will no longer apply to the
deactivation phase of the 324 Building. This enables performance of the remaining deactivation,
pre-demolition, and demolition scope under a documented safety analysis relying on company
safety management programs.

Configuration management during system deactivation will include the use of a redline process,
as outlined in CPCC-PRO-EN-20050, Engineering Configuration Management. Appendix C
details the specific systems scoped for deactivation.

The detailed technical plans for the main deactivation actions, noted in Sections 4.2 through 4.5,
are covered in greater detail in the Appendices:

1. Appendix A — Grout and Stabilization Plan
2. Appendix B — Step-Out Criteria Plan
3. Appendix C — Cold & Dark Plans
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4. Appendix D — Hazardous Waste Removal Plan

4.2 Grout and Stabilization

Appendix A serves to document the plan to stabilize the primary radiological source term
material in the 324 Building. This stabilization effort is defined to meet the requirements of
CPCC-00014 and CPCC-00870, Safety Basis Step-Out Criteria for the 324 Facility (Formerly
WCH-378) and will concurrently move the building closer to a condition that is acceptable for
demolition. In some cases, the stabilization steps will ready the monoliths for disposal, but the
specific target for all these actions is achieving the step-out criteria requirements.

The safety basis step-out criteria document (CPCC-00870) lists individual locations and sources
for radiological material to be immobilized to ensure the material is no longer available as
“material at risk” (i.e., to become a radioactive source term for personnel or environmental
exposure in the event of an accident). Stabilization has a broad range of means and methods by
which these radiological source materials are immobilized. These include activities such as
fogging, painting, spraying fixatives, foaming, and/or placing of grout. Grout placement may
include a range of materials from low-density, low-strength to high-density, high-strength
formulations based on disposition plans, weight considerations, shielding, transportation, and
other criteria.

4.3 Step-out Criteria

Appendix B serves to document the plan for how the remaining step-out requirements listed in
CPCC-00870 will be accomplished. The actions and documentation required for step-out of the
safety basis requirements will, for the most part, require the completion of the stabilization
efforts outlined in Appendix A.

4.4 Cold and Dark — Hazards Removal

Prior to superstructure demolition, all existing process systems and utilities will be deactivated,
removed, or isolated. These include electrical, water, and sewer utilities; compressed air and
chillers; and heating, ventilation, and air conditioning systems. Deactivation of the fire detection
and alarm systems will be performed in accordance with the prescribed site procedures.
Deactivation of utilities and systems will include de-energizing equipment and draining free
liquids; removal of bulk hazardous process and equipment chemicals, including oils, greases, and
hydraulic fluids; and configuration for eventual demolition. Configuration may include a
positive air gap, valves left open, handles removed, blanks installed, fuses removed,
systems/tanks vented, etc., depending on the system type and or location of the isolation point in
an area. The baseline boundary for underground system isolation will be the building’s fence
line.

This Cold and Dark process, outlined in Appendix C, is the systematic approach of isolating the
324 Building with the overriding purpose of providing a work environment safe from hazardous
energy and materials. The Cold and Dark process is a part of deactivation, a step in the overall
D4 process. The Cold and Dark process also provides appropriate environmental isolation in
accordance with applicable environmental permits and plans.
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The purpose of the actions described in Appendix C is to provide initial direction for the
development of the Isolation Boundary for the electrical and mechanical hazardous energy,
environmental isolation designs, and work packages. The procedure CPCC-PRO-WKM-53080,
CPCCo Cold and Dark Process, will be used by the project to ensure the electrical and
mechanical hazardous energy sources, as well as environmental release paths inside the Isolation
Boundary, are being isolated (i.e., Cold and Dark) to protect the workers and the environment in
a compliant and efficient manner.

4.5 Hazardous Materials Removal

Appendix D serves to document the plan for how the remaining hazardous materials within the
324 Building can be safely and efficiently removed while remaining compliant with regulatory
and Environmental Restoration Disposal Facility (ERDF) waste acceptance criteria for the
demolition debris. Appendix D has been developed to address hazardous material but there must
be an acknowledgement that significant radiological issues in the building may override
hazardous material removal issues in certain situations.

In addition to the unique process chemicals and materials in the building, this plan also addresses
the significant amount of building materials that were widely used in the construction of an
industrial building in the early 1960s. These include asbestos flooring, roofing, insulation,
electrical components, and plumbing. Once these building materials are no longer performing
the intended functions and/or are removed from installed locations, they will be deemed
hazardous materials.

4.6 Deactivation Project Support Areas

When establishing the location for the deactivation support trailers, it is important to determine if
the chosen location will be of use for the entire deactivation project or if trailer relocations will
be required as the project work progresses.

1. Field Craft Trailer — The field craft trailer will provide an area for meetings, eating, and
housing of craft personnel.

2. Asbestos Trailer — The asbestos trailer will be a small portable shower trailer that
provides shower facilities for Class 1 asbestos work. The trailer will be placed adjacent
to the building in a location convenient for egress from interior and exterior asbestos
work.

3. Powered Air Purifying Respirator Trailer — The powered air purifying respirator (PAPR)
trailer will provide climate-controlled storage, charging stations for PAPR batteries, and
dispensing of PAPR hoods. It will be located near the radiation control trailer.

4. Radiation Control Trailer — The radiation control trailer will provide the access
control/entry system and central dress/undress area for entry into the contamination area
of the demolition site. It will also include radiation equipment storage, count room,
personal contamination monitors for exit surveys, and some office space for the
Radiation Protection group supporting the project. A large tent attached to the trailer
may be used to provide an area for doffing personal protective equipment, handling
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potentially contaminated material waiting for release, and performing final dress checks
prior to proceeding to the demolition area.

5.0 Required Demolition Activities
Specific activities supporting demolition phases include the following:
1. For Above-Grade Demolition
a. Stack demolition by contractor.

b. Establishing weather protection and water management controls for the REC and
SMF monoliths during and after demolition.

c. Separation of building structure, equipment, and systems from REC and SMF
monoliths.

d. Definition and identification of areas that will require Beryllium controls for
demolition and waste management.

e. Definition and implementation of water management controls for the 300-296
waste site during and after demolition.

2. For Below-Grade Demolition and Monolith Removal

a. Definition and implementation of water management controls for the 300-296
waste site during and after demolition.

b. Removal of structures from grade to appropriate depth is required to access and
remove monoliths.

c. Modification of water management controls, as needed, for demolition and
monolith cutting operations.

d. Cutting monoliths for removal and transport
e. Installation, testing, use, and removal of monolith lift and transport equipment.

f. Definition and implementation of controls to define soil criteria for clean and
reuse of stockpile soils versus soil for disposition at ERDF.

5.1 Project Management

Demolition of the 324 Building, monolith removal, and transfer of debris to the eventual soil
remediation and waste site closure will be managed by the 300 Area D4ES Projects organization.

The demolition project management activity provides for the project management resources,
baseline planning, and associated functional oversight and support activities (e.g., engineering,
safety, planning, and procedures) necessary to execute the fieldwork activities associated with
demolition of the 324 Building.

A key difference between the demolition project management compared to the current staffing
and management approach is that the daily emphasis changes from facility operations within an



CPCC-01119,Rev.2

established safety envelope to that of daily and hourly management of changing conditions and
hazard recognition and compliance with the safety management programs.

5.2 Demolition Documentation

The following generic list of project documents needs to be considered for applicability for the
324 Building Disposition Project. With the recent D4 history at the 324 Building, many of these
documents may already exist but will need to be reviewed for accuracy, updated, or deleted as
appropriate for the demolition project. In addition, some of the documents may need to be
developed and approved (internally, by DOE, and/or other regulatory agencies) prior to the start
of demolition. These plans, revised or developed by functional and project-specific SMEs,
establish controls that will be used during work planning and field execution:

1. Documented Safety Analysis for Demolition
Sampling and Analysis Plans/Data Quality Objectives
Project Management Plan

Waste Management Plan and Waste Profiles

Site Plan

Health & Safety Plan

Cultural and Ecological Reviews

Readiness Screening

A S T AN A e

Subcontracting/Procurement Plan

[S—
=

. Environmental Review

—_—
—_—

. Interface Control Documents with site support groups

[S—
N

. Air Monitoring Plan

—_—
(98]

. Excavation Permits

[S—
~

. Transite Demolition Agreements (for roofs and sheeting)

—_—
D

. Radiological Planning Documents

[S—
N

. Emergency Preparedness Planning

—_—
-

. Hazards Assessment

[S—
o 2]

. Water Management Plan

—
Ne)

. Removal Action Work Plan (revision/update)
. ALARA Design Review

[N T \®)
— O

. Monolith Transportation Plan
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5.3 Technical Planning

The project scope and technical approach for demolition of the 324 Building and the removal of
monoliths will be a complex scheduling effort, with at least two major subcontracts (stack
demolition and monolith removal) and plant force actions (deactivation and above-grade
demolition), needing to be coordinated over multiple years. These technical and coordination
details are included in Appendix E, Demolition and Monolith Plan, and have been established
based on:

1. Initial monolith removal planning, which was completed in the 2009/2010 timeframe.

2. The recommended remediation methods contained in CPCC-01023, Soil Removal
Process Options for Remediation of Highly Contaminated Soil in Waste Site 300-296
Beneath 324 Building.

5.4 Demolition Planning

Prior to completion of the deactivation scope, many demolition preparation activities (in addition
to documentation requirements noted above) can be performed to allow for a seamless transition
to demolition. These preparation activities should start as soon as practicable and will likely
continue into the demolition phase of the project.

5.5 Staffing

Personnel resources will be phased-in, as necessary, to match the planned activities.
Management personnel from involved functional groups will be required to support staffing
efforts and determine supervisory and overtime groups for the deactivation and demolition of the
324 Building.

5.6 Equipment

Various and numerous types of equipment will be required over a long period to complete the
demolition of the 324 Building.

Government-furnished equipment (GFE) previously procured for on-site projects will need to be
staged, maintenance performed, etc.

5.6.1 Demolition Heavy Equipment

Demolition equipment will be mobilized from on-site sources to the 324 Building Disposition
Project or from other completed remediation/demolition activities from around the Hanford Site.
It is important that activities associated with acquiring and performing maintenance on these
large pieces of equipment begin early in the demolition preparation activities, which may be up
to a year in advance of the start field activities.

In addition, an equipment maintenance area will need to be established. The maintenance area
will include decontamination areas and equipment, as well as Conex boxes for the storage of
replacement parts and required tools. Table 2 lists the primary types of demolition equipment
expected to be utilized.
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Table 2. Primary Demolition Equipment Types

Demolition Phase Equipment Type Description

Excavators — On site GFE with shear, thumb, bucket, and or multiprocessor end effectors

Foggers Articulating and fixed - procurement may be needed

Fixative delivery system — procurement may be needed

Grout supply trucks —supplied from offsite vendor

Above Grade

Demolition Shuttle trucks - Site-owned GFE

Water truck - Site-owned GFE

High-reach excavator (up to 180,000 1b) with up to a 100 ft boom for demolishing the EDL
and above B Cell - Site-owned GFE

Front-end loaders ranging from a 0.5 to a 4 yd bucket - Site-owned GFE

Excavators - On site GFE with shear, thumb, bucket, and or multiprocessor end effectors

Foggers Articulating and fixed - procurement may be needed

Fixative delivery system — procurement may be needed

Grout supply trucks or onsite grout mixing to be determined by monolith removal
subcontractor

Shuttle trucks - Site-owned GFE

Below Grade and

Monolith Removal Water truck - Site-owned GFE

Demolition Excavator (up to 180,000 1b) with hydraulic hammer and multiprocessor - Site-
owned GFE

Front-end loaders ranging from a 0.5 to a 4 yd bucket - Site-owned GFE

Dump truck to move excavated soil - Rental

Wire saw equipment - by subcontractor

Monolith lift and transport equipment - by subcontractor

GFE = government-furnished equipment

5.6.2 Transite Removal Equipment

The planned removal process for the transite panels from the building’s exterior could include
using two 60 ft extendable airlifts, a mobile crane with gripping clamps for the transite panels,
and ERDF skiffs to stack the removed panels onto for eventual disposal at ERDF. A list of the
potential equipment needed for transite removal is noted below.

1. JLG® 60 ft telescoping boom lifts - lease with option to purchase.

2. 50-ton RT crane with appropriate transite panel clamps- Site-owned GFE.

® JLG is a registered trademark of JLG Industries, McConnellsburg, Pennsylvania.
GFE = government-furnished equipment
RT =rough terrain
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3. Multiple ERDF asbestos skiffs - Supplied by ERDF as needed.

5.6.3 Waste Containers

Prior to the initiation of demolition activities, it is likely that several different types of waste
containers will need to be procured. These waste containers may include standard large boxes,
standard waste boxes, industrial package 2s, shielded storage containers, grout liners, and various
sizes of waste drums and/or waste bags. It is assumed that any required waste container will be
available “off the shelf” and will not require specialized procurement activities.

5.6.4 Miscellaneous Equipment and Supplies

In addition to the larger pieces of equipment, the project will need to ensure small equipment and
consumables are available prior to the commencement of field activities. The following items
are suggested with the understanding that the list is not complete and should be tailored to the
specific needs for the active work scopes.

1. Pressure washers
Portable generators
Water distribution manifolds
Run-off collection equipment

Air monitoring equipment

2

3

4

5

6. Respirators
7. Radiological monitoring equipment
8. Personnel protective equipment

9. Boundary tape/rope

10. Fall protection equipment

5.7 Pre-Start Work Planning

The following is a list of typical work packages that may need to be prepared and approved prior
to starting pre-demolition activities within and around the facility:

1. Fencing — Allows for the installation of the work area boundary fence.

2. Asbestos Removal — Allows for the commencement of exterior asbestos removal
including any remaining friable asbestos (Thermal Systems Insulation [TSI]) and transite,
approved for removal under the asbestos permit.

3. Electrical Utilities and Electrical Utilities Interface — Allows for the routing of primary
power to the local project distribution panels.

4. Electrical work — Allows for the routing, installation, and placement of Hubbell-type
local electrical distribution equipment.

10
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5. Select high-efficiency particulate air (HEPA) Filter Removal — To ensure compliance
with fugitive dust controls during open-air demolition of the HEPA filter housings during
the demolition phase.

5.8 Pre-demolition Building Preparation

To allow open-air demolition for the 324 Building structure a few specific work items will be
required.

1. Transite Removal — While the wholesale TSI within the 324 Building may be removed as
part of the hazardous material removal discussed in Appendix D, it is anticipated that the
building’s exterior transite will remain in its original locations until just before the start of
the structure demolition. Removal and disposition of the transite panels is a hands-on
work scope that is performed from personnel lifts and requires specific detailed planning.

2. Select HEPA Filter Removal - Since 324 Building operations off gases and facility
ventilation have been routed through an exhaust HEPA filter bank, a greenhouse will be
constructed around filter housings and the HEPA filters will be removed and shipped to
ERDF for disposal. The remaining filter housing will be removed during demolition of
the remaining facility.

3. Fill identified void space by CDF placement

4. Physically separate equipment and building structural elements from monoliths as
discussed in Appendix E.

5.9 Site Preparation

To facilitate the demolition project the site infrastructure requires the completion of multiple
changes, examples of which are described in the following sections. These recommendations
support the integration of site control, radiological boundaries, and facility and administrative
preparations with the planned demolition approach.

A single site planning document that receives widespread input and review by all affected and
adjacent organizations is recommended to ensure all needs are met and to avoid or minimize
changes during the demolition work.

5.9.1 Fencing

A new boundary fence will be installed around the 324 Building work site. The fence will
provide a barrier and keep the demolition activities isolated from unrelated and or adjacent
activities. Areas within the fence will be maintained and operated by the project staff.

5.9.2 Equipment Maintenance Areas / CONEX Box Storage

An equipment maintenance area will be identified large enough to handle at least two excavators.
This area will be established within the project boundary fence but away from the main
demolition site to allow for maintenance activities to occur separately from demolition activities.
This area will not only be used as an equipment maintenance area but will also be the location

11
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for several Conex boxes that will hold spare parts for the equipment and regulated materials that
may be needed for equipment or project use.

5.9.3 Container Transfer Area for Waste Management / ERDF
Trucks

The waste container transfer area (CTA) will be identified inside the project boundary fence
(e.g., southwest corner or south of the 324 Building’s work area). Minor grading and
compacting will be required prior to a layer of gravel being placed to provide a firm, level
surface for the safe loading and unloading of waste cans. A survey station, if necessary, will be
installed to facilitate the radiological release of the loaded roll-on/roll-off boxes for shipment to
ERDF.

Throughout the project, the CTA will require minor maintenance, grading, and compacting to
keep the surface firm and level. One of the existing trailers could be relocated and re-used for
offices for the personnel stationed at the CTA. A dedicated Comprehensive Environmental
Response, Compensation, and Recovery Act of 1980 waste storage area will be developed and
utilized for disposition of miscellaneous waste streams that may be encountered during
demolition activities.

5.9.4 Equipment Decontamination Area

A large equipment decontamination area will be identified and located adjacent to the equipment
maintenance area to reduce the amount of travel required by the heavy equipment for
maintenance and repair.

5.9.5 Mobile Offices

Based on the final excavation plan associated with waste sites around and under the 324
facilities, and the demolition and monolith removal support areas, it is anticipated that it will be
necessary to relocate mobile offices from their present locations. The following mobile offices
need to be removed prior to above-grade demolition:

e MOO061 e MO984
o MO245 e MOII1I2
e MO246 e MO3103
o MO644 « MO3104
e MO779 e MO3105
e MO985

e Associated support and utilities trailers / temporary
structures
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It is suggested that the mobile offices be relocated southwest of the 324 Building for reuse or
demolition prior to commencement of above-grade demolition work.

Additional mobile office relocations may be required after primary above-grade demolition to
prepare for monolith removal. These will be determined upon completion of the monolith
removal plan.

5.9.6 Radiation Control/Personnel Contamination Monitor /
Change Support Areas

When establishing the locations for the demolition support trailers, it is important to determine if
the chosen location will be used for the entire project or if it will be necessary to include
provisions for certain trailer relocations as the project work progresses. If possible, the trailers
should be placed to minimize relocations during several stages of the D4 project, as well as
during monolith removal and soil remediation. This recommendation will streamline operations
but is not an absolute requirement.

1. Field Craft Trailer — The field craft trailer will provide an area for meetings, eating, and
housing of craft personnel.

2. Asbestos Trailer — The asbestos trailer will be a small portable shower trailer that
provides shower facilities for Class 1 asbestos work. The trailer will be placed adjacent
to the building in a location convenient for egress from interior and exterior asbestos
work.

3. Powered Air Purifying Respirator Trailer — The PAPR trailer will provide climate-
controlled storage, charging stations for PAPR batteries, and dispensing of PAPR hoods.
It will be located near the radiation control trailer.

4. Radiation Control Trailer — The radiation control trailer will provide the access
control/entry system and central dress/undress area for entry into the contamination area
of the demolition site. It will also include radiation equipment storage, count room,
personal contamination monitors for exit surveys, and some office space for the
Radiation Protection group supporting the project. A large tent attached to the trailer has
been used to provide an area for doffing personal protective equipment, handling
potentially contaminated material waiting for release, and performing final dress checks
prior to proceeding to the demolition area.

5.10 D4 and Monolith Removal Project Completion

The 324 Building D4 project will be complete after the following activities are performed:
1. Structures have been removed to at least 15 ft below the final grade level.
2. REC airlock trench has been removed.

3. Monoliths at SMF and REC Cells (to include High-Level Vault, Low-Level Vault, and
A-Frames) have been removed.

4. B-Cell has been removed, with the exception of the bottom 8 feet, which will remain for
disposition with the 300-296 Waste Site remediation.
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The remaining portion of B-Cell has weather protection and shielding applied, as needed.

Piping in the excavation footprint has been removed and the remaining portions have
been capped and mapped.

Waste generated during monolith removal and structure demolition has been
dispositioned and removed from the site.

Monolith lift and transport equipment has been removed from the site.
The area grade and contour match the specified 300-296 Waste Site starting conditions.

The sides and bottom of the excavation have been radiologically surveyed, and results
documented.

The entire area has been sprayed with a soil fixative.

Any soil stockpile(s) have been radiologically surveyed and sprayed with a soil fixative,
and results have been documented.

Equipment and personnel which will not be part of continuing work (e.g., 300-296 Waste
Site remediation) have been demobilized.

Final project data (as left conditions) have been turned over to the 300-296 remedial
action contractor.

Baseline Risk for the Project

The following items present project technical risk and are currently being or will need to be
evaluated:

1.

Disposition of high activity materials / debris at ERDF and the Central Waste Complex
(CWCO).

Possible restrictions to open-air demolition that result from lessons learned at the
Plutonium Finishing Plant.

Characterization results that may impact technical approach.
ERDF Operations can support the generated volumes of demolition debris and monoliths.

The Hanford Transportation Safety Document permits for all planned shipments from the
324 Facility to ERDF or CWC.

These risks will continue to be evaluated and dispositioned as the project progresses.
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7.0 Supporting Basis

Although not inclusive, the following list of documents, along with SME knowledge and project
lessons learned, were discussed and/or reviewed during the creation of the 324 Building
Deactivation and Demolition Plan:

1. SME knowledge and lessons learned from previous completed projects (i.e., 105N Fuel
Basin, 105KE Safe Storage Enclosure Design, 105KE Basin D&D, 618-10 Remediation,
327 Monolith Removal).

2. 06-AMRC-0205, Transmittal of Approved Action Memorandum Associated with
Engineering Evaluation/Cost Analysis #2 for the 300 Area

DOE/RL-2004-84, 300 Area D&D Waste Sampling and Analysis Plan
DOE/RL-2004-77, Removal Action Work Plan for 300 Area Facilities
WCH-266, N Basin Demolition Plan

CPCC-00014, Addendum to the 324 Building Basis for Interim Operation for
Stabilization

7. CPCC-00016, Remote Soil Excavation Addendum to the 324 Building Basis for Interim
Operation

8. CPCC-00870, Safety Basis Step-Out Criteria for the 324 Facility (Formerly WCH-378)

A

8.0 Conclusion

Execution of a safe, efficient, and complete D4 of the 324 Building components and structure
requires meticulous planning to address safety, radiological, regulatory, and program
requirements. The planning contained in this document and its Appendices is expected to
provide that initial roadmap; however, as with any complex plan, modifications will be required
as more information is obtained and the work scope evolves over time.

The Appendices should be reviewed regularly and updated as needed to provide accurate
technical information and direction for future planning throughout the project. Properly done,
these reviews and revisions can identify downstream impacts of new information, as-found
conditions, and emerging requirements and expectations, allowing the individual plans to be
updated to mitigate those future impacts to the project as much as possible.

The scope of work that is described herein is very complex, interdependent on other actions
within and outside of the projects control, as well as being a challenging D4 effort. Added to
these challenges are emerging and changing conditions at the facility and significant interest in
and perception of the risks involved with project execution by the U.S. Department of Energy,
regulators, and the public. Because of the complexity involved with this project, integrated
planning of the actions identified in this document in a logical and as efficient manner as
possible is vital for success.
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Appendix A
Grout and Stabilization Plan

A.1 Purpose

This appendix serves to document the plan to stabilize the primary radiological source term
material in the 324 Building. This stabilization effort is defined to meet the requirements of
CPCC-00014, Addendum to the 324 Building Basis for Interim Operation for Stabilization, and
CPCC-00870, Safety Basis Step-Out Criteria for the 324 Facility (Formerly WCH-378), and will
concurrently move the building closer to a condition that is acceptable for demolition. In some
cases, the stabilization steps will ready the monoliths for ultimate disposal but the specific target
for all these actions is achieving the step-out criteria requirements.

The safety basis step-out criteria document (CPCC-00870) lists individual locations and sources
for radiological material to be immobilized in order that the material is no longer available as
“material at risk” (i.e., to become a source term for personnel or environmental exposure in the
event of an accident). Stabilization is a broad range of means and methods by which these
radiological source materials are to be immobilized. Stabilization may be accomplished by
activities such as fogging, painting, spraying fixatives, foaming, and/or placing of grout. Grout
placement may include a range of materials from low-density, low-strength to high-density,
high-strength formulations based on disposition plans, weight considerations, shielding,
transportation, and other criteria.

A.2 Background and Current Conditions

As more information has been collected concerning the contamination under B-Cell of the
Radiochemical Engineering Complex (REC), the project priority for facility stabilization and
demolition has decoupled from the remediation of the 300-296 Waste Site. The decoupling has
allowed the acceleration of all actions needed for building demolition. A large part of those
preparations is the isolation or stabilization of remaining systems and spaces that contain high
radiological inventories that could be dispersed in an accident or by demolition work.

Stabilization work in the Shielded Materials Facility has been completed. The remaining
stabilization work is concentrated on the four REC cells (A, B, C, and D); the REC Airlock and
Pipe Trench; the Zone I ventilation system and components that served these areas; and the High-
Level Vault (HLV) and Low-Level Vault (LLV) area (vaults and several tanks) in the Zone |
ventilation flow path.

A.3 Required Stabilization Activities

A.3.1 Designs

A.3.1.1  Core Drilling

Execution of many of the needed activities will require the creation of penetrations at various
locations within the building to facilitate the stabilization efforts. Known locations where these
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penetrations will be required are the HLV, the LLV, the tanks in the HLV and LLV, and the
ventilation systems. The REC cells, Airlock, and Pipe Trench have existing penetrations,
however, the need for other penetrations may become apparent during final work planning.

Where core drilling is required, core drill design drawings may be required (i.e., penetrating cell
walls, Cask Handling Area [CHA] floor and cover blocks), depending on the size and exact
location of the access hole. When required, the drawings should include calculations
demonstrating that rebar cut by the core hole will not adversely affect the strength of the wall,
floor, or cover block. Refer to drawing H-3-20156, Architectural Key Plans, for floor loading
requirements.

In some cases, the design may need to include a method of filling and repairing core holes in the
floor or shield blocks to allow equipment to roll over the location once the repair has been
completed.

These repairs shall be able to sustain floor loading matching surrounding floor loading called out
in drawing H-3-20156.

A.3.1.2  Grout Supply Systems

A.3.1.2.1 Ductwork Fixative Application

In December of 2010, at SATechnology’s facility in Loveland Colorado, validation testing was
performed on a fixative application system which utilized a “fogging” method to apply fixative to
the interior of ductwork. This test consisted of a replica ventilation system being constructed that
met the parameters of the longest ducting run in the 324 Building. Utilizing the air being drawn
through the ductwork, the “fog” was applied at the inlet of the ductwork and proved to cover all
interior surfaces. A copy of this report must be reviewed as part of the ductwork fixative
application design. This report is expected to be the basis of the ductwork fixative application
system design.

A.3.1.2.2 In-Cell Fixative Application System

Design of a fixative application system for the REC that can be remotely deployed into the hot
cells, airlock, and pipe trench is needed. This system shall be capable of coating all interior
surfaces of the cells.

A.3.2 Core Drilling to Support Stabilization

In support of the grout placement and fixative application system(s) installation, and gaining
access to inaccessible areas of the building, several core drilling activities will be required.
Additionally, the exact locations of required penetrations (prior to core drilling design noted
above) will need to be defined and a work plan(s) for execution of the core drilling activities will
need to be provided.

Depending on the location and size of core boring, all or most of the access holes may be
completed as a single campaign for the entire building or may have to be completed just before
grout placement or fixative application.
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A.3.3 Cover B-Cell Floor with Grout to Fix Floor Contamination

Through previous efforts, B-Cell in the REC has had most of its debris removed and relocated.
Currently (Feb. 2024) the cell contains a small amount of rubble requiring stabilization that was
generated during the cleanout effort.

After installation of the grout delivery system is complete, grout will be placed into B-Cell. The
grout placement shall be on the floor of B-Cell but not flow into the exhaust inlet (roughly 12 in.
above the B-Cell floor).

A.3.4 Fix Contamination in Ductwork Between A-Cell, B-Cell, C-Cell,
D-Cell, Airlock, and the A-Frame Filters

After the design, fabrication, and testing of the ductwork fixative application system is complete,
the application system and the fixative will be deployed to all REC cell ductwork ranging from
the cell inlet up to and including the A-Frame filters.

A.3.5 Fix Contamination on REC Cell Walls, Ceilings, Floors, Equipment,
and Pipe Trench

After design, fabrication, and testing of the in-cell fixative application system is complete, the
application system and the fixative will be deployed to interior surfaces of the REC cells (A, B,
C, and D) (including walls, ceilings, floors, airlock, and the pipe trench).

A.3.6 Sealing A-Cell Lower Door and Exhaust Duct Inlet

In support of grout placement in and over the containers and debris in A-Cell, installation of a
seal to the exterior of the lower shield door in A-Cell is required to prevent grout from leaking
into the airlock. The installation of this seal will require manned entry into the REC Airlock.

In addition, the exhaust inlets within A-Cell need to be plugged or blocked off to prevent grout
migration into the REC ductwork.

A.3.7 Encapsulate Waste Bin Contents in D-Cell

During the clean out of B-Cell, rubble and debris were generated and relocated to other cells in
the REC or shipped to the Environmental Restoration Disposal Facility. Four bins of B-Cell
debris were placed inside of D-Cell for interim storage. Due to a crane failure in D-Cell, these
bins are now unable to be relocated. The contents of these four bins in D-Cell require grout
encapsulation at their current location using the grout supply system.

A.3.8 Fix Contamination Inside of Vault Tank Interiors

Below the floor of the CHA within the 324 Building are two vaults (Rooms 16 and 17 shown on
drawing H-3-20394-001, Ventilation Plan Below 0’-0" Area 5) that contain eight processing
tanks. These vaults are referred to as the HLV and the LLV. All tanks contained within the
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vaults require grout stabilization. Two of the tanks with the highest radiological inventories
(T-103 and T-105) and their associated pots were stabilized by grout placement earlier.

To support the design efforts noted above, the location for core drilling penetrations into each
tank contained within the vaults is needed. These penetrations will be utilized for placement of
grout into the tanks and visual confirmation of the completion of grout stabilization within the
tanks. All tanks and pots within the HLV and LLV shall be filled with grout, including the pot
of the tank. All tanks must be filled with grout prior to the HLV and LLV being grouted to
prevent collapse or floating of the tanks, in addition to allowance of visual confirmation.

A.3.9 Fix Contamination Inside of High-Level Vault and Low-Level Vault

Upon completion of grout placement within the tanks of the HLV and LLV, the placement of
grout within the vaults around the tanks is required. Preparation for this work must include steps
to prevent migration of the grout into the REC ductwork. The majority of both vaults
(approximate 14 ft) was previously stabilized by grout placement.

A.3.10 Encapsulate Grout Containers and Debris in A-Cell

A-Cell currently holds most of the radiologically contaminated debris within the 324 Building.
Eight grout containers were placed inside of A-Cell containing various waste items. These eight
grout containers need to be stabilized individually prior to encapsulating the other debris in
A-Cell. It is estimated that the height of debris in A-Cell is currently at 10 feet.

Utilizing the grout delivery system, the eight grout containers within A-Cell will be filled with
grout. Upon completion of grouting the eight containers, A-Cell shall be filled with grout in lifts
of no more than 36 in. to cover the contaminated debris.

A.3.11 Grout Placement in the A-Frame Filters and A-Frame Filter Pit

All ductwork exiting the REC cells run to a central location known as Room 15 or the A-Frame
Filter Pit. These filters serve as a pre-filter to the 324 Building’s high-efficiency particulate air
filter bank. The A-Frame filters and the Filter Pit (Room 15) require grout stabilization.

Sealing all ductwork entering and exiting Room 15 is a pre-requisite to placement of stabilizing
grout. When complete, the A-Frame filters should be fully encapsulated in grout. Once the
A-Frame filters are fully encapsulated in grout, the primary ventilation flow paths to the exhaust
stack (Zone I from the REC and HLV/LLV) will be blocked. Therefore, shut down of the
ventilation system will be coordinated with the grouting of the A-Frame filters.

A.4 Recommended Sequencing of Stabilization Work

Some of the work elements included in the stabilization work could be done in any order;
however, some stabilization is dependent on other stabilization efforts in order to maintain REC
ventilation flow. As a result, the recommended sequence listed below has been developed to
ensure the pre-requisite actions are completed as needed prior to isolating the REC ventilation
flow paths in later work efforts.
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. Design of necessary core drilling locations and the grout and fogging equipment and

delivery systems.

Core drill into pre-defined locations per core drilling design — performed any time prior
to need:

a. REC ducts and cell grouting system access
b. LLV Tanks/pots — TK-101, TK-102, TK-108
c. HLV Tanks/pots — TK-104, TK-106, TK-107
Install equipment and place grout — performed any time prior to Steps 4 and 13:
a. LLV Tanks - TK-101, TK-102, TK-108
b. HLV Tanks - TK-104, TK-106, TK-107
Install equipment and apply fixative in the Pipe Trench

Seal penetrations into A-Cell, A-Cell Lower Door, and Room 15 to control grout flow —
primary air flow through Room 15 must remain intact.

Grout B-Cell floor below duct inlet
Apply fixative to C-Cell interior
Grout fill debris bins located in D-Cell
Apply fixative to D-Cell interior

. Phased application of fixative to REC ductwork
. Grout debris in A-Cell and seal duct inlets

. Apply fixative to A-Cell interior

. Grout HLV and LLV to cover the tanks/pots

. Grout A-Frame filters and the Filter Pit

Conclusion — Path Forward

Execution of the plan and recommended sequence laid out in Sections A.3 and A.4 are expected
to be on the critical path and need to be completed prior to changing the facility safety basis
documents, removal of hazardous material, isolation of utilities, and ultimately demolition
preparations and demolition of the above-grade portions of the 324 Building.

The stabilization efforts require several facility modifications that will change the long-
established norms within the facility. While most will be hidden from view, the ventilation paths,
sources of radiological contamination and dose, and operations and radiological routines will be
forever altered — in a safer direction.
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Appendix B
Step-out Criteria Plan

B.1 Purpose

This appendix serves to document the plan for how the remaining step out requirements listed in
the CPCC-00870, Safety Basis Step-Out Criteria for the 324 Facility (Formerly WCH-378), will
be accomplished.

B.2 Background and Current Conditions

The safety basis step-out criteria document (CPCC-00870) requires that individual locations or
sources for radiological material be immobilized so that the material is no longer available as
“material at risk” (i.e., to become a source term for personnel or environmental exposure
following an accident). Stabilization is the means and methods by which these radiological
source materials are to be immobilized. Stabilization may be accomplished by activities such as
fogging, painting, spraying fixatives, foaming, and/or grouting. Grout may include a range of
grout materials from low-density, low-strength to high-density, high-strength formulations based
on disposition plans, weight considerations, shielding, transportation, and other criteria.

The safety basis for completing radiological stabilization of the 324 Building and for the safe
shutdown of the building and systems can be found in CPCC-00014, Addendum to the 324
Building Basis for Interim Operation for Stabilization. As stabilization and shutdown activities
progress, the addendum allows for the step-out of various operational controls based on criteria
in CPCC-00014. These criteria can be found in the following tables in CPCC-00014:

o Table 6-1, “Design Feature Step-Out Criteria”
o Table 6-2, “ITS System Step-Out Criteria”
o Table 7-1, “Administrative Controls Step-Out Criteria”

The step-out criteria document, CPCC-00870, reiterates the remaining step-out criteria from the
addendum and identifies methods to verify completion of the step-out criteria. This document
takes the plan one step further to identify specific stabilization efforts to be completed to meet
each criterion.

Stabilization activities for the Shielded Material Facility (SMF) have been completed. Credit
was taken in the approved Fiscal Year 2017 update to the safety basis for the corresponding risk
reduction. This included the removal of radioactive materials from the South Cell floor, to the
extent practical. The SMF South Cell has been grouted and the remaining material on the floor
has been grouted to a depth sufficient to provide stabilization and shielding. The SMF South
Cell was grouted to a level near the bottom of the cell windows and the cell and sub-
compartments were re-profiled. The South Cell exhaust filters were incorporated into the grout
and fixative was applied to remaining cell interior surfaces for contamination control.
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Remaining Activities for Step Out

Table B-1 below is a modification to the remaining step-out criteria shown in Table 2 of
CPCC-00870. The columns are labeled just as they appear in the step-out criteria document,
with the addition of the column “Stabilization Efforts.” This column provides a description of

the needed action(s) to meet that specific criterion.

Clarification for Table B-1 numbering references:

The “Step-Out Criteria” column reflects the original step-out criteria in Tables 6-1, 6-2, and
Table 7-1 of CPCC-00014. Only the items remaining open from Table 2 of CPCC-00870 are

shown below.

Table B-1. Remaining Step-Out Activities (February 2024)
No. | Step-Out Criteria Related Information Stabilization Efforts Verification Method
2 | REC Grout Grout is poured to coat Cover B-Cell floor Inspection (via
Encapsulation B-Cell floor surface, with grout to fix floor | camera/windows/mirrors) of
e B-Cell floor including trench and sump, | contamination. B-Cell floor area shows floor
ensuring fire entrainment of area, including trench and
floor contamination will not sump, has been coated with
occur. grout. As recorded in work
package status log or
equivalent documentation.
3 | REC Grout The B-Cell in-cell filters are | Highly contaminated | Inspection (via
Encapsulation incased in grout monolith filters had previously | camera/windows/mirrors) of
e B-Cellin-cell ensuring fire entrainment of | been moved from B- | grout monolith shows
filters the B-Cell in-cell filter cell to A-cell, and encapsulation and inventory
contamination will not subsequently shall be | of monolith includes B-Cell
occur. Monolith may be grout encapsulated in | in-cell filters. As recorded in
part of a cell monolith or A-cell. work package status log or
secondary container equivalent documentation.
monolith.
4 | REC Grout Grout containers filled Encapsulate waste bin | Inspection (via
Encapsulation ensuring fire entrainment of | contents in A- and D- | camera/windows/mirrors) of
« Grout containers container contamination Cells and any grout containers shows fill of
will not occur. remaining debris in A- | container with grout. As
Cell. recorded in work package
status log or equivalent
documentation.
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Table B-1. Remaining Step-Out Activities (February 2024)
No. | Step-Out Criteria Related Information Stabilization Efforts Verification Method
5 | REC Grout Highly contaminated Grout the lower part Inspection (via
Encapsulation equipment is incased in of A-Cell as needed to | camera/windows/mirrors) of
« Highly grout monolith ensuring fire | cover equipment. monolith shows
contaminated entrainment of encapsulation of highly
equipment contamination will not contaminated equipment and
(Note: Some occur. Monolith may be dose profiling for any
contaminated part of A-Cell monolith or unincorporated equipment
equipment may not secondary container. demonstrates contamination
require grouting. levels are b§low B-Cell wall
Low contamination, contamination levels. As
defined as equipment recorded in work package
contamination, less status log or equivalent
than B-Cell wall documentation.
contamination
levels).
7 | REC Final REC duct work to A-frames | Fix contaminationin | Visual inspection of the
Stabilization is stabilized (i.e., fogged, ductwork between ventilation duct work is not
e Cell ductworkto | painted, foamed, or grouted) | A-frame filters and A- | reasonable and therefore
A-frames to control contamination Cell, B-Cell, C-Cell, | alternate means of
spread as necessary to D-Cell, and Airlock. | verification are necessary.
transition from crediting Metering of stabilization
Zone I ventilation to media (e.g., fixative, fog, and
crediting the radiation grout) will be recorded to
protection program. duplicate the application as
shown effective in mockup
testing. As recorded in work
package status log or
equivalent documentation.
8* | REC Visible surfaces of the hot Fix contamination on | Inspection (via
Cells/Airlock/Pipe cell interior are stabilized REC cell walls, camera/mirrors) inserted
Trench Final (i.e., fogged, painted, ceilings, floors, cell through split plugs and
Stabilization foamed, or grouted) to equipment, Airlock, access port shows visible

« Interior surfaces

control contamination
spread as necessary to
transition from crediting
Zone I ventilation to
crediting the radiation
protection program.

and pipe trench that
remain above the
grout that may have
been installed to
encapsulate equipment
or debris.

cell interior surfaces are
coated to the extent practical
based on engineering design
and testing. Where visual
inspection may not be
reasonable (ex. Pipe Trench)
alternate means of
verification may be
necessary. Metering of
stabilization media

(e.g., fixative, fog, or grout)
will be recorded to duplicate
the application as shown
effective in mockup testing.
Asrecorded in work package
status log or equivalent
documentation.

*Note that the similar actions for the SMF have been completed, see discussion in Section B.2 above.
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Table B-1. Remaining Step-Out Activities (February 2024)
No. | Step-Out Criteria Related Information Stabilization Efforts Verification Method
9 | Grout Encapsulation | Tanks and pots are filled Fix contamination Visual inspection of the tank
o Tank interiors with grout to eliminate void | inside interiors of interiors is not reasonable
space and stabilize tank remaining HLV/LLV | and therefore alternate means
interior surfaces. Tanks. of verification are necessary.
This action for Tanks | Grout quantities will be
103 and 105 has been | recorded and monitored
completed prior to against calculated volumes
Feb 2024. coupled with remote
observation of grout
insertion locations for
overflow when tank interior
is filled. As recorded in
work package status log or
equivalent documentation.
10 G . Vault interior will be filled | Fix contamination Inspection (via
rout Encapsulation . .. . .
to the extent that tanks and | inside the remaining camera/mirrors) inserted
e Vaults pots are encapsulated by void space of through access port shows
grout. This encapsulation HLV/LLV. Previous | vault tanks and pots
mitigates potential releases | work installed groutto | submerged in grout.
from a cover block or floor | the bottom of the Document grout quantities in
failure. ventilation exhaust work package status log, as
ducts within each recorded in work package
vault. status log or equivalent
documentation (Note: filling
to top of tank vault is not
required to complete the
encapsulation).
12 | Building Criteria items 1-8 of step- Document review at | Verify documentation for
o Complete out activities are complete. | completion of Criteria | step-out criteria 1-8 is
stabilization of 1-8 from complete.
Zone I ventilation CPCC-00014.
13 | Building Transient and fixed Maintain transient FPE memo/letter
e Minimize combustibles in the 324 combustibles to documenting combustible
combustible Building have been reduced | acceptable levels that | loading has been minimized.
materials to the extent practicable to | were established to
(including prepare for shutdown of the | shut down the fire

removal of hot cell
window oil)

fire protection systems.

suppression systems.

Remove oil from all
remaining REC cell
windows to outside of
the 324 Building
complex.
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Table B-1. Remaining Step-Out Activities (February 2024)
No. | Step-Out Criteria Related Information Stabilization Efforts Verification Method
14 | Building Hanford Fire Marshal Engage with the AHJ | Fire Marshal Permit
o Obtain Hanford approval for deactivation of | early and often to
Fire Marshal fire protection systems. ensure actions taken in
Permit for fire Criteria No. 13 will
protection system allow Fire Marshal
deactivation Permit issuance as
soon as reasonable
after other
stabilization
conditions are met in
the building.
15 | Building Supply fans are no longer Prepare a detailed plan | Supply fans have been
« Supply fan needed. and procedure to shut | electrically isolated and
shutdown down the HVAC permanently removed from
system. Remove fan | service. Asrecorded in work
supply breakers and package status log or
discard / airgap equivalent documentation.
electrical supply to
fans / or similar action
to render them
permanently removed
from service.
AHJ Authority Having Jurisdiction
FPE Fire Protection Engineer
HLV High-Level Vault
HVAC  heating, ventilation, and air conditioning
LLV Low-Level Vault
REC Radiochemical Engineering Complex

B.4 Conclusion — Path Forward

The stabilization efforts and proposed verification methods will require both documentation and
field verification efforts to address each of the step-out criterion. However, to meet the intent of
the verification, additional information or actions may be required in addition to that specifically
identified in Table B-1. It is appropriate to augment or adjust efforts and verification
documentation to demonstrate fully meeting the step-out criteria identified in CPCC-00014 in
response to changes to the addendum, or because of new information acquired through detailed
work planning. Additionally, stepping out of these controls will require a further update to the
safety basis removing their dependency from CPCC-00016, Remote Soil Excavation Addendum
to the 324 Building Basis for Interim Operation, or cancelling this addendum entirely.
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Appendix C

Cold and Dark Plan
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Appendix C
Cold and Dark Plan

C.1 Purpose

The purpose of this plan is to provide initial direction for the development of the Isolation
Boundary for the electrical and mechanical hazardous energy and environmental isolation
designs and work packages. The procedure CPCC-PRO-WKM-53080, CPCCo Cold and Dark
Process, will be used by the project to ensure the electrical and mechanical hazardous energy
sources, as well as environmental release paths inside the Isolation Boundary, are being isolated
(i.e., Cold and Dark) to protect the workers and the environment in a compliant and efficient
manner.

C.2 Scope

This appendix is designed to enumerate the remaining 324 Building systems and Isolation
Boundary that will directly support placement of the facility in a Cold and Dark condition.

C.3 Starting Conditions and Process

The initial phase in the Cold and Dark process is to list the active systems within the facility, this
was completed in February 2024, as shown in Table C-1. In addition to active systems, historic
systems from when the facility was operating (such as radiological or chemical drains,

[i.e., known environmental pathways]) and recently installed systems and equipment (such as the
Remote Excavating Arm hydraulics and controls) were added.

A list of preliminary, high-level actions are identified for each system to place it in a Cold and
Dark state. These actions were reviewed with the engineering staff to ensure accuracy of the
identified systems and the possibility of any actions that are identified herein. The following
steps are requirements to place the facility in a Cold and Dark state:

1. Asdefined in CPCC-PRO-WKM-53080, the Isolation Boundary may be at or beyond the
demolition boundary but may not be inside the demolition boundary.

Underground system isolations need to be outside of the Isolation Boundary and should
be confirmed to be outside the eventual demolition boundary. These requirements were
compared to a hypothetical worst-case remediation excavation sketch for the 300-296
Waste Site (Figures 7-8, 7-9, and 7-10 of CPCC-01023). The underground isolations for
324 Building Cold and Dark are not limited by the hypothetical excavation boundaries
documented.

2. The Isolation Boundary at the facility fence line is an appropriate planning limit, as of
early 2024. Until the final building demolition and waste site design are established, it is
recommended that Cold and Dark isolation points for the 324 Building be chosen as far
from the facility as is practicable.
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3. The site fire protection loop and fire hydrants, while not building systems, will need to be
addressed and managed as a separate item within the Isolation Boundary, as noted in
Section 3.1 of CPCC-PRO-WKM-53080.

The final step in the planning process is to estimate at a high level when each system can
be addressed to achieve its cold and dark status. Many of the possible actions listed
herein require step-out of the nuclear safety controls, as defined in CPCC-00870, Safety
Basis Step-Out Criteria for the 324 Facility (Formerly WCH-378), but some actions
could be designed, planned, and executed in the near term as time and resources become
available.

C.4 Systems and Actions for Cold and Dark

Table C-1 is a list of systems, the expected action, and the possible timing that is recommended
for Cold and Dark planned actions by system. This list should be viewed with flexibility as time
and project planning proceeds. Planned actions and isolation means should be adjusted to meet
emerging project plans and conditions. For example:

If the first electrical isolation activity to be undertaken is to disconnect and air gap the
feed from the City of Richland 1000k VA transformer, and there is confirmation that
there are no other electrical supplies to the installed building electrical system, then
confirmation that individual systems are de-energized for downstream circuits noted in

the Table C-1 would not be necessary.

Table C-1.

Cold and Dark Planned Actions by System

System / Energy Source /
Environmental Pathway

Expected Action

Possible Timing

Emergency Notification Alarms

De-energized, remove any Hg vials

Post Safety Basis Step-Out

Compressed Air De-energized, depressurize system, | Post Ventilation Step-Out
drain oils, remove desiccants
Elevator De-energized, drain oil Now

Electric Power

Isolated, air gap supply cables
Richland supply transformer

Post Ventilation Step-Out

Lighting

De-energized / replaced with
temporary power lights in work
areas as needed

Now

Fire Detection/Evacuation Alarms

De-energized, remove any Hg vials

Post Safety Basis Step-Out

Passive Fire Protection

See PM 31-00736 and PM 31-00735
Annual Inspection of Fire Doors for
list of door closures mechanisms to
be removed

Post Safety Basis Step-Out

Automatic Fire Suppression

Isolated, needs additional work
outside excavation footprint

Now

324 Building Heating System

All Electric, de-energized fans

Post Ventilation Step-Out
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Cold and Dark Planned Actions by System

System / Energy Source /
Environmental Pathway

Expected Action

Possible Timing

HVAC

All Electric, de-energized fans

Post Ventilation Step-Out

HVAC Supply/Exhaust Fan
Interlocks

All Electric, de-energized

Post Ventilation Step-Out

325 Transfer Line 300-265 Isolate, remove line prior to Now
demolition.
Radioactive Liquid Waste System / | Plug remaining floor and sink drains | Now

Crib Waste Sewer Access points

and funnels to BG systems.
Stabilize and grout the slab tank in
the wall between Rooms 3A, 3B,
and 3F and the Radioactive Liquid
Waste System Tank in Room 4, as
shown in Drawing H-3-300602,
Rev. 9.

Pilot holes

Two pilot holes from Room 18
(south side of B-Cell) into 300-296
Waste Site are currently capped.

Now, if further isolation is deemed
necessary.

Manipulators - Mechanical Drain oil, remove counterweight Now

Manipulators — Electrical Drain any oil, de-energized, remove | Now
counterweight

Cranes and Hoists shown on Drain any oil, de-energized, note Now

H-3-307637 sheets 1,2, and 3

many are OOS already but likely not
drained or need confirmation

REC to Gallery Pressure Differential
Alarms

De-energized, remove any Hg vials

Post Ventilation Step-Out

Effluent Monitoring De-energized, remove radiation Post Ventilation Step-Out
detection monitors
Steam Completed — site actions have Complete
eliminated energy source
Spray Washers Isolate and drain Now
Supply Water - Deluge system Isolate and drain Post approval of the FY2025
BIO/FHA Update
Sanitary Sewer Isolate as a Cold and Dark action, Now
remove with demolition
Chemical / Process Sewer Isolate as a Cold and Dark action, Now
remove with demolition
REC Hydraulic Power Units Drain or remove Now
Water Delivery System - Small Isolate and drain Post approval of the FY 2025
Diameter Nozzle BIO/FHA Update
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Table C-1.  Cold and Dark Planned Actions by System

System / Energy Source /

Environmental Pathway Expected Action Possible Timing

BIO Basis for Interim Operation

FHA Fire Hazards Analysis

HVAC heating, ventilation, and air conditioning
00s out of service

REC Radiochemical Engineering Complex

C.5 Conclusion — Path Forward

Achieving Cold and Dark for the 324 Building requires a wide variety of actions for a diverse list
of systems, over a period of what could be many months and, in some instances, a year or more
until some of the pre-requisite conditions can be met. This reality requires that some tracking
and / or scheduling actions be undertaken and revisited on a routine basis to ensure timely,
efficient, and safe completion.

As noted in list item 4 of Section C3.0 and shown in Table C-1, some designing, planning, and
implementing of work activities could be completed in the near term as time and resources
permit. Other systems and actions should be carried forward into project engineering and field
execution schedules, to be implemented when appropriate with other facility actions and
conditions.

C.6 References

CPCC-00870, 2024, Safety Basis Step-Out Criteria for the 324 Facility, Rev. 0, Central Plateau
Cleanup Company, Richland, Washington.

CPCC-PRO-WKM-53080, 2023, CPCCo Cold and Dark Process, Rev. 2, Chg. 0, Central
Plateau Cleanup Company, Richland, Washington.
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Appendix D

Hazardous Waste Removal Plan
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Appendix D
Hazardous Waste Removal Plan

D.1 Purpose and Scope

The information included in this appendix serves to document the initial plan for how the
remaining hazardous materials within the 324 Building can be safely and efficiently removed
while remaining compliant with regulatory and Environmental Restoration Disposal Facility
(ERDF) waste acceptance criteria for the demolition debris. Appendix D has been developed to
address hazardous material with the acknowledgement that significant radiological issues in the
building may override otherwise normal hazardous material removal issues in certain situations.

The scope of this effort includes the building construction materials (the fabric of the building),
shielding, chemical products, processing chemicals, and equipment that requires additional
handling or attention prior to disposal at ERDF or some other permitted facility.

D.2 Sources of Hazardous Materials — Building and Process

The two main sources of hazardous materials in the building are construction materials, piping,
tanks, and equipment contaminated with various processing chemicals.

D.2.1 Building

Construction, insulation, electrical materials, and equipment were used and/or installed in the
early 1960s and throughout the facility’s operational years. In addition, a wide variety of
regulated material may be present. These regulated materials must be removed and handled
separately from building demolition debris or accounted for in the demolition debris
calculation(s). In some cases, sampling will be required for some materials, while visual
inspection and historic knowledge can be used to identify other materials. Specific examples of
hazardous materials that may be encountered include:

e Asbestos flooring, adhesives, and roofing.

e Asbestos in electrical equipment as arc chutes and insulation.
e Wet and dry transformers.

o Lead embedded into the structure or loose lead for shielding.
e Lead associated with manipulators as counterweights.

o Lead in solder electrical connections and light bulbs.

e Lead in bell and spigot plumbing joints.

e Beryllium associated with cranes and other hardened surfaces.
o Batteries.

e Mercury in switches, thermostats, and alarms.
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e Fluorescent light ballasts and tubes, sodium and incandescent bulbs.

o Refrigerants.

o Paints that may contain cadmium, mercury, chromium, and/or lead.

o Lubricants in lifting devices — oil and greases as well as elevator hydraulic fluid.
e Mineral oil in shielded windows.

o Exit signs.

D.2.2 Process Chemicals

While the experimental processing mission at the 324 Building ended many years ago, any
draining and deactivation efforts have long been lost or invalidated. As a result, confirmation
sampling or confirmation of “empty” piping and tank systems that contained hazardous liquids
will be required. Identifying every system that may require attention is beyond the scope of this
document; however, some examples of this sort of material include:

e Acid tank outside Engineering Development Lab and associated piping.

e Nitric and Sodium systems lines and tanks in the Shielded Material Facility (SMF)
basement.

e Slab tank in Room 3A.

e Sodium glovebox in Room 3G.

o Testing materials in all high-efficiency particulate air (HEPA) filters.
e Tanks in Rooms 309 and 309A.

D.2.3 Characterization

A comprehensive Data Quality Objective (DQO) and Sample Analysis Plan will be needed to
develop a complete listing of materials and systems that need to be evaluated and or removed
prior to or during demolition.

D.2.4 Past Characterization / Waste Planning Efforts

Part of the DQO process is retrieving reliable historic and characterization data to minimize or
eliminate additional sampling efforts. The files and folders within the share drive folder contain
historical and applicable information and should be reviewed as part of the characterization and
waste planning efforts. The “Characterization” folder, one up from the “Characterization Data

Collection” folder contains additional information, some older than 2014 and some up to date
(2024).
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D.3 Demolition Debris Calculation

Like any part of a deactivation, decommission, decontamination, and demolition (D4) effort,
knowing what to do is only part of the scope. Clear definition of what not to do or when to stop
doing something is also part of the planning effort. This is especially true when dealing with
hazardous materials prior to facility demolition.

Example: It is easy to say and understand that lead is a hazardous material that is regulated for
both handling and disposal. However, 5,000 lb of lead on a pallet or built into a structure as part
of a concrete wall are vastly different than a few grams of lead in electrical connections
distributed throughout the building. Drawing the line of when to stop removing lead is a
critically important planning step.

An evaluation of the chemical and hazardous material content in the demolition rubble of the
building will be required as part of the waste planning efforts prior to the start of the

324 Building demolition. Due to similarities in age, uses, and contamination levels of the 324
Building and the 231Z Facility, a comprehensive review of the demolition
(WARP-ENG-2100020) of 231Z should be initiated to support hazardous material decisions and
demolition debris calculation content for the 324 Building demolition project. See example:

WARP-ENG-2100020, Evaluation of Chemical Content in Rubble Generated from 231Z Demolition, is the waste /
debris calculation that was completed for the 231-Z demolition effort. A portion of the Scope statement of this
document is copied below:

This document evaluates rubble that is anticipated to be generated from demolition of the 231Z facility and
characterized as a single waste stream. This evaluation considers all toxic hazardous waste characteristic metals,
organic chemicals and TSCA-regulated polychlorinated biphenyls (PCB) that may be in 231Z demolition debris
rubble. It does not include asbestos or radioactivity.

D.4 Timing of Hazardous Material Removal

D.4.1 Equipment and Material Removal in the Near Term

Currently, many individual evaluations and actions are available to evaluate regulated or
potentially regulated equipment and materials that must be removed or accounted for prior to the
start of demolition. Table D-1 identifies some necessary evaluations or actions that could be
undertaken now (Pre-Cold and Dark and Pre-Safety Basis Step-Out), or in the near term to:

1. Define hazardous materials to be addressed.

2. Identify where hazardous materials are in the facility.

3. Establish the earliest project phase when removal is prudent and possible.

4. Stabilize or demarcate materials for removal during later periods of the project.

Select Pre-Cold and Dark hazardous removal actions are currently underway as resources are
available. While commendable from an execution standpoint, caution is warranted. Removal of
some materials prior to demolition may not be needed and may increase worker risk or project
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cost without benefit. These risks may be minimized or eliminated if a preliminary demolition
debris waste calculation is performed, as recommended in Section D3.

Table D-1.  As Available Removal Options

Hazardous Material to Evaluate or Remove

Evaluate equipment for special packaging /
removal now or leaving for open-air demolition.

Room 11 high activity Process Off Gas components and
piping.

Room 309 tanks and piping.

Engineering Development Lab tanks and piping, melters, and
laths; this includes below-grade tanks and piping in the Tank
Pit.

Lead Containers, Bricks, Solids

Transient or movable lead could be removed now unless
providing shielding in areas of high occupancy, current or
future. Incidental lead (e.g., solder and plumbing joints)
should be identified and can be removed or included in
demolition debris calculations.

Significant (5%) Brass Components

Quantify significant brass content for use in the demolition
debris calculation.

Unused Gauges/Switches/Thermometers

Remove mercury ampoules if present.

Thermometers containing a red fluid that might be hazardous
should be removed.

Fluorescent & Mercury Vapor Light Bulbs

If not high elevation above floor, then remove light tubes.
Also, confirm ballast is PCB or non-PCB. If PCB, then
remove. Light tubes at higher elevations or inaccessible
locations will be evaluated on a case-by-case basis for
removal or inclusion in the demolition debris calculation.

Incandescent & Quartz Light Bulbs

Easily accessible incandescent light bulbs are to be removed.
Bulbs at higher elevations or inaccessible locations will be
evaluated on a case-by-case basis for removal or inclusion in
the demolition debris calculation.

Light Ballast

If confirmed to contain PCB, then remove from housing.

Other Lights (High- or low-pressure sodium,
metal halide, high intensity discharge, neon, etc.)

Remove light bulbs.

Free Liquids

Free liquids will have to be characterized by sampling or
process knowledge. Free liquids must be removed.

PCB Capacitors/Transformers

Type of transformers need to be confirmed for dry-type or
wet. If wet, then the liquids need to be removed.

Hydraulic/Pneumatic systems

Ensure no pressure. Collect any liquids from components.

Pressurized Gas Cylinders

Ensure all cylinders are removed.

Oil and Grease

Oils remaining in equipment (e.g., pumps, lifts, hoists, etc.)
must be drained.
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D4.2 Equipment and Material Removal after Cold and Dark is Established

Post Cold and Dark actions will follow the removal of all pressure, electrical, and most of the
kinetic energy sources from the building. This list of actions is subject to the same caution as
noted in Section D4.1. Removal of some materials prior to open-air demolition may not be
needed and may increase worker risk and project cost without benefit. A demolition debris
waste calculation, as recommended in Section D3, will allow definitive scope development for
hand removed materials.

Once Cold and Dark is established for the facility, numerous systems and equipment become
possible / available to drain or remove internal pieces in a much safer manner (e.g., arc chutes in
motor control centers and HEPA filters). Table D-2 includes a list of actions to be completed
prior to the start of demolition. The list is not all-inclusive, and completion time relative to
initiating demolition will vary significantly between activities. For example, draining hot cell
windows and removing exit signs need to be completed, but radiological and life safety concerns
may drive those type of actions to be completed just days before the start of demolition.

Table D-2.  Removal Options Post Cold and Dark

Hazardous Material to Evaluate or Remove

Refrigerants in air conditioning units Remove for recycling.

Circuit boards might contain lead and silver contacts that
should be included in the demolition debris calculation.

Electrical Components/Equipment - - -
Electrical panels might contain lead fuses and/or asbestos arc

chutes.

May contain lead, batteries, and/or americium sources that
Smoke Detectors need to be removed or included in the demolition debris
calculation

Zone I and Zone II exhaust HEPA filters have been
removed/macro encapsulated.

HEPA Filters HEPA filters identified in Radiological Evaluation,
324 Building HEPA Filters, are managed as needed to allow
open-air demolition.

May contain lead, which may be removed prior to demolition,

Fire Sprinkler Heads or included in the demolition debris calculation.
Sample to define disposition options, must be removed prior

Hot cell window oil to the start of structure demolition to prevent damage and
spill.

Gauges/Switches/Thermometers Remove mercury ampoules if present.

Lead Acid Batteries Emergency lights may contain some type of lead-acid battery
or some type of other battery backup that must be removed.

s If there are tritium signs, they need to be removed and

Exit Signs . .
segregated into their own waste stream.

Door Closers Drain actuator oils or remove closers.
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Table D-2. Removal Options Post Cold and Dark

Hazardous Material to Evaluate or Remove

Refrigerants in air conditioning units Remove for recycling.

Oils remaining in equipment (e.g., pumps, lifts, hoists, etc.)

Oil and Grease must be drained.

D.4.3 Equipment and Material Removal During Demolition

For equipment and material to be removed during demotion, a few specific and critical actions
are required.

1. A focused effort needs to be undertaken to define criteria for what equipment and
material must be identified for special handling and where such materials are located
within the structure. These locations must then be physically identified in the facility and
that location carried into the demolition work packages to alert the field staff of what is to
be removed for special handling.

2. Transportation staff from Waste Project and Operations need to define proper packaging
for each identified piece of equipment or material that requires special handling when
removed.

3. Health and safety staff need to define proper personal protective equipment or
precautions that may be required for each identified piece of equipment or material that
requires special handling when removed.

4. A project specific plan should be put in place to physically mark those locations for
special attention (e.g., brightly colored paint, plastic ribbons of a unique color) well
before any demolition begins in any part of the building. This effort will provide added
assurance that materials identified in item 1 and in the work packages are accurately
located and properly handled with the appropriately identified handling equipment in the
field.

Table D-3 provides examples of hazardous materials that are expected to be removed during
demolition.

Table D-3. Removal Options During Demolition

Hazardous Material to be Removed during demolition for special disposal handling

Painted Items Piping and structural steel is expected to contain lead or likely other heavy
metals in the earliest coatings. These materials will to be factored into the
final demolition rubble calculation.

Oil and Grease Oils remaining in equipment (e.g., pumps, lifts, hoists, etc.) must be drained.
Some equipment, like bridge cranes, may have to be drained or the oil
otherwise managed with the equipment on the ground during demolition.
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Table D-3. Removal Options During Demolition

Hazardous Material to be Removed during demolition for special disposal handling

There are locations in the 324 Building with large and or embedded
concentrations of lead shield (e.g., glovebox in Room 145, cask loadout
room east of A Cell, the conveyor chutes in and out of the Former Wet
Basin, etc.).

Room 146 Melter must be evaluated and possibly processed for waste

Shielding, large equipment, or other | 4isposal separate from the demolition debris.

equipment requiring special

packaging Room 11 high activity Process Off Gas components and piping and Room

309 tanks and piping.

Engineering Development Lab tanks and piping, melters, and laths must be
evaluated and possibly processed for waste disposal separated from the
demolition debris. This includes below-grade tanks and piping in the Tank
Pit.

D.4.4 Embedded Hazardous Materials in Monoliths

Hot cells were shielded in several ways with materials that are now regulated as hazardous
materials. Knowing that the exterior surfaces of the Radiochemical Engineering Complex cells
and SMF South Cell may be part of the monolith waste / transportation package, care and case-
by-case evaluation may be needed when hazardous materials are identified as embedded in one
of these (future) monoliths. For example, removal of manipulator counterweights are easy to
understand as not impacting the monolith package, but a window frame or lead sleeve is not so
obvious and should be carefully evaluated. Caution is needed in cases where hazardous
materials are embedded in a cell structure. Erring on the side of leaving something in place that
may ultimately need to be removed is more prudent than aggressive actions early, which could
lead to shipping package repair being needed prior to shipping the monolith.

D.S References

WARP-ENG-2100020, 2021, Evaluation of Chemical Content in Rubble Generated from 2317
Demolition, Rev. 0, Central Plateau Cleanup Company, Richland, Washington.
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Appendix E

Demolition and Monolith Plan
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Appendix E
Demolition and Monolith Plan

E.1 Purpose and Scope

The purpose of this demolition plan (DP) is to outline the requirements for the full disposition of
the 324 Building including: prerequisites prior to beginning demolition, above-grade demolition,
and demolition of remaining below-grade structure to provide access for removal of the
Radiochemical Engineering Complex (REC), Shielded Materials Facility (SMF) Cells, High-
Level Vault (HLV), Low-Level Vault (LLV), A-Frame Filters, and associated structure
demolition.

E.2 Pre-Demolition Conditions

The following subsections describe the conditions and considerations necessary to declare the
324 Building ready for demolition.

E.2.1 Expected Conditions and Technical Documentation Requirements

At the conclusion of ongoing hazardous material (hazmat) removal and demolition preparation
(demo preps) activities the site conditions are expected to be as follows:

e 324 Building to be Cold and Dark.

e All hazardous material removal activities and demolition preparation activities are
complete. All associated waste from this work, not specifically discussed in this DP, has
been removed and disposed of.

e Completed step-out of CPCC-00010, 324 Building Basis for Interim Operation.
e D4 Documented Safety Analysis has been implemented.

o Documents and prerequisites called out in this section have been completed to the needed
status to allow open-air demolition.

The activities required to safely demolish and dispose of the 324 Building are described in
Sections E.3 through E.5 of this DP. The preliminary technical basis for each activity will be
provided as part of this DP. Restrictions or special conditions required for regulatory, safety,
radiological, or design basis reasons will be documented in preparation for demolition in the
following manner:

e (Calculations for placement of excavators near HLV and LLV.
e Calculations for placement of excavators near below-grade walls.

o Complete waste profiles for all building debris, demolition generated hazardous
materials, and monoliths for disposal at the Environmental Restoration Disposal Facility
(ERDF).

E-4



CPCC-01119,Rev.2

e Conduct a feasibility review or study that evaluates hoisting and rigging, and radiological
issues related to the removal of casings and micro-piles under the west side of B-Cell
using the monolith removal equipment.

o Develop a specification for the Waste Container Concrete, Grout, and Control Density
Fill (CDF) application for demolition void fill, monolith stabilization, and waste package
designs during demolition.

e The 324 Building Concrete and Grout Specification document, 0300X-SP-C0060,
(CCN 159691, Job Order No. J005691A400, Change Notice CN-011: Revised Concrete &
Grout Specification [0300X-SP-C0060, Rev. 1]), should be consulted as a basis for this
new / revised specification as it contains the bulk of the needed information.

e Conduct an engineering study or review of the 324 Building equipment or structural
attachments to the SMF South Cell, REC cells, and REC Airlock that could damage the
REC walls during open-air demolition. The identified connections will need to be
specified for physical separation prior to demolishing the superstructure. For example:
Unbolt columns, tanks, and equipment that are bolted to the floor in Room 309 to ensure
removal without damage to the outside surface of the subsequent monoliths.

o Demolition, wire sawing, and weather exposure increases the risk of water infiltration in
to the 300-296 Waste Site. Develop a scope-specific water management plan, or multiple
plans, that will address the controls to be used during demolition of various portions of
the 324 Building, to include: above and below-grade demolition, wire sawing of
monoliths, and weather exposure while protecting the 300-296 Waste Site from water
infiltration. Consult CPCC-01023, Soil Removal Process Options for Remediation of
Highly Contaminated Soil in Waste Site 300-296 Beneath 324 Building, for input
information for the water management plan(s).

e The Monolith Removal Contract design should be as far along as reasonable to verify that
the plant’s workforce demolition scope matches the expected start conditions for the
monolith removal design. The Monolith Removal Contract decisions to support
demolition need to include:

— The potential early mobilization of a wire saw operation to separate the SMF
South Cell from the SMF Airlock.

- Based on a feasibility review, include the removal of the casings and micro-piles
using the monolith removal equipment, as a priced option in the monolith
contractor’s bid.

E.2.2 Regulatory Documents to Support 324 Building Demolition

The following regulatory documents need to be completed either prior to beginning work for
324 Building demolition, or prior to the start of certain portions of work during 324 Building
demolition.
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E.2.2.1 CERCLA Documents

Complete a fugitive dust calculation and ensure the Air Monitoring Plan is updated addressing
interior building work after ventilation shutdown; open-air demolition of facility systems and
structures; explosive stack demolition; preparation, segmentation, and removal of monoliths.

Update DOE/RL-2004-77, Removal Action Work Plan for 300 Area Facilities, prior to
ventilation shutdown.

E.2.2.2  Safety Analysis Report for Packaging

The Safety Analysis Report for Packaging (SARP) will provide guidance for packaging the REC
cells, SMF Cells, HLV, and LLV prior to shipment. The SARP will be approved by the

U.S. Department of Energy, Hanford Field Office (HFO) prior to the contractor performing saw
cutting activities for REC and SMF Cell removal. The work package for monolith packaging
cannot be completed without the guidance provided by the SARP. Note: The SARP is not
required to complete the scope contained in this DP. It is however, required for completion of
the overall demolition of 324 Building, and as such, has been added for tracking purposes.

E.2.2.3 Waste Transportation Documents

Existing transportation mechanisms, such as the currently approved Special Packaging
Authorizations (SPAs) for transporting 324 monoliths or select demolition debris, will be
cancelled before this project starts. In coordination with Hanford Site contractors, the HFO will
be implementing a new Hanford Site Transportation Safety Document (TSD) that eliminates
SPAs and other transportation mechanisms for shipping non-equivalent (i.e., non-

U.S. Department of Transportation [DOT] compliant) packaging. Currently, the draft TSD
addresses Type B Solids, Dilute Solids, and Type B Liquids; therefore, the 324 monoliths and
select demolition debris will have to be evaluated under new criteria to determine shipping
requirements.

E.2.2.3.1 RCRA Closure of B Cell, D Cell, and HLV

In accordance with DOE/RL-2004-84, 300 Area D&D Waste Sampling and Analysis Plan,
Resource Conservation and Recovery Act (RCRA) closure documentation must be submitted to
the U.S. Department of Ecology for B-Cell, D-Cell, and the HLV. Demolition activities may
proceed upon approval of the RCRA documentation.

E.2.3 Physical Preparations for 324 Building Demolition

The following activities need to be satisfactorily completed to support the open-air demolition of
the 324 Building. Open-air demolition is planned for most of the building footprint.

1. Factor in the information on the record of decision (ROD) for the 300-296 Waste Site
(primarily start conditions) into the Monolith Removal Contract and the demolition work
packages ending conditions, as needed.

2. As identified in the Hazardous Material Removal Plan (Appendix D) — Identify
hazardous materials requiring special handling during demolition with bright color paint
or ribbon. Examples may include, but not limited to:
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a. Lead in the glovebox of Room 145, the manipulator counterweights of SMF and
REC, and the walls or contents of the Loadout Cell.

b. Steel encased lead shielding in Rooms 2 and 18.

c. Embedded lead and other shielding materials (e.g., the lead at view windows,
around the Wet Basin, REC, and SMF transfer chutes).

d. Nitric and Sodium systems lines and tanks in the SMF basement.

e. Acid tank and associated piping located outside the northwest corner of the
Engineering Development Laboratory (EDL).

f. Chemical addition tanks and piping above B-Cell.
g. Beryllium areas in the EDL and Rooms 306 and 309.

Steel encased lead shielding in Rooms 2 and 18 have been demarcated to allow
for segregation for macro encapsulation during demolition.

3. Remove or remediate the Transfer Line for the 300-265 Waste Site, the Process sewer
line(s) for the Radioactive Liquid Waste System, and the Crib Waste Sewer to at least the
outside of the monolith removal system boundaries.

4. Place a contract to plan and demolish the 324 Building ventilation stack and foundation
with explosives. This demolition activity is shown in the sequence outlined in
Section E.3.2, but could be accomplished any time after the building’s active or passive
exhaust is no longer necessary and the connecting ducts are isolated to prevent any
backflow if structures are still in place. This contract should be in place at the start of
any demolition work and executed when most timely with other work in the area.

a. There have been several stack demolition contracts over the last two decades that
can be used as a template for this scope of work and the use of explosives on the
Hanford site. Further size reduction for debris removal and shipping to ERDF
will be required after explosive demolition.

5. Remove or disconnect SMF South Cell and REC manipulators as required to preclude
damaging attachment points to monoliths during demolition.

6. Stabilize the crawl space vent ducts under the REC for open-air demolition, then:

a. Fill the crawl spaces and ductwork under A-Cell, C-Cell, and the Airlock with
CDF to facilitate wire sawing. This scope of work may be best to include in the
scope for the Monolith Removal Contractor.

b. Fill the ventilation exhaust duct in the north wall of the REC B-Cell with CDF,
this may be best to include in the scope for the Monolith Removal Contractor.

c. Fill A-, C-, and D-Cells; A-Frame; and the Pipe Trench in the REC with CDF, as
required by monolith removal design. This may be best to include in the scope
for the Monolith Removal Contractor.
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7. Fill Zones I and II below-grade air ducts and tunnels with CDF to lower the overall
inventory for demolition fugitive dust calculation and to prevent water accumulation
during demolition.

8. For the remaining below-grade areas (i.e., not called out above for radiological
stabilization) conduct a review and then implement an integrated plan that:

a. Addresses below-grade areas some distance from B-Cell and the 300-296 Waste
Site. Stabilize below-grade rooms, walkways, or pits of the 324 Building during
above-grade demolition with either soil or CDF to prevent water accumulation
and provide a stable work surface at the start of the monolith contractor’s work.
Note that the preliminary indication is that the basement of the SMF area may be
left as a void space (and requiring some level of restricted access to the grade
level slab), as water infiltration to the 300-296 Waste Site from this area is
deemed very unlikely.

b. Addresses below-grade areas adjacent to B-Cell and the 300-296 Waste Site
(i.e. Rooms 18 and 21 and possibly Rooms 19 and 20). Fill these areas with CDF
to prevent or minimize water infiltration to the 300-296 Waste Site prior to and
during monolith removal.

9. The HLV sampling hood has had the void space filled, and the LLV sampling hood has
been removed.

10. Wire saw the SMF Airlock ceiling, walls, and floor just north of the SMF Airlock door
leading into the SMF South Cell to provide a physical separation between the South Cell
monolith(s) and the open-air demolition of the SMF Airlock and East Cell.

11. Install a weather tight boundary on the SMF South Cell and Airlock door; REC cells,
Airlock, and A-Frame; LLV; and HLV (i.e., a Line X or RHINO Liner) durable enough
to withstand most impacts from demolition of superstructure as well as provide weather
tight boundaries after demolition.

E.3 Above-Grade Demolition Plan

The sequence and scope separation outlined in the following sections has been developed to
provide preliminary sequencing and scope definition between above-grade demolition, monolith
preparation, monolith segmentation and removal, and required 300-296 Waste Site remediation
preparations (Sections E-2, E-3, E-4, and E-5).

The project sequence shown here assumes that the recommended remediation approach
described in CPCC-01023 will ultimately be approved. If the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) process review or the resulting ROD
changes this recommended approach for the 300-296 Waste Site remediation, redefining the
scope and or sequencing should be considered for monolith removal, remediation, and
demolition interface for the benefit of overall project efficiencies.

Deviation in step sequence or parallel operations is probable and should be investigated as the
project proceeds. However, this sequence has been developed to address currently known
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demolition and radiological safety concerns while outlining needed steps as efficiently and cost
effectively as reasonable with the given condition or direction.

Figures E-1 through E-4 and E-7 in Section E.3 were developed from portions of drawings H-3-
301001, Simplified Building Plan — Basement, and H-3-301002, Simplified Building Plan — First
Floor, to show the scope and progress of demolition work.

E.3.1 East Side Access — Ventilation and Cask Handling Area

These efforts will establish a condition where generally all above-grade 324 Building structures,
East of Column Line E and North of Column Line 6, are demolished to original grade and all
demolition debris removed.

Figure E-1 was developed to show this work scope (see red shaded areas).
Work involved with East Side Access includes:

1. Perform precision separation of any needed 324 Building superstructure to protect the
REC during demolition.

2. Confirm below-grade areas are prepared in accordance with the requirements of the
evaluation noted in Section E.1, item number 14.

3. Demolish the ventilation areas and fans, Rooms 146 and 147, the Truck Lock, and the
Cask Handling Area (CHA) (East of Column Line E and North of Column Line 6) to
grade level. High reach equipment is expected to be needed.

a. This demolition section includes the glovebox in Room 145 and the Cask Loadout
and Decontamination Room (immediately East of A-Cell), which will require
special handling during demolition.
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Figure E-1. East Side Access Demolition Scope

E.3.2 South Side Access — Shielded Materials Facility and Office Block

The following steps are defined to reach a point where all above-grade structures, South of
Column Line 6 and East of Column Line E, are removed to original grade level slabs and all
demolition debris removed.

Figure E-2 was developed to show this demolition scope (see green shaded areas).
Work involved with South Side Access includes:

1. Ifnot accomplished earlier, Contractor shall demolish the 324 Building ventilation stack
and foundation, to include demolition of the associated buildings and shipment of all
debris to ERDF.

2. Perform precision separation of any needed 324 Building superstructure and equipment
to protect the SMF during demolition.
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3. Confirm below-grade areas are prepared in accordance with the requirements of the
evaluation noted in Section E.1, item number 14.

4. Demolish the SMF wing of the 324 Building, around the identified monoliths, including
the SMF Airlock and East Cell, to the grade level slab. High reach equipment will be
needed for this scope to allow full demolition without putting equipment on the grade
level slab.

5. Demolish the Office Block (South of Column Line 6) to the grade level slab.
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Figure E-2. South Side Access Demolition Scope
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E.3.3 West and North Side Access — Engineering Development Laboratory

and Operating Galleries

The following steps are defined to reach a point where all above-grade structures (except for the
monoliths), North of Column Line 6 and West of Column Line E, are removed to original grade
level slabs and all demolition debris removed.

Figure E-3 was developed to show this demolition scope (see blue shaded areas).

Work involved with West and North Side Access includes:

1.

Perform precision separation of any needed 324 Building superstructure and equipment
to protect the REC during demolition.

Mobilize the Monolith Contractor for start of infrastructure installation for SMF monolith
removal to optimize scheduling.

Confirm below-grade areas are prepared in accordance with the requirements of the
evaluation noted in Section E.1, item number 14.

Demolish the EDL to grade level. High reach equipment will be required. Portions of
this area will require some level of Beryllium controls.

Demolish the operating galleries to grade level and the control areas in Rooms 301 to 316
above B-Cell. High reach equipment will be required. Note that the areas above the
REC cells are to be demolished but are not blue colored in Figure E-3 for clarity.

Install water shedding control measures on the exposed soil areas around the north, west,
and south sides of the REC cells and repair any damaged portions of the weather
protection materials on the exposed REC cell and Airlock areas.
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Figure E-3. West and North Side Access Demolition Scope

E.4 Monolith Removal Preparation

This section and the following Section (E.5) are presented as scope definition and preliminary
sequencing, means, and methods for the monolith contractor. Significant rearranging of this

sequence and/or parallel operations may be anticipated from the contractor’s design and
schedule.

E.4.1 East Area Access

The scope of this effort is designed to gain access to and expose the HLV, LLV, and A-Frame
monoliths as described below. This area includes the former Wet Basin which extends to 34 feet

below ground (fbg) and was connected to the SMF hot cell and the REC C-Cell by shielded,
buried conveyor systems.
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The scope of this demolition effort is designed to gain access to and expose the monoliths within
and adjacent to the area shown in red in Figure E-1.

Work involved with East Side Access includes:

1.

Remove the 3718P slab, if required, for monolith infrastructure equipment access or
monolith transport routes.

Demolish slabs; below-grade ventilation tunnels; ducting to the 324 Building ventilation
stack, below-grade portions; equipment and ducts to Rooms 146 and 147, and the CHA
floor within the area shown in Figure E-1.

Demolish the Wet Basin, including the connecting conveyor systems, per the monolith
contractor’s design to provide access to the HLV and A-Frame, or at least 25 fbg to
ensure access to the bottom of the HLV.

Install water shedding control measures on the exposed soil areas around the newly
exposed vaults, A-Frame, and REC cells. Repair any damaged portions of the weather
protection materials on these exposed areas.

E.4.2 South Area Access

The scope of this effort is designed to gain access to and expose the SMF monoliths within the
area shown in green in Figure E-2.

Work involved with South Side access includes:

1.

Demolition of grade level slab and basement walls, as needed, to access the SMF
monoliths.

Demolition of the office area slab and any below-grade trenches or pits, as needed, to
access the SMF monoliths.

E.4.3 West and North Area Access

The scope of this effort is designed to gain access to and expose the REC monoliths within the
area shown in blue in Figure E-3.

Work involved with West and North Side Access includes:

1.

Demolish the below-grade areas of the EDL, operating galleries, Service Tunnel, Exhaust
Tunnel, Stair 7 grade level slabs, areas previously filled with CDF in some below-grade
spaces, and the basement walls, as needed, to access the REC monoliths. This area may
require some level of Beryllium controls.

Install water shedding control measures on the exposed soil areas around the north, west,
and south sides of the REC cells and repair any damaged portions of the weather
protection materials on the exposed REC cell and Airlock areas.
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E.5 Monolith Segmentation and Removal

At this point almost complete access has been made available for monolith removal and
subsequent waste site soil remediation. Figure E-4 shows the relative location of the monolith
removal scope in the yellow shaded areas.

Figure E-4. Monolith Scope Areas

All work involved with monolith removal includes installation, adjustment, or repair of water
shedding control measures on the exposed soil areas around the north, west, and south sides of
the REC cells, in accordance with the water management plan(s) prior to wire sawing.

E.5.1 Monolith Requirements

1. Monolith removal systems, grout, and CDF placement and transportation for both the
SMF and REC monoliths shall be designed and planned to meet contract requirements.
Examples of expected requirements are included below.
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Any SSCs that may be designed and installed after the removal of the

324 Building monolith are not considered to be a permanent SSCs; hence,
PRC-SRP-00165, Functional Design Criteria for the 324 Building Disposition
Project, will be applicable only as specifically defined in the monolith removal
subcontract requirements.

. All grout and CDF applications will follow specifications for Waste Container
Concrete / Grout / CDF application for demolition void fill, monolith
stabilization, and waste package designs that will be developed as noted in
Section E.1, item number 5.

The Occupational Safety and Health Act of 1970 and the Washington Industrial
Safety and Health Act of 1973 (RCW 49.17) requirements will be applied, as
applicable, for personnel safety.

. Hoisting and rigging will be performed in compliance with DOE/RL-92-36,
“Hanford Site Hoisting and Rigging Manual.”

Addition of radiation shielding (e.g., steel plates, additional concrete) will be
incorporated to removed components and waste products, as required, to ensure
compliance with the following Radiological Control design criteria documents:

i. 10 CFR 835, “Occupational Radiation Protection”

ii. CPCC-00175, Central Plateau Cleanup Company Radiological Control
Manual

iii. CPCC-PRO-RP-40389, “ALARA Program Structure and Goals”
iv. CPCC-PRO-TP-15665, “Transportation Safety Documents”

Work performed at the 324 Building will be in accordance with the facility safety
basis as required under 10 CFR 830 Subpart B, “Nuclear Safety Management.”
Requirements of the safety basis are implemented via performing work in
accordance with CPCCo programs and work procedures.

. Waste packaging will conform to the updated TSD and new monolith shipping
requirements to be developed by the 324 Building project. .

. Public roads will be used to transport the monoliths to ERDF; therefore, the
requirements of the DOT, contained in 49 CFR, must be met unless explicitly
excepted. This includes the tie down/load securement requirements of 49 CFR
393. Road loading shall be in accordance with Washington State maximum
loading for highway transport. An assumption can be made that there are no
overhead obstructions in route to ERDF and grades shall be 5 percent or less.

Waste prepared for disposal at ERDF shall meet the requirements of
CPCC-PRO-WM-40223, Environmental Restoration Disposal Facility Waste
Process; the requirements of CPCC-PRO-WM-53829, ERDF Waste Acceptance
Process; and the requirements of ERDF-00012, Final Hazard Categorization for
the Environmental Restoration Disposal Facility. Management of packaging and
acceptance in accordance with the waste acceptance criteria will be the joint
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responsibility of the CPCCo Project, monolith contractor, and the ERDF Project
Engineer.

E.5.2 Shielded Materials Facility Monoliths

1. The SMF monolith removal design must safely and efficiently plan for removal methods
for the SMF cell that includes stainless-steel liners, through-the-wall electromechanical
manipulators, remotely operated in-cell bridge cranes, and a periscope (note that
equipment is inoperable). Below the SMF cells is a basement, shown in Figure E-5. The
basement contains a former laboratory area and storage vault. The floor of the basement
beneath the SMF cells is 2 ft thick. The interior height of the basement is 7 ft 6 in. and
the SMF cell floors are 4 ft 6 in. of concrete. The walls and columns directly under the
cells provide structural support to the cells.

2. Install SMF monolith removal and transport equipment.

3. Cut and remove SMF monoliths per the approved design. Figure E-5 and Table E-1
show an example of possible cut locations and estimated monolith weights for the SMF
area scope. The two north segments (16 and 19) will have been separated just north of
the airlock door by wire sawing prior to the conventional, open-air demolition of the
SMF Airlock and East Cell.

4. After the SMF monoliths are removed, the contractor will remove all SMF lift and
transport equipment.

SMF ROOF NORTH il
o ‘.\:\‘
.y
A

—T0 BE DEMOUSH IN PLACE
/ AND REMOVE BY CONVENTIONAL
METHODS

SMF NORTH

TO BE DEMOUSH IN PLACE
AND REMOVE BY CONVENTIONAL
METHCDS

SMFGSDUUTH o

SMF MID

Figure E-5. SMF Isometric View
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Table E-1.  Approximate Monolith Weights

Pick Estimated Weight (Ton)
SMF South Cell Roof South (15) 475
SMF South Cell Roof North (16) 320
SMF South Cell South (17) 400
SMF South Cell MID (18) 310
SMF South Cell North (19) 550

E.5.3 Radiochemical Engineering Complex Monoliths
1. Install the monolith removal transport equipment for the REC cells.

2. Vertical micro-piles and casings around the REC cells could be removed at this point if
the monolith contractor scope has been modified and equipment identified /designed as a
viable option for removal of these items. Note that significant radiological controls
during this evolution and environmental controls after removal (to prevent water
intrusion) would be required.

3. The monolith contractor is to place grout / CDF and then wire saw structures as needed
for individual monolith separation per the REC cell monolith removal approved design.

a. REC A-Cell to the bottom of floor slab. For weight purposes, A-Cell could be cut
and removed in horizontal sections. No debris located in the cell shall be cut.

b. REC B-Cell is the largest monolith to be removed. For weight purposes, B-Cell
could be cut and removed in horizontal sections. The final horizontal section of
B-Cell to be removed will include the Airlock Pipe Trench. A top surface at
approximately 8 fbg will be left (or as deep as possible from a radiation protection
perspective). Immediately after removal of the last B-Cell monolith, placement of
clean fill on the top of the remaining structure is expected to be required to lower
dose rates in the area.

1. B-Cell consists of reinforced concrete with 1.5 in.-thick rebar for
reinforcement. The cell floor is 10 fbg. However, some portion of this
below-grade cell will remain. The exact level of the lowest below-grade
horizontal cut will be defined at a later date, based on calculated radiation
dose rates. B-Cell has a nominal external footprint of 33 ft by 30 ft and
has an internal area of 22 ft by 25 ft. The internal ceiling is 20 ft 6 in. in
height. The concrete ceiling covering B-Cell is approximately 5 ft thick
making the top of B-Cell at 25 ft 6 in. above grade. The cell has a
continuous 1/8-in. stainless-steel liner that covers the floor and extends up
the walls to approximately 9 feet.

c. The internal ceiling of C-Cell is 12 ft high. C-and D-Cells are separated by 2 ft of
concrete. The D-Cell ceiling is 16 ft high (33 ft above grade). The concrete
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ceiling covering D-Cell is approximately 3 ft thick making the top of C/D Cells at
36 ft above grade.

1.

ii.

A possible method for removal is to remove C- and D-Cells in slabs. Both
cells have a nominal external floor area of 21 ft by 32 feet. C-Cell has an
internal floor area of 12 ft by 19 ft 4 in. lined with 1/8-in. stainless-steel
that extends up the walls and covers the ceiling. D-Cell has an internal
floor area of 13 ft by 21 ft lined with 1/8-in. stainless-steel which is
welded to mild steel, lining the walls to the ceiling.

REC C- and D-Cells are located above the C-Cell duct space (crawl
space). Ductwork from each cell and Airlock of the REC passes through
the C-Cell duct space into the A-Frame filters from the West.

d. A-Frame Filters

1.

Ductwork from the HLV comes from the East and the REC cells from the
West into the A-Frame Filters. The A-Frame Filter area has an internal
floor area of 31 ft 8 in. by 8 ft 4 inches. The Floor level is 10 ftbg and is
believed to be made of concrete that ranges from 6 in. to 1 ft thick. Cover
slabs over the A-Frame Filters are 1 ft thick, with the top level at an
elevation of 0 ft 0 in. The interior space of the A-Frame will have been
filled to the ceiling with grout.

e. The LLV will be removed.

1.

The LLV is covered by concrete 2 ft thick and will include the cover
blocks, which make up about 40 percent of the vault ceiling. The walls
are approximately 1 ft 3 in. thick and contain highly contaminated and
clean pipes ranging from 1-in. to 3-in. in diameter. The LLV tanks and
vault will have been filled with grout.

f. The HLV will be removed.

1.

The HLV is covered by concrete 6 ft thick and will include the cover
blocks, which make up about 40 percent of the vault ceiling. The walls
are approximately 1 ft 6 in. thick and contain highly contaminated and
clean pipes ranging from 1-in. to 3-in. in diameter. The HLV tanks and
vault will have been filled with grout.

g. Demobilize the monolith contractor, remove all lift and transport equipment.
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Figure E-6. Isometric View of A, B, C, D Cells - HLV & LLV not shown for clarity
purposes

Table E-2.  Estimated REC and Remaining Monolith Weights

Typical Monolith Sections Estimated Weight (Ton)
D-Cell (4) 830
C-Cell (5) 625

A-Cell Top (6) 730
A-Cell Bottom (7) 540
B-Cell Top (8) 840
B-Cell Mid (9) 820
B-Cell Bottom (10) TBD
A-Frame (11) 340
HLV 900

LLV 810

E-20




CPCC-01119,Rev.2

E.6 300-296 Waste Site Soil Remediation Preparations

Figure E-7 illustrates with blue lines the portions of the REC foundation walls that could remain
and could be demolished at this point. The decisions to perform further demolition prior to full
remediation of the 300-296 Waste Site is critically dependent on “as found” soil contamination
conditions in the area. It is anticipated that after characterization sampling or surveying during
demolition and/or monolith removal, additional information will be available to determine if
open-air demolition in this area is advisable prior to the mobilization and remediation of the
300-296 Waste Site.

Other work involved with demolition completion / soil remediation preparations includes:

1. Install or repair water shedding control measures on the exposed CDF on top of B-Cell
and soil areas around the north, west, and south sides of the remaining B-Cell walls.

2. Areas that may require demolition for access or regulatory needs include:

a. REC Airlock floor, crawl space, ductwork, and walls as shown in Figures E-1 and
E-7, including the possible full removal of the Wet Basin.

b. Any remaining structures in the SMF area, including the grade and basement floor
slab, within the area shown in Figure E-2.

c. Any remaining structures, including the basement floor slab and foundations,
within the area shown in Figure E-3.

3. Backfill or excavate, as needed, to establish the soil grade and elevation as specified for
the 300-296 Waste Site remediation design starting conditions.

4. Install, adjust, or repair water shedding control measures on soils around all sides of
REC cells.
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Figure E-7. Demolition Completion Scope

E.6.1 Closeout

The actions up to this point will establish the initial conditions for 300-296 Waste Site
remediation and the high hazard work of the waste site remediation may begin. The scope of this

remediation effort is outside the scope of this document.

E.7 Project Closeout

CERCLA and DOE Capitol Project closeout requirements are well defined and will need to be
completed for the 324 Building and the 300-296 Waste Site. In addition, development of
technical project reports and papers to document the entire deactivation and demolition process

should be considered for this unique project.
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Appendix F

Reserved
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