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A checklist is provided in the first section of this dangerous waste permit application indicatir the
location of the required information as stated in Ecology’s checklist, referenced by the checklist
identifiers. This cross-referencing allows for ease of review in instances where the chapters are not
organized in the same manner as the guidance. As standard practice for Hanford Facility dangerous waste

permit applications, several chapters are provided as standalone documents in the appendices. Supporting
information is provided in the supplements to this application.
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Chemical Abstract Service

consumable change-out box

central control room
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constituents of concern

constituent of potential concern

container storage area

crystalline silicotitanate

cold vapor atomic absorption

central waste complex

central waste storage

decision error feasibility trials

decontamination factors

deoxyribonucleic acid

US Department of Energy

US Department of Energy, Office of River Protection
U I _artment of E1 7, Rich 1d Operations Offt
Washington State Department of Health

data quality objective

data quality objective/decision error feasibility trials (software)
destruction and removal efficiency

distributed control system

dry standard cubic meter

design safety feature

double-shell tank

dangerous waste management

Dangerous Waste Permit Application

Dangerous Waste Training Program

Environmental Criteria and Assessment Office (EPA)
Washington State Department of Ecology

duration of exposure

estimated detection limit

exposure frequency

extremely hazardous waste

US Environmental Protection Agency

Emergency Planning and Community Right-to-Know Act
Environmental Performance Demonstration Project
emergency power system

estimated quantitation limits

ecological risk assessment

emergency response organization

environmental safety and health

electrostatic precipitator

evolutionarily significant units

effluent treatment facility

Fitzner-Eberhardt Arid Lands Ecology Reserve

final risk assessment

gas chromatography

graphite furnace atomic absorption

gas transfer arc welding
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This dangerous waste permit application relies on the definitions of terms as contained in Appendix 2B of
the Hanford Facility Dangerous Waste Permit Application, General Information Portion
(DOE-RL 1998), except as supplemented or amended below.

close, closure

constituent (of waste)

contractor

DOE

DOE-RL

double-shell tank (DST)

DOE-ORP

feed, LAW

feed, HLW

The deactivation, stabilization, and surveillance of dangerous waste
management units at a treatment, storage, and/or disposal facility that
has discontinued operation in accordance with a Resource
Conservation and Recovery Act of 1976 (RCRA) closure plan
approved by the Washington State Department of Ecology (Ecology).
The closure plan will co1 * 'n the applicable elements required w  r
Washington Administrative Control (WAC) 173-303-610.

A chemical constituent of the waste which defines its character.
Constituents vary in form, such as solids and liquids, and in chen al
composition, such as sodium, nitrate, technetium, cesium, and
strontium.

The private company selected to contract with the U.S. Department of
Energy (DOE) for construction and operation of the technologies ad
facilities necessary to receive and process tank waste, and to deliver
waste products to DOE for storage or disposal.

U.S. Department of Energy, Headquarters, Washington, D.C. Owns
the land the Hanford Site occupies.

U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

A reinforced concrete underground vessel with two inner steel liners
that provide containment and backup containment of liquid waste. The
annulus between the liners is instrumented to permit detection of leaks
from the inner liner. There are 28 DSTs at the Hanford Site.

U.S. Department of Energy, Office of River Protection, Richland,
Washington. BNFL Inc. has the RPP-WTP Contract with DOE-ORP.

A highly radioactive mixed waste stream from the DST system =t
tank farm containing a low percentage by weight of solids, and
exhibiting a lower level of activity than the HLW feed. It is generally
the supernatant portion of the tank waste.

A highly radioactive mixed waste stream from the DST system unit
tank farm containing a high percentage by weight of solids.
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Hanford Site

immobilization

incidental waste

pretreatment

supernate, supernatant

Tri-Party Agreement
(TPA)

vitrification

waste, immobilized
high-level THLW)
waste, immobilized
low-activity (ILAW)

waste,

low-activity (LAW)
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A 570 square mile reservation owned by the Federal Government and
located in southeast Washington State. Established in 1943 as part of
the Manhattan Project, the chief mission of the Hanford Site was to
produce plutonium for use in nuclear weapons for national defense.
The Hanford Site has had nine production reactors and four chemical
separation plants. The current mission at the Hanford Site is
environmental cleanup, including the development of cleanup rele d
technologies.

The act or process of reducing the mobility of waste constituents, to
limit their potential for long-term transport in the biosphere and:
subsequent exposure to humans, animals, and plants. Vitrification is
an example of an immobilization process.

Radioactive waste generated inc’* ~ 'y t¢ 7 3 production or
separation of special nuclear material. Operationally, this is the waste
resulting from the removal of all radionuclides that can be separated,
reasonably and economically, from the wastes generated by the
production or separation of special nuclear material. Immobilized
low-activity waste (ILAW) is considered incidental waste.

A chemical or physical treatment process, or series of processes, used
to prepare waste for immobilization.

The liquid layer that is above the solids in waste storage tanks; i.e.,
drainable liquid, minus drainable interstitial liquid. Supernatant
volume is usually determined by subtracting the solids level
measurement from the liquid level measurement. In some cases, s
supernatant volume includes the volumes of any floating solid cr s,
because their volumes cannot be measured.

The Hanford Federal Facility Agreement and Consent Order (kr vn
as the Tri-Party Agreement) (Ecology et al. 1989), initially signed in
1989 and subsequently amended by the Washington State Depar ent
of Ecology, U.S. Environmental Protection Agency, and U.S.
Department of E: gy, Richland Operations Office. The TPA, which
1s legally enforceable, defines the responsibilities, management,
regulatory focus, and schedule for compliance with the Resource
Conservation and Recovery Act (RCRA), Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA),
and the State of Washington Hazardous Waste Management Act
(HWMA) at the Hanford Site.

A method of immobilizing radioactive waste. The process involves
melting waste and glass forming chemicals in a joule-heated ves
and then pouring the melt into a storage canister before solidification.

High-level waste feed that has had its constituents stabilized by an
immobilization process such as vitrification.

Low-activity waste feed that has had its constituents stabilized by an
immobilization process such as vitrification.

Low-activity waste is mixed waste that, when sufficiently pretreated
and processed, can be described as incidental waste.
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High-level waste is defined by the US Nuclear Regulatory
Commission (NRC) in the Code of Federal Regulations, 10 CFR 72.3,
as: “(1) the highly radioactive material resulting from the reprocessing
of spent nuclear fuel, including liquid waste produced directly in
reprocessing and any solid material derived from such liquid waste that
contains fission products in sufficient concentrations; and (2) other
highly radioactive material that the Commission, consistent with
existing law, determines by rule requires permanent isolation.”
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1. Introduction

Part A

The Part A, Dangerous Waste Permit Application (DWPA) Form 1, for the River Protection Project —
Waste Treatment Plant (RPP-WTP) is included in the following pages. Figure 1-1 shows the cation of
the RPP-WTP on the Hanford Site.

...e Part A, DWPA Form 3, for the __ _ WTP is included «diatelyal  Figu 1-1.

Page 1-1
28 April 2000










BNFL-5193-RCRA-01, Rev. 2
RPP-WTP Dangerous Waste Permil )plication

XI. OPERATOR C=PTIFICATION

I certify, under penalty of law, that this document and all attachments were prepared under my direction or
supervision, in accordance with a system designed to assure that qualified personnel properly gather and evaluate
the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submutted is, to the best of my knowledge and
belief, true, accurate and complete. Iam aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

B SN
\ \
R or

Maurice J. Bullock
Vice President, BNFL Inc.

I certify on behalf of the Department of Energy, under penalty of law, that the Department of Ene  owns the real
property described herein, and I am aware of the contents of this permit application, and that I have received a copy
of this application. As Manager, Richland, Operations Office, US Department of Energy, I understand that I am
responsible for complying with any requirements of Chapter 173-303 WAC with which only ITam )le to comply,
and that there are significaAf penalties for failure to comply with such requirements.

// /st
Lan#l @v‘{/n{ ‘ Baé -
Keith A. Klein, Manager

US Department of Energy, Richland Operations Office

I certify on behalf of the Department of Energy, under penalty of law, that I am the Manager of the Office of River
Protection, am aware of the contents of this permit application, and that I have received a copy of this application.
As Manager, Office of River Protection, US Departm  of Energy, I understand that I am responsible for
complying with any requirements of Chapter 173-303 WAC which only I am able to comply, and that there are
significant penalties for failure to comply with such requirements.

_@Au/ 74‘W /7//21//00

Richard 1. french, Manager Date '
US Department of Energy, Office of River Protection
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Rev. 1, Page 50f 5

VHIL FACILI v LEGAL OWNER

Land Owner: US Department of Energy
Richland Operations Office
P. 0. Box 550

Richland, WA 989352
(509) 372-7395

RPP-WTP BNFL inc.

Owner/Operator: 3000 George Washington Way
Richland, WA 99352
(509) 371-3100

X and X. OWNE® ~wn OPERATOR CERTIFICATION

I certify, under penalty of law, that this document and all attachments were prepared under my direct
supervision, in accordance with ¢ _ stem designed to assure that qualified personnel properly gather -aluate
tl ation submitted. ¢ | my inquiry of the person or persons who manage the system, o

persons directly responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate and complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment for knowing violations.

/5!/ z g/m

RPP-WTP Owner/Uperator Date
Maurice J. Bullock
Vice President, BNFL Inc.

I certify on behalf of the Department of Erergy, under penalty of law, that the Department of Energy owns the
real property described herein, and I am aware of the contents of this permit application, and that I have received
a copy of this application. As Manager, Richland Operations Office, US Department of Energy, I understand

ng with any requirements of Chapter 173-303 WAC with which only I am able
ificant penalties for failure to comply with such requirements.

that I am responsible for co i

to comply, apd that there

// v g y é f/dd
Land Owner Date

Keith A. Klein, Manager
US Department of Energy, Richland Operations Office

I certify on behalf of the Department of Energy, under penalty of law, that I am the Manager of the Office of
River Protection, am aware of the contents of this permit application, and that I have received a copy of this
application. As Manager, Office of River Protection, US Department of Energy, I understand that I am
responsible for complying with any requirements of Chapter 173-303 WAC which only I am able to comply, and
that there are significant penalties for failure to comply with such requirements.

%/W/ 7 Prere i _%z///ao

7

Richara T. French, Manager Date

US Department of Energy, Office of River Protection
ECL30 - 271 ECY 030-31 Form 3 Page 5 of
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2. Facility Description and General Provisic s

This chapter provides an overview of the River Protection Project-Waste Treatment Plant (RPP-WTP)
facility and its operations. The RPP-WTP dangerous waste permit application is being prepared as a
chapter to the dangerous waste portion of the Resource Conservation and Recovery Act Permit for the
Treatment, Storage, and Disposal of Dangerous Waste Permit Number WA7890008967.

2.1. General Description [B-1]

The RPP-WTP is a new treatment and storage facility being designed by a team of private companies d
by VFL Inc. The RPP-WTP will be constructed, permitted, and operated to store and treat radioactively
contaminated dangeror w 2,cal |- ' ed waste, stored at the US Department of Energy, Richland
Operations Office (DOE-RL) Hanford Site. The waste to be treated in the RPP-WTP is consistent with the
definition of “radioactive high-level waste” (10 CFR 72.3) and dangerous waste per Washingtc State
regulation (WAC 173-303).

The RPP-WTP will receive waste from the double-shell tank (DST) system unit in batches that e
composed of either low-activity waste (LAW) feed or high-level waste (HLW) feed. The LAW and HLW
feed will be transferred by pipeline to the RPP-WTP for pretreatment and immobilization by vitrification.
The vitrification process will combine the pretreated tank waste with glass-forming materialsa me¢ the
mixture into a liquid that is poured into stainless steel containers. After the hot glass cools and hardens,
each container is closed in preparation for storage and permanent disposal. The dangerous waste and
radioactive constituents will be destroyed, removed, or immobilized in this durable glass matrix through
the vitrification process.

2.1.1.  Facility Description [B-1a(1) and (2)]

The RPP-WTP will be a newly constructed facility on Hanford Site property owned by the U.S.
Department of Energy. DOE-RL is leasing 48 hectares (120 acres) to BNFL Inc. for construction and
operation of the RPP-WTP. The leased land lies at the eastern end of the 200 East Area of the an d
Site. Figure 2-1 shows the RPP-WTP site plot plan relative to the Hanford 200 East Tank Farms.

" The owner of the land, and the owner and operator of the RPP-WTP, are as follows:

Land Owner: US Department of Energy
Address: US Department of Energy, Richland Operations Office
Post Office Box 550

Richland, WA 99352

| Telephone: (509) 372-7395

Manager, DOE Richland Operations Office: Mr. Keith A. Klein

Page 2-1
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Three types of waste management units in the pretreatment plant and LAW pretreatment plant w1 be
follows:

e Container storage areas
o Storage and treatment tanks
o Containment building units (for LAW pretreatment plant only)

The structures of the pretreatment and LAW pretreatment plants will be supported by a reinforce concrete
foundation. The superstructure will be made of structural steelwork with a metal roof. Typically, the
process cells within the pretreatment and LAW pretreatment plants will be constructed of reinforced
concrete to protect facility operators from radiation. The cell floors and a portion of the cell walls wil =
lined with stainless steel to provide secondary containment for the process tanks.

LAW Vitrification

1e LAW vitrification plant will house the vitrification systems for production of the ILAW. Fi -ty  of
waste management units will be located in the LAW vitrification plant, as follows:

o Container storage areas

e Storage and treatment tanks

e Miscellaneous treatment units (the LAW melters)
e Containment building units

The LAW vitrification plant 1ilding will be constructed of reinforced concrete and structural s :lwork.
The below grade portion of the building structure will be made of reinforced concrete construction, and the
superstructure will be made of reinforced concrete and structural steelwork with a metal roof. ~ e plant
structure will be supported by a reinforced concrete mat foundation. A protective coating will be applied
to the concrete floor and walls of the LAW melter gallery. The process rooms, which house mixed waste
tanks, and the melter pour cave will be lined (at least partially) with stainless steel.

HLW Vitrification

The HLW vitrification plant will house the vitrification systems for producing IHLW. Four types of waste
management units will be located in the HLW vitrification plant, as follows:

o Container storage areas

e Treatment tanks

e Miscellaneous treatment unit (the HLW melter)
e Containment building units

The HLW vitrification plant will be constructed of reinforced concrete and structural steelwork. The
below grade portion of the building structure will be of reinforced concrete construction, and the
superstructure will be made of structural steelwork with a metal roof. The plant structure will be supported
by a reinforced concrete mat foundation. The cell and cave floors and a portion of the cell and cave walls
will be lined with stainless steel to provide secondary containment for the process tanks.
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Balance of Facility

The BOF will include support systems and utilities required for the waste treatment processes within the
four main process areas (pretreatment, LAW pretreatment, LAW vitrification, and HLW vitrifica 1). The
BOF support systems and utilities will include, but not be limited to, heating and cooling, process stea
process water, chilled water, and compressed air.

2.1.3.  Other Processes Regulated Under the Dangerous Waste Regulations [B-1a(3)]
The RPP-WTP will not perform organic solvent recycling activities.

\PP-WTP laboratory may perform treatment-by-generator and permit-by-rule activities, such as
ntary neu  ization and solidification of secondary waste.

2.1.4. Other Environmental Permits [B-1a(4)]

Hanford Site TSD units are required to comply with applicable environmental laws and regulations, in
addition to the Federal Resource Conservation and Recovery Act of 1976 (RCRA 1976) and Washington’s
Hazardous Waste Management Act (Ecology 1985). The RPP-WTP will require approvals or permits
related to radioactive air emissions (both state and federal), toxic air emissions, and wastewater « charges.
The RPP-WTP implements the preferred alternative from the Tank Waste Remediation System, Hanford
Site, Richland, Washington, Final Environmental Impact Statement (DOE/EIS-0189) (DOE 1996). !/
updated State Environmental Policy Act (SEPA) (BNFL 2000a) checklist is provided as Supplement 12 of
this application. A Notice of Intent (NOI) (BNFL-TWP-SER-001) (BNFL 998a) has been completed.
Please see Chapter 13 of this permit application for details on other environmental permits.

2.1.5. Construction Schedule [B-1b]

The construction schedule information is found in Supplement §.
2.2. Topographic Map [B-2]

Appendix 2A contains the RPP-WTP topographic map. A topographic map for the entire Hanford Site is
provided in the Hanford Facility Dangerous Waste Permit Application, General Information Portion
(DOE-RL 1998).

2.2.1. General Requirements [B-2a]

There are no intermediate streams on or in the immediate vicinity of the RPP-WTP Site. There will be
culverts under roads and ditches to allow for drainage, and to control run-off.

Waste management operations, buildings, and structures are described in detail in Chapter 4. Gener
information requirements for the Hanford Site are provided in the Hanford Facility Dangerous Waste
Permit Application, General Information Portion and include indication of the 100-year flood 1ain =a,
surrounding land uses, and prevailing winds. The RPP-WTP is not located in the 100-year flo  plain, and
there are no surface waters in the immediate vicinity. Waste management units will be located withi
enclosed structures to prevent the possibility of storm water contacting dangerous waste with the exception
of three process condensate tanks that are located outside, adjacent to the LAW pretreatment plant. These

P. 22-5
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Adequacy of access and on-site roads, including road surfacing and load bearing capacity
Load bearing capacity of load/unload areas
Designate which areas on-site are asphalt and which are concrete
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Figure 2-1. Site Layout Plan for the RPP-WTP
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Figure 2-2. RPP-WTP - Simplified Process Flow Diagr
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Figure 2-3. Site Layout Showing Stand-Alone Waste Management Units
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F 1re2-4. Pretreatment Plant (Elevation -50°)
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\ Figure 2-5. Pretreatment Plant (Elevation 0°)
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Figure 2-8. LAW Pretreatment Plant (Elevation -30°)
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Figure 2-9. LAW Pretreatment Plant (Elevation 0°)
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Figure 2-10. LAW Pretreatment Plant (Elevation 25°)
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Figure 2-11, LAW Pretreatment Plant (Elevation 55°)
> R
ERRRRKS X 0"::::::::”’0‘
> oSS oSt FRSSEE
9. 90.9.0.9.9:0. & 9:9.9.0:0.9.0.4
9.0‘0.0.0.0.0’0.0 ‘00
20,909,009,
: Y
¢ X558
Tank System Waste
Management Areas
% CONDENSATE COLLECTION AREA
— r 4
PROCESS BULGE
C—a @?“i?%
I I [————-I—— o T
| XX XK KX KKK KK X X KD
et ateterteteseed
2098569 9.0.0.9.9.9.9.9.9,
— e ExIRACT VXXX X X X X X X X KX
Sept S0 9.9, 929.4
o RIS
. . 190%76%6% %% % %% % %! .
Q}%f;}f%& ' PROCESS BULGE
OPERATION CORRIDOR
LAW PRETREATMENT - PLAM AT 55 - 0O
0003t6-BDF ~14- V002
Page 2-18

28 April 2000









Figure 2-14.

PP-W Dan

LAW Vitrification Plant (Elevation 19°-3”)

E ‘L-5193-RCRA-( !
rous Waste Permit Applicati...

Tank System Waste
| nagement Areas

]
A
-
e el | <
|/
* gy g -_— -— N 1 "
» P4 1
1 -t Y 0
. i \\\ ~
£ £ g "
= — - s : x o
SN - S
BN E . SN N : , o . .
000315-BDF-26-V002 PARTIAL PLAI "7 7 19" -3"

I je2-21
28 April 2000



LAW Vitrification Plant
Workshop Containment
Building

T o

g

7

2.

=g

55

==k

&

EEEEEEEEE

RPP-WTP Da

Figure 2-15. LAW Vitrification Plant (Elevation 28°)

\
o)

N

s e = I

s===)
=

I

0

[ == 1

Tank System Waste /

Management Area

000323-BDF -03-V002

PLAN AT EL 28" -0°

BNFL-5193-RCRA-01, Rev

erous Waste Permit Applicatic..

LLAW Vitrification Plant
C2 Workshop Containment
Building

ILAW Container
Fixative Containment
Building

Page 2-22
28 April 2000



















BNFL-5193-R A-01, Rev. 2
RPP-WTP Dangerous Waste Permit Applical 1

CONTENTS
3. Waste Analysis Plan [C] .... . .3-1
Appendix 3A River Protection Project — Waste Treatment Plant Waste Analysis Pl: ...3A-i
Appendix 3B Quality Assurance Project Plan for the Waste Analysis Plan...................... 3B-i

ige 3-i
3A; 12000




00 ~J O\ W WK

BNFL-5193-RCRA-01, Rev. 2
RPP-WTP Dangerous Waste Permit Application

3. Waste Analysis Plan [C]

The River Protection Project - Waste Treatment Plant (RPP-WTP) Waste Analysis Plan addresses
sampling and analysis activities necessary for compliance with the Washington State Dangerous Waste
Regulations contained in Chapter 173-303 of the Washington Administrative Code (WAC).

The River Protection Project — Waste Treatment Plant Waste Analysis Plan is provided in Appendix 3A.
The Quality Assurance Project Plan for the Waste Analysis Plan is provided in Appendix 3B.
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4. Process Information [D]

4,1. Introduction

This chapter and its appendices present information about the treatment processes and waste manage 2nt

units to be permitted in the River Protection Project - Waste Treatment Plant (RPP-WTP).

4.1.1. Process System Descriptions

Section 4.2 lists and summarizes the functions of all major engineering processes of the RPP-WTP,
organized by process plant and system.

4.1.2. Regulated Waste Manag® nt " i

Section 4.3 presents design parameters associated with RPP-WTP waste management units. The
RPP-WTP waste management units are as follows:

Container storage areas
Tank systems
Miscellaneous units
Containment buildings

All of the units, except one container storage area, will be used to manage mixed waste. There will =
one dangerous waste container storage area.

4.1.3. Other Waste Management Units and Control Strategies

Section 4.4 discusses the use and applicability of other types of déngerous waste management and contr:
strategies, including the following:

Waste piles

Surface impoundments
Incinerators

Landfills

Land treatment

Air emission controls

Waste minimization
Groundwater monitoring
Functional design requirements

4.1.4. Engineering Support Documents

Appendix 4A will include pointers to supplements related to RPP-WTP process information such . the
Seismic Analysis and Design Approach Report (SADAR), Worked Example for Vessel V130244, 1ss
balance, Waste Compatibility and Structural Integrity of System Vessel and Piping, completion schedule,
and engineering description documents (EDDs).
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4.1.5. Engineering Support Drawings

Appendix 4A also provides an index of engineering drawings for each system:

Process flow diagrams (PFDs)
General arrangement drawings
Mechanical handling diagrams
Ventilation flow diagrams (VFDs)

4.2. Process Description
2.1. Process Overview

The F ’-\...2 wil e dtreatl” - 2l waste (HLW) feed and low-activity waste ™ AW) feed from
the Hanford Site double-shell tank (UST) system unit. The term LAW feed generally refers to the
supernatant portion of the DST system umt waste. LAW feed is comprised of three waste feed envelopes,
which are described as follows:

e Envelope A. This LAW feed envelope will contain cesium and technetium at concentrations high
enough to warrant removal of these radionuclides during pretreatment, to ensure that the immobilized
low-activity waste (ILAW) glass waste meets applicable requirements.

o Envelope B. This LAW feed envelope will contain higher concentrations of cesium than envelope A.
Both cesium and technetium must be removed to comply with the ILAW specifications. 1is
envelope will also contain concentrations of chlorine, chromium, fluorine, phosphates, and sulfates
that are higher than those found in envelope A, which may limit the waste incorporation rate into the
glass.

e Envelope C. This LAW feed envelope will contain organic compounds complexed with strontium
and transuranics (TRU) that will require removal in a processing step unique to this waste envelope.
As with envelopes A and B, cesium and technetium will also require removal in the pretreatment
process to ensure that ILAW glass waste meets applicable requirements.

The HLW feed will be in the form of a slurry containing approximately 10 to 200 grams of unwashed
solids per liter. The liquid fraction of the slurry will be comprised of envelope A, B, or C waste and the
solid fraction will be envelope D waste.

The RPP-WTP treatment processes are designed to immobilize the waste constituents in a glass matrix by
vitrification and to treat the offgas from the processes to a level that protects human health and the
environment.

Two similarly-designed vitrification systems will be used in the RPP-WTP. One system will imn Hilize
the pretreated LAW feed, and the second will immobilize the pretreated HLW feed. The dangerous waste
constituents in the melter fee  will be destroyed, removed, or immobilized in a glass matrix throu_ the
vitrification process. The ILAW and immobilized high level waste ((HLW) produced by the RPP-WTP
will be in the form of glass sealed in steel containers and placed in permitted treatment, storage, or
disposal (TSD) facilities.

Secondary waste streams (e.g., radioactive and dangerous solid waste, nonradioactive and nondangerous
liquid effluents, and radioactive and dangerous liquid effluents) will be characterized and recycled into
the treatment process, transported to permitted TSD facilities located on the Hanford Site, or transported

Page 2
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offsite as appropriate. Nonradioactive dangerous waste may also be generated by léboratory and
maintenance activities. This waste will be managed at the RPP-WTP until it can be transferred to an
off-site permitted TSD facility.

There are four primary components of the process at the RPP-WTP: pretreatment, LAW pretreatment,
LAW vitrification, and HLW vitrification. In addition, each of these waste treatment processes is
supported by systems and utilities known as the balance of facility (BOF). The following discussion
presents an overview of these waste treatment processes and BOF systems at the RPP-WTP. Figure 4
presents a simplified PFD of the RPP-WTP treatment processes.

T-atreatmen* ~—~d LAW Pret-~n~+=—n=*

The LAW feeds will be stored and subsequently treated in the pretreatment and LAW pretreatment pl s
priortov  ication. Pretreatment of the LAW feed will occur in the pretreatment and the LAW
pretreatment plants. The processes in these two plants will condition LAW feed and remove cesium,
technetium, strontium, TRU compounds, and entrained solids. Pretreatment of the HLW will occur in the
pretreatment plant. The HLW feed will be processed through ultrafiltration to separate the solids. The
permeate (liquid portion) from the ultrafiltration unit will be treated as LAW feed.

There will be three types of waste management units in the pretreatment plant and LAW pretreatment
plant, as follows:

e Container storage areas
e Storage and treatment tanks
e Containment buildings (for the pretreatment plant only)

The structure of the pretreatment and LAW pretreatment plants will be supported by a reinforced concrete
foundation. The superstructure will be made of structural steelwork with a metal roof. Typically, the
process cells within the pretreatment and LAW pretreatment plants will be constructed of reinforced
concrete to protect plant operators from radiation. The cell floors and a portion of the cell walls will be
lined with stainless steel to provide secondary containment for the process tanks.

LAW Vitrification

The LAW vitrification plant will house the vitrification systems for production of the ILAW. Four types
of waste management units will be located in the LAW vitrification plant, as follows:

Container storage areas

Storage and treatment tanks
Miscellaneous units (the LAW melters)
Containment buildings

The LAW vitrification plant building will be constructed of reinforced concrete and structural steelwork.
The below-grade portion of the building structure will be made of reinforced concrete, and the
superstructure will be made of reinforced concrete and structural steelwork with a metal roof. The] int
structure will be supported by a reinforced concrete mat foundation. A protective coating will be applied
to the concrete floor and walls of the LAW melter gallery. The process rooms that house mixed waste
tanks and the melter pour cave will be lined with stainless steel.

P =4-3
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HLW Vitrification

The HLW vitrification plant will house the vitrification systems for producing IHLW. Four types of
waste management units will be located in the HLW vitrification plant, as follows:

container storage areas

treatment tanks

miscellaneous unit (HLW melter)
containment buildings

The HLW vitrification plant will be constructed of reinforced concrete and structural steelwork. The
below-grade portion of the building structure will be of reinforced concrete construction, and the
superstructure will be made of structural steelwork with a metal roof. The plant structure will be

1 ‘a ‘n edcor e mat foundation. The cell and cave floors and a portion of the cell and
cave walls will be lined with stainless steel to provide secondary containment for the process tanks.

Balance of Facility

The BOF will include, by definition, support systems and utilities required for the waste treatment
processes within the four main process areas (pretreatment, LAW pretreatment, LAW vitrification and
HLW vitrification). However, the BOF is not regulated under WAC 173-303. The BOF support systems
and utilities will include, but not be limited to, heating and cooling, process steam, process water, chilled
water, and compressed air.

4.2.2. Pretreatment Plant

The pretreatment plant is designed to prepare the LAW and HLW feeds for vitrification. The main
functions performed at the pretreatment plant will be as follows:

Receive and store HLW and LAW feeds from the Hanford Site DST system unit
Separate cesium, strontium and TRU radionuclides from the waste feeds
Separate solids from the waste feeds

Remove entrained solids from the waste feeds

Concentrate the separated radionuclides

Adjust the concentration of the waste

Collect and monitor liquid effluents

Blend waste fractions

Figure 4-2 presents the simplified PFD for the pretreatment plant.

The purpose of this section is to describe the major systems associated with the pretreatment lant.
Table 4-1 lists the pretreatment system numbers and the corresponding engineering drawings.
Descriptions of process systems associated with the pretreatment plant are provided in sections 4.2.2.1
through 4.2.2.10. Descriptions of the pretreatment plant mechanical support and miscellaneous waste
handling systems are in section 4.2.2.11. Descriptions of the pretreatment plant ventilation systems are
provided in section 4.2.2.12. Completion schedule information is presented in section 4.2.2.13.
Engineering drawings and documents related to the pretreatment plant are also identified in Appendix 4

Page 4-4
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4.2.2.1. LAW Feed Receipt (PT System 110)

The LAW feed receipt system is shown in Figure 4-3. An EDD of the system is identified in
Appendix 4A. The feed will be transferred from the DST system unit via two redundant double-walled
underground pipelines. The system is a multiple-vessel system in which tanks are designed to perform
the following functions:

e Receive LAW feed from the DST system unit and from the HLW pretreatment system
(PT System 220)

e Store untreated and treated waste

e Transfer the waste

4 2. 7 AW Feed Evaporatic (PT System 120)

The AW feed evaporation system is shown in Figure 4-3. An EDD of the system is identified in
Appendix 4A. The system will have the following primary functions:

zceive LAW feed from PT System 110
Adjust the concentration of the LAW feed for subsequent processing
Transfer feed to the LAW ultrafiltration system (PT System 230)
Condense the generated vapor and vent non-condensable gases

The LAW feed evaporator will operate at sub-atmospheric pressure to lower the boiling point of the feed
to approximately 50 °C, to minimize corrosion. The vacuum will be provided by an ejector system on the
evaporator overheads.

PT System 120 will receive LAW feed from PT System 110, permeate from HLW ultrafiltration, and
recycled streams from the LAW pretreatment processes. Certain feeds will require concentration while
others may require dilution or no concentration adjustment. Feed requiring concentration will z2stc 1in
two receipt tanks before being transferred to the LAW feed evaporator reboiler, where it will be heated in
the reboiler's heat exchanger tubes. Sufficient hydrostatic head will be maintained in the reboiler to
suppress the boiling point until the flow enters the separator, where flash evaporation will occur and the
vapor and liquid streams will be separated. The liquid stream will continue to circulate through the
reboiler and become more concentrated, while the vapor stream passes to a system of condensers. After
the recirculating LAW feed becomes sufficiently concentrated, it will be transferred PT System 230 for
further treatment.

The vapor stream will be condensed to a liquid in a three-stage system consisting of a primary cond er,
an intercondenser, and an aftercondenser. Condensate from this system will pass to a process conde  ite
pot, from which it will either be transferred to the process condensate collection system (LP System 510)
or recycled through PT System 120. Non-condensable gases will pass to the pretreatment plant vessel
vent system (PT System 540).

4.2.2.3. HLW Feed Receipt (PT System 210)

The HLW feed receipt system is shown in Figure 4-4. An EDD of the system is presented in
Appendix 4A. The system will have the following primary functions:

e Receive and store HLW feed from the DST system unit
e Store HLW solids from PT System 220
e Store HLW waste streams from LAW pretreatment systems
P 24-5
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This system will consist of six feed receipt and storage vessels and one HLW effluent collection vessel.
The feed receipt and storage vessels will receive batches of HLW envelope D slurries from the DST
system unit and store the pretreated solids from PT System 220. The system will also feed the HLW
vitrification systems via the HLW feed blending vessel in PT System 220, and will receive recycle
streams from HLW vitrification. Provision is also made to receive future waste streams not identifiec
envelope A, B, C, or D (i.e. feed from cesium and strontium capsule processing).

4.2.2.4. HLW Pretreatment (PT System 220)

The HLW pretreatment system is shown in Figure 4-5. An EDD of the system is identified in
Appendix 4A. The system will have the following primary functions:

Separate solids from liquids in HLW feed

Wash the separated solids as required

Blend HLW feed

Transfer blended feed to the HLW vitrification systems

This system will consist of two ultrafiltration trains, permeate collection vessels and a feed blending
vessel. HLW feed will be received from PT System 210 in one of two ultrafilter feed vessels. Feed will
be circulated through the feed vessels and ultrafilters, where permeate will be separated from
concentrated slurry. It will be possible to treat the separated solids further by washing and by the ad¢ ion
of reagents.

When sufficiently concentrated, the slurry will be transferred from the ultrafilter feed vessels and stored
in PT System 210. When ready for vitrification, the slurry will be transferred back into PT Systemn 220,
where it will be mixed in the HLW feed blending vessel with the following:

e (Concentrates from the cesium nitric acid recovery system (PT System 320) and technetium eluay
recovery system (LP System 340)

e Entrained solids from the LAW ultrafiltration system (PT System 230) stored in PT system 210
e Strontium/TRU precipitates from the HLW feed receipt system (PT System 230) stored in
PT System 210 :

The blended slurry will then be transferred from the HLW feed blending vessel to the HLW vitrification
plant.

The permeate will be routed to the permeate collection vessels and then passed to PT System 120, where

it will enter the LAW feed stream as envelope B feed. It will be possible to recycle permeate back to the
ultrafilter feed vessels for further processing if it does not meet the desired process criteria.

4.2.2.5. LAW Ultrafiltration (PT System 230)

The LAW ultrafiltration system is shown in Figure 4-6. An EDD of the system is identified in
Appendix 4A. The system will have the following functions:

e Remove entrained solids

e Precipitate and remove complexed strontium/TRU

P ed
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e Store and transfer entrained solids to the DST system unit, the HLW system, or the LAW
pretreatment plant

e Store complexed strontiumyTRU and transfer it to PT System 210

e Store system permeate and transfer it to cesium removal using ion exchange (PT System 310)

Feed will be transferred to the ultrafiltration feed vessels. Subsequent treatment within PT System 230
will depend on whether the feed is envelope A or C.

For envelope A feed, the entrained solids will be concentrated using ultrafiltration. The resulting slurry
will then be washed to reduce the sodium concentration to acceptable process levels. The washed
entrained solids will be transferred to the DST system unit, LAW vitrification, or HLW feed receipt.
Permeate from the initial concentrated slurry will be transferred to PT System 310. Each vessel will be
vented to Sys 540.

The envelope C feed will require removal of both entrained solids and strontium/TRU precipitation. The
strontium/TRU in envelope C will be precipitated using selected reagents. The precipitate will add solids
to any entrained solids that may already be present in envelope C. The resulting slurry will be washed
with condensate or process water to reduce the sodium concentration to acceptable levels, and then routed
along with the wash solution permeates to PT System 210. Permeate from the slurry will be collected and
routed to PT System 310.

Envelope B is the supernatant portion of HLW as received from the DST system unit. Envelope B has
already been filtered as HLW permeate. Under normal operation, envelope B waste will be routed first to
PT System 120 and then to PT System 310 without processing through PT System 230. However, if
additional solids removal is required, envelope B will be processed through PT System 230 in a manner
similar to envelope A.

4.2.2.6. Cesium Removal Using lon Exchange (PT System 310)

The cesium removal using ion exchange system is shown in Figure 4-7. An EDD of the system is
identified in Appendix 4A. Its primary functions will be to:

¢ Remove cesium from the LAW permeate received as envelope A, B, or C

e Prepare the retained cesium for subsequent concentration, storage and transfer to the HLW
vitrification process

The permeate from PT System 230 will be transferred to the LAW feed tank and pumped through the
cesium ion exchange columns. There will be four main and one final ion exchange columns. The fc
main columns will be  inged in two sets in parallel, each comprising two columns in series (one lead
and one lag). One set will operate in the loading (cesium removal) cycle while the other is being rinsed,
eluted, and regenerated. The final, or trailing, column will function as a third column in series for either
pair of main columns during loading.

The column effluent will be continuously monitored to determine breakthrough at two key locations:
between the lead and lag main columns, and after the lag column. Treated LAW will be collected and
evaluated daily in the treated LAW collection tank.

When the lead column experiences approximately 50 percent cesium breakthrough, the two main columns
will be taken off line and the resin in the two main columns will be regenerated. All loading operations

Pa :4-7
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through both sets of main ¢ imns will cease during regeneration of the trailing column, which will occur
rarely. Typically, resin regeneration will consist of these consecutive steps:

Displacement of residual feed with caustic solution
Rinsing with process demineralized water

Elution of cesium ions with nitric acid

Rinsing with demineralized water

Regeneration with caustic solution

R N O R S A

The nitric acid eluate will be collected and transferred to PT System 320. On an as-needed basis, spel
resin will be removed and managed by the spent resin collection and dewatering system (LP System 2 ));
and fresh resin will be added by the cesium fresh resin addition system (PT System 360). Resin may be

1 to the HLW o1 ™ * W melters for incorporation into glass. The resin might also be chemically

1 | and routec "am recycle stream in the process. Chemically treating the resin to recycle
cesium would involve digesting the resin.

The eluate from PT System 310 will be evaluated for adequate removal of cesium. If cesium
concentrations in the treated effluent are within target values, the effluent from PT system 310 will be
transferred to technetium removal system (LP System 330). If cesium concentrations in the effluent are
above target values it will be blended or recycled through the PT System 310. The stream exiting from an
ion exchange column is termed “eluate” and the stream feeding an ion exchange column for elution is
termed “eluant”.

4.2.2.7. Cesium Nitric Acid Recovery (PT System 320)

The cesium nitric acid recovery system is shown in Figure 4-8. An EDD of the system is identified in
Appendix 4A. Its primary functions will be to:

e Recover nitric acid from the PT System 310 eluate for reuse

e Concentrate and store eluted cesium for incorporation in the HLW melter feed handled by
PT System 220

Cesium eluate will be received in batches in receipt vessels, evaluated for concentrations of acid, salt, and
cesium, and then transferred to the evaporator kettle. There the eluate will be heated using a steam jacket
and the vapors will be allowed to pass through the sieve-tray rectifier column to improve the separation
between nitric acid and water. As needed, the evaporator kettle will be shut down and the concentrated
cesium eluate will be transferred to the cesium/technetium concentrate storage tank, which will then be
routed to PT System 220.

Underflow from the rectifier column, which comprises the recovered acid stream (eluant), will flow -
gravity feed to the recovered acid tank for reuse as eluant in the cesium ion exchange columns. The
acidic condensate will be transferred to the pretreatment plant wash and effluent collection system

(PT System 550), where it will be neutralized before being recycled to PT System 120. Vapors will travel
from the top of the rectifier column through two condensers. The residual vapors will be treated in

PT System 540.

Pz :4
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4.2.2.8. Cesium Fresh Resin Addition (PT System 360)

The cesium fresh resin addition system is shown in Figure 4-9. The system will have the following
primary functions:

¢ Chemically condition cesium resins
e Remove fines from resins prior to addition to the ion-exchange columns
¢ Transfer fresh resin to the ion exchange columns

In PT system 360, fresh cesium resin will be conditioned by hydraulically removing fines from the bulk
of the resin particles. The conditioned fresh resin will be then be added to the cesium ion exchange
columns (PT System 310) as a slurry. The resin will then be chemically conditioned by soaking the resin
in a dilute sodium h' ° »xide solution. This treatment will expand the resin, remove air trapped in its

i nal . 1. 77 7 resin at the optimum pH. The resin will then be water rinsed and further
conditioned by sequentially passing nitric acid, water, and caustic solution through it.

4.2.2.9. Pretreatment Plant Vessel Vent (PT System 540)

The pretreatment plant vesse! vent system will include high-efficiency mist eliminators (HEME:), a
volatile organic carbon (VOC) oxidizer unit, high-efficiency particulate air (HEPA) filters, and carb

bed adsorbers (See Figure 4-10). It includes a header for reverse-flow diverters (RFD) and pulse-jet
mixers (PJM) exhaust streams, and two headers for vessel vent offgas streams. An EDD of the system is
identified in Appendix 4A. Its primary functions will be to:

Collect offgas from pretreatment vessel vents

Remove particulates, liquid droplets and mists from vent system offgas

Prevent condensation in the ventilation system HEPA filters

Absorb soluble gases

Adsorb and oxidize organic gases

Collect exhaust streams from the pretreatment process system RFD and PJM exhaust streams

Vessel vent offgas streams will be collected into two separate major headers prior to treatment. Gases
containing VOCs collected in the VOC header from process vessels will be treated in an oxidation ' it,
where VOCs will be destroyed. In the other header, vent gases will be treated in a countercurrent, packed
bed caustic scrubber, which will collect particulates and absorb gases. Typically, scrubber water will be
recirculated, and excess scrubber water will be routed to PT System 550.

The two treated offgas streams will then be combined and passed through one of two parallel HEME
trains, which will remove particulates, liquid droplets and mist. The parallel configuration will allow for
daily water washing of the offline train without affecting ongoing operations.

. ..€ treated vent gases will then be combined with heated air from the PT C3 area ventilation system
(PT System 730). The hot air will lower the relative humidity of the combined air stream prior to 1
HEPA filters. This combined stream will pass through HEPA filters and then through one of two parall

~ carbon bed adsorbers for trace organic removal. While one adsorber is used for organic removal, it will

be possible to put the second unit through carbon regeneration or replacement or maintenance, without
affecting ongoing operations. The carbon will be regenerated using steam, as needed; and the
regeneration effluent will be routed back to the VOC oxidizer. The treated vessel vent gases will{ nbe
discharged through the pretreatment plant stack.

Page 4-9
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RFD and PJM exhaust streams will be combined and routed through four HEMEs. The HEMEs will be
arranged in series; while three of the units are in service, the fourth unit will be undergoing water
washing. A stream of heated air from a C3 area will then be combined with the treated RFD and PJM
exhaust streams. The purpose of the hot air injection will be to lower the relative humidity of the
combined air stream prior to the HEPA filters. These combined streams will be routed through HEPA
filters prior to atmospheric discharge through the pretreatment plant stack.

The system will use upstream and downstream systems to maintain a negative pressure in each process
vessel and contain air-borne radionuclides. Upstream, an air inlet system will regulate in-bleed rates to
the process vessels. Downstream, ventilation fans will pull air through the system.

The pretreatment plant vessel ventilation system will meet all applicable air regulations.
4.2.2.10. Pretreatment Plant Wash and fluent Coll ion (PT Syst-— 550)

The primary function of this system will be to receive, store, and transfer effluent. It will collect plant
wash and drains, and acidic and alkaline effluent from the pretreatment plant. A simplified flow diagram
of the system is presented in Figure 4-11. An EDD of the system is identified in Appendix 4A.

During normal operations, the IHLW container decontamination solution will be collected and mixed in
the plant wash vessel. The solution will be sampled to measure pH and any excess acidic effluent will be
neutralized. Effluents will be recycled to PT System 120. The plant wash vessel will vent to

PT System 540.

Acidic and alkaline effluents from the pretreatment plant will be received in either a primary or a
secondary acidic/alkaline effluent vessel, depending on the source. The primary acidic/alkaline efflu
vessel will receive wastes from the following sources:

LAW ultrafiltration cleaning solution
Cesium ion exchange column rinsing
Cesium eluate evaporator overheads condensate
Vessel vent mist elimination effluent

The secondary acidic/alkaline effluent vessel will receive wastes from these sources:

LAW ultrafiltration cleaning solution

Primary acidic/alkaline effluent vessel overflows
Vessel vent scrubbing solution

Equipment decontamination solution

In both vessels, the acidic and alkaline effluents will be mixed to neutralize the effluents. The mixture
will be sampled and neutralized, if necessary. When the effluent meets the predetermined pH value.
will be transferred to PT System 120 for recycling.

The system vessels are designed to withstand the anticipated heat of reaction generated by mixing the
effluents. Only low concentrations of acidic and caustic solutions will be mixed during normal
operations, keeping the temperature well within design limits. Higher concentrations of acidic and caustic
effluents may be mixed during non-routine operations, with a greater increase in heat generation. The
system will monitor temperature rise in the vessels and will automatically stop the effluent receipt when
the temperature reaches a predetermined set point well within design limits.

Pa; 310
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The plant wash vessel and the primary and secondary acidic/alkaline effluent vessels will vent to
PT System 540. ‘

4.2.2.11. Pretreatment Maintenance Facility (PT Systems 410, 420, 430, 440, 450)

The pretreatment plant will include a maintenance facility that will enable remote and hands-on
maintenance of wet process equipment, and will consist of the following systems.

PT System 410: in-cell handling

PT System 420: in-cell mechanical equipment

PT System 430: decontamination

PT System 440: out-cell handling

PT System 450: out-cell mechanical equipment and containment

The individual systems and their primary functions are described below:

In-Cell Handling (PT System 410)

The primary function of the in-cell handling system will be to transfer equipment and materials into a
out of the maintenance cell and between various disassembly, decontamination, and monitoring stations

" within the maintenance cell.

The system will consist of a crane, power chuck, power manipulator, pedestal manipulator, and
master-slave manipulators (MSMs). This system will allow the transfer of both failed and repaired
equipment into and out of the cell for hands-on-repair, using remote-controlled tools and other equipment.
The system will provide a means of assisting, maneuvering and maintaining equipment in PT System 420
and PT System 430.

In addition, PT System 410 will be used for waste staging, packaging, decontamination, and transferri :
out of the cell. It has been designed to minimize process downtime and maximize in-cell equipment

handling flexibility.

In-Cell Mechanical Equipment (PT Svstem 420)

The primary function of this system will be to disassemble, repair, and reassemble pumps, ultrafilters,
instruments, and valves transported to the maintenance cell. System equipment will include tools such as
bench-mounted chucks, bolt removers, large and small nut runners, torque reaction posts, fixtures or
adapters, jacking stands and turnover fixtures. The system will also include post in/out ports,
through-wall drives, shield caps, tool stands and trays.

™-~-~ontamination (PT System 430)

The primary function of this system will be to remove deposits from the exterior surfaces of the wet
process equipment and any failed in-cell equipment. The system will consist of a pump bowl
decontamination vessel and a large decontamination vessel.

The initial decontamination step will use nitric acid and a water rinse in the pump bowl decontamination
vessel. The second decontamination step, if required, will use nitric acid and a water rinse in the large
decontamination vessel. If these two steps do not reduce the levels of radiological contamination to an
acceptable level, other methods will be chosen on a case-by-case basis. Effluents from the
decontamination vessels will be routed to PT System 550.
Page 4-11
28 April 2000



—
OOV OO0 ANV D WN —

W W WWERNDNNNDNDNNNDD = = = = = e s
W — OV -ITAWVEWN—OWOVRIAWVAWN—

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

BNFL-5193-RCRA-01, Rev. 2
RPP-WTP Dangerous Waste Permit Application

Out-Cell Handling (PT Svstem 440)

The primary function of this system will be to provide the equipment to transport failed and replacement
wet process equipment, such as pumps, ultrafilters, valves, and instruments, between the process location
and either the maintenance facility or the C3 workshops. (See section 4.2.2.12 for additional information
on the C3 confinement zone.) The major equipment used to accomplish the transfer activities will include
a large electrical overhead traveling crane, a flask or cask, a portable gamma gate, lifting fixtures, transfer
bogies and related control systems. Bogie transport systems comprise a trolley and intra-cell rail system.

The crane will move the flask before and after it is loaded with failed wet process and support equipment.
The receipt export bi _ : (transfer bogie) located under the post-out port will be used for moving items
between the flask load and unload position and the maintenance cell. The workshop bogie under the

ince cell pos  1t/in port will I movii in = h directions between the
maintenance cell and the C3 workshop for hands-on repair and return to service.

Out-Cell Mechanicz! T ~uipment and Containment (PT S+~ 450)

The primary function of this system will be to provide the equipment and systems to interface between
the in-cell and out-cell systems throughout the facility, and to perform maintenance-related activities on
that equipment. The equipment is located on the maintenance facility cave face, in the workshops (C2
and C3), in the waste export/storage areas, bulge areas, filter change areas and other areas throughout the
facility containing specialty equipment.

Mechanical equipment in these areas includes, but is not limited to, motors or actuators, hydraulic power
units, cameras, special lighting, sample/swipe collection enclosure, survey equipment, tools, vacuums,
decontamination equipment and booths (workshop and flask maintenance), special doors, and platforms.
In addition, the equipment supporting failed equipment removal from in-cell (process floor), bulge, filter
room (metal, glass or HEPA) or lab areas may include flasks or casks, custom temporary overpacks,
compactors, and repack or void fill stations. The specific mechanical equipment requirements for all
areas of the facility will be quantified and identified as the design matures.

4.2.2.12. Pretreatment Plant Ventilation (PT Systems 710, 720, 730, 750, and 770)

A primary consideration in the design of the ventilation systems is the need to confine the airborne
sources of contamination to protect human health and the environment during normal and abnormal
operating conditions. Barriers or barrier systems, including ventilation systems, will minimize the release
of contaminants.

The pretreatment plant will be divided into five numbered zones, listed below, with the higher number
indicating greater radiological hazard potential, and therefore a need for a greater degree of control or
restriction. The ventilation system zoning is based on the classifications assigned to building areas for
potential contamination. Zones classified as C5 are potentially the most contaminated, such as the
pretreatment cells. Zones classified as C1 are uncontaminated areas.

Confinement will be achieved by maintaining C5 areas at the greatest negative pressure, with airflow
cascading from C2 areas via C3 areas to the C5 areas through engineered routes. There will be no C4
areas in the pretreatment plant. The cascade system, in which air passes through more than one area, will
reduce the number of separate ventilation streams and hence the amount of air requiring treatment.
Adherence to this concept in the design and operation of the waste treatment plant will ensure that the
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plant air does not become a significant source of exposure to operators, and that the air emissions do not
endanger human health and the environment.

PT C1 Areas Ventilation (PT System 710)

C1 areas typically consist of uncontaminated offices, control rooms and equipment rooms. C1 areas wi
be slightly pressurized if they are adjacent to areas with higher contamination potential, to eliminate
backflow from those areas.

PT 7™ Areas Ven n (PT System 720)

C2 areas typically consist of operating areas, equipment rooms, stores, access corridors, and plant rooms.
Filtered and ten “ irwill | supplied to these areas by the C2 supply system. Where there is no

c ) T a | where the! “ding construction allows, air in excess of supply will be extracted
from C2 areas by the C2 extraction system to maintain a nominal negative pressure with respect to
outside atmosphere. This air will continuously be monitored for beta and gamma radiation prior to

discharge to the atmosphere via a dedicated local stack.

PT C3 Areas Ventilation (PT System 730)

C3 areas are normally unoccupied, but allow operator access during maintenance. Access from a C2 area
to a C3 area will be via a C2/C3 subchange room. C3 areas typically consist of filter plant rooms,
workshops, maintenance areas, and monitoring areas. Air will generally be drawn from C2 areas and,
wherever possible, cascaded through the C3 areas into C5 areas, or alternatively extracted by the C3
extraction system. In general, air cascaded into the C3 areas will be from adjacent C2/C3 subchange
TOOmS.

When sufficient air cannot be cascaded into a C3 areas a dedicated C2 supply can be used with an
actuated damper on the C2 supply duct, which will be closed in the event of a loss of C3 extract. C3
extract will receive single-stage HEPA filtration and continuous radiological monitoring prior to
atmospheric discharge. Fans designed to maintain continuous system operation will drive the airflow
the system. This system will also be interlocked with the C5 heating, ventilating, and air conditioning
(HVAC) system to prevent backflow by shutting down the C3 system if the C5 HVAC system shuts
down.

PT C5 Areas Ventilation (PT System 750)

The PT CS5 areas are designed with the cell or cave perimeter providing radiation shielding as well as
confinement for ventilation purposes. C5 areas typically consist of a series of process cells. Each process
cell will contain the waste storage and treatment equipment. Air will be cascaded into the C5 areas,
generally from adjacent C3 areas, and extracted by the C5 extraction system. If there is a requirement for
engineered duct entries through the C5 confinement boundary, they will be protected by backflow HEPA
filters, with all penetrations through the boundary sealed. C5 extract will receive two-stage HEPA
filtration and continuous monitoring prior to atmospheric discharge. Fans designed to maintain
continuous system operation will drive the airflow. This system will also be interlocked with the C3
HVAC system, to prevent backflow by shutting down the C3 system if the C5 HVAC system shuts down.
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m--+---*ment Vessel Vent Extract (PT Syster~ 770)

The pretreatment vessel vent extraction system will receive offgas from PT System 540, provide EPA
filtration, and discharge the offgas through the pretreatment plant stack. This system is designed to
manage the emission of dangerous and radioactive materials during process operations and radioactive
waste storage.

Process vent offgas streams will be treated by PT System 540. These streams will then be routed to

PT System 770 for dual-stage HEPA filtration and radiological monitoring, prior to being discharged
through the pretreatment plant stack. This system will maintain a negative pressure on the vessels relative
to their cells. Fans designed to maintain continuous system operation will extract offgas from PT Syst |
540 and convey it through PT System 770.

( ituent loa in ret. lentve ~ven traction systemis expectedtobe s ifii  tly lower
than the loading in the LAW and HLW melter offgas systems.

4.2.2.13. Pretreatment Completion Schedule

As the design of the RPP-WTP progresses, additional information will be provided in this section.
Information to be provided will include the final pretreatment system design. A complete list of
completion schedule items is identified in Appendix 4A.

4.2.3. LAW Pretreatment Plant

Following the removal of cesium in the pretreatment plant, the LAW feed will be transferred to the L 7
pretreatment plant for additional treatment prior to LAW vitrification. Its main functions will be as
follows:

Separate technetium from the LAW feed

Concentrate the treated LAW feed

Dewater the spent ion exchange resin and package for disposal
Collect and monitor liquid effluents

Figure 4-12 presents the simplified PFD of the LAW pretreatment plant.

The purpose of this section is to describe the major systems associated with the LAW pretreatment plant.
Table 4-2 lists the LAW pretreatment plant system numbers and the corresponding engineering drawi; .
Descriptions of major process systems associated with the LAW pretreatment plant are provided in
sections 4.2.3.1 through 4.2.3.8. Descriptions of the LAW pretreatment plant spent resin and
miscellaneous solid waste handling systems are in section 4.2.3.9. Descriptions of the LAW pretreatr at
plant ventilation systems are provided in section 4.2.3.10. Completion schedule information is preser 31
in section 4.2.3.11. Engineering drawings and documents related to the LAW pretreatment plant are also
identified in Appendix 4A.

4.2.3.1. Technetium Removal Using Ion Exchange (LP System 330)

The technetium removal using ion exchange system is shown in Figure 4-13. An EDD of the system is
identified in Appendix 4A. The system will have the following primary functions:

e Receive treated waste feed from the pretreatment plant

e Remove technetium from the treated LAW received from PT System 310

Page ‘14
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e Prepare the retained technetium for subsequent concentration, storage, and ultimate transfer to
PT System 220

Treated waste feed from PT System 310 will be received in the technetium ion exchange feed buffer.
The technetium removal using ion exchange system will consist of four ion exchange columns, arranged
as two sets of two columns in parallel. One set will operate in the loading cycle while the other set is
being regenerated. System effluent will be monitored to determine technetium concentration. If
necessary, this stream will be recycled back to the tank that feeds the technetium removal system. Eac
set will comprise two columns in series, with one operating as the lead column and the other as the lag
column.

When the lead column experiences approximately 50 percent technetium breakthrough, the two columns
will be taken offline and the resin will be regenerated. Typically, resin regeneration will consist of the
follc ng ps:

Displacement of residual feed with caustic solution
Rinsing with demineralized process water

Elution of sodium pertechnetate

pH adjustment with caustic solution

B W —

On an as-needed basis, the eluate will be collected and transferred to LP System 340 for recycling. The
spent resin will be removed and managed by LP System 370 and fresh resin will be added by the
technetium fresh resin addition system (LP System 365). The vessels will be vented to the LAW
pretreatment plant vessel vent system (LP System 540).

The eluate from technetium removal system will be evaluated for adequate removal of technetium. If =
technetium concentrations are within target values, the effluent will be transferred to the LAW melter
feed evaporation system (LP System 130). However, off-specification technetium effluents will be
managed by blending or recycle through LP system 330.

4.2.3.2. Technetium Eluant Recovery (LP System 340)

The technetium eluant recovery system is shown in Figure 4-14. An EDD of the system is identified i
Appendix 4A. Typically, water will be used as the eluant, but the system design has accommodated
recovery using nitric acid if needed. The primary functions of this system will be to:

e Recover eluant from LP System 330 eluate
e Concentrate and store eluted technetium for further treatment

Technetium eluate will be received in receipt vessels, where it will be evaluated for concentrations of
sodium and technetium, and then transferred to the evaporator kettle. There the eluate will be heated
using a steam jacket and the vapors will be allowed to pass through a rectifie~ ~olumn. As needed, the
evaporator kettle will be shut down and the concentrated technetium eluate t1....sferred to the
cesiunm/technetium concentrate storage tank within the PT System 320.

Underflow from the rectifier column, which comprises the recovered eluant stream, will flow by grav
feed to the recovered eluant tank for reuse as eluant in LP System 330. Vapors from the top of the
rectifier column will pass through two in-series condensers. Non-condensable gases will be routed to LP
System 540 for treatment, and condensate will be routed to the plant wash and drain collection system
(LP System 550).
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4.2.3.3. Technetium Fresh Resin Addition (LP System 365)

The technetium fresh resin addition system is shown in Figure 4-15. The system will have the following
primary functions:

e Chemically condition technetium resins prior to addition to the ion exchange columns
e Remove fines from resins prior to addition to the ion exchange columns
e Transfer fresh resin to the ion exchange columns

When spent resin is removed from the ion exchange columns, the system will replace it with a batch of
chemically-conditioned fresh resin. The resin is hydrophobic and will first be chemically conditioned in a
diluted sodium hydroxide solution to wet its surfaces. Conditioning the resin will also promote expan »n
of its matrix and help maintain it at optimum pH, which will inc  se ion exchange e____iency.

Small resin particles (fines) in the ion exchange columns can cause operational problems. Therefore,
fines will be removed after chemical conditioning by first agitating the resin in its caustic solution, to
cause the lighter fines to overflow the conditioning vessel into an overflow tank. The contents of the
overflow tank will then be pumped through a filter. The permeate will be recycled and the filtered so, s
will be disposed of as non-dangerous solid waste.

Conditioned resin will be delivered as a slurry by gravity flow to the ion exchange columns. The transfer
lines will be flushed with process water after each transfer. Flush water will be recycled as resin flush
liquor.

4.2.3.4. Spent Resin Collection and Dewatering (LP System 370)

The spent resin collection and dewatering system is shown in Figure 4-16. An EDD of the system is
identified in Appendix 4A. The system will have the following primary functions:

e Remove spent resin from any of the cesium or technetium ion exchange columns
e Separate recovered resin from flush solution

e Recover spent resin for disposal or melter feed

e Dewater resin to meet Hanford TSD acceptance criteria

e Recover resin flush solution and fresh resin addition solution for reuse or processing through the
LAW feed evaporator

Resins used in the ion exchange columns cannot be regenerated indefinitely, because extended radiation
exposure reduces their loading capacity, and repeated acid, water, and caustic washes used in resin
elution, rinsing and regeneration cause chemical degradation and loss of exchanger efficiency. Therefore,
the resin must periodically be removed from the ion exchange columns and replaced.

The spent resin collection process will begin by fluidizing the ion exchange columns using a flush liquor,
and hydraulically discharging the contents into either of two sloped-bottom spent resin collection vessels.
In these vessels, the resin slurry will be circulated, monitored for cesium and technetium content, and
delivered to a sampling system to determine whether the resin is in compliance with the Hanford Site
solid waste acceptance criteria (HSSWAC) (HNF-EP-0063). Resin that does not meet the predetermined
treatment limits for cesium and technetium content will be routed back to the ion exchange columns for
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re-elution. The treated resin that does not meet the HSSWAC will be routed to either the LAW melters or
the HLW melter.

Spent resins that meet the HSSWAC will be dewatered and stored within the LAW pretreatment plant
prior to transferring to a Hanford TSD. Both spent resin and flush liquor will be transferred from the
collection vessels to resin dewatering containers (LP System 410). Water will be removed first by
pumping out the free liquor, and then by circulating air through the resin and a moisture separation vessel,
until the moisture content of the resin is sufficiently reduced. The liquor from the resin dewatering
containers and the moisture separation vessel will be routed back to the resin flush collection vessel, to be
used as flush liquor or overflow to the LAW melter feed evaporation system.

4.2.3.5. " AW Melter eed Evaporation (LP System 130)

The LAW melter feede 10 ior emisshc 1inF +4-17. AnEI  of the system ttifiec
Appendix 4A. The system will have the following primary functions:

e Receive LAW feed from LP System 330 and SBS purge liquor from the LAW melter offgas systems
(LV Systems 231, 232, 233, 234)

e Concentrate the LAW feed in an evaporator
e Transfer concentrated liquid feed to LAW melter feed lag storage (LP System 140)

e Condense the generated vapor and vent non-condensable gases

The LAW melter feed evaporator will operate at sub-atmospheric pressure to reduce the boiling point of
the feed to approximately 50 °C to minimize corrosion. The vacuum will be provided by a two-stage
ejector system on the evaporator overheads. Feed received into the evaporator will first be heated in the
reboiler's heat exchanger tubes. Sufficient hydrostatic head will be maintained in the reboiler to suppress
the boiling point until the flow enters the evaporator vessel, where flash evaporation will occur, and the
vapor and liquid streams will be separated. The liquid stream will continue to circulate through the
reboiler and become more concentrated, while the vapor stream passes to a system of condensers.

After the recirculating LAW liquid feed becomes sufficiently concentrated, it will be transferred to the
LAW concentrate hold vessel. The LAW concentrate hold vessel will also be able to receive entrained
solids from PT System 230. During the pretreatment startup period before the LAW melters become
operational, the LAW concentrate hold vessel will be discharged into the entrained solids hold vessels in
PT System 230. After the LAW melters become operational, the LAW concentrate hold vessel will be
discharged to LP System 140, prior to transfer to the LAW vitrification plant.

The vapor stream will be condensed to a liquid in a three-stage system consisting of a primary condenser,
an inter-condenser, and an after-condenser. Condensate from this system will pass to the process
condensate pot. From there it will be routed to LP System 510 if it meets the Hanford Site liquid waste
acceptance criteria (HSLWAC) (HNF-3172), or recycled to the LAW melter feed evaporator if it exceeds
the HSLWAC. Non-condensable gases will pass to LP System 540.

4.2.3.6. LAW Melter Feed Lag Storage (LP System 140)

The LAW melter feed lag storage system is shown in Figure 4-18. An EDD of the system is identifie in
Appendix 4A. Its primary functions will be to provide buffer storage capacity between the LAW
pretreatment plant and the LAW vitrification plant.
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The LAW melter feed will be transferred from LP System 130 to two buffer tanks. Flow into the two
buffer tanks will function on an online/offline basis, with one vessel feeding the LAW witrification plant
while the other is receiving LAW melter feed. The temperature of the two tanks will be monitored and
controlled to avoid crystallization.

4.2.3.7. LAW Pretreatment Plant Vessel Vent (LP System 540)

The LAW pretreatment plant vessel vent system is shown in Figure 4-19. It will include a header for
RFD and PJM exhaust and two headers for vessel vent offgas. An EDD of the system is identified in
Appendix 4A. It will include a VOC oxidation unit, HEPA filters, and carbon bed adsorbers. Its primary
functions will be:

Collect offgas from LAW pretreatment vessel vents
o Remove particulates from vent system offgas

e Prevent condensation in the LAW pretreatment plant ventilation system HEPA filters
e  Adsorb or oxidize organic gases, or both
e Collect exhaust streams from LAW pretreatment system RFD and PJM pumps

e Combine treated vessel vent offgas with treated RFD and PJM exhaust streams for discharge to the
pretreatment plant stack

Vessel vent offgas streams will be collected into two separate major headers prior to treatment. Gases
containing VOCs collected in the VOC header will be treated in a VOC oxidation unit for VOC
destruction. Vent gases in the other header from process vessels will be combined with the oxidizedY C
header gases.

The treated vent gases will then be combined with a stream of heated air from a C3 area. The purpose of
the hot air injection is to reduce relative humidity of the air stream and protect the downstream HEPA
filters. This combined stream will pass through HEPA filters and then through one of two parallel carbon
bed adsorbers for trace organic removal. The off-line unit will be able to undergo carbon regeneration or
replacement or maintenance without affecting ongoing operations. The carbon will be regenerated as
needed with steam; and the regeneration effluent will be routed back to the VOC oxidizer. The treated
vessel vent gases will then be discharged through the pretreatment plant exhaust stack.

RFD and PJM pump exhausts will be combined and also mixed with a stream of heated air originating
from a C3 area. The hot air injection lowers relative humidity to protect the downstream HEPA filters.
These combined streams will be routed through HEPA filters prior to atmosphenc discharge through the
pretreatment plant exhaust stack.

The system will use upstream and downstream systems to maintain a negative pressure in each process
vessel and contain air-borne radionuclides. Upstream, an air inlet system will regulate in-bleed rates to
the process vessels. Downstream, ventilation fans will drive air through the system.

42.3.8. LAW Pretreatment Plant Effluent Collection (LP Systems 510 and 550)

The primary function of these systems will be to receive, store, and transfer liquid effluent. LP System
510 will receive low-activity effluent, and LP System 550 will receive suspect active effluent. Liquid
effluents from the systems will be recycled or discharged to the Hanford Site liquid effluent retention
facility (LERF) and then transferred to the effluent treatment facility (ETF). Vessels in the system will be
vented to the LAW pretreatment plant vessel vent system (LP System 540). A simplified flow diagram of
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LP Systems 510 and 550 is presented in Figure 4-20. An EDD of the system is identified in
Appendix 4A.

Proc~-~ ~~-densate Collection (L.P System 510)

This system will include three process condensate vessels. Major effluents collected by the systems will
be as follows:

e [ AW feed evaporator condensate
e LAW melter feed evaporator condensate

Under normal operation, the effluent meeting the HSEWAC will be recycled to the LAW pretreatment
plantortl oret tmentplant. Excess effluent will be discharged to the ETF. Effluents canal be
routed tc ~ ™ System 130 for reprocessi~~ if required.

Plant Wash and Drains (LP System 550)

The major components of LP System 550 will be the plant wash vessel and two alkaline effluent vess:

Typically, the plant wash vessel will receive the submerged bed scrubber (SBS) purge liquid from LA
vitrification plant. On a non-routine basis this system also receives effluent from the LAW pretreatment
plant and vitrification plant washdown operations. The feeds will be neutralized to a predetermined pH
value and sampled to determine whether they meet the HSLWAC. Effluents that meet the HSLWAC will
be routed to LP System 510 for either recycling or ETF discharge. Effluents can also be route¢ ) LP
System 130 for treatment, if required.

Major effluents collected by the two alkaline effluent vessels will be as follows:

e LAW pretreatment plant: caustic rinse water and process condensate from the technetium removal
using ion exchange system

e HLW vitrification plant: caustic effluent from low-activity waste vessel

e LAW vitrification plant: caustic effluent from the scrubber blowdown vessel

In the vessels, the feeds will be mixed and sampled to determine whether they meet the HSLWAC.
Effluents that comply will be routed to LP System 510 for either recycling or ETF discharge, while
non-compliant effluents will be routed to LP System 130 for treatment.

4.2.3.9. LAW Pretreatment Plant Spent Resin and Miscellaneous Solid Waste Handl g
(LP Systems 410, 450)
LAW pretreatment plant solid waste containers will be managed within two systems:

e LP System 410: spent resin solids handling
e LP System 450: miscellaneous solid waste handling and disposal

Spent Resin Solids Handlin P Syst-— 410}

The purpose of this system will be to collect spent resin from LP System 370 and prepare it for shipr 1t
to a Hanford Site TSD. Dewatering containers will be moved into the dewatering cave and locked into
position under a resin fill head. After the container is engaged to the fill head, LP System 370 will fi the
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container with a resin slurry and dewater the resin to a predetermined moisture content. The container
will include an internal screen that facilitates dewatering and will be disposed of with the container.

After dewatering has been completed, the containers will be moved to the lidding station and lids will be
permanently attached using a crimping or welding mechanism. The containers will then be transferred
through export shield doors to the monitoring and decontamination area. A swabbing process will be
used to determine whether the top, sides, and bottom of the containers meet predetermined radiological
contamination levels. Containers that do not meet the requirements will be moved to the decontamination
station and decontaminated using a wash system before being returned to the monitoring station. Whe
the containers meet the requirements, they will be moved to the container staging and cask loading area
and loaded into shielded transportation casks. The containers will be stored at the LAW pretreatment

ant container storage area or the RPP-WTP CWS area prior to transfer to a Hanford Site TSD.
Additional information on both storage areas is provided in section 4.3.1.

Miscellaneous Solid Waste ....ndling and .. .sposal (F ™ System 450)

The primary function of this system will be to provide packaging for miscellaneous waste streams
generated from routine and non-routine activities that support the LAW pretreatment plant. This will
comprise failed equipment, tools, metal parts, rags, gloves, lubricants, oils, HEPA filters, wastes
generated from painting, chemicals such as solvents, and other hazardous chemicals. At the point of
generation, wastes will be packaged into 55 gallon drums, 85 gallon overpacks and other miscellaneous
waste containers that comply with applicable standards.

After packaging, all wastes will be transferred along designated routes to accumulation areas to be
weighed, characterized and placarded for shipment. The containers will be decontaminated and surve 1
to verify acceptable contamination levels prior to exiting the facility. The containers will be stored at the
RPP-WTP CWS area prior to transferring to a Hanford TSD. Additional information on the RPP-WTP
CWS area is provided in section 4.3.1.

4.2.3.10. LAW Pretreatment Ventilation (LP Systems 710, 720, 730, 750, 770)

A primary consideration in the design of the ventilation systems is the need to confine the airborne
sources of contamination to protect human health and the environment during normal and abnormal
operating conditions. Barriers, including ventilation systems, will contain and minimize the release of
contamination.

The LAW pretreatment plant will be divided into four numbered zones, listed below, with the higher
number indicating greater radiological hazard potential, and therefore a requirement for a greater degree
of control or restriction. The ventilation system zoning is based on the classifications assigned to bui ng
areas for potential radiological contamination. Zones classified as C5, such as the pretreatment cells

the LAW pretreatment plant, are potentially the most contaminated; while zones classified as ¢ are
uncontaminated areas.

Confinement will be achieved by maintaining C5 areas at the greatest negative pressure, with airflow
cascading from C2 areas via C3 areas to the C5 areas through engineered routes. There will be no C4
areas in the LAW pretreatment plant. The principle of a cascade system, in which air passes through
more than one area, will reduce the number of separate ventilation streams and hence the amount of air
requiring treatment. Adherence to these principles in the design and operation of the waste treatment
plant will ensure that the plant air does not become a significant source of exposure to operators, and at
the air emissions are not harmful to human health and the environment.
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LP C1 Areas Ventilation (LP System 710)

C1 areas typically consist of uncontaminated offices, control rooms and equipment rooms. They will be
slightly pressurized if they are adjacent to areas with higher contamination potential, to eliminate
backflow from those areas.

LP C2 Ar~~- Ventilation (LP System 720)

C2 areas typically consist of operating areas, equipment rooms, stores, access corridors, and plant roo:
Air will be supplied to these areas by the C2 supply system. Where there is no cascade to C3 areas and
where the building construction allows, air in excess of supply will be removed by the C2 extraction
system to maintain a nominal negative pressure with respect to outside atmosphere.

T e m

C3 areas are normally unoccupied, but allow operator access during maintenance. These areas will, by
virtue of their location and the activities performed within them, have an increased potential for the
release of contamination. Access from a C2 area to a C3 area will be via a C2/C3 subchange room. C3
areas typically consist of filter plant rooms, maintenance areas and monitoring areas. Air will generally
be drawn from C2 areas and, wherever possible, cascaded through the C3 areas into C5 areas, or
alternatively extracted by the C3 extraction system. In general, air cascaded into the C3 areas will be
from adjacent C2/C3 subchange rooms. When sufficient air cannot be cascaded into C3 areas, then a
dedicated C2 supply can be used with an actuated damper on the C2 supply duct, which will be closec 1
the event of a loss of C3 extract. C3 extract receives single-stage HEPA filtration prior to atmospheric
discharge.

LP C5 Areas Ventilation (LP Sy<*~n 750)

The RPP-WTP CS5 areas are designed with the cell or cave perimeter providing radiation shielding as well
as confinement for ventilation purposes. CS areas typically consist of a series of process cells. Each
process cell will contain the waste storage and treatment equipment.

Air will be cascaded into the CS areas, generally from adjacent C3 areas, and removed by the

C5 extraction system. If there is a requirement for engineered duct entries through the C5 confinement
boundary they will be protected by backflow HEPA filters, with all  enetrations through the boundary
sealed. CS5 extract will receive dual-stage HEPA filtration prior to atmospheric discharge.

LAW Pretreatment Vessel Vent Extract (LP System 77™

The LAW pretreatment vessel vent extraction system will receive offgas from LP System 540, provide
HEPA filtration, and discharge the offgas through the pretreatment plant stack. LP System 770
designed to manage emissions generated during process operations and waste storage.

Process vent offgas streams, depending on the source, will be treated by scrubbers and other air pollution
control equipment in LP System 540. These streams will then be routed to LP 770 for dual stage

HEPA -filtration prior to being discharged through the pretreatment plant stack. This systemw  maintain
a negative pressure on the vessels relative to the vessels’ cells. The vessels’ cells will be managed by 1e
LP C5 areas ventilation system (LP System 750).

Constituent loading in the LAW pretreatment vessel vent extract system is expected to be significantly
lower than the loading in the LAW and HLW melter offgas systems.
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4.2.3.11. LAW Pretreatment Completion Schedule

As the design of the RPP-WTP progresses, additional information will be provided in this section.
Information to be provided will include the final LAW pretreatment system design. A complete list of
completion schedule items is identified in Appendix 4A.

4.2.4. LAW Vitrification

The purpose of this section is to describe the major systems associated with the LAW vitrification plant.
This plant will consist of several process systems designed to perform the following functions:

Hold pretreated LAW waste slurry

Con'  blended LAW waste slurry and glass formers into molten glass
Provide melter offgas treatment systems

Provide ILAW container handling systems

Provide ILAW container finishing systems

Provide storage areas for [ILAW containers

Provide supporting equipment for the melter

Provide miscellaneous waste handling systems

Provide LAW vitrification plant ventilation systems

Figure 4-21 presents the simplified PFD of the LAW vitrification plant. Table 4-3 is a list of the LAW
vitrification system numbers and corresponding engineering drawings.

Descriptions of the LAW vitrification process and melter offgas treatment systems are provided in
sections 4.2.4.1 through 4.2.4.4. Descriptions of the ILAW glass container handling systems are in
section 4.2.4.5. Descriptions of the mechanical support and miscellaneous waste handling systems are in
sections 4.2.4.6 through 4.2.4.7. Descriptions of the LAW vitrification plant ventilation systems are in
section 4.2.4.8. Completion schedule information is presented in section 4.2.4.9. Engineering drawi: s
and documents related to the LAW vitrification plant are identified in Appendix 4A.

4.24.1. LAW Melter Feed (LV Systems 110, 131, 132, 133)

The LAW melter feed system will consist of concentrate vessels (LV System 110) and melter feed
preparation and feed vessels (LV Systems 131, 132, 133). An illustration of the LAW melter feed
systems is shown in Figure 4-22. An EDD of the system is identified in Appendix 4A. The primary
functions of this system will be to:

e Receive LAW concentrate from the LAW pretreatment plant
e Mix glass formers with LAW concentrate to form a uniform slurry
e Provide a blended slurry feed to the LAW melters

The LAW concentrate will be transferred from the pretreatment plant to the feed concentrate vessels.
Process control samples will be collected from these vessels and analyzed to determine the glass for r
formulation. The glass-forming chemicals that are expected to be used include silica, alumina, boric acid,
calcium silicate, ferric oxide, lithium carbonate, magnesium silicate, zircon sand, and zinc oxide.

The LAW concentrate will then be transferred from the concentrate vessels to the LAW melter feed
preparation vessels, where it will be mixed with glass formers from the LAW chemical feed hoppers.
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T will form a uniform slurry, which will be transferred to the LAW melter feed vessels, and then to the
melters.

4 4.2. LAW Melter (LV Systems 211, 212, 213)

A (llustration of the relationship between the LAW melter systems and melter feed systems is shown in
F re 4-22. An EDD of the system is identified in Appendix 4A. The primary functions of the LAW
melter systems will be to:

e Convert blended waste slurry into molten glass
e Discharge molten glass to ILAW containers

The LAW melters will receive blended melter feed slurry, consisting of glass formers and LAW feed

c itrate, from the LAW  lter feed vessels (LV Systems 131, 132, 133). The LAW melters will
locally shielded and will be operated and maintained in a personnel access area. The details of the L+
melter support system are described in LV System 244. The melter will be at a negative air pressure

the melter gallery to ensure that any air leaks are inward. The melters will be refractory-lined rectangular
t: s with outer steel casings. These casings will be fitted with water cooling jackets to maintain a
thermal gradient in the refractory material for corrosion control, to suppress outward migration of gla

a toreduce the heat load in the adjacent areas. The feed will be heated by passing an alternating

¢ trical current between electrodes in the glass pool, in a process known as joule-heating.

Feed will be introduced to the melter as a slurry through nozzles in the melter lid. The water and volatile
feed constituents in the slurry will evaporate, leaving behind a layer of material known as the cold cap.
New slurry will be added at about the same rate as the cold cap dissolves, maintaining the quantity of cold
cap material at a steady level. Waste feed components that remain in the cold cap will undergo chemical
reactions, be converted to their respective oxides, and dissolve in the melt. Air injectors will be used

mix and agitate the molten glass.

Steam, volatile feed constituents and decomposition products will be released as offgas during the
vitrification process. This offgas, along with air from inleakage, purges and injections, will be routed to
the LAW melter offgas treatment systems (LV Systems 231, 232, 233, 234).

Each melter will have two discharge chambers, which will contain troughs connected to pour heads for
pouring molten glass into containers. The process of filling LAW glass waste containers will be han d
by the LAW melter glass pour systems (LV Systems 221 - 226). Additional information on the LAW
locally-shielded melter (LSM) is provided in section 4.3.3.

The LAW LSMs will be operated and maintained in a personnel access area. Each will be fitted with its
own containment and shielding. The outer melter shell will be maintained at a lower pressure than the
surrounding area to prevent the escape of contaminants. A rail system will facilitate removal and
replacement of the entire melter structure. All open crevices, seams, and interface openings will be sealed
to ensure complete containment and isolation from the environment.

4.2.43. LAW Melter Offgas Treatment (LV Systems 231, 232, 233, 234)

The LAW melter offgas treatment system will consist of primary, secondary and standby systems
(LV Systems 231, 232, 233, 234). Illustrations of these systems are presented in Figure 4-23 and
Figure 4-24. An EDD of the system is identified in Appendix 4A. The primary functions of the LA
melter offgas treatment system will be to:

o Treat generated melter offgas prior to discharge to the plant stack
Page 4-23
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e Collect and treat vessel vents
e Prevent melter pressurization

Primary Offgas Treatr--—t

The primary melter offgas system will cool the offgas and remove aerosols generated by the melter during
the vitrification process. It will consist of three parallel systems; each dedicated to a specific LAW
melter. Each primary system will comprise an air film cooler, a SBS, and a wet electrostatic precipitator
(WESP).

The air film cooler will reduce the temperature of the offgas before it enters the SBS, where offgas
bubbles will be drawn through a flooded packed bed. There, steam will be condensed, the gas will be
further cooled, and la 1 particles, aerosols, and soluble solids will be removed. The WESP will provide
high-effic  :y removal of sub-micron particulates and aerosols, and protect the downst .m HEPA
filters from the need for frequent replacement. Ionizing electrodes in the center of tubes within the WESP
will create a strong electrical field that charges particulate matter entrained in the offgas stream. The
charged particles will be removed from the offgas as they adhere to the oppositely-charged tube walls.
Condensate from the SBS will be collected in the condensate collection vessel and pumped to LAW
vitrification plant liquid effluent system (LV system 510). The water from the WESP tubes will be
collected in the C3/C5 drain/sump collecting vessel and transferred to the LAW pretreatment plant for
concentration and recycling through LV system 510.

<+~ndby Offgas Treatment

The standby offgas treatment system will consist of a backup air film cooler, which will provide an
alternate route for offgas to the SBS. The standby line will be opened by a fast actuating butterfly valve,
and will route the offgas through a separate air film cooler before releasing it to the SBS. The primary
offgas line will not be closed when the standby line is opened.

Use of the standby system is expected to be infrequent, taking place when a melter experiences reduced
vacuum. This may result from a constriction or plug in the primary line from the melter to the SBS due to
particulate buildup on the pipe walls. Reduced vacuum could also result from other abnormal situations,
including a melter offgas surge in excess of the design basis of seven times condensable gases and three
times noncondensable gases; or from a general electrical power failure. Such power failures are estimated
to occur on average once in 10 years, and the standby generators may take 15 to 30 seconds to come
on-line. If the capacities of the primary and standby offgas treatment systems are exceeded and melter
pressurization occurs during this power transition, or during other abnormal situations, the excess offgas
will be released from the melter into the melter cave to protect the melter. The melter cave will be
ventilated as part of the LAW vitrification plant ventilation systems, and HEPA filtered prior to release in
the LAW vitrification plant stack.

! :ondary Offgas Treatment

The three dedicated primary melter offgas streams will be combined into a single stream for additional
treatment in the secondary LAW melter offgas treatment system. The LAW vessel vent header will: o
I routed to the secondary LAW melter offgas treatment system at this point.
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The secondary offgas treatment system will consist of HEPA filters, a thermal catalytic oxidizer/cataly
reducer, and a caustic scrubber.

The HEPA filters, which are designed to achieve 99.999 percent efficiency, will further remove
particulates and aerosols. The thermal catalytic oxidizer will remove VOCs from the offgas stream, after
which the catalytic reducers will remove nitrogen oxide using ammonia as a reducing agent. The offgas
stream will then enter the packed caustic scrubber column, moving countercurrent to a trickling caustic
liquid stream, which will remove iodine-129.

After passing through this treatment train, the offgas will be released to the atmosphere through the LAW
vitrification plant stack. Liquid blowdown from the caustic scrubber may be routed to the LAW
pretreatment plant for treatment.

The LAW melter offgas trea  nt system will meet all applicable air regulations.
4.244. LAW Vitrifica » Plant Liquid Effluent (LV System 510)

The primary purpose of this system will be to receive, store, and transfer routine and non-routine LAW
secondary effluent streams for subsequent treatment or disposal. Routine effluents are those liquids or
slurries routinely or periodically generated during vitrification. Non-routine effluents include vessel,
equipment and cell washes; spills; vessel overflows; fire protection water discharges; and sump. oor
drain and sink discharges. An illustration of the system is shown in Figure 4-25. An EDD of the system
is identified in Appendix 4A.

The three primary components of LV System 510 will be the plant wash collection vessel, the C3/C5
drain/sump collection vessel, and the SBS purge collection vessel. The plant wash collection vessel will
have the capacity to handle either the volume of the largest vessel or the largest volume from vessel or
equipment washdown in the LAW vitrification plant. The C3/C5 drain/sump collection vessel will handle
the WESP drains on routine basis. C3 area fire protection discharge and floor wash will be collected in
the C3/C5 drain/sump on a non-routine basis. The SBS purge collection vessel will receive purge effluent
from the SBS. The effluents of all three LV system 510 vessels will be routed to the pretreatment pla:

4.2.4.5. ILAW Glass Container Handling (LV
Systems 221, 222, 223, 224, 225, 226, 311/312, 313, 314, 321, 331/332, 34l

The ILAW glass container handling activities will consist of the following systems.

e LV Systems 221 - 226: LAW melter glass pouring, sampling, and lid handling

LV System 311/312: ILAW container receipt and transfer lines 1 and 2

LV System 313: ILAW container pour cave transfer

LV System 314: ILAW container buffer storage

LV System 321/322: ILAW container inert fill and lid weld

LV System 331/332: ILAW container decontamination, swabbing, and monitoring
LV System 340: ILAW container storage and export

The individual systems and their primary functions are described below. EDDs identified in
Appendix 4A provide additional detail.
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ILAW Container Pour Cave Transfer (F *” -stem 313)

The ILAW container pour cave transfer system will transport product containers between

LV System 311/312 and the pour turntable (LV System 221-226). Empty product containers will be
transferred from the container transfer bogie to the pour turntable, and full product containers from the
pour turntable to the transfer bogie.

A transfer bogie will transport an empty product container through the bogie transfer tunnel to one of

six monorail load/unload positions, serviced by six monorail hoist units. A hoist unit will carry the empty
product container through the pour cave shield doors into the pour cave, where it will be placed into the
import/export position on the pour turntable. A similar method will be used in reverse for the transfer of a
full product container from the pour turntable.

The system will also contain an area for decontamination of the monorail to enable maintenan

ILAW Container Buffer Storage (LV System 314)

LV System 314 will consist of two ILAW storage areas: the container buffer storage area and the
container buffer store and rework area. The primary function of the ILAW buffer store will be to provide
a storage area in the event that downstream ILAW container processing lines are temporarily backed up.
The ILAW buffer store/rework area will primarily be used for ILAW container rework. LV System 314
will provide equipment and controls to perform the following tasks:

e JLAW container transfer to buffer store, buffer store/rework area
e ILAW container rework

There are twelve container storage positions in the container buffer store, and nine in the product
container buffer store/rework area. The rework area is fitted with a powered turntable supported with a
pair of MSMs and a shielded window. All the buffer store operations will be conducted remotely.

The system will also contain an area for decontamination of equipment, to enable hands-on mainten: ce.

I" * W Container Inert Fill and Lid Weld “* */ Sy-*-n 321/322)

The ILAW container inert fill and lid weld system will have the following primary functions:

* Collect glass samples
e Add inert fill material to filled ILAW glass containers
¢ Install and weld a closure lid

Glass sampling, inert fill and final lid welding activities will take place in the inert fill and lid ng cave.
There will be two working stations within this cave: the glass sample/inert fill station and the weldi
station. The ILAW containers will be individually transported to the inert fill and lidding cave by a
transfer bogie (LV System 311/312). An overhead crane will lift the container through the importt ch
and places it at the inert filling station. Typically, glass waste is not expected on the exterior 'the
container. However, cameras will be used to inspect the outside of the container for glass residue, and if
necessary a needle gun will be used to remove glass. A MSM will then remove the temporary lid and
retrieve a glass sample.
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Prior to inert filling, ultrasonic measuring equipment will be used to determine required inert fill volume,
if any. After filling, the container surface receiving the temporary lid will be cleaned and the lid will be
placed back on the ILAW container.

At the weld station, the lid lifter removes the temporary lid, picks up the primary lid, and places it on the
container, using an automatic gas tungsten arc welding (GTAW) process. Although most welding is
expected to be autogenous, requiring no filler material, the equipment will be able to add inert filler
material if warranted. The welding torch current, voltage, pulsing frequency, angle, travel speed and
travel direction will be automatically preprogrammed with all the acceptable welding parameters. All
welding parameters will be recorded and the weld will be visually inspected for integrity and quality
control criteria. Rejected welds will be repaired by one of three different methods: remelting the original
weld, mechanically removing the defective weld with the flange conditioning tool and rewelding using
filler1 “@nal, or by we” "~ 1g a secondary lid over the primary lid.

When the container meets acceptable criteria it will be exported to the ILAW container decontamination,
swabbing and monitoring system (LV System 331/332) using an overhead crane and grapple.

ILAW Cor * “1er Decontamination, Swabbing and Monito-*-~ (L*” System 331/332)

The purpose of LV Systems 331/332 will be to decontaminate sealed ™ AW containers and verify that
residual contamination levels meet requirements. Decontamination of the ™ AW containers will be
necessary to reduce contamination levels for subsequent container handling, transportation, and disposal.
The finished containers will be transferred to the ILAW container storage and export system

(LV System 340) by crane.

The LV Systems 331/332 will include equipment and facilities to conduct the following processeson &
ILAW containers:

e Decontamination
e Swabbing and swab-export
e Monitoring and exporting

The decontamination area will be located in the finishing line cave in the LAW vitrification plant.
Decontamination lines will be equipped with in-cell cameras. Separate lines that are mirror images of
each other will include components such as power manipulators, turntables, cranes and hoists, and a
bogie.

Carbon dioxide blasting technology will be used to decontaminate the containers. There will be two
independent, remotely-operated decontamination systems. Each system will have a carbon dioxide
pelletizer, blasting gun and vacuum system, and they will share a carbon dioxide storage tank and
compressor.

Carbon dioxide ice particles will be blasted onto the surface of the container using a compressed air
blasting gun. The carbon dioxide pellets will turn into vapor on contact. As the pellets hit the container
surface, their energy will cause them to shatter and fragment, penetrating the container surface and
dislodging surface contamination. The airborne contaminants will be collected by a vacuum head ar
treated through HEPA filters. From these HEPA filters the air stream will flow to the LAW vitrification
plant ventilation systems HEPA filters and stack, prior to atmospheric discharge.

After decontamination, the containers will be transported to the swabbing station onto a swab-posting
machine, and wiped or swabbed with an absorbent material using a power manipulator. The swab will be
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placed into the monitoring glovebox, where an alpha/beta/gamma scanner will measure radioactivity. If
the radiological level exceeds area criteria, the container will be reworked. However, if the radiological
level meets the area C2 criteria, the container will be transported to the ILAW container storage and
export system (LV System 340).

Most containers are expected to meet the area C2 criteria after decontamination, but occasionally a
fixative station will be used to reduce the overall contamination level. At the fixative station, the
container will be placed on the cooling and drying stand until the desired temperature is achieved. The
fixative crane will transport the container into the fixative booth, where a fixative will be applied to cover
the entire container surface. After curing on the cooling and drying stand, the container will be returned
to the swabbing station for retesting. If the radiological level exceeds the C2 area criteria, the container
will be reworked. If the radiological level meets C2 criteria, the turntable bogie will move it into the
monitor.  and export station, where surface radiological levels will be measured as part of a quality

a 1 rocess. The inspected container will’ ;ported from the decontamination tc AW
container storage and export system (LV System 340).

ILAW C--“ainer Storage and Export (LV System 340)

LV System 340 will store decontaminated ILAW containers received from the ILAW container
decontamination, swabbing, and monitoring systems (LV Systems 331/332), and will prepare the
containers for shipment. The LV System 340 will include equipment and facilities to conduct the
following activities:

e Handling and transporting containers from the ILAW container monitoring area system to the [LAW
storage area

¢ Handling ILAW containers within the storage and export areas

e Visually confirming each container’s unique alphanumeric identifier

¢ Monitoring contamination levels on ILAW containers and transport flasks

The primary facilities associated with LV System 340 will include an import cell that accepts the

decontaminated containers, a monitoring cell, a container storage area, and a truck bay for container
export. The normal operations that will be associated with the LV System 340 are summarized below.

Container import — The import cell will receive decontaminated ILAW containers after the radiation
levels have been verified within specifications. The ILAW container will be lifted from the import ¢ to
the storage area using a crane system.

r storage and monitoring — Prior to ILAW storage, an operator will records the container’s
1dentitication. The container will then be placed in the storage area, which will be designed to hold 450
ILAW containers. CCTV cameras will provide general viewing of the ILAW containers and the storage
area. Inspection of ILAW containers is described in Chapter 6.

Container export will occur when the disposal facility is ready to receive the ILAW containers. Before
the [ILAW containers are placed into the transport flasks they will be visually checked, and each
containers’ alphanumeric identifier will be confirmed. In addition, they will be monitored for
contamination levels. If acceptable, the container can be exported. After the operator has recorded the
inspection and monitoring information, the ILAW containers will be lifted by crane and placed into
individual flasks for transporting to a permitted TSD facility.
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4.2.4.6. LAW Locally Shielded Melter Equipment Support (LV System 244)

The primary function of LV System 244 is to provide the equipment and support necessary to comple
maintenance tasks on all melters and equipment in the melter gallery of the LAW vitrification plant. The
primary equipment to be used to support the maintenance efforts are the melter gallery process crane,
consumable change-out boxes (CCBs), CCB handler, lifting head, melter gamma gate, and bubbler cover
removal tool.

The system will occupy a charge floor at the 19 ft 9 in. level of the melter gallery, which separates the
operation area from the LAW melters, work platforms, and service racks on the melter gallery floor.
Service connections available to the melter will be process air, instrument air, argon connections, cooling
water, process water, demineralized water, low-pressure steam, thermocouple connections, lid heater

pov  connections, offgas connections, feed line connections, and electrode bus connections.

Melter consumables will be removed through the top of the melter shielding. Melter consumable items
will be those that require routine and non-routine maintenance, but provide necessary functions to
continue melter operations. The routine consumable items will be bubbler assemblies. Refractory
thermocounles, airlifts, level detectors feed nozzles and film coolers will be considered non-routine. |
addition, e discharge chamber lid will remove as a unit to replace failed heaters.

The CCB will be used to replace melter bubbler assemblies as routine maintenance operations. On a
monthly basis, each LAW melter will require nine bubbler assemblies to be replaced.

The remaining consumables will not be considered routine maintenance. They will be replaced according
to the appropriate procedures and with appropriate equipment.

A custom-designed system will be used for replacing melter lid heaters. This system will consist of an
isolation gate bolted to the top of the discharge chamber, and a box used for transporting and disposing of
used lid assemblies. An identical box will be used for transporting new lid assemblies. The spent lid
heater package will be routed to the LAW LSM consumables import/export and disposal system

(LV System 431).

4.2.4.7. LAW LSM Changeout, and Solid Waste Packaging and Disposal
(LV Systems 421, 431, 450)

LAW LSM melter change-out, and solid waste packaging and disposal, will consist of the following
systems:

e LV System421: LAW LSM import/export
e LV System431: LAW LSM consumables import/export and disposal
e LV System 450: LAW miscellaneous solid waste packaging and disposal

The individual systems and their primary functions are described below.

LA™ T SM Import/Export (LV Syster- “*1)

The primary functions of this system will be to provide:

e Import, positioning and anchorage of a new LAW LSM in the LAW vitrification plant
e Export of spent melters from the LAW vitrification plant
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e Methods and packaging for LAW plant miscellaneous mixed waste

The vessel and system design characteristics of LAW LSM process vessels are expected to minimize the
need for replacement. In the event of a failure, the failed melter process vessel will be prepared for export
by washout, disconnection of the process lines, and decontamination. The vessel will be lifted out of
process cell and covered by a herculite bag, to prevent contamination. It will be exported from the
facility, using a boom crane, through a removable roof hatch. The crane will place the vessel into an
approved overpack container staged for vessel receipt. Once closed and secured the overpack, containing
the vessel, will be delivered to the RPP-WTP CWS area.

A similar process in reverse will be used for the introduction and installation of new LAW melter process
ve s.

Disposal of miscellaneous "~ edv e streams created during operation will be accomplished by
packaging at the point of generation. This miscellaneous mixed waste, generated through normal plant
and maintenance operations for the entire LAW nitrification plant, will consist of, but may not be lirr :d
to, metal scraps, failed equipment, spent solvents and spent lubricants. Localized collection points and
disposal routes will be established at logical and optimal locations to accommodate maintenan and
operations. Waste containers will be transferred to the staging areas, each 20 x 20 ft in area. Here,
packages will be weighed, placarded, and decontaminated for non-fixed contamination, if needed, prior to
export. The packaged waste forms will then be transferred to the RPP-WTP CWS area.

4.2.4.8. LAW Vitrification Plant Ventilation (LV Systems 710, 720, 730, 750)

A primary factor in the design of the ventilation systems is the need to confine the sources of
contamination, to protect human health and the environment during normal and abnormal operating
conditions. Barriers or barrier systems, including ventilation systems, contain and minimize the release of
contaminants,

The LAW vitrification plant will be divided into four numbered zones, listed and defined below, with the
higher number indicating greater radiological hazard potential and therefore a requirement for a greater
degree of control or restriction. The zoning of the ventilation system will be based on the classifications
assigned to building areas for potential radiological contamination. Zones classified as C5 are potentially
the most contaminated and include the glass pouring and cooling cells, which are operated remotely.
Zones classified as C1 are uncontaminated areas.

Containment will be achieved by maintaining C5 areas at the greatest negative pressure, with airflows
cascaded through engineered routes from C2 areas to C3 areas and on to the C5 areas. The cascade
system, in which air passes through more than one area, will reduce the number of separate ventilation
streams and hence the amount of air requiring treatment. Adherence to this concept in the design an
operation of the LAW vitrification plant will ensure that the plant air does not become a significant source
of exposure to operators, and that the air emissions do not endanger human health or the environment.

LAW C1 Ares- Y~~*ilation (L'V Svstem 710)

C1 areas will typically consist of offices, workshops, control rooms, and equipment rooms. They w  be
slightly pressurized if they are adjacent to areas with higher contamination potential, to eliminate
backflow from those areas.
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LAW C2 Areas Ventilation (LV System 720)

C2 areas will typically consist of operating areas, equipment rooms, stores, access corridors, and plant
rooms adjacent to areas with higher contamination potential. Air will be supplied to these areas by the 2
supply system. Where there is no cascade to C3 areas and where the building construction allows, air in
excess of supply will be removed from C2 areas by the C2 extraction system to maintain a nominal
negative pressure to ambient.

LAW C3 Areas V "~ tion (LV System 72™

C3 areas are normally unoccupied, but allow operator access, for instance during maintenance. vy virtue
of their location and the activities performed within them, these areas have an increased potential for the
release of contamination. C3 areas will typically consist of filter plant rooms, workshops, maintenance

eas monitorii 2 Air will ly be drawn from C2 ar d, wherever possible, casci d
through the C3 areas into C5 areas, or alternatively extracted from the C3 areas by the C3 extraction
system. In general, air cascaded into the C3 areas will be from adjacent C2/C3 subchange rooms. When
sufficient air cannot be cascaded into C3 areas, a dedicated C2 supply equipped with appropriate
backflow prevention will be used.

LAW 75 *~-as Ventilation (LV System 750)

In general, air cascaded into the C5 areas will be from adjacent C3 areas. If there is a requirement for
eng ered duct entries through the C3 boundary, they will be protected by backflow HEPA filters, w 1
all penetrations through the boundary sealed.

The C5 areas in the LAW vitrification plant will comprise the following:

LAW pour and cooling cells

Tank rooms

WESP rooms

Finishing line through the swabbing cell

Air will be cascaded into the C5 areas and extracted by the C5 extraction system. Engineered duct entries
(air in-bleeds) through the C5 confinement boundary will be protected by backflow HEPA filter isolation
dampers, with all penetrations through the boundary sealed.

4.2.4.9. LAW Vitrification Plant Completion Schedule

As the design of the RPP-WTP progresses, additional information will be provided in this section. The
LAW vitrification system design for construction will be completed and provided to Ecology. A
complete list of completion schedule items is identified in Appendix 4A.

4.2.5. HLW Vitrification Plant

The HLW vitrification plant will consist of several process systems designed to perform the followi
functions:

Hold pretreated HLW slurry

Convert blended HLW slurry and glass formers into molten glass
Treat melter offgas

Handle IHLW containers
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Store IHLW containers

Provide supporting equipment in the melter cave
Handle miscellaneous waste

e Ventilate the HLW vitrification plant

Figure 4-26 presents the simplified PFD of the HLW vitrification plant. The purpose of this section i¢ »
describe the major systems associated with the HLW vitrification plant. Table 4-4 is a list of the HLW
vitrification system numbers and corresponding engineering drawings.

Descriptions of the HLW vitrification process and vitrification offgas treatment systems are provided in
ctions 4.2.5.1 through 4.2.5.4. Descriptions of the IHLW glass container handling systems are in

section 4.2.5.5. Descriptions of the melter cave support and miscellaneous waste handling systems are in

section 4.2.5.6. Descriptions of the HLW vitrification plant ventilation systems :in section 4.2.5.7.

Completion schedule information is presented in section 4 5.8. Engineering drawing: 4 docu:

related to the HLW vitrification plant are identified in Appendix 4A.

4.2.5.1. HLW Melter Feed (HV Systems 110, 131)

The HLW melter feed system consists of concentrate vessels (HV System 110), a blended glass former
feed hopper, and melter feed preparation and melter feed vessels (HV System 131). An illustration of the
HLW melter feed systems is shown in Figure 4-27. An EDD of the system is identified in Appendix 4A.

The primary functions of this system will be to:

e Receive HLW feed slurry from the pretreatment plant
e Mix glass formers with HLW feed to form a uniform blend
e Provide a blended feed to the HLW melter

The HLW feed slurry will be transferred from the pretreatment plant to waste concentrate vessels

(HV System 110). Process control samples will be collected from these vessels and analyzed to
determine the glass former formulation. The glass-forming chemicals expected to be used include silica,
boric acid, calcium silicate, ferric oxide, lithium carbonate, and sucrose. The HLW feed will be
transferred from the concentrate vessels to the HLW melter feed preparation vessels (HV System 131),
where it will be mixed with glass formers from the HLW blended chemical feed hopper to form a uniform
slurry. This slurry will be transferred to the HLW melter feed vessel and then to the HLW melter

(HV System 211).

4.2.5.2. HLW Melter (HV System 211)

An illustration of the relationship between the HLW melter system and the HLW melter feed systems
(HV Systems 110 and 131) is shown in Figure 4-27. An EDD of the system is identified in A endix 4A.
The primary functions of the HLW melter system will be to:

Convert blended waste slurry and glass formers into molten glass
Deliver molten glass to [IHLW containers

Fill the containers with molten glass waste

Monitor and control glass waste level during glass filling

Blended melter feed, consisting of glass formers and HLW feed slurry, will be received by the HLW
melter from the HLW melter feed vessel (HV System 131). The melter will be remotely operated in a
cave. The melter will be maintained at a negative pressure to the melter cave to ensure that any air leaks
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are inward. The melter cave will also be maintained at a negative air pressure to the operating areas. = 2
melter will be a refractory-lined rectangular tank with an outer steel casing. A water-cooled jacket will
surround the exterior of the refractory to maintain a thermal gradient in the refractory material for
corrosion control, to suppress outward migration of glass, and to reduce the heat load in the process ce

The feed will be heated by passing an alternating electrical current between two electrodes in the glass
pool, in a process known as joule-heating. Feed will be introduced to the melter as a slurry through
nozzles in the melter lid. The water and volatile feed constituents will evaporate from the slurry to leave
behind a layer of material known as the cold cap. New slurry will be added at about the same rate as the
cold cap dissolves, maintaining a steady quantity of cold cap material. Waste feed components that
remain in the cold cap will undergo chemical reaction, be converted to their respective oxides, and
dissolve in the melt. Air injectors may be used to mix and agitate the molten glass.

< I, entrained particulates, decomposition products, and volatile f | constituents will bere  sed as
offgas during the vitrification process. The offgas, along with air from inleakage, purges, and injections,
will be routed to the HLW melter offgas treatment system (HV System 231). The discharge chamber will
contain a trough connected to a pour head for pouring molten glass into containers.

The melter pour spout, located in the melter cave under each discharge chamber, will connect the melter
discharge chamber with the IHLW container. The pour spout will serve as a conduit for molten glass
passing from the melter discharge chamber to the IHLW container. A melter discharge bellows will
provide a flexible seal between the melter discharge chamber and the pour spout mechanism. A knife
valve assembly will seal the pour spout assembly when in the closed position. A slide gate will seal the
melter discharge chamber during pour spout assembly change-out.

The level detection system will monitor and control the level of molten glass within the IHLW container
as it is poured from the HLW melter spout. A thermal imaging system, using an infrared camera with
associated software to provide glass level monitoring of the entire HLW container, is currently considered
the best option for the primary system. Discrete point radiation detectors are currently considered the zst
option for the secondary system. To prevent “common mode failure”, two separate operating systems
will be used. Under normal operation, the monitoring system will be operated through the integrated
control system (ICS). A “hard-wired” system will be used to back up the primary operation system and
automatically shut down the filling activities. Additional information on the HLW melter 1s provided in
section 4.3.3. '

4.2.5.3. HLW Melter Offgas Treatment (HV System 231)

HV System 231 will consist of primary, standby and secondary systems, illustrated in Figure 4-28 and
4-29. An EDD of the system is identified in Appendix 4A. The primary functions of this systems will be
to:

o Treat melter offgas prior to discharge to plant stack

e Collect and treat vessel ventilation streams

e Prevent melter pressurization
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Primary Offgas Treatment

The primary melter offgas treatment system will consist of a SBS, a WESP, a HEME, and 2 HEPA fil
This system will cool the offgas and remove steam, entrained particulates, decomposition products,
volatile constituents, and aerosols generated by the melter.

An air film cooler will reduce the temperature of the offgas. The offgas will then enter the SBS, where
offgas bubbles will be drawn through a flooded packed bed, condensing steam, further cooling the gas,
and removing larger particles, some aerosols, and soluble constituents greater than one micron.

Ionizing electrodes in the center of tubes within the WESP will create a strong electrical field that charges
particulate matter entrained in the offgas stream. The charged particles will be removed from the offgas
as they adhére to the oppositely-charged tube walls. The WESP will provide high-efficiency removal
sub-m  n aerosols.

Offgas from the HLW vitrification C5 area vessel ventilation/offgas extraction system (HV System 770)
will enter the HLW melter offgas treatment system between the WESP and the HEME. The combine
stream will then be routed through the HEPA filers to remove entrained particulates. The HEME, a
high-efficiency demister with a removal efficiency of about 99 percent for aerosols down to the
sub-micron level, will further remove aerosols from the melter offgas stream and the vessel vent offgas.
Aerosols will adhere to fiber packing filaments within the HEME by surface tension. As the droplets
grow they will acquire enough mass to fall by gravity to the bottom of the unit, where they will be
collected and drained. Condensate from the SBS and HEME and wash water from the WESP tubing 11
be collected in vessels and transferred by HV System 510 to the HLW pretreatment feed receipt vess  in
the pretreatment plant (Section 4.2.2).

S+~~dby Offgas Treatment

The standby offgas treatment system will consist of a backup air film cooler that provides an alternate
route for offgas to the SBS. The standby line will be opened by a fast actuating butterfly valve and will
route the offgas through the backup air film cooler prior to releasing it to the SBS. The primary offgas
line will not be closed when the standby line is opened.

Use of the standby system is expected to be infrequent. This system will be actuated when the vacuv  in
the melter reduces, which may result from a constriction or plug in the primary line from the melter to the
SBS, due to particulate buildup. It could also be caused by other abnormal situations, including a melter
offgas surge in excess of the normal operational control limits of seven times condensable gases and -ee
times non-condensable gases, or from a general electrical power failure. General power failures are
estimated to occur on average once in 10 years, and the standby generators may take 15 to 30 seconds to
come online. If the capacities of the primary and standby offgas treatment systems are exceeded and
melter pressurization occurs during this power transition or during other abnormal situations, the excess
offgas will be released into the melter cave to protect the melter. The melter cave will be ventilated as
part of the HLW vitrification plant ventilation systems, and filtered through the HEPA filters prior to
release in the HLW vitrification plant stack.

Secondary Offgac Trontmont

The secondary HLW melter offgas treatment system will consist of a caustic scrubber and a thermal
catalytic oxidizer. The caustic scrubber will cool the offgas, remove acid gases, and protect the
downstream catalytic treatment unit. The offgas stream will move countercurrent to a trickling caustic
liquid stream in the packed scrubber column. Liquid blowdown from the caustic scrubber will be
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collected by HV System 510 and transferred to the pretreatment plant. The thermal catalytic oxidizer unit
will destroy VOC:s in the offgas stream. After completing this treatment train, the offgas will pass to the
HLW vitrification plant ventilation system, where it will be treated by additional HEPA filtration before
being released to the atmosphere through the HLW vitrification plant stack.

The HLW melter offgas treatment system will meet all applicable air regulations.

4.2.5.4. HLW Vitrification Plant Liquid Effluent (HV System 510)

The primary purpose of this system will be to receive, store, and transfer routine and non-routine LAW
secondary effluent streams for treatment. Routine effluents are liquids or slurries routinely or periodically
generated during vitrification. Non-routine effluents include vessel, equipment and cell washes; spills;

vi  verflows; fire protection water discharges; and sump, floor drain and sink discharges. An

| ion of 1 st nF 0. of the sys  11s identified in Appendix 4A.

This system will consist of four primary vessels: the LAW vessel, the acidic waste vessel, the; mtv h
and drains vessel, and the decontamination effluent collection vessel. The LAW vessel will receive
effluent from the HLW offgas caustic scrubber and any steam condensate or floor drains. The HLW
acidic waste vessel will receive SBS purge, WESP, HEME drainage and HLW feed transfer line flushes.
The plant wash and drains vessel will receive all vessel and cell washwater from the HLW vitrification
plant and C3/CS area fire protection water discharges. The decontamination effluent collection vessel
will receive IHLW container decontamination effluent. The effluents of all four HV System 510 vessels:
will be routed to the pretreatment plant.

4.2.5.5. ITHLW Glass Container Handling (HV System 305, 310, 315, 320, 330, 340)

The IHLW glass container handling will consist of:

HV System 305: Clean IHLW container import

HV System 310: IHLW container handling and buffer store

HV System 315: pour tunnel

HV System 320: IHLW container weld, glass sampling, and rework

HV System 330: [HLW container decontamination, swabbing and swab monitoring
HV System 340: IHLW container storage and export

The in vidual systems and their primary functions are described below. EDDs identified in
Appendix 4A provide additional detail.

Clean IHLW Container Import (HV System 305)

The main function of this system will be to provide the means of importing a clean container into the
plant. Areas in the HLW vitrification plant, which will be supported by this system, include the con ner
import truck bay, container import tunnel, and container interface into the container handling cave. The
functions of container import include:

Clean IHLW container receipt

Clean __LW container inspection

Clean IHLW container storage

IHLW container import into the handling cave
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An overhead crane, stationed in the truck bay, will unload shipping containers from the transport truck.
The shipping containers, each containing nine IHLW containers, will be placed in the staging area where
receiving personnel will inspect the container packaging for any shipping damage. The crane will then
remove an individual IHLW container from a shipping container and place it on the inspection/rotation
table. The lid will be removed, and both the container and lid will be inspected for cleanliness, damage,
and compliance with new product container specifications. Each container will be have a unique
identification number that will be entered into the plant tracking system to allow tracking of the container
throughout the plant.

After the container inspection, the inspection table will elevate the container into the vertical position.
With the lid in place, the overhead monorail will transport the contaii  to the import cell. At this pot:
the container will either be set in the import buffer rack or placed in the import bogie staging for import
i the imp« . Transportation thro 2 hatch will be accomplished by the ™™~ "V container

" "'ngand or¢ t  'HV System 310).

IHL.W Container Handling and Buffer Store Systen 2'0)

The primary function of the IHLW container handling system will be to transport the IHLW containers to
required locations within the container-handling cave at the HLW vitrification plant. Secondary functions
of the system will include staging empty containers for filling and full containers for cooling; providing
buffer storage, bogie and crane decontamination and maintenance; and exporting consumables.

-W containers will be transported within the container-handling cave by means of an overhead crane.
A standby crane will be available in the event of the primary overhead crane failure. Leaded glass
windows will be provided for viewing of equipment and operations within the cave area. Integrated
networks of programmable logic controllers, which form part of the RPP-WTP ICS, will be used to
control the mechanical handling. The network will contain a number of operator interfaces for cave face
control or local control of mechanical handling equipment.

Pour ™-nunel (HV “-'stem 315)

The main function of the pour tunnel will be to transport the IHLW containers between the IHLW
container handling cave and the melter pour station. Secondary functions will include removing and
replacing the container lid before and after pouring. This system will also be used to transport
consumable waste, and provide bogie decontamination and maintenance.

This system will consist of a transfer tunnel containing various equipment, including a transfer and
standby bogie rail system, lidding station and maintenance area. The tunnel will be located south of the
melter cave.

Lidded, empty IHLW containers will be placed inside the container fill tunnel, using the
container-handling cave crane (HV System 310), and loaded onto a bogie. The bogie will travi along
rails to the lid-handling assembly, where the lid will be removed. The bogie will then position the
container under the melter pour station, where the pour spout will attach to the container and fill it with
glass. The container will remain at the pour station for a short cooling period to allow a “skin” to form
over the glass, which will provide a seal to prevent additional offgassing. The bogie will then move the filled
container back to the lidding device and the lid will be replaced. A stand-by bogie will be placed in
position under the pour spout. After the 1id has been replaced, the container will remain at the lidding
device for additional cooling. The bogie will then return the filled container to the cave hatch for export
to the HV Systemn 310 buffer/cooling racks, for additional cooling in preparation for welding the lid in
place.
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IH" ** “ontaj--~ *"eld, Glass Sampling, and Rework (HV Svystem 320)

This systenr -—*"" »~~e these primary functions:

Prepare container and lid surfaces for welding

Weld IHLW container lid

Return container to the IHLW container handling and buffer store system (HV System 310)
Provide glass waste sampling assembly

Perform IHLW container straightness, weight, and length checks

Prepare the IHLW container for repairing defective welds

Rework damaged IHLW containers as needed

-SRI of HV System 320 will be to weld the contaun  lid onto the container. In addition.

fillea container 1ength, diameter, straightness, weight, ability to stand unsupported, and ability to fit into
the right-circular cylindrical cavity of the storage rack will be determined. All equipment will be
remotely controlled through robotic or automatic operations. A load cell will be located between the
overhead crane hook and the container grapple, to measure the weight of the containers. Typically,g s
waste residue is not expected on the exterior of the container. However, prior to welding the lid on the
container, the exterior of the container will be inspected, and if any glass is found it will be removed and
disposed of as secondary waste.

The welding process will be automatic GTAW. Although the present intention is for the weld groove
be autogenous (no filler material), the welding equipment will be able to add filler material if warranted.
The welding torch will have an arc voltage controlled head and the ability to remotely control the torch
angle, travel speed, and travel direction. The welding parameters will be recorded and the finished weld
will be visually inspected. Rejected welds may be repaired by re-melting the weld, mechanically
removing the weld and re-welding, or welding a secondary lid over the primary lid. The sealed container
will then be transferred to the IHLW container decontamination, swabbing, and swab monitoring system
(HV System 330).

HV System 320 will also provide a glass sampling assembly. The glass on the surface will be sampled as
it cools.

A rework system will be included in HV System 320, to prepare containers before repairing defective
welds, removing residual glass, and reworking damaged IHLW containers, as required. The complete
rework system will include, but not be limited to, the following:

Weld defect removal equipment and controller
Weld cleaning equipment and controls
Maintenance tooling and racks

HEPA vacuum

Abrasive metal-cleaning equipment

Rework of weld defects in the container lids or complete replacement of defective lids will be performed
remotely using robotic equipment as part of HV System 320. The rework equipment will machine out the
weld defect area, or completely remove the weld. Metal dust and slag resulting from this operation will
be removed using a localized HEPA vacuum, to minimize the spread of contamination.

Any glass spilled on the outside of the container will be removed by abrading the surface. A shield or
catch tray will be placed around the container to catch any loosened glass shards and glass dust. Any
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material caught in the tray will be removed using the localized HEPA vacuum and disposed of as
secondary waste.

IHLW Container Decontamination, Swabbing, and Swab Monitoring (HV Syster- 70)

The primary functions of the system will be to:

e Decontaminate the IHLW container
e Swab and monitor the IHLW container
e Decontaminate the HV System 330 equipment

The primary purpose of HV System 330 will be to remove contamination from the exterior surfaces of the
IHLW containers. The I[HLW container will always be managed above floor level in this syste  either
onabogie or: ended by a crane.

A filled, cooled and welded IHLW container will initially be transported to HV System 330 on a bogie,
and washed in a sealed area using medium-pressure demineralized water to remove any loose
contamination. This water wash will be performed in a vessel mounted on a transfer bogie, which wi
travel from below the container-handling cell to below the decontamination and swabbing cave. Afier the
water wash, the container will be transferred by means of a crane to a tank for further decontaminatic by
chemically etching a thin layer of stainless steel from the container surface, using cerium ion (Ce*") in
dilute nitric acid. The container will then be washed with nitric acid, followed by a second washing with
de-ionized water. The container will remain in the tank to dry, while the decontamination fluids are
pumped into a vessel containing a hydrogen peroxide solution to neutralize any remaining Ce*".
Following neutralization, the fluid will be transferred to the plant waste stream and can be recycled back
into the HLW melter feed system via pretreatment. The decontaminated container will be transported by
overhead crane to the swabbing area.

After decontamination and drying, the container will be swabbed using an automated power manipulator.
If the contamination is below acceptable limits, the IHLW container will be placed into a bogie located
be »w the decontamination cell floor, which will transport it to the HV System 340 container
storage/export cell. IHLW containers that exceed the contamination limits will be returned to the
decontamination and swabbing station for further processing. All swabbing and monitoring results will
be recorded.

LW “~qtainer Storage and Export (HV System 340)

The primary functions of this system will be to:

Provide storage of the IHLW containers in storage racks
Load the IHLW containers into the IHLW storage area
Load the IHLW containers into shipping casks

Evaluate shipping casks for contamination

Load IHLW shipping casks into transport vehicles

The primary facilities associated with HV System 340 will include a container storage area, a shipp: |
cask loading area, and a transport bay for container export. The decontaminated IHLW container w  be
transferred to the THL'W storage area using a bogie and an overhead crane. An IHLW container tracking
system will retain required documentation such as the IHLW identification number, weight, and
dimensions associated with the IHLW containers.. CCTV cameras will provide general viewing of |
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IHLW containers and the storage area. Descriptions of [HLW container inspections are provided in
Chapter 6.

When the IHLW container is ready for exporting to an appropriate permitted facility, a dedicated
transport vehicle will be dispatched to the IHLW transport bay. The empty shipping cask will be
removed from the vehicle and placed on a shielded tunnel bogie system that will remove the cask lide |
transfer the cask to the canister receiving station. The IHLW container to be transported will be visually
inspected and its identification will be confirmed. After the operator has recorded the inspection
information, the container will be lifted by overhead crane and placed into an individual shipping cask.
The cask lid will be replaced and the shipping cask will be placed on the transport vehicle by an overhead
crane. The container will be transported to an appropriate permitted facility after the cask exterior has
been verified to be below the acceptable radioactive contamination level.

2.5.6. HLW Melter Cave Supportand M " iten: e ™V Syst____ 241, 270 420, 440,
450)

HLW melter cave support, maintenance and melter dismantling will consist of these systems:

HV System 241: HLW melter cave support
HV System 270: filter cave
HV System 420: HLW melter transport
HV System 440: HLW secondary waste container package
/ System 450: HLW secondary solid waste container swabbing and monitoring, storage and export

The individual systems and their primary functions are described below.

HLW Melter Cave Support (HV System 241)

HV System 241 will provide remotely operated equipment to perform these support activities in the
melter cave:

Melter maintenance and replacement

Melter component and consumable maintenance and replacement
Melter component and consumable dismantling, sorting and loading
Equipment decontamination and hands-on maintenance

The melter cave will contain the melter, melter feed preparation and feed vessels, and certain offgas
system components. Overhead cranes, hoists, MSMs, and power manipulators will be the primary
equipment used to carry out various replacement, size reduction and packaging tasks. Auxiliary tools will
include impact wrenches, nut-runners, and hydraulic shears.

In addition, HV System 241 will provide the means to dismantle and reduce the size of spent melter
components or consumables for export out of the cave in 55-gallon drums. Various size reduction t¢ s
will be used to cut down the equipment. The waste will be placed on a sorting table for screening ar
segregation prior to packaging and export.

Melter replacement will generally be preceded by an alternate glass removal step. Lid heaters will keep
the glass pool at the desired temperature ranges. Air and vacuum lines will be inserted to draw the n  Iten
glass into an attached container. The failed melter will be disconnected and prepared for transport out of
the cave.
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A consumable bucket, equipped with interchangeable lid cutouts called templates, will be used to imp
and export melter consumables. HLW Melter feed system vessels will be organized such that power
manipulators can disconnect connections and prepare failed vessels and components for export.
Components of the HLW melter offgas system found in this cave will also be organized for sim
activities.

HV System 241 will provide a crane decontamination room above the C3/C5 airlock, to allow for
decontamination of equipment before hands-on maintenance in the crane maintenance area. 1 2
decontamination room, the crane and equipment will be decontaminated with a demineralized high
pressure wash water spray. Non-organic detergents or acid solvents may also be used, if needed. Wash
water will be collected by a sump.

Filter Cave(H™" <+ ~™™

The HLW filter cave will house the equipment that provides CS filtration for the HLW vitrification plant.
Located within the cave will be the HVAC HEPA filter banks, HLW melter offgas HEPA preheaters,
HLW melter offgas HEPA filters, and ancillary equipment and instrumentation. The primary functions of
this system will be to provide the equipment and controls necessary for:

e Filtration of process area exhaust air
e Service, repair, and replacement of filters
e Size reduction and packaging of spent filters

Spent equipment and consumables will be moved into and out of the filter cave using bogies ar  cranes.
Power manipulators and hoists will facilitate the movement of equipment within the filter cave. Shield
doors will form a radiological barrier between the cave and the overhead crane maintenance area. The
filter cave will be equipped with CCTV.

A power manipulator will be used for interfacing directly with filter lids, dampers, and elements duri
replacement of HEPA filters. Spent filters will be placed into a disposal basket at the filter compactor. A
two-stage compact telescopic cylinder compresses the filter into the basket sized to fit inside 55-gallc
drum on top of a drum transport bogie. Once the basket is full, it will be loaded into the drum and
transported to the secondary solid waste container swabbing and monitoring, storage, and export area
(HV Systern 450). Spray wash nozzles above the crane’s locked position and a spray cabinet for the
power manipulator will be used to ensure that the equipment is maintained in an uncontaminated state.

HLW Melter Transport (H'” “--*~—~_420)

The primary functions of this system will be to provide the equipment and controls necessary to:

¢ Transport new melter units into the HLW melter cave
e Remove spent melter units from the HLW melter cave
e Decontaminate and monitor the spent melter overpacks

A multi-axle transporter will be used to move a new overpacked HLW melter from the melter assembly
building to the HLW vitrification plant loading dock. The overpacked melter will be offloaded,
transferred through the rollup doors to the melter cave airlock, transferred through the airlock, and docked
to the melter cave shield door. After opening the shield and overpack doors, the melter will be moved out
of its overpack and installed in the melter cave, using the melter cave bogie.
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The process of removing a spent HLW melter from the cave and loading it back into its overpack is the
reverse of the installation. The overpack will provide a sealed, shielded disposal container for the spent
melter. After the outside surfaces of the overpack have been checked for radiological contamination and
decontaminated as required, the spent melter and its overpack will be moved through the melter airlock
and placed on the transporter, to be moved out of the HLW vitrification plant through the rollup doors.

Decontamination of the overpack in the C3/CS airlock, before it is exported, will be done manually us g
moist cloths. Water spray will also be provided as a contingency. The airlock will have stainless steel
liner and a sump to collect any decontamination water.

If a failed melter requires<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>