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SYSTEM SPECIFICATION FOR THE
DOUBLE-SHELL TANK SYSTEM

1.0 SCOPE

1.1 IDENTIFICATION

Jhis specification establishes the functional, performance, design, development, interface,
and test requirements for the Double-Shell Tank (DST) System segment, hereafter referred to as
the system or the DST System, of the Tank Waste Renwdiation System (TWJZS) located at the
Hanford Site in Washington State. This version of the specification establishes system-level
requirements for the DST System that are applicable to the first phase (Phase 1) of the TWRS
mission described in HNF-SD-WM-MAR-008. Moreover, this specification does not specify
requirements for the DST System for either the Phase 2 or the system closure period. The basis
for Phase 2 and closure phases are expected to be developed over the next few years. This
specification will be used as the basis for assessing the existing DST System against the needs of
the Phase 1 mission and as the basis for developing subsystem/component specifications. The
requirements of this specification wi11be allocated to subsystems and components as firther
analysis and system definition dictate.

Several of the Phase 1 requirements are recommended values designated by the acronym,
TBR (to be refined). The TBR requirements are based on technical and programmatic
assumptions that cannot be validated at this time. Factors preventing validation of assumptions
include uncertainties in (1) the requirements of the Phase 1 contracts which have not yet been
negotiated, (2) waste volumes to be generated through other missions including salt well
pumping, and (3) the processing characteristics of individual tank wastes. These requirements
(or recommended values, as appropriate) will be updated as additional information becomes
available.

Recommended values for Phase 1 requirements will be converted to final requirements
afier assumptions are validated. Assumptions related to the Phase 1 contracts will be validated
after the contracts are executed as early as May 1998. Assumptions related to the processing
characteristics of the waste will be validated following completion of laboratory-scale processing
tests. Assumptions related to other DST missions such as salt well pumping and potential use of
DSTS to store K Basin waste will be validated after plans and modeling of impacts have been
completed.

rim existing DST System will be used as the point of departure for the Phase 1 DST
System design. An authorization basis governing the existing system has been approved and is
contained in HNF-SD-WM-BIO-001, TWRS Basis for

documents These requirements will also be used as a
lnterirn Operation (BIO), and other
point of departure for safety requirements.

1
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However, as the DST System design evolves for Phase 1, authorization basis requirements may
be modified to more adequately address specific operational scenarios and configurations.
Requirements derived from the authorization basis are designated by the acronym ,AF3in
parentheses (AB).

1.2 DOUBLE-SHELL TANK SYSTEM SEGMENT OVERVIEW

1.2, i Relationship to Hanford Site Missions

“Theprimary mission of the Hanford Site is to safely cleanup and manage the site’s wastes.
‘This mission was broken down into a series of fimctions and requirements that were allocated to
major facilities on the Hanford Site. A Hanford Site Technical Database (HSTD)
(HNF-SD-TWR-CSUD-OO1, HNF-SD-WM-013) was created in RDD-I OOTM(database program
by Ascent Logic Corporation) to manage these requirements and associated major facility
definitions. This database forms one cornerstone for defining requirements for major Hanford
Site systems such as TWRS. A major portion of the cleanup mission (specific major facilities
and associated HSTD requirements) has been allocated to TWRS, as defined in
H?’JF-SD-WM-MAR- 008.

The primary functions of the TWRS mission are to (1) store, prepare, immobilize, and
package wastes already stored in the DST System; (2) accept new wastes from specific Hanford
Site waste generators; (3) permanently store immobilized low-activity waste (LAW); and
(4) provide interim storage of immobilized high-level waste (HLW) before permanently storing
immobilized HLW in a geologic repository. Nine of the major facilities identified in the HSTD
have been allocated to TWRS to accomplish this mission; one of which is the DST System. The
major facilities that will perform the TWRS mission are shown in Figure 1-1. The relationships
among these major facilities are diagrarnmed in the TWRS Operation and Maintenance (O&M)
Scenario Flow Diagram (Figure 1-2).

‘TheHSTD identifies top-level fictions down to the level where they are wholly
performed by a major facility. Figure 1-3 shows the major facilities and fhnctions allocated to
TWRS. Functions allocated to the DST System are collected below the box representing that
system. The purpose of this specification is to define the required performance characteristics of
the DST System for Phase 1. The specification collects requirements allocated to the system
from the HSTD and drives the requirements for all subordinate subsystems and components. A
more complete discussion of this specification, its relationship to other basis documents, and how
it ;ies to the HSTD was provided in the updated Tank Wuste Rernediation System Systems

Engineering A4anagemen/ Plan (HNF-SD-WM-SEMP-002). Requirements traceability reports
will be available once the data from this specification is input to HSTD. Currently, HSTD
contains requirements traceability reports for about half of the requirements and recommended
*]aluescontained in this specification.

2



Figure 1-1. Hanford Site Technical Baseline Major Facilities Allocated to
Tank Waste Remediation System.
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Figure 1-2. Tank Waste Remediation System Operation and Maintenance Scenario Flow Diagram.
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1.2.2 Double-Shell Tank System Purpose

The DST System is a major facility performing a significant part of the TWRS mission.
‘Thepurpose of the DST system is to store tank waste already in the system, receive and store
waste from the Single-Shell Tank (SST) System and onsite waste generators, separate waste into
LAW and HLW components, deliver separated waste to the immobilization facility feed tanks,
and accept waste byproducts from these facilities, The system will comply with appropriate
federal, state and Hanford Site regulations. A more detailed description of this system”s
functions is provided in Section 3,1.

The TWRS Environmental Impact Statement (EIS) (DOE/’EIS-0l 89)/Record of Decision
(ROD) (62 FR 8693) and HNF-SD-WM-MAR-008 divide the mission into two waste treatment
phases, which are to be followed by tank farm closure. Phase 1 will demonstrate the capability
to immobilize both LAW and HLW by processing a specified amount of waste from the DSTS.
The DST System will still contain a significant quantity of waste when this portion of the TWRS
mission is completed. Phase 2 will include fill-scale processing of the remaining underground
storage tank waste, including that contained in DSTS, SSTS, and miscellaneous underground
storage tanks (MUSTS). Phase 2 operations are planned to start approximately 9 years after the
start of Phase 1 and are not yet well defined. The functions and requirements defined in this
specification support only Phase 1 and other TWRS missions defined in Tank Was/e Remedia/ion

System Operational Waste Volume Projection (HNF-SD-WM-ER-029).

1.3 DOCUMENT OVERVIEW

This document is a technical specification containing system-level requirements and
recommended values for the DST System. The document is organized as follows.

Section 1.0 identifies the system defined by this specification, provides a general
description of the purpose of the system, and provides this document overview.

Section 2.0 identifies documents that form a part of this specification by reference.
Documents listed in this section are cited in later sections of the specification as requirements.
This section does not contain a complete list of all documents used to establish requirements but
only those explicitly cited.

Section 3.0 provides a definition of the DST System and specifies the requirements that
define and constrain the system. This section is divided into eleven major subsections, eight of
which apply to the DST System The subsections are described below.

H* Section 3.1 defines the DST System, both in terms of its fi.mctional behavior and its
system architecture. The behavior is diag-rammed using fictional flow block
diagrams. The system architecture is represented in block diagrams. This high-level
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specification shows architecture at an abstract level and avoids assumptions of
specific technical solutions for subsystems that have not yet been filly defined.

● Section 3.2 contains system characteristics (e.g., fi.mctional requirements [based on
the functional flow block diagrams]); quantified performance levels for each
function; interface requirements with other major facilities or systems external to the
DST System; constraints on system quality factors (e.g., reliability and design life);
natural and induced environmental conditions that affect the system
(e.g., earthquakes, weather, radiation); and flexibility and expansion requirements
that enable fiture system enhancements.

● Section 3.3 specifies design and construction requirements imposed on the system by
external sources. These requirements apply to design and are often not directly
derivable from the mission. These requirements will either be worked into the
fimctionality of subsystems and components or passed down to the appropriate end
item specification to be incorporated into the design. Categories of requirements in
this section include material, process and design practice requirements,
electromagnetic radiation resistance, safety, and human factors.

9 Section 3.4 identifies required standards for documenting system design
requirements.

● Section 3.5 specifies requirements to the system designer for maintaining and
supporting the system.

● Section 3.6 identifies persomel and training requirements that must be integrated into
system design.

9 Section 3.7 identifies the subsystems and components that compose the DST System.
The purpose of each subordinate item, a description of its purpose, a description of
the system capabilities, and inter-relationships among subordinate items are
discussed. This section contains general information based on nontechnology-
specific expectations. When the Alternative Generation Analyses (AGAs) are
complete, this section will be updated.

● Section 3.8 specifies the order of precedence of documents cited by this specification
and/or of the requirements within the specification. Guidance is provided to system
developers regarding which requirements and/or sources take precedence over others
in the event of a conflict among them.
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● Section 3.9 states specific tests under which specific conditions are to be used to
veri~ the system meets the requirements of this specification. This section is a
companion to Section 4 which identifies which system capabilities shall be verified
by test.

* Section 3.10, “Standard Sample,” is not applicable to the DST System.

● Section 3.11, “Reproduction Standard,” is not applicable to the DST System.

Section 4.0 identifies the required means for veri~ing that the system design will perform
as specified in Section 3.0. The information in this section will be used to show acceptability of
design before onsite construction.

Section 5.0 specifies requirements, if any, for packaging and handling system components
for delivery to the site.

Section 6.0 contains information helpfid to understanding this document (e.g., important
terminology definitions, major assumptions). This section contains no requirements.

Section 7.0 contains the appendix that provides supplemental information published
separately to support document maintenance. This specification revision provides traceability to
the reference source document for each requirement in this section. Traceability to
HNF-SD-WM-MAR-008 will reside in the HSTD.
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2.0 APPLICABLE DOCUMENTS

The requirements applicable to the DST System mission come from government and
nongovermnent source documents. These documents define requirements for the system’s
design, its products and effluents, and other interfaces for successfi.d completion of the
‘TWRSmission. Each document identified in this section is referenced in this specification and
represents apart of the specification.

2.1 GOVERNMENT SOURCES

DOE orders and regulatory documents, including those promulgated by the federal and
Washington State government, are the bases for parts of this specification to the extent specified
herein. Documents that form a part of this specification are listed below.

Fede al Documr ents

Code of Federal Regulations (CFRS)

40 CFR 264 Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities

40 CFR 265 Interim Status Standards for Owners and Operators of

Hazardous Waste Treatment, Storage and Disposal Facilities

47 CFR 15 Federal Communication Commission Rules and Regulations
● Subpart B ● Emergency Management Center Regulations

U.S. Department of Energy (DOE) Orders

DOE 6430.lA General Design Criteria

State Documents

Washington Administrative Codes (WACS)

WAC 173-200 Water Quality Standards for Ground Waters in the State of

Washington

WAC 173-201A Water Quality Standards for Surface Waters in the State of

Washington

9
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WAC 173-240 Submission of Plans and Reports for Construction of Waste

Water Facilities

WAC 173-303 Dangerous Waste Regulations

WAC 173-360 Underground Storage Tank Regulations

2.2 NONGOVERNMENT DOCUMENTS

The Hanford Site documents listed below form a basis for part of this specification to the
extent specified herein. Note: The HNF-PROS implement federal and state regulations and
DOE orders. Prior to their use, it is the responsibility of the designer to verifJ these
HNF-PROS remain compliant with the latest revision of their parent regulations and with the
DOE orders imposed by contract.

Hanford Site Procedures

H-NF-PRO-057

HNF-PRO-097

HNF-PRO-153

HNF-PRO-I 54

HNF-PRO-155

HNF-PRO-156

HNF-PRO-157

HNF-PRO-158

H-NF-PRO-159

HNF-PRO- 160

HNF-PRO-161

HNF-PRO-162

HNF-PRO-163

HNF-PRO-222

H.NF-PRO-224

HNF-PRO-242

H-NF-PRC)-334

Hanford General Employee Training

Design and Evaluation

Nuclear Process Operator Training Program

Responsibilities and Procedures for All Hazardous Material

Operations Management Fundamentals Training Program

Nonradioactive Hazardous Material/Waste Shipments

Radioactive Hazardous Material/Waste Shipments

Shipping and Receiving in the 1100 Area

ALARA Program Description

Cargo Tanks

Criticality Safety Training Program Description

Temporarily Upgrading Non-exempt Employees to Exempt

Documentation and Record Keeping

Quality Assurance Records

Document Control

Engineering Drawing Requirements

Criticality Safety General Requirements

10
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HNF-PRO-394

HNF-PRO-445

I-INF-PRO-451

~;” .p~@45’2

HNF-PRO-455

H?’JF-IW.()-537

HNF-PRO-538

HNF-PRO-539

HNF-PRO-540

HNF-PRO-541

HNF-PRO-542

HNF-PRO-543

HNF-PRO-544

HNF-PRO-545

HNF-PRO-546

HNF-PRO-547

HNF-PRO-548

HNF-PRO-549

HNF-PRO-550

HNF-PRO-700

HNF-PRO-701

HNF-PRO-702

HNF-PRO-703

HNF-PRO-704

Physical Protection of Properties and Facilities

Design Verification Requirements

RegulatedSubstance Management

NEPA, SEPA CultwwlandNaturalRes ources

Solid Waste Management

Criticality Safety Control of Fissionable Material

Criticality Safety Training

Criticalip Safety Evaluation

Criticality Prevention Specljlcations

Criticality Safety Postings

Criticality Labiliy Fissionable Material

Fissionable Material Storage

Criticality Plant Configuration Control

Fissionable Material Packaging and Transportation

Criticali~ Alarm System

Criticality Safe~ for Firejlghting

Criticalig Safety Inspections and Assessments

Criticality Safety Nonconformance Response

Criticality or Potential Criticality Accidents

Safety Analysis and Technical Safety Requirements

Safety Analysis Process-Existing Facility

Safety Analysis Process-Facility Change or Modljication

Safety Analysis Process-New Project

Hazard and Accident Analysis Process

11
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Other Hanford Site Documents

I+IW-2004, Rev. O

H?NF-2288

mF-.MP-599

HNF-SD-WM-BIO-001 ,
Rev. O-G

HNF-SD-WM-DQO-001 ,
Rev. 2

HNF-SD-WM-DTR-046,
Rev. O

HNF-SD-WM-TR-026

HNF-SD-WM-TSR-O06,
Rev. O-I

HSRCM-1, Rev. 2

OSD-T-15 1-00007

JVHC-CM-7-5

WHC-SD-GN-ER-501 ,
Rev. O-A

WHC-SD-WM-DQO-O 14,
Rev. 1-A

WHC-SD-WM-EV-053,
Rev. 4

WHC-SD-WM-HSP-O02,
Rev. 2-F

WHC’-SD-WM-OCD-O 15,
Rev. 1

Estimated Dose to In-Tank Equ@ment. Phase 1

Miscellaneous Supporting Information for: $’stem

Specl~cationJor the Double-Shell Tank System

(HNF-SD-TRD-007)

Project Han@rd Quality Assuran(:e Program Description

Tank Waste Remediation System Basisfor Interim Operation

Data Quality Objectives for Tank Farm Waste Compatibility
Program

Results of Dilution Studies with Waste@om Tank 241-A-105

Tank Waste Remediation System Dangerous Waste Training

Plan

Tank Waste Remediation System Technical Safety Requirements

Hanford Site Radiological Control Manual

Unclassljied Operation Specl~cations for the 241-AN AP, A W,
AX AZ, & SY Tank Farms

Environmental Compliance

Natural Phenomena Hazards, Hanford Site, South-Central
Washington

242-A Evaporator/Liquid Efluent Retention Facility Data
Quality Objectives

Double-Shell Tank Waste Analysis Plan

Tank Farm Heaith and Safety Plan

Tank Waste Farm Transfer Compatibility Program

If ’there is a conflict between site procedures and source documents, source documents will
take precedent,
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3.0 DOUBLE-SHELL TANK WASTE RETRIEVAL SYSTEM
FUNCTIONS AND REQUIREMENTS

3.1 SYSTEM DEFINITION

3.1.1 Functional Description—Double-Shell Tank System

l%e DST System O&M flow (Figure .3-1) shows the relationships between seven of the
nine EMT fimctions. (The two omitted functions do not relate to the DST System O&M phases
and are not relevant to this specificaticm.) Five of these functions will be performed during
Phase 1. These five functions, together with their subordinate functions, are listed in Table 3-1.
The remaining two fbnctions will be performed after Phase 1 and are not relevant to this
specification. The relationship among the subordinate functions is diagramed in the DST
System fictional flow block diagram (Figure 3-2), which illustrates the DST System fictional
behavior, shows how waste will flow from its sources through the DST System to the privatized
vitrification plants, and shows byproduct waste flow returning from the plants back into the DST
System.

Table 3-1. Phase 1, Double-Shell Tank System Functions.

Maintain Safe and Compliant Wastewithinthe
DSTSystem

.

.
●

✎

✎

✎

✎

☛

Store Waste inWestAreaDSTS
Store WasteinEastAreaDSTS

TransferWastefrom204-ARWasteUnloading
Facilityto EastAreaDSTS
Receive New LiquidWasteintoWestArea
DSTS
ReceiveNewLiquidWasteintoEastAreaDSTS

Receive ConcentratedWastefromEvaporator
ReceiveEmergencyPurgefromEvaporator
ReceiveWasteProductsfromLAW/HL W and
LAWTreatment

Prepare LAWFeedfor Phase 1 Treatment “
. BlendLAWinLAWStagingTanks
. TransferLAWSupematantsto VendorFeed

Storage
—.. ——... —,,.

DST = double-shelltank.
HLW= high-level waste.

LAW = low-activity waste.

Remove Waste from DSTS,Phase1
● Prepare Waste in West Area DSTS
. Transfer Waste Between West Area DSTS
e Transfer Waste Cross-Site
. Prepare Waste in East Area DSTS
. Transfer Waste Between East Area DSTS
* Transfer Waste for Concentration
. Transfer Waste to LAW Staging Tanks

Prepare HLW Feed for Phase 1 Treatment
. Perform Enhanced Sludge Washing (In-tank)
. Transfer Sludge Wash Supematants to East

DSTS
. Prepare HLW Solids in Sludge Washing Tanks
. Transfer HLW Sludge to LAW/HLW Plant

Sample DST Waste

13



Figure 3-1. Level 4 Double-Shell Tank System Operations and Maintenance
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Figure 3-2. Double-Shell Tank System Functional Flow Block Diagram (Sheet ! of 3).
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Figure 3-2. Double-Shell Tank System Functional Flow Block Diagram (Sheet 2 of 3),
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3.1.2 System Description

The DST System is a major facility that interfaces with other Hanford Site major facilities
(Figure 3-3). The DST System receives additional waste from the SST System and onsite waste
generators, delivers waste to the evaporator, receives concentrated waste from the evaporator.
and delivers waste to the immobilization facilities (i.e., the LAW and LAW/HLW Plants). The
222-S Laboratory analyzes waste samples from the DST Systems in support of safe storage,
retrieval, and processing.

‘Theexisting DST System consists of the items listed in Table 3-2. Figure 3-4 shows the
relationship among these elements. The gray boxes on this figure represent elements required for
Phase 1 that do not exist today. The system includes six tank farms containing 28 DSTS. The
system will contain 26 DSTS afler two tanks are turned over to the vitrification private
contractor. Five of the tank fhrrns are located in the 200 East Area; one is located in the
200 West Area. The four tanks in the 241-AY and 241-AZ tank fms are designed to store high
heat or “aging” waste and have a design storage capacity of 3,800 m3/tank (1 Mgal/tank). All
other DSTS have a design capacity of 4,390 m3/tank (1. 16 Mgal/tank).

Table 3-2. Double-Shell Tank, Existing System Items.

200 East Area I 200 West Area -

241 -AN Farm (seven tanks)
241 -AP Farm (eight tanks)
241 -AW Farm (six tanks)
241 -AY Farm (two tankshwo diversion boxes)
241 -AZ Farm (two tanks)
244 -A Receiver Tank (DCRT)*
244-BX Receiver Tank (DCRT)*
244-AR Vault*
244-CR Vault*
East Area DST Transfer System
204-AR Facility

241-SY Farm (three tanks)
244-TX Receiver Tank (DCRT)*
244-U Receiver Tank (DCRT)*
244-S Receiver Tank (DCRT)*
West Area DST Transfer System
Cross-site Transfer System

*Miscellaneous underground storage tanks assigned to the DST System.
DCRT = double-contained receiver tank.
DST = double-shell tank.

T’WRScontains MUSTS used (1) as catch tanks, neutralization tanks, settling tanks, and
receiving vault tanks; (2) for waste handling in the tank farm system; (3) for uranium recovery
support; or (4) to support waste handling from a specific facility. Responsibility for 36 inactive
MUSTS and 12 active MUSTS has been assigned to TWRS (HNF-SD-WM-MAR-O08). Active
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Figure 3-4. Phase 1 Double-Shell Tank System.
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MUSTS that have been allocated to the DST System are included in Table 3-2. The remainder of
MUSTS have not been allocated to a major facility at this time.

Waste is moved between the DSTS in each area by the transfer systems using underground

pipelines. These pipelines include diversion boxes and valve pits to direct waste to its
destination. The system also has two cross-site transfer lines to move waste between the 200
West Area and the 200 East Area.

Other items in the DST System include five double-contained receiver Ianks (DCRTS), the
244 AR and 244-CR vaults, and the 204-AR Unloading Facility. “~heDCRTS are used to collect
liquid waste from the SSTS (e.g., salt well pumping liquor) before transfer to a DST.

The 244-AR vault was used to condition waste from the Plutonium-Uranium Extraction
Facility (PUREX) before the waste was transfened to a DST and to prepare waste for processing
in B Plant during campaigns to recover cesium and strontium from the waste. The 244-AR vault
has been decommissioned but still contains waste that must be removed before the vault can be
closed. The 244-CR vault was used to store sludge dissolved during the cesium and strontium
recovery campaigns. It is currently used, like a DCRT, to accumulate waste from the SSTS
before transfer to a DST.

The 204-AR Unloading Facility receives waste transported to the DST System by tank
truck or rail tank car and transfers the waste to an East Area DST. This facility includes
chemical adjustment capability to ensure waste transferee from the facility will meet DST
System waste composition requirements.

Figure 3-4 shows three system elements that support all other system elements: the master
monitor and control system, the utilities distribution system, and the maintenance and recovery
system. The existing master monitor and control system (i.e., the Tank Monitor and Control
System) provides monitoring of some DST farm parameters. The utilities distribution system
receives electrical power and water from the site and distributes them throughout the DST
System, providing utilities that are wholly contained within the DST System The support
services function provides ofllces, change rooms, and other facilities necessary for operation of
the system, training of personnel, and equipment for recovery from off-normal events.

3.2 SYSTEM CHARACTERISTICS

The following sections specifi the characteristics of the DST System.

3.2.1 Performance Characteristics

The system shall function to the levels specified below,
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3.2.1.1 Maintain Safe and Compliant Waste within the Double-Shell Tank System. The
DST System shall store existing tank waste and waste received from the SST System and onsite
waste generators in DSTS.

a. Double-Shell Tank System Storage Capaci~, Phase 1. The system shall provide the
means to store at least 120,000 m3 (,31 8 Mgal) of waste until two tanks are turned over to
Phase 1 privatization contractors; thereafter, the system shall be capable of storing at least
112,000 m3 (29.5 Mgal) of waste through the end of Phase 1.

b. Double-Shell Tank System Spare Storage Capacity. The system shall maintain spare
capacity with adequate heat dissipation capability to receive the largest volume of liquid
contained in any one tank for emergency situations.

3.2.1.1.1 Store Waste in West Area Double-Shell Tanks. The system shall store existing
waste and waste received from the SSTS and generators in the 200 West Area.

a. West Double-Shell Tank System Storage Capacity, Phase 1. The system shall
provide the means to store at least 13,000 m3 (3.5 Mgal) of waste in the 200 West Area DSTS
through the end of Phase 1.

3.2.1.1.2 Store Waste in East Area Double-Shell Tanks. The system shall store existing
waste in the 200 East Area DSTS and waste received from the SSTS, the 200 West Area DSTS,
200 East Area generators, and other generators that use the 204-AR Vault.

a. East Double-Shell Tank System Storage Capacity, Phase 1. The system shall
provide the means to store at least 107,000 m3 (28.3 Mgal) of waste in the 200 East Area DSTS
until two tanks are turned over to Phase 1 privatization contractors; thereafter, the system shall be
capable of storing at least 98,000 m3 (26 Mgal) of waste through the end of Phase 1.

3.2.1.1.3 Transfer Waste from 204-AR Waste Unloading Facility to East Area Double-Shell
Tanks The system shall remove waste from tanker trucks and rail cars parked at the 204-AR
Waste Unloading Facility, adjust the waste chemical properties, and transfer it to a 200 East
Area DST for storage.

a. 204-AR Annual Capacity. The system shall have the capacity to transfer at least
1,514 rn3(0.40 Mgal) (TBR) of waste per year through Phase 1.

b. 204-AR Batch Transfer. The system shall be capable of unloading batches of up to
18.9 m] (5,000 gal) (T13R)in less than or equal to 1 day,

c. 204-AR Transferred Waste Properties. The system shall transform the wastes
specified in the requirement “204-AR Waste Receipt Properties” (Section 3.2.3. 1.a) to satisfy the
requirements of HNF-SD-WM-DQO-001.

22



, ;’ #

HNF-SD-WM-TRD-O07
Revision D

3.2.1.1.4 Receive New Liquid Waste into West Area Double-Shell Tanks. The system shall
receive waste from 200 West Area waste generators and route it to a 200 West Area DST.

a. West Area Liquid Waste Annual Capacity, The system shall be capable of receiving
at least 15,000 m3 (4.0 Mgal) (TT3R)of liquid waste per year through Phase 1.

b. Waste Batch Size---West Area. The system shall be capable of receiving batches of
4 m; (0.001 Mgal) (TBR) to 2,700 xn3(0.72 Mgal) (TBR) in less than or equal to 9 days. (TBR)

3.2.1.1.5 Receive New Liquid Waste into East Area Double-Shell Tanks. ~he system shall
receive waste from 200 East Area waste generators and route it to a 200 East Area DST.

a. East Area Liquid Waste Annual Capacity. The system shall be capable of receiving
at least 15,000 m3 (3.9 Mgal) (TBR) of liquid waste per year through Phase 1.

b. Waste Batch Size--East Area. The system shall be capable of receiving batches of
20 m3 (0.005 Mgal) (TBR) to 3,000 m3 (0.8 Mgal) (TBR) in less than or equal to 9 days. (TBR)

3.2.1.1.6 Receive Concentrated Waste from Evaporator. The system shall route concentrated
waste from the 242-A Evaporator to 200 East Area DST for storage.

a. Annual Volume of Concentrated Waste. The system shall be capable of receiving up
to 9,100 m3 (2.4 Mgal) (TBR) of waste per year though Phase 1.

b. Concentrated Waste Receipt Rate. The system shall comply with the requirements for
the 242-A Evaporator interface (Sections 3.2.3.6 a and b).

3.2.1.1.7 Receive Emergency Purge from Evaporator. The system shall receive waste from
the 242-A Evaporator during an emergency purge event.

a. Evaporator Purge Batch Size. The system shall comply with the requirements for the
242-A Evaporator interface (Section 3.2.3 .6.c).

3.2.1.1.8 Receive Waste Products from Low-Activity Waste/High-Level Waste and Low-
Activity Waste Treatment. The system shall receive intermediate waste byproducts fkom the
LAW and LAW/HLW treatment plants and route it to a 200 East Area DST.

a. Treatment Plant Waste Product Volume, Phase 1. The system shall be capable of
receiving at least 500 m3 (0.13 !vlga!)(TBR) of entrained solids and ‘OSr/TRUthrough the end of
Phase 1.
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b. Treatment Plant Waste Receipt Requirements. The system shall comply with the
requirements for the “Phase 1 Low-Activity Waste Plant” (Section 3.2.3.7) and the “Phase 1
L,ow-Activity Waste/High-Level Waste Plant” (Section 3.2.3.8),

3.2.1.2 Remove Waste from Double-Shell Tanks, Phase 1, The system shall remove waste
from :3DST and send it to another DST or to the 242-A Evaporator,

a. Low-Activity Waste Staging Quantity, Phase 1. ‘Thesystem shall be capable of
delivering at least 10,500 MT @3R) of sodium to the LA W staging tanks through the end of
Phase 1. The system shall deliver at least 2,000 M’r (“rBR) of sodium before the start of the
Phase 1 Plant operation, 7,000 MT (TBR) of sodium within 5 years after the start of Phase 1
Plant operation, and the balance within 9 years after the start of Phase 1 Plant operation.

b. Space Management Annual Waste Volume, Phase 1. The system shall be capable of
moving at least 87,000 m3(23 Mgal) (TBR) per year of waste through the end of Phase 1 for
space management.

c. Evaporator Feed Volume, Phase 1. The system shall be capable of delivering up to
17,000 m3 (4.4 Mgal) (TBR) of waste per year for transfer to the evaporator through the end of
Phase 1.

d. Unretrieved Waste Properties. The system shall be capable of removing waste forms
with the following properties (TBR). Note: These values bound the waste forms within the
tanks. Actual application of these values will vary by tank.

Supem atant
Density:
pH:
Sodium Molarity:

Soluble Waste
Volubility:

Shear Strength:

Apparent Viscosity:

Yield Stress:

1-1.57 g/mL
8to 14+
Up to 14 Molar

Soluble waste dissolves within 48 hours using the dissolution
kinetics test as described in H?4F-SD-WM-DTR-046.

6.9 Pa at 300 s-}(undiluted settled solids, 45 ‘C)
3.0 Pa at 300 s-’ (undiluted whole tank composite, 45 “C)

10,000 to 10,000.000 CP(in situ, unmixed)

<500 pa (in situ, mixed)
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Insoluble Waste
Volubility: Insoluble waste does not dissolve within 48 hours

using the dissolution kinetic test as described in
HNF-SD-WM-DTR-046.

Shear Strength 2,210 t~}5,360 Pa

3.2.1.2.1 Prepare Waste in West Area Double-Shell Tanks. The system shall prepare waste
stored in the 200 West Area LISTSfor transfer to another 200 West Area DS’Tor cross-site to an
East Area DST.

a. Supernatant Preparation —West Area. The system shall have the capability to adjust
up to 4,400 m3 (1.16 Mgal) of supematant to meet the transfer requirements of
HNF-SD-WM-DQO-001 .

b. Soluble Waste Preparation —West Area. The system shall have the capability to
transform an operator-selected quantity of soluble waste to achieve a sodium molarity of at least
7.0 (TBR) and to transform the solution to satis@ the transfer requirements of
I-INF-SD-WM-DQO-001 in no more than 82 days (TBR).

c. Insoluble Waste Preparation —West Area. The system shall have the capability to
mobilize an operator-selected quantity of insoluble waste and transform it to satisfi the transfer
requirements of HNF-SD-WM-DQO-OO1 in less than or equal to 14 days. (TBR)

3.2.1.2.2 Transfer Waste Between West Area Double-Shell Tanks. The system shall transfer
waste between West Area DSTS.

a. 200 West Area Waste Batch Transfer. The system shall be capable of transfeming
batches of 100 m3 (0.03 Mgal) (TBR) to 4390 m3 (1.16 Mgal) of prepared waste to another
200 West Area DST in 4 to 9 days. (TBR)

b. Waste Pumpability. The system shall satis~ the waste pumpability rules of
WHC-SD-WM-OCD-015, Section 3.2.5, while transferring waste.

3.2.1.2.3 Transfer Waste Cross-Site. The system shall transfer waste from the West Area
DSTS to the East Area DSTS.

a. Cross-Site Waste Transfer Volume. The system shall be capable of transferring
100 n-? (0.03 Mgal) (TBR) to 4,390 m3 (1. 16 Mgal) of prepared waste from a 200 West Area
DST to a 200 East Area DST in 4 to 9 days (TBR).

b. Waste Pumpability. The system shall satisfj the waste pumpability rules of
WHC -SD-WM-OCD-O15, Section 3.2.5, while transferring waste.
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3.2.1.2.4 Prepare Waste in East Area Double-Shell Tanks. The system shall prepare waste
stored in the 200 East Area DSTS for transfer to another East Area DST or to the
242-4 Evaporator.

a. Supernatant Preparation —East Area. The system shall have the capability to adjust
up t J 4,400 m3 (1.16 Mgal) of supernatant to meet the transfer requirements of
HNF-SD-WM-DQO-001.

b. Sohlble Waste Preparation -East Area. ‘Thesystem shall have the capability to
trarsforrn an operated-selected quantity of soluble waste to achieve a sodium molarity of at least
7.0 (TBR) and transform the solution to satis~ the transfer requirements of
HNF -SD-WM-DQO-001 in no more than 117 days (l’BR).

c. Insoluble Waste Preparation —East Area. The system shall have the capability to
mobilize an operator-selected quantity of insoluble waste and transform it to satisfi the transfer
requirements of HNF-SD-WM-DQO-001 in less than or equal to 1 day. (TBR)

3.2.1.2.5 Transfer Waste Between East Area Double-Shell Tanks. The system shall transfer
waste between East Area DSTS.

a. 200 East Area Waste Batch Transfer. The system shall be capable of transferring at
least i 5 m3 (0.004 Mgal) (TBR) to 4,390 m3 (1. 16 Mgal) of prepared waste to another 200 East
Area DST in 4 to 9 days. (TBR)

b. Waste Pumpability. The system shall satisfy the waste pumpability rules of
WHC-SD-WM-OCD-015, Section 3.2.5, while transfeming waste.

3.2.1.2.6 Transfer Waste for Concentration. The system shall transfer waste from the
evaporator feed tank (24 1-AW- 102) to the 242-A Evaporator for concentration.

a. Evaporator Feed Annual Volume. The system shall be capable of providing up to
17,000 m3/yr (4.4 Mgal/yr) (TBR) of dilute supematant from tank 241-AW-1 02 for
concentration.

b. Evaporator Feed Rate. The system shall be capable of transferring waste to the
evaporator within a range of 0.00442 m3/s (70 gpm) to 0.00757 m3/s (120 gpm) for 2 months
(AB).

C, Evaporator Feed Requirements. ‘Thesystem shall provide evaporator feed with a
;speciflc gravity of 1.0 to 1.4 that also satisfies the requirements of(a) no significant exotherm at
a temperature below 168 “C (335 ‘F) and the exothemrdexotherrn ratio <1 and (b) no total
concentration in excess of the NaNOJNaNOz precipitation boundq. The system shall also
provide evaporator feed that satisfies requirements inWHC-SD-WM-DQ()-014
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d. Waste Pumpability. The system shall satisfi the waste pumpability rules of the
WHC-SD-WM-OCD-015, Section 3.2.5, while transferring waste. I

3.2.1.2.7 Transfer Waste to Low-Activity Waste Staging Tanks. The system shall transfer
operator-selected waste from the 200 East Area DSTS to the LAW staging tanks.

a. Low-Activity Waste Staging Batch Volumes. The system shall be capable of
transferring 1,100 m3 (0.3 Mgal) (TBR) to 3.800 m3 (1 Mgal) of prepared waste to the LAW feed
staging tank in 4 to 9 days. (TBR)

b. Waste Pumpability. The system shall satisfi the waste purnpability rules of
WHC-SD-WM-OCD-015, Section 3.2.5, while transferring waste.

3.2.1.3 Prepare Low-Activity Waste Feed for Phase 1 Treatment. The system shall prepare
and quali@ waste in the staging tanks as LAW feed and transfer it to the LAW or LAW/HLW
Plant feed tanks. The system shall be capable of transferring waste to both facilities but not at
the same time.

a. Low-Activity Waste Feed Composition and Physical Properties, Phase 1. The
system shall deliver independent batches of LAW feed satis~ing Envelope A, B, or C as selected
by the operator. Envelopes A, B, and C as defined in Tables 3-3 and 3-4 shall have a sodium
concentration between 3M and 14M.

b. Waste Compatibility. The system shall adjust waste properties to satis$ the waste
compatibility rules of the HNF-SD-WM-DQO-OO1 except the undissolved solids fraction shall
be less than or equal to 5 VOI’YO.

c. Low-Activity Waste Feed Production Quantities, Phase 1.

1. The system shall produce and deliver at least the minimum order quantities of
waste Envelopes A, B, and C (Table 3-5) to each plant within 5 years after the
beginning of plant operation.

2. The system shall be capable of producing and delivering up to the maximum
order quantity of each envelope (Table 3-5) to each plant within 9 years afier
the beginning of plant operation; the total quantity of Envelope A, B, and C
waste delivered shall not exceed 10,200 MT of sodium (5,100 MT of sodium
for each LAW Plant).

d. Low-Activity Waste Feed Frequency, Phase 1. The system shall be capable of
mobilizing, staging, blending, qualifying, and delivering a batch of LAW feed to the vendor
every 182 (TBR) days from sources where soluble salts must be dissolved and every 125 days
(TBR) from sources consisting of supematant.
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Table 3-3. Low-Activity Waste Chemical Composition.
I

Chemical Maximum ratio, analyte (mole) to sodium (mole)

Analyte Envelope A Envelope B Envelope C
———. ———.. —.——
Al 1.9 E-01 ‘- 1.9 E-01 — 1.9 E-01

Ba 1.0 E-04 1.0 E-04 1.0 E-04
~. .... —.-—— -.--. ..-—.. —.. — ——
Ca 4.0 E-02 4.0 E-02 ‘- 4.0 E-02

Cd 4.0 E-03 4.0 E-03 4.0 E-03

cl 3.7 E-02 8.9 E-02 3.7 E-02

Cr 6.9 E-03 2.0 E-02 6.9 E-03

F 9.1 E-02 2.0 E-01 9.1 E-02

Fe 1.0 E-02 1.0 E-02 1.0 E-02

Hg 1.4 E-05 1.4 E-05 1.4 E-05

K 1.8 E-01 1.8 E-01 1.8 E-01

La 8.3 E-05 8.3 E-05 8.3 E-05

Ni 3.0 E-03 3.0 E-03 3.0 E-03

NOZ 3.8 E-01 3.8 E-01 3.8 E-01

NOj 8.0 E-01 8.0 E-01 8.0 E-O]

OH 7.0 E-01 7.0 E-01 7,0 E-01

Pb 6.8 E-04 6.8 E-04 6.8 E-04

PO, 3.8 E-02 1.3 E-01 3.8 E-02

so, 9.7 E-03 7.0 E-02 2.0 E-02

TIC 3.0 E-01 3.0 E-O] 3.0 E-01

TOC* 6.0 E-02 6.0 E-02 5.0 E-01

u 1.2 E-03 1.2 E-03 1.2 E-03

*For each atom of carbon in total organic carbon.
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Table 3-4. Low-Activity Waste Radionuclide Composition.

Maximum ratio, radionuclide (Bq) to sodium (mole)
Radionuclide”

Envelope A Envelope B Envelope C
I 1 I

TRU 4.8 E+05 4.8 E+05 3.0 E+06 1
I )37CS I 4.3 E+09 I 6.0 E+1O I 4.3 E+09 I

1 I 1

90sT 4.4 E+07 4.4 E-t-07 8.0 E+08 I
1 —..”—.——.—.—L— —–-.~---––+––– I
I 99Tc I 7.1 E+06 I 7.1 E+06 I 7.1 E+06 I

● some radionuclides, such as 90Srand ‘37CS,have daughters with relatively short
half-lives. The daughters have not been listed in this table; however, they are present in
concentrations associated with the normal decay chains of the radionuclides.

TRU = tr~SUrtiC.

Table 3-5. Minimum and Maximum Order Quantities.
(Each of two plants)

Envelope Minimum order quantity Maximum order quantity
(MT of sodium) (MT of sodium)

A 2,600 4,900

B 100 1,000

I c I 100 I 2,900 I

MT= metric ton.

3.2.1.3.1 Blend Low-Activity Waste in Low-Activity Waste Staging Tanks. The system shall
blend, pretreat, and qualifi waste in the LAW staging tanks.

a. Low-Activity Waste Staging Batch Size, Phase 1. The system shall be capable of
blending and quali~ing batches of LAW feed with a volume of 1,040 m3(0.3 Mgal) (TBR) to
4,400 m3 (1.16 Mgal). The system shall blend and quali~ each batch of LAW feed in less than
or equal to 113 days. (TBR)

3.2.1.3.2 Transfer Low-Activity Waste Supernatants to Vendor Feed Storage. The system
shall transfer qualified LAW feed to a LAW or LAW/I-ILW Plant feed tank, The system shall be
capable of transferring waste to both facilities but not at the same time.
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a. Low-Activity Waste Feed Batches, Phase 1. The system shall be capable of delivering
batches of Envelope A, B, and C LAW feed with a volume of 740 m3 (0.2 Mgal) (TBR) to
3,820 m3 (1 Mgal) to each plant feed tank in less than or equal to 9 days (TBR). Each batch shall
contain at least 100 MT of sodium.

b. Waste Putnpability. The system shall satis~ the waste pumpability rules of
WHC-SD-WM-OCD-O 15, Section 3.2.5, while transferring waste.

3.2.1.4 Prepare High-Level Waste Feed for Phase 1 Treatment, The system shall prepare
and qualifi waste as HLW feed and transfer it to the LAW/HLW plant.

a. High-Level Waste Feed Composition. The system shall deliver HLW feed satisfying
the Envelope D feed limits in Tables 3-6, 3-7, and 3-8. Decay products such as radon from
uranium and trace isotopes below 1.0 x 109 Ci/L and nonvolatile trace components below 0.001
g/L are not shown, but are allowed. NOTE: Waste composition limits are defined in terms of
elemental or anion concentrations based on an overall waste concentration of31 grams
equivalent nonvolatile oxides/liter. Actual feed concentration of equivalent nonvolatile oxides
may range from 25 g/L to 100 g/L.

b. High-Level Waste Feed Physical Properties. The system shall provide HLW feed
within the physical property limits specified in Table 3-9.

c. High-Level Waste Feed Production Quantities, Phase 1. The system shall deliver at
least 245 MT of waste oxides exclusive of sodium and silicon within 5 years afler the beginning
of plant operation and shall be capable of delivering a maximum of 465 MT of waste oxides
exclusive of sodium and silicon within 9 years after the beginning of plant operation.

d. High-Level Waste Feed Frequency, Phase 1. The system shall be capable of
delivering a batch of HLW feed to the vendor every 200 days. (TBR)

3.2.1.4.1 Perform Enhanced Sludge Washing (In-tank). The system shall adjust the
concentration of selected components in a DST designated for sludge washing.

a. Sludge Wash Batch Volume. The system shall have the capability to wash an
operator-selected quantity of insoluble waste in less than or equal to214 days (TBR).

b. High-Level Waste Sludge Washing Critical Component Ratios. The system design
goal is to optimize the pretreatment process, so that it provides the greatest benefit to DOE in
terms of life-cycle cost minimization and contract compliance.
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Table 3-6. High-Level Waste Feed Composition Limits for
Nonvolatile Components.

Nonvolatile g/L Nonvolatile g/L

element Minimum Maximum element Minimum Maximum
—. ... ..—. -

Ag ‘“-- NE 0.17 “–’ Np NE 0.03
—...—.-.——— .—— .— . .——.-— - ——. . .
Al

. ———
1.3 4.3 – P NE 0.54

— . .—.
Am NE 0.02 Pb NE — 0.34

—-.. .,—..—.-.—..—-. —..<—.-.— ....----.--.—.. —---— —..—-
As

..——. .,...— .—.—
NE 0.05 Pd NE 0.04

—....— —.— —.————.
B NE 0.4 Pm NE-” E—

~.., — ,- —- -..-.—-
Ba

— —.
NE 1.4 :- Pr NE 0.11

Be NE 0.02 Pu NE 0.016

Bi NE 0.86 Rb NE 0.06

Ca NE 2.2 Re — NE 0.03

Cd NE 1.4 Rh NE 0.04

Ce NE 0.25 Ru NE 0.11

co NE 0.14 s NE 0.20

Cr NE 0.21 Sb NE 0.26

Cs
——

NE 0.18 Se – NE 0.16

Cu NE 0.15 Si NE 5.8

Dy NE 0.008 Sm NE 0.053

Eu NE 0.005 Sn NE 0.011

F NE 1.1 Sr NE 0.16

Fe 2,6 8.9 Ta NE 0.008

Gd NE 0.003 Tc NE 0.08

Hg NE 0.03 Te NE 0.04

K NE 0.41 Th NE 0.16

La NE 0.8 Ti NE 0.4

Li NE 0.043 T1 NE 0.14

Mg NE 0.65 u NE 4.2

Mn NE 2 v NE 0.01

Mo NE 0.2 w NE 0.074

Na 2.3 6.0 Y NE 0.05
—..—-

Nb
.—

NE 0.003 Zn NE 0.13

Nd NE 0.53 Zr NE 4.6—.
Ni 0.05 0.73———

NE= not estimated.
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Table 3-7. High-Level Waste Feed Composition Limits for Volatile Components.

Volatile components
+

g/L

‘—–--’-’r Maxirnu=”–Minimum -i

E=+
———.-.......-.-..-..-,...__,._.-.._....,.-......

co,
——.. ..... ....—.—.—.-.’J-.—

0.74 9.3
——-. ~——

NO; 0
]]~

-. —.—#...—-”.—-..-..—— (total N02?NOJ”)
Noj” o as NOj-

.—.— - . .. ——..,,._._ -—
TOC 0 3.4

— —..—.
CN ‘——

--——
0 0.5

NHJ 0 0.5

Specific critical component ratios to be targeted cannot be quantified at this time. They will
be developed after information is received from the Privatization Contractors in their Phase 1A
deliverables (e.g., technical reports) and the final Phase 1B contract. The critical component
ratios will be established, and the pretreatment process can be optimized to approach the targeted
compositions, while remaining within contractual requirements.

A number of candidate HLW feed components are outside Envelope D specifications.
After pretreatment these components will be within the envelope, but a number of them are
considered critical because they are expected to be near (within 20 percent) the minimum or
maximum limit. These components include Ag, Al, Fe, Mn, Na, Ni, Pb, S, U, and Zr. In
addition, some additional feed components are expected to be critical in producing HLW glass
although their expected concentrations do not approach Envelope D limits. These components
include B, Ca, Cr, K, Li, and Mg. Critical radionuclides including 241Am, 137CS,bOCo,‘S4EU,
‘55Eu,239Pu,24*Pu,‘OsRu,and ‘Sr will be critical because they will determine gamma and neutron
dose rates for operations in the vitrification facility and for the product canisters.

3.2.1.4.2 Transfer Sludge Wash Supernatants to East Double-Shell Tanks. The system shall
decant the supematant following sludge washing and transfer it to a 200 East Area DST.

a. Sludge Wash Supernatant Total Volume. The system shall be capable of transferring
at least 8,700 m3 (2.3 Mgal) (TBR) of wash supematant in 5 years (TBR).

b. Sludge Wash Supernatant Batch Volume. The system shall be capable of
transferring 250 ml (0.07 Mgal) to 1,400 m3(0.37 Mgal) (TBR) of wash supematant containing
negligible insoluble solids in less than or equal to 4 days. (TBR)

c. Waste Pumpability. The system shall satisfy the waste pumpability rules of
WHC-SD-WM-OCD-015, Section 3.2!.5,while transferring waste,
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Table 3-8. Maximum Radionuclide Composition of High-Level Waste Feed.

Isotope Ci/L Isotope ‘Ci/L Isotope CiL
—..—.=.
3H 2 E-05 ‘‘s”Cd — ‘=55 E-10 15ZEU 1.5 E-04

—.. . .—. . .-—— ....— —... ..—. — ..—.-
14C 2 E-06 119m~n

1.0 E-f)8 15JEu 1.6E02
—,. . . ......——.-.. —----- . . ..... .——,-, .....—,.”.—-. ..--——.—.-.----.—.,.—... —”.-. — -.,.,-—m.—...—

55~e 1.0 E-03 l~lmSn 9.0 E-06 15SEU 9.0 E-03
- .= .

1.4 E-05 1%3n — 4.8 E-05 234~J 7.7 E-07
—, ... .. ..-— - .. ..———-. ———.—.-. - ..... ___—.. .—~ ---- ——-----... .. .. .. . . ..._.— —

(50 ~
c’ 3.0 E-03 I%b 2.61 E-09 u235

.“ 3.2 E-08
. .. . . . .—..-.—. .—

63N~
1.6 E-03 - ‘%b 236u4.83 E-O(5 , 8.2 F-08

“Se 4.2 E-07 “’mSb “— 3.43 E-05 238u 5.8 E-07

90Sr 3.1 E+OO 1z5Sb 1.0 E-02 237NP 2.3 E-05

9oy 3.1 E+OO ‘zSmTe 3.0 E-03 238PU 1.1 E-04

93mNb 8.7 E-05 1291 9.0 E-08 239PU 9.5 E-04

93zr 1.4 E-04 134CS 6.8 E-03 240Pu 2.6 E-04

99TC 4.5 E-03 135~~ 3.0 E-05 24’PU 6.9 E-03
-.....— ——

‘ObRu 2,0 E-04–” ~3’cs ‘-— 3.0 E+OO 242PU 7.1 E-08
.—. — -— —

‘o’% 2.0 E-04 137mBa 3.0 E+OO ‘JIAm 4.3 E-02
-------

Io’pd 4.0 E-06 lx’Ce 1.0 E-04 ~AzAm 3.1 E-05
—.— -——

llOmAg 1.0 E-08 14JPr 1,0 E-04 242mAm 3.2 E-05

113mCd 1.09 E-03 ‘44”PT ‘– 1.0 E-07 24JAm “— 5.0 E-O:

113mIn 1.88 E-06 ‘“Pm 1.6 E-01 24zCm 3.7 E-05

I13CJn 1.88 E-06 151Sm 9.3 E-02 2JJCm 9.3 E-04

3.2.1.4.3 Prepare High-Level Waste Solids. The system shall verifi the completion of sludge
washing and prepare washed solids for transfer to LAW/HLW Plant.

a. High-Level Waste Feed Batch Sizes, Phase i. The system shall prepare batches of
HLW feed 180 m3 (0.05 Mgal) to 1,100 m3 (0.3 Mgal) (TBR) in no more than 316 days. (TBR)

b. High-Level Waste Feed Preparation, Phase 1. The system shall prepare and quali~ a
batch of solids for transfer in 424 to 530 clays. (TBR)
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Table 3-9. High-Level Waste Feed Physical Properties.

Property Design range—= —... —.. — —-—,—.= .—..— ——
Total solids (wt%) dried at approximately 100“C 2.5-13

t-- ---------------+ 1::’:--+Total equivalent nonvolatile oxides (g/L)
.———. —.—.—..—

Slurry density (g/mL)

I
Settled solids (voI%)

tl

7-95
-. —,.-.....--...—.- —,-. . ... ..-—,—- ..____ .....-.—.____, _. —,..—-..-——.

Apparent viscosity (cP at 25 ‘C’)
e at 10 s-l (50 rpm agitator) 6-94
a at 25 S-l(130 rpm agitator) 3-50
● at 183 s-’ 1-50

Yield stress (dyne/cmz) 1-150
1

Settled solids shear strength after 2 days (dyne/cmz) 20-200

I Heat capacity (cal/g- “C) I 0.79-0.97 I
I

pH >10

3.2.1.4.4 Transfer High-Level Waste Sludge to Low-Activity Waste/High-Level Waste
Plant. The system shall transfer HLW feed from the sludge washing tank to the LAW/HLW
Plant.

a. High-Level Waste Feed Batch Transfer Volume. The system shall be capable of
transferring batches of HLW feed with a volume of 264 m3 (0.07 Mgal) (TBR) to 538 m3
(0.14 Mgal) (TBR) to the vendor in less than or equal to 1 day (TBR). The initial batch of HLW
feed shall contain at least 5 MT of waste oxides exclusive of sodium and silicon. The oxide
content of additional batches will be operator-selected,

b. Waste Pumpability. The system shall satis~ the waste pumpability rules of
WHC-SD-WM-OCD-O 15, Section 3.2.5, while transferring waste.

3.2.1.5 Sample Double-Shell Tank Waste. The system shall obtain samples of tank waste and
deliver them to a laboratory for analysis.

a. Double-Shell Tank System Waste Sampling Requirements. Samples shall enable
determination of composition for elements and compounds listed in Tables 3-3,3-4,3-6,3-7,
and 3-8, and for physical properties listed in Table 3-9,

3.2.1.6 Distribute Utilities in Double-Shell Tank System. The system shall distribute
electricity. raw’/service water, and pctablc water to the DST System.
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3.2.1.7 Support Double-Shell Tank System. The system shall provide logistic support and
problem resolution for the DST System during system operations. These activities include
resolution of safety issues; resolution of operational failures; system maintenance; supply
support; operational and maintenance training; support infrastructure maintenance; equipment
storage, packaging, and transportation; equipment/clothing decontamination; storage/disposal
item’ consumed during operation; and other system-management activities.

3.2.2 Reserved.

of

3.2.3 External Interface Requirements

3.2.3.1 External Waste Generators Using Surface Transport. The system shall accept new
liquid waste transported by truck or rail car from on-site external waste generators (e.g., S Plant;
T Plant; and the 100,300, and 400 Areas) at the 204-AR waste unloading facility.

a. 204-AR Waste Receipt Properties. The system shall accept waste with the properties
shown in Table 3-10 at the 204-AR unloading facility.

Table 3-10. 204-AR Vault Waste Composition Requirements for Receipt. “’

I Variable I Specification limit I
1. pH 7<pH< 14 (10-7M<OH-<0.1M)

pH z 5, if Chloride < O.OIM

2. Chloride (rail tank car) <c).ol&f

3. Chloride (tank trailer) < ().()35A4

4. HCL-based chemicals No hydrochloric acid-based chemicals shall be
allowed

5. Fissile material <0.01 g/gal

3.2.3.2 Plutonium Finishing Plant (PFP). The system shall accept new liquid waste from
the PFP.

a. Plutonium Finishing Plant Waste Annual Volume. ‘Thesystem shall accept up to
30 m3 (8,000 gal) (TBR) of liquid waste per year from the PFP.

35



● ✍

✌

HNF-SD-WM-TRD-007
Revision D

b. Plutonium Finishing Plant Waste Properties. The system shall accept waste with
properties satisfying the requirements of the following documents:

m WHC-SD-WM-EV=-053
m HNF-2288, Sections E, F, and G
a HNF-SD-WM-DQO-001
o WHC-SD-WM-OCD-015
● HNF-SD-WM-TSR-O06, AC 5.7,5.8, and 5.12 (AB).

3.2.3.3 S Plant. The system shall accept new liquid waste from S Plant.

a., S Plant Waste Volume. The system shall accept up to 235 m3 (62,000 gal) (TBR) of
liquid waste per year from S Plant.

b. S Plant Waste Properties. The system shall accept waste with properties satisfying the
requirement of the following documents:

● WHC-SD-WM-EV-053
● HNF-2288, Sections E, F, and G
● HNF-SD-WM-DQO-001
● WHC-SD-WM-OCD-015
● HNF-SD-WM-TSR-O06, AC 5.7,5.8, and 5.12 (AB).

3.2.3.4 B Plant/Waste Encapsulation and Storage Facility (WESF). The system shall accept
new liquid waste from B PkmtAVESF.

a. B Plant/Waste Encapsulation and Storage Facility Waste Volume. The system shall
accept up to 204 m3 (0.054 Mgal) (TBR) of liquid waste per year from B Pkmt/WESF.

b. B PlantWaste Encapsulation and Storage Facility Waste Properties. The system
shall accept waste with properties satis&ing the requirement of the following documents:

● WHC-SD-WM-EV-053
● HNF-2288, Sections E, F, and G
● HNF-SD-WM-DQO-001
● WHC-SD-WM-OCD-015
● HNF-SD-WM-TSR-006, AC 5.7,5.8, and 5.12 (AB).

3.2.3.5 Single-Shell Tank System, l-he system shall accept waste from the SST system.

a. West Single-Shell Tank Salt Well Liquid Waste Volume. The DST System shall be
capable of accepting at least 9500 m~(2.5 Mgal) (TBR) of dilute, noncomplexed (DN) liquors
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and 3,400 m3 (0.9 Mgal) of dilute, complexed (DC) liquors from salt well pumping from the
SSTS over 4 years.

b. East Single-Shell Tank Salt Well Liquid Waste Volume. The DST System shall be
capable of accepting at least 800 m3 (0.2 Mgal) of DN and 3400 m3 (0.9 Mgal) (TBR) of DC
liquors from salt well pumping from the SSTS over 4 years.

c. Single-She]! Tank Salt Well Liquid Waste Properties. “Thesystem shall accept SST
waste with properties satisfying the requirements specified in the following documents:

● WHC-SD-WM-EV-053
● HNF-2288, Sections E, F, and G
● HNF-SD-WM-DQO-001
● WHC-SD-WM-OCD-015
● HNF-SD-WM-TSR-O06, AC 5.7,5.8, and 5.12 (AB).

d. Single-Shell Tank Waste Retrieval Volume, Phase 1. Beginning in fiscal year 2003,
the system shall be capable of accepting at least 29,500 m3 (7.8 Mgal) (TBR) of SST waste
through the end of Phase 1.

3.2.3.6 ,Evaporator. The system shall accept waste from the evaporator.

a. Concentrated Waste Receipt Rate. The system shall be capable of continuously
receiving evaporator sluny at a nominal 0.00189 m3/s (30 gpm) to 0.00442 m3/s (70 gpm) for
2 months.

b. Concentrated Waste Composition. The system shall accept waste with radionuclide
concentrations no greater than those listed in Table 3-11 (AB).

c. Emergency Transfer Volume from Evaporator. The system shall be capable of
accepting an emergency transfer of less than or equal to 98 m3 (26 kgal) (AB) of waste satis&ing
the requirements of Table 3-11 in 8 minutes.

3.2.3.7 Phase 1 Low-Activity Waste Plant. The system shall accept entrained solids, 99Tc,and
90Sr/TRU product from the LAW treatment system.

a. Low-Activity Waste Plant Entrained Solids Total Volume. The system shall accept
the same quantity of entrained solids and 90Sr/TRIJ waste products from the LAW treatment
system as were delivered. The entrained solids and 90Sr/TRU may be mixed before return to the
DST System.
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Table 3-11. Maximum Radionuclide Concentrations after Evaporation.

Slurry product Slurry product

Radionuclide concentration (pCi/mL) Radionuclide concentration (pCi/mL)

Bounding source strength Bounding source strength
—.—. .— —. —

14c
——.

2.6 E-01 ‘5SEU 7.0 E+OO

‘co 1.2 E+OO 2zbRa 3.3 E-o?
—.. -..... —— ——,—. ..-——.-. ..———-.. . . .—..——.—

7%e 7.8 E-02 234u 1.1 E-04

%r 2.2 E+02 235u 4.8 E-06

94Nb 9.8 E-02 238u 2.7 E-05

“Tc 2.0 E+OO ~3’Np 1.1 E-03

‘ObRu 5.3 E+O1 238PU 1.3 E-03
1~9I 2.6 E-03 239’’240Pu 1.6 E-01

134CS 1.5 E+O1 24’PU 1.5 E+O1

‘37CS 1.5 E+03 24’Arn 1.0 E+OO

144Ce 8.5 E-01 2“Cm 1.3 E-02

154EU 5.0 E+OO

b. Entrained Solids Batch Volume Requirements. Thesystem shall becapableof
accepting entrained solids that meet all of the following criteria:

● >20 VOlO/osolids,
● >50% of the solids content at which the slurry viscosity is 30 cP, and
* >500/0of the solids content at which the slurry specific gravity is 1.5.

c. Entrained Solids Physical Properties. The system shall accept waste products that
meet the requirements shown in Table 3-12.

d. Waste Product Sodium Content. The system shall accept entrained solids and
‘Sr~RU waste products with less than or equal to 60 g of sodium per kilogram of insoluble
solids, measured on a dry solids basis.
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Table 3-12. Physical Requirements for Liquids or Slurries Transferredto
U.S. Department of Energy.

I Properties I Values I

I Specific gravitya I 1.otol.5 I

I Viscositya I 1.0 to 30.0 CP I

Solids contentab I <30°A(volume of bed) I

pH range >11.()

Operating temperature (waste) 26.6 ‘C to 82.2 “C

Particles size greater thin’ 4,000 ~m I O’xoWlw I
L

Particles size between 500 and 4,000 pm ~ 1‘?!0Wlw

Particles size between 50 and 500 pm <50/0Wlw

Miller number of slurry at transfer temperature and
concentration (ASTM G75-95) I <100”

ASTM G75-95, Standard Test Method for G75-95 Determination of Slurry Abrasivity

(Miller Number) and Slurry Abrasion Response of Materials (SAR Number), American .
Society for Testing and Materials, West Conshohocken, Pennsylvania.

aMeasured at minimum planned transfer temperature. Maximum temperature drop
during transfer is 11 ‘C.

bValue reported is the percent of slurry volume represented by the settled bed of solids.

e. Entrained Solids Cesium-137 Content. The system shall accept entrained solids with
a total quantity of soluble 137CSin the entrained solids product, and the soluble plus insoluble
137CSin the ‘Sr/TRU product is less than or equal to 5 percent of the total 137CSprovided by in
the LAW feed.

f. Entrained Solids Technetium-99 Content. The system shall accept entrained solids
with a total quantity of soluble ‘Tc in the entrained solids product and soluble plus insoluble
99Tc in the %WTRU product is less than or equal to 5 percent of the total ‘Tc provided in the
LAW feed.

g. Plutonium Content. The system shall accept waste products with a plutonium
concentration less than or equal to 0.05 g/gal and a mass less than or equal to 200 g plutonium in
a single transfer.

h. Separable Organics. The system shall not accept waste products that will develop a
separable organic phase during prolonged storage.
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i. Scaling. The system shall not accept waste products that will deposit scale on the pipe
walls.

j. Stability Prevention of Exothermic Reaction. The system shall not accept waste
products that have the potential for an exothermic reaction.

k. Immobilized High-Level Waste Impacts. The system shall accept waste products that
do not affect the calculated immobilized HLW product quantity and the following two
limitations.

● Limitation 1. For each metric ton of sodium in the LAW feed, the treatment process
has not added and/or precipitated at least 10 kg of material in total into the
intermediate waste products (on hn equivalent oxide basis excluding silicon and
sodium), including entrained solids, ‘OSrand TRU, and ‘We.

● Limitation 2. For each metric ton of sodium in the LAW feed, the treatment process
has not added at least 100 g of sullir, phosphorous, fluorine, chlorine, and chromium
in total to the intermediate waste products (on an equivalent oxide basis if
applicable), including entrained solids, ‘37CS,‘Sr/TRU, and ‘Tc.

1. Waste Pumpability. Waste received from the LAW Plant shall satis& the waste -
pumpability rules of WHC-SD-WM-OCD-015, Section 3.2.5 and OSD-T-151 -00007,
Section 7.2.1.

3.2.3.8 Phase 1 Low-Activity Waste/High-Level Waste Plant. The system shall accept
intermediate waste products from the LAW/HLW treatment system.

a. Entrained Solids Total Volume. The system shall be capable of accepting the same
quantity of entrained solids from the LAW/HLW treatment system as were delivered. The
system shall not accept ‘Tc and %r/TRU intermediate waste products.

b. Entrained Solids Properties. The system shall be capable of accepting entrained
solids that satisfi Requirements 3.2.3 .7.b through 1from the LAW/HL W treatment system;
however, the system shall not accept ‘9Tc and ‘Sr/TRU intermediate waste products.

3.2.3.9 Central Plateau Electrical System. The system shall obtain electricity from the Central
Plateau Electrical System and distribute it throughout the DST System.

a. Electrical Power. Reserved. No requirements have been identified to date.

3.2.3.10 Central Plateau Water System. The system shall obtain water from the Central
Plateau Water System and distribute it throughout the DST System.
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a. Water—Phase 1. The system shall be capable of distributing 49,000 m3 ( 13 Mgal)
(TBR) of water from Hanford Landlord System for waste processing throughout the DST
system

3.2A Physical Characteristics

Not applicable.

3.2.5 System Quality Factors

3.2.5.1 Reliability, Availability, Maintainability. The integrated schedule risk associated with
reliability, availability, and maintainability of the total hardware and operating and maintenance
system used to accomplish preparation and transfer of feed batches shall not exceed 2 days per
batch. (TBR)

3.2.5.2 Additional Quality Factors.

3.2.5.2.1 Design Life. The DST System shall be designed to be operable through 2028.
The DST System shall be designed to provide containment through 2040.

3.2.6 Environmental Conditions

The system shall be designed to operate during exposure to the following natural and
induced environments.

3.2.6.1 Environmental Conditions. The system shall be designed for the natural
environmental conditions specified in WHC-SD-GN-ER-501, and to withstand the wind,
lightning, earthquake, ashfall, and combination loads per HNF-PRO-097. HNF-PRO-097 will
take precedence over WHC-SD-GN-ER-501, if conflicts occur.

3.2.6.2 Chemical. Equipment installed in the tanks shall be designed to perform their intended
fimction in the chemical environment of the tanks. This environment and its context, for DSTS,
is described in HNF-SD-WM-SP-O 12, Appendix C.

3.2.6.3 Radiation. Equipment installed in the tanks shall be designed to perform their intended
fi.mction in the radiological environments specified in HNF-2004.
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3.2.7 Transportability

Assemblies and components shall be designed to be handled, packaged, marked. and
transported in accordance with HNF-PRO-1 57,

3.2.8 Flexibility and Expansion

The system shall comply with the flexibility and expansion requirements of DOE
Order 6430. 1A, Division 1.

3.2.9 Portability

Not applicable.

3.3 DESIGN AND CONSTRUCTION

The system design shall follow the general design guidelines provided by DOE
Order 6430. 1A.

3.3.1 Materials, Processes, and Design Practices

3.3.1.1 Toxic Products and Formulations. The system shall comply with the requirements of
HNF-PRO-451, Regulated Substance Management.

3.3.1.2 Dangerous Waste. The system shall incorporate dangerous waste storage and treatment
design features that comply with the requirements of WAC 173-303.

3.3.1.3 Decontamination and Decommissioning. The system shall be designed for ease of
decontamination during operation and for decommissioning at the end of system life in
accordance with DOE Order 6430. 1A, Sections 0110-99.0.1, 0205-2, and 1300-11.

3.3.2 Electromagnetic Radiation

The system shall comply with electromagnetic radiation emission requirements set forth in
47 CFR 15, Subpart B (TBR).
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3.3.3 Nameplates and Product Markings

The system nameplates and marking shall comply with the requirements of DOE
Order 6430.lA, Section 1300-12.4.11.

3.3.4 Workmanship

Not applicable at the system level.

3.3.5 Interchangeability

The design shall enable interchangeability of parts between components of the same
fimction regardless of manufacturer to the extent both practicable and cost-effective.

3.3.6 Safety

The system shall be designed to incorporate safety requirements as specified below. The
requirements of this section shall be interpreted in the context of the BIO,

Note:

3.3.6.1

Some requirements specified below are operational requirements from
HNF-SD-WM-BIO-001 (AB). TheHNF-SD-WM-BIO-001 requirements in this
specification may be replaced in fiture revisions with requirements from engineering
basis documents.

Personnel Safety.

3.3.6.1.1 Occupational Radiological Protection. The system shall be designed to protect
workers from occupational radiation exposures in accordance with the requirements contained in
HSRCM-1.

3.3.6.1.2 Occupational Safety and Health Administration (OSI_L4) Standards. The
system shall incorporate occupational safety and health design features that comply with the
requirements of WHC-SD-WM-HSP-O02.

3.3.6.2 System Safety.

3.3.6.2.1 Corrosion Prevention and Control. The system shall incorporate corrosion
prevention and control features in accordance with WAC 173-303-640(3).
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3.3.6.2.2 Waste Composition. The system shall maintain waste stored in the DSTS within
the waste composition limits specified in Table 3-13.

Table 3-13. Double-Shell Tank Waste Storage Composition Requirements.

Temp. I Nitrate I Variable 1 Limits I
concentration

—
[OHU] 0.0 10MSIOH-] ~5.OM-i

(< 8.0kfif<167°F)
~O,-j <1 O~\f —m~:~--– —“-–”--”- —— ..—,—... - -,,

0.01lM<~02-] s5.5M

~Oj-]/([OH-] + ~0~]) <2.5
—-.. -----.=-—— ., . ..—

5212 ‘F 1.o~ <~03-] [OH-] 0.1 ~0~] <[OH-J <1OM
53 .OM [OH-] + ~0,-] ~o.4 ~03-]

[OH-] 0.3A4<[OH-] c1OJ4

No,-] >3.OM [OH-] + [N02-] ~1 .2J4

~o,-] ~5.5M

~212°F Same as above except OH- <4M

3.3.6.2.3 Tank Temperature Limits. The system shall maintain waste temperatures in
each DST in accordance with HNF-SD-WM-TSR-006, Tank Wasre Remediation Sjwtem

Technical Safety Requirements, Section 2.1.1 (AB).

3.3.6.2.4 Dome Vault Loading. To prevent structural damage to tank domes, the static
dome loading shall meet the requirements of HNF-SD-WM-TSR-006, Section 5.16 (AB).

3.3.6.3 Environmental Safety.

3.3.6.3.1 Secondary Containment and Leak Detection. The system shall incorporate
secondary containment and leak-detection design features in accordance with 40 CFR 264.193
and 40 CFR 265.193; WAC 173-360 (for underground petroleum storage tanks only); and
WAC 173-303-640(4).

3.3.6.3.2 Spill Prevention and Controls. The system shall incorporate spill prevention
and control design features in accordance with 40 CFR 264.194 and 40 CFR 265. 194;
WAC 173-303-630(7) and WAC 173-303-640(5). In the event of a conflict, the most stringent
requirement shall take precedence.

3.3.6.3.3 Nonradioactive Airborne Emissions, The system shall incorporate design
features that limit the combined nonradioactive ambient airborne emissions from all TWRS
major facilities such that compliance with WC-CM-7-5, Section 2, is achieved. Also, other
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Hanford Site major facilities nonradioactive airborne emissions shall be considered when
designing the system to be compliant with the above requirements.

3.3.6.3.4 Radioactive Airborne Emissions. The system shall incorporate design features
tha[ limit the combined radioactive ambient airborne emissions from all TWRS major facilities
such that compliance with WHC-CM-7-5, Section 2. is achieved. Also, other Hanford Site major
facilities radioactive airborne emissions shall be considered when designing the system to be
compliant with the above requirements.

3.3.6.3.5 Monitoring of Liquid IHfluent Discharges to the Environment. The system
shall be designed to comply with the groundwater-monitoring requirements contained in
WAC 173-200, WAC 173-201A, and WAC 173-240.

3.3.6.3.6 Radiation Protection of the Public and Environment. The system shall be
designed in accordance with the radiation release limits specifiedinHNF-PRO-451,
I-INF-PRO-452, and HNF-PRO-455.

3.3.6.3.7 Flammable Gas Design Requirements. The system shall meet flammable gas
ignition control sets in accordance with HNF-SD-WM-TSR-006, AC 5.9,5.10, and 5.11 (AB).

3.3.7 Human Engineering

System design shall comply with Section 1300-12, “Human Factors Engineering,” of DOE
Order 6430. 1A.

3.3.8 Nuclear Safety

3.3.8.1 Criticality Safety. The system shall be designed in accordance with the nuclear
criticality safety requirements of HNF-PRO-334 and HNF-PRO-537 through HNF-PRO-550.

3.3.8.2 Nuclear Safety Classification. The subsystem and components shall be designed in
accordance with the safety classification for each. The safety classification shall be determined
using the process described in H?$F-PRO-700, -701, -702, -703, and -704 based on the guidelines
in HNF-SD-WM-BIO-001, Tables 5.3-2 and 5.3-3 (AB).

3.3,9 System Security

3.3.9.1 General System and Information Security.

The system shall be designed in accordance \vith HNF-PRO-394
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3.3.9.2 Radiation Area Security. Thesystem shall redesigned suchthat access controlsto
areas of high radiation meet the requirements of the Hanford Site Radiological Control Manual

(HSRCM-1, Chapter 2).

3.3.10 Government-Furnished Property Usage.

This section is not applicable to this ‘specification.

3.3.11 Computer Resource Reserve Capacity

Not applicable at the system level.

3.4 DOCUMENTATION

Records, documents, and table control pertinent to design fimctions shall be in accordance
with HNF-PRO-222 and HNF-PRO-224. Drafting standards for drawings shall be in accordance
with HNF-PRO-242.

3.5 LOGISTICS

3.5.1 Maintenance and Operation

Remote, limited, or contact maintenance requirements shall be implemented with current
regulatory requirements, policies, and procedures and incorporate a layer of principles.
Operation should be remote to minimize exposure and contamination.

3.5.1.1 Calibration. Systems shall be designed to allow periodic calibration. Calibration
cycles, methods, and equipment shall be established based on manufacturer’s instruction,
component and system reliability, environmental conditions, and site-specific historical data.

3.5.2 Transportation of Hazardous Materials

Subsystems used to ship hazardous materials shall be designed to comply with the
requirements of HNF-PRO- 154 through HNF-PRO- 163.
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3.5.3 Solid Waste

3.5.3.1 Solid Waste Acceptance Criteria. Wastes generated as a result of system operations
and maintenance shall be disposed of in accordance with H?NF-PRO-455, Solid Was/e

Management.

3.6 PERSONNEL AND TRAINING

The system shall be designed such that it can be operated by personnel possessing
qualifications in accordance with HNF-PRO-057, HTJF-PRO-153, and HNF-SD-WM-TR-026.

3.7 CHAR4CTER.ISTICS OF SUBELEMENTS

The elements below are the major DST System elements necessary for Phase 1 DST
System operation.

3.7.1 Double-Shell Tank Farms

This element is composed of all double-shelled containment systems used to store existing
waste, store intermediate products returned by the privatization contractors, and provide
containment of waste to meet the privatization waste feed envelopes. Existing items allocated to
this element include the DST tank farms (241-SY, AN, AW, AP, AY, AZ), ventilation systems,
and farm-specific instrumentation, and control systems. This element will perform DST waste
storage fh.nctions.

3.7.2 Transfer System

This element is composed of all items required to transfer tank contents from one tank
structure to another. This element will perform the transfer functions. All items of the existing
transfer system that satisfi system requirements are allocated to this element. This element is
composed of items shch as decant pumps, slurry pumps, piping networks, slurry distributors,
active MUSTS (including associated ventilation) and master pump shutdown system.

3.7.3 Waste Preparation Equipment

This element consists of items required to prepare the waste for transfer. This element will
transform tank wastes into a form that can be transferred using the transfer system. The
composition of this element, based on existing AGAs (HNF-SD-TWR-AGA-001 ), includes
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mixer pumps, chemical storage and mixing tanks, and associated chemical addition pumps and
piping.

3.7.4 Double-Shell Tank Master Monitor and Control System

This element consists of all items required to monitor and control DST functions during
Phase 1. This element is composed of items such as the Tank Monitor and Control System.

3.7.5 Double-Shell Tank Utility Distribution System

This element provides power and water from site utilities to the DST System elements.
The site interface needs to be determined.

3.7.6Double-Shell Tank Maintenance and Recovery Systems

This is a collection of systems that enable DST System maintenance and recovery from
abnormal circumstances (e.g., plugged lines, leaking waste into secondary containment). These
systems will be derived from the O&M concept.

3,8 PRECEDENCE

The hierarchical relationship among requirements specified in Section 3 is as follows,
excepting those instances where Washington State has been granted regulatory authority by the
U.S. Government:

● Federal laws (e.g., CFRS)
● Revised Code of Washington as specified in WACS
● Local ordinances
● DOE orders
● Project Hanford Management Contractor procedures
● National Consensus Codes and Standards.

3.9 QUALIFICATION

The system design shall be verified to HNF-PRO-445,
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STANDARD SAMPLE

Not applicable to this specification.

PREPRODUCTION STANDARD

Not applicable to this specification.
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4.0 QUALITY ASSUIU4NCE PROVISIONS

I

Quality assurance for the DST System shall be performed in accordance with
HNF-MP-599. Inspections, as defined in Section 4.3, shall be conducted during the design and
development of the system to provide assurance of compliance with the requirements of this
specification.

4.1 RESPONSIBILITY FOR INSPECTIONS

The design contractor shall be responsible for the performance and documentation of all
inspections for each system developed in accordance with this system specification. Inspections
shall be conducted at the contractor facilities or the facilities of the contractor’s choice with the
approval of the procuring authority. The procuring authority reserves the right to witness or
perform the specified inspections.

4.2SPECIAL TESTS AND EXAMINATIONS

Not applicable.

4.3QUALITY CONFORMANCE INSPECTIONS

Qualification shall be performed on system hardware representative of the approved
production design. Qualification of the system to ensure compliance with the requirements of
Section 3 shall be by examination, demonstration, test, and/or analysis, as defined in Table 4-1.
All the inspections indicated in Table 4-1 are preliminary and to be refined.

a. Examination is an element of inspection consisting of investigation without the use of
special laboratory appliances or procedures to determine compliance with requirements.

b. Demonstration is an element of inspection that is limited to readily observable
fictional operation to determine compliance with requirements. This element of inspection
does not require the use of special equipment or sophisticated instrumentation.

c. Test is an element of inspection that employs technical means including (but not
iimitcd to) the evaluation of functional characteristics by use of special equipment or
instrumentation, simulation techniques, and the application of established principles and
procedures to determine compliance with requirements. The analysis of data derived from
testing is an integral part of this inspection.
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d. Analysis is an element of inspection consisting of processing accumulated results and
conclusions to provide proof that verification of a requirement(s) has been accomplish~d. The
analytical results may be comprised of a compilation of interpretations of existing information or
derived from lower-level examinations, tests, demonstrations, or analyses.
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Table 4-1. Double-Shell Tank System QualitY Conformance inspection Matrix. (8 Shee~s~

Paragraph
Number

Title Inspection Element

Exam Demo Test Anly NIA

3.2.l.l.a Double-Shell Tank System Storage Capacity, Phase 1 x

3.2.l.l.b Double-Shell Tank System Spare Storage Capacity / x

3.2.l.1”.l.a West Double-Shell Tank System Storage Capacity, Phase 1 x

3.2.1.1 .2.a East Double-Shell Tank System Storage Capacity, Phasel i lx

3.2.l.l.3.a 204-AR Annual Capacity ix

3.2.l.l.3.b 204-AR Batch Transfer ! i! x

3.2. I.1.3.c 204-AR Transferred Waste Propei-ties ~
1

[x

30~~.~.4.~ West Area Liquid Waste Annual Capacity I 1X1
I

3.2.l.l.4.b Waste Batch Size—West .Area \x
{

3.2.1.l.5.a East Area Liquid Waste Annual Capacity Ixl

3.2.l.l.5.b Waste Batch Size—East Area iX

3.~.~olo6.a Annual Volume of Concentrated Waste
!

x

3.2.l.l.6.b Concentrated Waste Receipt Rate lx

J.2.l.l.7.a Evaporator Purge Batch Size lx

3.2. I.l.8.a Treatment Plant Waste Product Volume, Phase 1 i lx”

3.2.l.l.8.b Treatment Plant Waste Receipt Requirements ~ x

3.2.l.2.a Low-Activity Waste Staging Quantity, Phase 1 x



Table 4-1. Double-Shell Tank System Quality Confomance Inspection Matrix, (8 Sheets)
~ Paragraph

.—. . .— -—.

I Number
Title inspection Element

I Exam Demo Test Anly NIA

3.2.l.2.b Space Management Annual Waste Volume, Phase 1 I Ix
3

3.2. I.2.c Evaporator Feed Volume, Phase 1 i
I

i lx

~3.2.1 .2.d Unretrieved Waste Properties I x ix
I 3

3.2.l.2.l.a Supernatant Preparation—West Area : xi
1

3.2.l.2.1.b Soluble Waste Preparation—West Area lx i x
,

3.2.1 .2. I.c Insoluble Waste Preparation—West Area ixfx
,

m ~3.2.1 .2.2.a 200 West Area Waste Batch Transfer
2

-P
~ ~x~,
&

+

3.2.l.2.2.b Waste Pumpability !x~8

3.2.l.2.3.a Cross-Site Waste Transfer Volume 1 { ;Xl

3.2.l.2.3.b Waste Pumpabiiity
,) ~xl
! 1

3.2.l.2.4.a Supernatant Preparation—East Area ~
lx

I
13.2.1 .2.4.b Soluble Waste Preparation—East Area ~x~x

I
$

~3.2. I.2.4.c Insoluble Waste Preparation—East Area ixix~

3.2.l.2.5.a 200 East Area Waste Batch Transfer \ ~x~

3.2.l.2.5.b Waste Pumpability ! lx!
1 I

3.2. 1.2.6.a Evaporator Feed Annual Volume ; ~x~I

3.2.l.2.6.b Evaporator Feed Rate i
i

x !

\ 3.2.1 .2.6.c Evaporator Feed Requirements
i

x



Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)
r

Paragraph
.

Number
Title Inspection Element

Exam Demo Test Anly NIA

3.2.l.2.6.d Waste Pumpability x

t 3.2.l.2.7.a Low-Activity Waste Staging Batch Volumes lx

3.2.l.2.7.b Waste Pumpability x

. 3.2.l.3.a Low-Activity Waste Feed Composition and Physical [x8f Properties, Phase 1 i I
3.2.l.3.b Waste Compatibility lx

2

~~
3.2. 1.3.c Low-Activity Waste Feed Production Quantities, Phase 1f.n x <’

.h
-.w

3.2.l.3.d Low-Activity Waste Feed Frequency, Phase 1
-.

x 2~’

3.2.l.3.l.a
u

Low-Activity Waste Staging Batch Size, Phase 1 x 2
I

3.2.l.3.2.a
b

Low-Activity Waste Feed Batches, Phase 1 lx o4
1

3.2. 1.3.2.b Waste Pumpability :x

3.2. 1.4.a High-Level Waste Feed Composition x

3.2.l.4.b High-Level Waste Feed Physical Properties IX

3.2.1 .4.c High-Level Waste Feed Production Quantities, Phase 1 x
,

3.2. 1.4.d High-Level Waste Feed Frequency, Phase 1 ‘x

3.2.l.4.l.a Sludge Wash Batch Volume x

3.2,1 .4.l.b High-Level Waste Sludge Washing Critical Component x
I Ratios



Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

i
Paragraph

I Number I Title Inspection Element

I I k Demo Test I Anly I NIA

3.2.l.4.2.a Sludge Wash Supernatant Total Volume

3.2.l.4.2.b Sludge Wash Supernatant Batch Volume I

3.2.1 .4.2.c Waste Pumpability I

3.2. 1.4.3.a High-Level Waste Feed Batch Sizes, Phase 1 I --H-+t-3.2.l.4.3.b High-Level Waste Feed Preparation, Phase 1 I

3.2.l.4.4.a High-Level Waste Feed Batch Transfer Volume

Waste Pumpability

Double-Shell Tank System Waste Sampling Requirements

--H+l--3.2.l.4.4.b

3.2.l.5.a

WI
m I I I

I x

I 204-AR Waste Receipt Properties I
3.2.3.2.a Plutonium Finishing Plant Waste Annual Volume I

3.2.3.2.b Plutonium Finishing Plant Waste Properties I

3.2.3.3.a S Plant Waste Volume I

3.2.3.3.b

3.2.3.4.a

S Plant Waste Properties

B Plant/Waste Encapsulation and Storage Facility Waste
Volume

B Plant/Waste Encapsulation and Storage Facility Waste
Properties

3.2.3.4.b

I 3.2.3.5.a I West Single-Shell Tank Salt Well Liquid Waste Volume I



Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

Paragraph
Number

3.2.3.5.b

3.2.3.5.c

3.2.3.5.d

3.2.3.6.a

3.2.3.6.b

3.2.3.6.c

3.2.3.7.a

Title

l==
East Single-Shell Tank Salt Well Liquid Waste Volume

Single-Shell Tank Salt Well Liquid Waste Properties

Single-Shell Tank Waste Retrieval Volume, Phase 1

Concentrated Waste Receipt Rate

Concentrated Waste Composition I

Inspection Element

*
I i I

x

Emergency Transfer Volume from Evaporator x

Low-Activity Waste Plant Entrained Solids Total Volume , x<

3.2.3.7.b Entrained Solids Batch Volume Requirements x

3.2.3.7.c Entrained Solids Physical Properties x

3.2.3.7.d Waste Product Sodium Content x

3.2.3.7.e Entrained Solids Cesium-137 Content x

3.2.3.7.f Entrained Solids Technetium-99 Content x

3.2.3.7.g Plutonium Content x

3.2.3.7.h Separable Organics x

3.2.3.7.i Scaling x

3.2.3.7.j Stability Prevention of Exothermic Reaction [x

3.2.3.7.k Immobilized High-Level Waste Impacts x

3.2.3.7.1 Waste Pumpability x



Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

Paragraph
Number

Title 1-Exam

3.2.3.8.a Entrained SoIids Total Vo!ume

3.2.3.8.b Entrained Solids Properties

3.2.3.9.a Electrical Power

3.2.3 .10.a Water—Phase 1

3.2.5.1 Reliability, Availability, Maintainability

3.2.5.2.1 Design Life

U
cc

I 3.2.6.1 I Environmental Conditions I
3.2.6.2 Chemical

3.2.6.3 Radiation

I 3.2.7 Transportability

3.2.8 Flexibility and Expansion

3.2.9 Portability

I 3.3 Design and Construction

I 3.3.1.1 Toxic Products and Formulations I x

3.3.1.2 Dangerous Waste
x.

3.3.1.3 Decontamination and Decommissioning

3.3.2 Electromagnetic Radiation

3.3.3 Nameplates and Product Markings x

‘“---”7Inspection Element

Demo Test Anly NIA

x

x

x

‘x

x

x

I x,

x

x

x x

x

x

x x

x

x x



Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)
I

Paragraph
Number

Title Inspection Eiernent

t== Demo Test I Anly

3.3.4 Workmanship I x

--l=-Interchangeability I x3.3.5

3.3.6 Safety lx

3.3.6.1.1 Occupational Radiological Protection

Occupational Safety and Health Administration (OSHA) x
Standards

Corrosion Prevention and Control

Waste Composition

lx

I x3.3.6.1.2

3.3.6.2.1

=+=

x

x

x

3.3.6.2.2

Tank Temperature Limits3.3.6.2.3

3.3.6.2.4 I xDome Vault Loading

3.3.6.3.1 Secondary Containment and Leak Detection I x x

+

x

x

x

3.3.6.3.2 Spill Prevention and Controls

3.3.6.3.3 Nonradioactive Airborne Emissions x

3.3.6.3.4 Radioactive Airborne Emissions x x

3.3.6.3.5 Monitoring of Liquid Effluent Discharges to the Environment x x

3.3.6.3.6 Radiation Protection of the Public and Environment x

3.3.6.3.7 Flammable Gas Design Requirements x

3.3.7 Human Engineering x x



Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

m
o

Paragraph
Number

Title Inspection Element

Exam Demo Test Anly N/A

3.3.8.1 Criticality Safety ~ x

3.3.8.2 Nuclear Safety Classification x
I

3.3.9.1 General System and Information Security x

3.3.9.2 Radiation Area Security x

3.3.10 Government-Furnished Property Usage
j
I

x

3.3.11 Computer Resource Reserve Capacity x

3.4 Documentation x

3.5.1 Maintenance and Operation x

3.5.1.1 Calibration x

3.5.2 Transportation of Hazardous Materials x

3.5.3.1 Solid Waste Acceptance Criteria x

3.6 Personnel and Training x x

3.7 Characteristics of Subelements x

3.8 Precedence x

3.9 Qualification x

3.10 Standard Sample x

3,11 Preproduction x

Note: An!y = Analysis; Demo= Demonstration; Exam= Examination; N/A= Not Applicable.
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5.0 PREPARATION FOR DELIVERY

Not applicable to this specification.
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6.0 NOTES

6.1 INTENDED USE

6.1.1 Missions

The Double-Shell Tank System shall provide safe storage and management of legacy and
new wastes, pretreat and qualify LAW and HLW feed, and retrieve and deliver waste to the
242-A Evaporator and the waste disposal facilities through Phase 1.

6.1.2 Special Hazards

6.1.2.1 High Radiation Levels. The pits, transfer boxes, and other equipment in the tank
farms have high radiations levels. High radiation levels should be assumed until measurements
indicate otherwise.

6.2

1.

2.

3.

4.

ASSUMPTIONS

Double-Shell Tank Storage Capacity. No new DSTS will be constructed in support of
Phase 1 activities. Modeling to date shows that no additional DST storage space is required
for Phase 1. A decision on DST storage space, however, has not been documented. If
fiture modeling indicates that additional space is required, a new requirement will be added
to the specification

Transfer System. Waste will be moved within the DST System using a piping network.
Several studies (e.g., HNF-SD-TWR-AGA-OO1) have indicated that a piping network is
preferred for transferring waste around the site.

Process Volume. Maximum order waste quantities will be processed by Phase 1
contractors. Designing to the maximum requirements will ensure the system will be
capable of fidfilling Phase 1 mission objectives.

High-Level Waste Feed. All HLW feed will be drawn from aging waste tanks.
HNF-SD-WM-SP-012 specifies the transfer of waste from the aging wrote tanks to the
LAW/HLW Plant.
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6.3 ACRONYMS

AB

AGA
AW1:

BIO

CFR

CP

CSB

D&D

DC

DCRT

DN

DOE

DST

EIS

HLW

hsems

HSTD

IHLW

ILAW

LAW

MSC

MUST

O&M

OSHA

PFP

PUREX

ROD

SNFP

SST

TBR

TR[T

tsd

authorization basis

Alternatives Generation and Analysi~

Aging Was[c Facility

Basis for Interim Operation

Code oj’Fmie.wd Regulations

Central Plateau

Canister Storage Building

decontamination and decommissioning

dilute, complexed

double-contained receiver tank

dilute, noncomplexed

U.S. Department of Energy

double-shell tank

Environmental Impact Statement

high-level waste

Hanford Site Environmental Management System

Hanford Site Technical Database

immobilized high-level waste

immobilized low-activity waste

low-activity waste

Maintain Safe and Compliant

miscellaneous underground storage tank

Operations and Maintenance

Occupational Safety and Health Administration

Plutonium Finishing Plant

Plutonium Uranium Extraction (Facility)

Record of Decision

Spent Nuclear Fuels Project

single-shell tank

to be refined

transuranic

treatment. storage, and disposal
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TWRS Tank Waste Remediation System

WAC Washington Administrative Code

WESF Waste Encapsulation and Storage Facility

6.4

6.5

DEFINITIONS

Reserved: No plan to use this section.

REFERENCES

Code of Federal Regulations

40 CFR 264, “Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities,” Code ofFederal Regulations, as amended.

40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste
Treatment, Storage and Disposal Facilities,” Code of Federal Regulations, as amended.

47 CFR 15, “Federal Communication Commission Rules and Regulations,” Subpart B,
“Emergency Management Center Regulations,” Code of Federal Regulations, as amended.

Federal Register

60 FR 8693, 1997, “Record of Decision for the Tank Waste Remediation System, Hanford Site,
Richland, WA,” Federal Register, Vol. 62, pp. 8693-8704 (February 26).

U.S. Department of Energy Orders

DOE 6430. 1A, General Design Criteria,

Washington Administrative Codes

U.S. Department of Energy, Washington, D.C.

WAC 173-200, “Water Quality Standards for Ground Waters in the State of Washington,”
Washington Administrative Code, as amended.

WAC 1‘7’3-201A, ‘“WaterQuality Standards for Surf%ce Waters in the State of Washington,”

Washington Administrative Code, as amended.

WAC 173-240, “Submission of Plans and Reports for Construction of Waste Water Facilities,”
Washington Administrative Code, as amended.
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WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended.

WAC 173-360, “Underground Storage Tank Regulations,” Washington Administrative Code, as

amended.

Hanford Site Procedures

HNF-PRO-057, Hanford General Employee Training, Fluor Daniel Hanford Inc., Richland.
Washington.

lIIVF-PRO-097, Design and Evaluation, Fluor Daniel Hanford Inc., Richland, Washington.

HNF-PRO-I 53, Nuclear Process Operator Training Program, Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-PRO-I 54, Responsibilities and Procedures for All Hazardous Material, Fluor Daniel
Hanford, Inc., Richland, Washington.

HNF-PRO-1 55, Operations Management Fundamentals Training Program, Fluor Daniel
Hanford, inc., Richland, Washington.

HNF-PRO-156, Nonradioactive Hazardous Material/Waste Shipments, Fluor Daniel Hanford,
Inc., Richland, Washington.

HNF-PRO-157,Radioactive Hazardous Material/Waste Shipments, Fluor Daniel Hanford Inc.,

Richland, Washington.

HNF-PRO-1 58, Shipping and Receiving in the 1100 Area, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-PRO-1 59, ALARA Program Description, Fluor Daniel Hanford Inc., Richland,
Washington.

HNF-PRO-160, Cargo Tanks, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO- 161, Criticality Safety Training Program Description, Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-PRO-l 62, Temporarily Upgrading Non-Exempt Employees to Exempt, Fluor Daniel
Hanford Inc., Richland, Washington.

66



,,. ,
,, b

HNF-SD-WM-TRD-O07
Revision D

HNF-PRO-163, Documentation and Record Keeping, Fluor Daniel Hanford Inc., Richland,
Washington.

HNF-PRO-222, Quality Assurance Records, .Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-224, Document Control, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-242, Engineering Drawing Requirements, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-PRO-334, Criticality Safety General Requirements, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-PRO-394, Physical Protection of Properties and Facilities, Fluor Daniel Hanford, Inc.,

Richland, Washington.

HNF-PRO-445, Design Verzjication Requirements, Fluor Daniel Hanford Inc., Richland,
Washington.

HNF-PRO-451, Regulated Substance Management, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-PRO-452, NEPA, SEPA, Cultural and Natural Resources, Fluor Daniel Hanford Inc.,

Richland, Washington.

HNF-PRO-455, Solid Waste Management, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-537, Criticality Safety Control of Fissionable Material, Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-PRO-538, Criticality Safety Training, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-539, Criticality Safety Evaluation, Fluor Daniel Hanford, Inc., Richkmci,
Washington.

HNF-PRO-540, Criticality Prevention Specljications, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-PRO-541, Criticality Safety Postings, Fluor Daniel Hanford Inc., Richland, Washington.

EINF-PRO-542, Criticality Lability Fissionable Material, Fluor Daniel Hanford, Inc., Richland,
Washington.
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HNF-PRO-543, Fissionable Material Storage, Fluor Daniel Hanford Inc., Richland,
Washington.

HNF-PRO-544, Criticality Plant Configuration Control, Fluor Danie[ Hanford Inc., Richland,
Washington.

HNF-PRO-545, Fissionable Material Packaging and Transportation, Fluor Daniel Hanford,

Inc., Richland, Washington.

HNF-PRO-546, Criticality Alarm System, Fluor Daniel Hanford Inc., Richland, Washington.

HNF-PRO-547, Criticality Safety for Firejighting, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-PRO-548, Criticality Safety Inspections and Assessments, Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-PRO-549, Criticality Safe~ Nonconformance Response, Fluor Daniel Hanford, Inc.,

Richland, Washington.

HNF-PRO-550, Criticality or Potential Criticality Accidents, Fluor Daniel Hanford, Inc.,

Richland, Washington.

HNF-PRO-700, Safety Analysis and Technical Safety Requirements, Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-PRO-701, Safety Analysis Process-Existing Facility, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-PRO-702, Safety Analysis Process-Facility Change or Modl~cation, Fluor Daniel
Hanford, Inc., Richland, Washington.

HNF-PRO-703, Safety Analysis Process-New Project, Fluor Daniel Hanford, Inc., Rlchland,
Washington.

HNF-PRO-704, Hazard and Accident Analysis Process, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-PRO- 1819, PHMC Engineering Requirements, Fluor Daniel Hanford, Inc., Richland,
Washington.
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Documents

ASTM G75-95, Standard Test A4ethodfor G75-95 Determination of Slurry Abrasivity (Miller

Number) and Slurry Abrasion Response of Materials (SAR Number), 1995, American

Society for Testing and Materials, West Conshohocken, Pennsylvania.

HNF-2004, Rev. O,Estimated Dose to In-Tank Equipment: Phase 1 Feed Delivev, 1998, Fluor
Daniel Hanford, Inc., Richland, Washington.

HNF-2288, Miscellaneous Supporting Information for: System Specljka(ion for the Double-
Shell Tank System (HNF-SD-TRD-007), 1998, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-MP-599, Project Hanford Quality Assurance Program Description, 1998, Fluor Daniel “
Hanford, Inc., Richland, Washington.

HNF-SD-TWR-AGA-OO1, Rev. 1, Alternative Generation Analysis for Phase 1 Intermediate

Wasre Feed Staging System Design Requirements, 1997, Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-SD-TWR-CSUD-001, Rev. O, Tank Waste Remediation System Technical Baseline

Database Manager Definition Document, 1997, Lockheed Martin Hanford Corporation for
Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-SD-WM-013, Rev. O,HSTD/Data Dictionary, 1997, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-SD-WM-BIO-OO1, Rev. O, Tank Waste Remediation System Basis for Interim Operation,

1997, Fluor Daniel Hanford, inc., Richland, Washington.

HNF-SD-WM-DQO-001, Rev. 2, Data Quality Objectives for Tank Farm Waste Compatibility
Program, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-SD-WM-DTR-046, Rev. O,Results of Dilution Studies With Waste From

Tank 241-AN-105, 1997, Numatec Hanford Corporation for Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-SD-WM-ER-029, Rev. 23, Tank Waste Remediation System Operational Waste Volume
Project, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.
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HNF-SD-WM-MAR-008, Rev. 2, Tank Waste Remediation System Mission Analysis Report,

1998, Lockheed Martin Hanford Corporation for Fluor Daniel Hanford, Inc., Richkmd,
Washington.

HNF-SD-WM-SEMP-O02, Rev. 1, Tank Waste Remediation System, Systems Engineering

Management Plan, 1998, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-SD-WM-SP-O 12, Rev. O, Tank Waste Remediation System Operation and Utilization Plan,
Vol. I and II, 1997, Numatec Hanford Corporation for Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-SD-WM-TR-026, Rev. 5, Tank Waste Remediation System Dangerous Waste Training
Plan, 1997, Fluor Daniel Htiord, Inc., Richland, Washington.

HNF-SD-WM-TSR-O06, Rev. F-2, Tank Waste Remediation System Technical Safety
Requirements, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.

HSRCM-1, Rev. 2, Hanford Site Radiological Control Manual, U.S. Department of Energy,
Washington, D.C.

OSD-T-15 1-00007, Unc[assl~ed Operation Specifications for the 241-AN, AP, A W, A K AZ,& SY
Tank Farms, Fluor Daniel Hanford, Inc., Richland, Washington.

WHC-CM-7-5, Release 90, Environmental Compliance, 1997, Westinghouse Hanford Company,
Richland, Washington.

WHC-EP-0063-04, Hanford Site Solid Waste Acceptance Criteria, 1993, Westinghouse Hanford
Company, Richland, Washington.

WHC-SD-GN-ER-501, Rev. O-A,Natural Phenomena Hazards, Hanford Site, South-Central
Washington, 1996, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-WM-DQO-014, Rev. 1A, 242-A Evaporator/Liquid E@uent Retention Facility Data

Quality Objectives, 1995, Westinghouse Hanford Company, Richland, Washington.

. WHC-SD-WM-EV-053, Rev. 4, Double-Shell Tank Waste Analysis Plan, Rev. 4, 1996,
Westinghouse Hanford Company, Richland, Washington.

WHC-SD-WM-HSP-002, Rev. 2-F, Tank Farm Health and Safety Plan, 1996, Westinghouse
Hanford Company, Richland, Washington.
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WHC-SD-WM-OCD-O15, Rev. 1, Tank Waste Farm Transfer Compatibility Program, 1995,

Westinghouse Hanford Company, Richland, Washington.
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APPENDIX A
REQUIREMENTS TRACEABILITY

>
‘L

Table A-1. Double-Shell Tank System Performance Rectuirements Traceability Matrix. (14 Sheets)

Paragraph
Title

number
Source of requirement

3.2.l.l.a Double-Shell Tank System Storage Capacity, No new tanks needed before 2004—Letter, 9550111.

Phase 1
Existing capacity-WHC-EP-O 182-99, Table B-1.

Turnover of Two Tanks to Phase 1 Vendors—Contract Numbers

DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C, Interface

Description 21, Interface Description.

3.2.l.l.b Double-Shell Tank System Spare Storage Capacity DOE Order 5820.2A, Chapter 1, Section 3(b)(4)(d).

3.2.l.l.l.a West Double-Shell Tank System Storage Capacity, No new tanks needed before 2004—Letter, 9550111.

Phase 1
Existing capacity—WHC-EP-O 182-99, Table B-1.

3.2.l.l.2.a East Double-Shell Tank System Storage Capacity, No new tanks needed before 2004—Letter, 95501 i 1.

Phase I
Existing capacity—WHC-EP-01 82-99, Table B- 1.

Turnover of Two Tanks to Phase 1 Vendors—Contract Numbers

DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C, Interface

Description 21, Interface Description.

3.2.l.l.3.a 204-AR Annual Capacity HNF-21 68.

3.2.l.l.3.b 204-AR Batch Transfer HNF-2168.

3.2. I. I.3.c 204-AR Transferred Waste Properties HNF-SD- WM-DQO-OO 1.

3.2.l.l.4.a West Area Liquid Waste Annual Capacity HNF-2168.

3.2.l.l.4.b Waste Batch Size—West Area HNF-2168.

3.2.l.l.5.a East Area Liquid Waste Annual Capacity HNF-2168.

3.2.l.l.5.b Waste Batch Size—East Area HNF-2168.



Table A-1. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets). . .

Source of requirement
Paragraph

Title

Annual Volume of Concentrated Waste

number

3.2.l.l.6.a HNF-21 68.

3.2. i.l.6.b

3.2.1. I.7.a

Concentrated Waste Receipt Rate

l?va~orator Purge Batch Size

See traceability for Sections 3.2.3.6.a and 3.2.3 .6.b.

See traceability for Section 3.2.3 .6,c.

HNF-21 68.3.2.l.l.8.a Treatment Plant Waste Product Volume, Phase I

3.2.1. i.8.b Treatment Plant Waste Receipt Requirements See traceability for Sections 3.2.3.7 and 3.2.3.8.

HNF-2 168.

HNF-2 168.

3.2. i.2.a Low-Activity Waste Stazin~ Ouantitv. Phase I

3.2.l.2.b

3.2. I.2.c

Space Management Annual Waste Volume, Phase I

Evaporator Feed Volume, Phase 1 HNF-2 I 68.

TWR-2244.3.2.l.2.d Unretrieved Waste Properties

HNF-SD-WM-DTR-046.

HNF-2 i 68 (VolumeYHNF-SD-WM-DOO-00 I [ProDertiesl3.2.l.2.l.a Supematant Preparation—West Area

3.2. !.2.l.b Soluble Waste Preparation—West Area HNF-2 168 (Volume)/HNF-SD-WM-DQO-OO I (Properties).

HNF-2 168 (Volume)/HNF-SD-WM-DOO-OO 1 [Pror)ertiesl3.2.1 .2. I.c insoluble Waste Preparation—West Area

3.2.l.2.2.a 200 West Area Waste Batch Transfer HNF-2168.

HNF-SD-WM-DQO-OO1 .3.2.l.2.2.b Waste Pumpability

WHC-SD-WM-OCD-O 15.

Cross-Site Waste Transfer Volume3.2.l.2.3.a HNF-2168.

HNF-SD-WM-DQO-OO ! .3.2,1 .2.3.b Waste Pumpability

WHC-SD-WM-OCD-O 15.

HNF-2 168 (Volume)/HNF-SD-WM-DQO-00 I (Pro~erties).3.2. i.2.4.a Supematant Preparation—East Area

3.2.l.2.4.b SolubleWastePreparation—East Area HNF-2 168 (Volume)/HNF-SD-WM-DQO-00 I (Properties).

HNF-2 168 (Volume)/HNF-SD- WM-DQO-00 I (Properties).3.2. I.2.4.c Insoluble Waste Preparation—East Area



Table A-l. Double-Shell Tank Svstem Performance Renllirements Traceability Matrix. (14 Sheets)— .. . . . —, --- .---- . . . . . . .. .. . . ..-7----- .

Paragraph

number
Title Source of requirement

3.2.l.2.5.a 200 East Area Waste Batch Transfer HNF-2168.

3.2.l.2.5.b Waste Pumpability HNF-SD-WM-DQO-OO 1. “

WHC-SD-WM-OCD-O 15.
.

).2. 1.2.6.a Evaporator Feed Annual Volume HNF-2168.

3.2. i .2.6.b Evaporator Feed Rate WHC-SD-WM-SAR-023, Section 4.1.3.

1.2. I.2.6.c Evaporator Feed Requirements WHC-SD-WM-DQO-O14.

1.2.l.2.6.d Waste Pumpability HNF-SD-WM-DQO-OOI.

WHC-SD-WM-OCD-OI 5.

).2. 1.2.7.a Low-Activity Waste Staging Batch Volumes HNF-2168.

1.2.l.2.7.b Waste Pumpability HNF-SD-WM-DQO-OO 1.

WHC-SD-WM-OCD-015.

1.2.l.3.a Low-Activity Waste Feed Composition and Physical Feed Composition Requirements-Contract Numbers DE-AC06-96RL 13308 and

Properties, Phase I DE-AC06-96RL13309, Section C, Specification 7, Section 7.2.

1.2.l.3.b Waste Compatibility HNF-SD-WM-DQO-001 .

1.2.1 .3.c Low-Activity Waste Feed Production Quantities, Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL1 3309.

Phase 1

1.2. {.3.d Low-Activity Waste Feed Frequency, Phase 1 TWR-2244.

J.2.l.3.l.a Low-Activity Waste Staging Batch Size, Phase I HNF-2168.

3.2.l.3.2.a Low-Activity Waste Feed Batches, Phase I HNF-2168. “

3.2.l.3.2.b Waste Pumpability HNF-SD-WM-DQO-OO 1.

WHC-SD-WM-OCD-015.



Table A-1. Double-Shell Tank Svstem Performance Requirements Traceability Matrix. (14 Sheets). ,

Paragraph
Title Source of requirement

number

3.2.l.4.a High-Level Waste Feed Composition High-Level Waste Feed Composition—Contract Numbers DE-AC06-96RL 13308

and DE-AC06-96RL 13309, Specification 8.

3.2. 1.4.b High-Level Waste Feed Physical Properties High-Level Waste Physical Properties-Contract Numbers DE-AC06-96RL 13308

and DE-AC06-96RL 13309, Specification 8.

3.2. I.4.c High-Level Waste Feed Production Quantities, Waste Transfer Time-Contract Numbers DE-AC06-96RL 13308 and

Phase 1 DE-AC06-96RL1 3309, Section C, Clause H.9, d.

3.2.l.4.d High-Level Waste Feed Frequency, Phase 1 HNF-2168.

3.2.l.4.l.a Sludge Wash Batch Volume HNF-21 68.

3.2.l.4.l.b High-Level Waste Sludge Washing Critical TWR-2244.

Component Ratios

3.2. 1.4.2.a Siudge Wash Supematant Total Volume HNF-2168.

3.2.l.4.2.b Sludge Wash Supematant Batch Volume HNF-2 168.

3.2.1 .4.2.c Waste Pumpability HNF-SD-WM-DQO-OO1.

WHC-SD-WM-OCD-O 15.

3.2. 1.4.3.a High-Level Waste Feed Batch Sizes, Phase I HNF-2168.

3.2.l.4.3.b High-Level Waste FeedPreparation,PhaseI HNF-2168.

3.2.1.4.4.a High’LevelWasteFeed Batch Transfer Volume

3.2.l.4.4.b Waste Pumpability HNF-SD-WM-DQO-OOI .

3.2.1 .5.a Double-Shell Tank System Waste Sampling Feed Composition Requirements—Contract Numbers DE-AC06-96RL 13308 and

Requirements DE-AC06-96RLI 3309, Section C, Specification 7, Section 7.2.

High-Level Waste Feed Composition—Contract Numbers DE-AC06-96RL 13308

and DE-AC06-96RL13309, Specification 8.

3.2.3.l.a 204-AR Waste Receipt Properties Chemical Composition-OSD-T- 15 I -00008-MISC, Section 8.2, Paragraph 1.

Fissile Material—OSD-T-151 -00008 -MI SC, Section 8.2, Paragraph 3.



Tahlc A-1. f)m]hle-Shell Tank Svstem Perfnrrnance Reauirernents Traceability Matrix. { 14 Sheets)----- .--. —----- —----- ------- ,_ ----- - ------ ------- --- ~--- -------.-
—–.-

-- —--—-..-, _ ______ ~– .–.. --. –,,—

?aragraph
Title

number
Source of requirement

3.2.3.2.a Plutonium Finishing Plant Waste Annual Volume HNF-2 168.

3.2.3.2.b Plutonium Finishing Plant Waste Properties HNF-SD-WM-DQO-OOI.

WHC-SD-WM-EV-053.

HNF-2288,Sections E, F, and G.

WHC-SD-WM-OCD-O 15.

HNF-SD-WM-TSR-O06, AC 5.7,5.8, and 5.12.

3.2.3.3.a S Plant Waste Volume HNF-2 I 68.

3.2.3.3.b S Plant Waste Properties HNF-SD-WM-DQO-001.

WHC-SD- WM-EV-053.

HNF-2288, Sections E, F, and G.

WHC-SD-WM-OCD-O 15.

HNF-SD-WM-TSR-O06, AC 5.7,5.8, and 5.12.

3.2.3 .4.a B Plant/Waste Encapsulation and Storage Facility HNF-2 I 68.

Waste Volume

3.2,3.4.b B Plant/Waste Encapsulation and Storage Facility HNF-SD-WM-DQO-OOI.

Waste Properties
WHC-SD-WM-EV-053.

HNF-2288, Sections E, F, and G.

WHC-SD-WM-OCD-015.

HNF-SD-WM-TSR-O06, AC 5.7,5.8, and 5.12.



Table A-1. Double-Shell Tank System Performance Recmirements Traceability Matrix. (14 Sheets)

Paragraph

number

3.2.3.5.z

3.2.3.5.b

3.2.3.5.c

3.2.3.5.d

3.2.3.6.a

3.2.3.6.b

3.2.3.6.c

3.2.3.7.a

3.2.3.7.b

Title

West Single-Shell Tank Salt Well Liquid Waste

Volume

East Single-Shell Tank Salt Well Liquid Waste

Volume

Single-Shell Tank Salt Well Liquid Waste Properties

Sinple-Shell Tank Waste Retrieval Volume. Phase I

Concentrated Waste Receipt Rate

Concentrated Waste Comr)osition

Emergency Transfer Volume from Evaporator

Low-Activity Waste Plant Entrained Solids Total

Volume

Entrained Solids Batch Volume Requirements

. .

Source of requirement

HNF-2168.

HNF-2168.

HNF-SD-WM-DQO-001.

WHC-SD-WM-EV-053.

HNF-2288, Sections E, F, and G.

WHC-SD-WM-OCD-015.

}INF-SD-WM-TSR-006, AC 5.7, 5.8, and 5.12.

HNF-2168.

WHC-SD-WM-SAR-023, Section 4.1.3.

WHC-SD-WM-SAR-023, Table 4-8.

Maximum Evaporator Volume— WHC-SD-WM-SAR-023, Section 5.2.3.2.2.2.

Emergency Transfer Rate—WHC-SD-WM-SA R-023, Sections 9.3.1. i. I and

9.3.1.1.2.

WHC-SD- WM-SAR-023, Section 5.2.3.2.2.

HNr’-sD-wM-sP-ol2.

Product to be Returtled-Contract Numbers DE-AC06-96RI, 13308 and

DE-AC06-96RL 13309, Section C, Clause H.9, !.

Contract Numbers DE-AC06-96RL 13308 and IIE-AC06-96RL 13309, Section C,

Clause H.9, 1, Section 3.2.2.3.



Table A-1. Double-Shell Tank Systcm Performance Requirements Traceability Matrix. (14 Sheets)-..-...——.— ~.
Paragraph

–—

I Title Source of requirement
number 7

3.2.3 .7.: Entrained Solids Physical Properties Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C,

Clause H.9, 1. Section 9.2.2 .6. Table TS-9. I.

3.2.3.7.d Waste Product Sodium Content Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C,

Clause H.9, 1, Section 10.2.2.3.

, 3.2.3.7? Entrained Solids Cesium- 137 Content Contract Numbers DE-AC06-96RLI 3308 and DE-AC06-96RLI 3309, Section C,

Clause H.9, 1, Section 3.2.2.1.

3,2.3,7.f Entrained Solids Technetium-99 Content Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RLI 3309, Section C,

Clause H.9, 1, Section 3.2.2.2.

3.2.3.7.g Plutonium Contenl Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL13309, Section C,
9

i
~

Clause H.9, 1, Section 9.2.2.3.
~g

>
3.2.3 .7. h , Separable Organics Contract Numbers DE-AC06-96RL13308 and DE-AC06-96RL13309, Section C, <’“.

h Clause H.9, 1, Section 9.2.2.4.
VJ-.
0 2

7 7 3,7; Scaling
~1

--- Contract Numbers DE-AC06-96RLI 3308 and DE-AC06-96RL1 3309, Section C, @

I Clause H.9, I, Section 9.2.2.7. G

3.2.3.7.j Stability Prevention of Exotherm ic Reaction Contract Numbers DE-AC06-96RL 13308 and DE-A C06-96RL 13309. Section C,
b
o

I Clause H.9, 1, Section 4.2.2.8.
<

>.2.3.7.k Immobilized High-Level Waste Impacts Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C,

Clause H.9, 1, Section 10.2.2.1.
m

3.2.3.7.1 Waste Pumpability WHC-SD-WM-OCD-OI 5 and OSD-T- 151-00007, Section 7.2.1,

3.2.3.8.a Entrained Solids Total Volume Entrained Solids Volume—HNF-SD-WM-SP-O 12.
I I

3.2.3.8.b Entrained Solids Properties Product to be Returned-contract Numbers DE-AC06-96RL 13308 and
a

DE-AC06-96RL1 3309, Section C, Clause H.9, 1,

I 3.2.3.9.a I Electrical Power I Reserved. i

3.2.3 .10.a Water—Phase I HNF-2168.

3.2.5. i Reliability, Availability, Maintainability HNF-2288, Section B.

3.2.5.2.1 Design Life Tri-Party Agreement, Milestone M-51-00.



Table A-1. Double-Shell Tank SYstem Performance Requirements Traceability Matrix. (14 Sheets). . . . ,
!

Paragraph !
Title Source of requirement

number

3.2,6.1 Environmental Conditions WHC-SD-GN-ER-501 .

HNF-PRO-097.

3.2.6.2 Chemical a) DOE Order 6430. 1A, Section 1300-3.4.2, “Environmental Qualification of

Equipment.”

b) HNF-SD-WM-SP-012.—

3.2.6.3 Radiation IINF-2004.
)

3.2.7 Transportability liNF-PRo-157.

3.2.8 Flexibility and Expansion DOE Order 6430.1 A, Section 0110-3, “Flexibility.”

3.2.9 Portability Not applicable.

3.3 Design and Construction DOE Order 6430. IA.

3.3.1. } Toxic Products and Formulations WIIC-SD-WM-HSP-002.

HNF-PRO-45I .

3.3.1.2 Dangerous Waste WAC 173-303.

3.3.13 Decontamination and Decommissioning DOE (lrder 6430.1A.

3.3.2 Electromagnetic Radiation 47 CFR 15, Subpart B.

3.3.3 Nameplates and Product Markings DOE Order 6430.1A, Section 1300- 12.4.1 I

3.3.4 Workmanship Reserved.

3.3.5 Interchangeability HNF-2288, Section A.

3.3.6 ~ Safety HNF-SD-WM-BIO-001.

3.3. b.l. i Occupational Radiological Protection HSRCh4-i.

3.3.6.1.2 Occupational Safety and Health Administration WHC-SD-WM-HSP-O02.

(OSHA) Standards

3.3.6.2.1 I Corrosion Prevention and Control I WAC 173-303-640, “Tank Systems.”



Paragraph

number

3.3.6.2.2

3.3.6.2.3

3.3.6.2.4

3.3.6.3.1

3.3.6.3.2

3.3.6.3.3

3.2.6.3.4

3.3.63.5

3.3.6.3.6

3.3.6.3.7

3.3.7

3.3.8.1

3.3.8.2

3.3.9. i

3.3.9.2

3.3.10

3.3.1 I

Table A-l. Double-Shell Tank SYstem Performance Requirements Traceability Matrix. (14 Sheets)
I

Title

Waste Com~osition

Tank Temperature Limits

Dome Vault Loadirw

Secondary Containment and Leak Detection

Spill Prevention and Controls

Nonradioactive Airborne Emissions

Radioactive Airborne Emissions

Monitoring of Liquid Efftuent Discharges to the

Environment

Radiation Protection of the Public and Environment

Flammable Gas Design Requirements

Human Engineering

Criticality Safety

Nuclear Safety Classification

General System and Information Security

Radiation Area Securitv

Govemment-Fumished Property Usage

ComDuter Resource Reserve CaDacitv

Source of requirement
—.—

HNF-SD-WM-DQO-OO1.

HNF-SD-WM-TSR-O06.

HNF-SD-WM-TSR-O06, Section 5.16.

a) 40 CFR 264.193, “Containment and Detection of Releases.”

b) 40 CFR 265.193, “Containment and Detection of Releases.”

c) WAC 173-360, “Underground Storage Tank Regulations”

d) WAC 173-303-640, “Tank Systems.”

a) 40 CFR 264.194, “General Operating Requirements.”

b) 40 CFR 265.194, “General Operating Requirement.”

c) WAC 173-303-630, “Use and Management of Containers.”
d) WAC 173-303-640, “Tank Systems.”

WHC-CM-7-5.

WHC-CM-7-5.

WAC 173-200,-20 IA, and -240.

WAC 173-303-645, “Releases From Regulated Units.”

HNF-PRO-451, -452, and -455.

HNF-SD-WM-TSR-O06.

DOE Order 6430. 1A, Section 1300-12, “Human Factors Engineering.”

HNF-PRO-334. -537 through -550.

HNF-SD-WM-BIO-001, Tables 5.3-2 and 5.3-3.

HNF-PRO-700 through -704.

HNF-PRO-394.

HSRCM-1, Ch. 2.

Not applicable.

Not applicable.



Table A-1. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets).—
Paragraph \

Title
number

Sourceof requirement

3.4 Documentation HNF-PRO-222, -224, and -242.

3.5. ! Maintenance and Operation DOE 5820.2A, Chapter 1, Paragraph 3.b(2)(j).

10 CFR 835.1002, Paragraph (b).

3.5.1.1 Calibration DOE Order 6430. 1A

3.5.2 Transportation of Hazardous Materials HNF-PRO-154 through -163.

3.5.3. i Solid Waste Acceptance Criteria HNF-PRO-455.

3.6 Personnel and Training HNF-PRO-057 and -153.

HNF-SD- WM-TR-026.

Code of Federal Regulations

10 CFR 835.1002, “Facility Design and Modifications,” Code of Federal Regulations, as amended.

40 CFR 264, “Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” Code of Federal Regtdation.y, as amended.

40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage and Disposal Facilities,” Code oJFedcral
Regulations, as amended.

47 CFR 15, “Federal Communication Commission Rules and Regulations,” Subpart B, “Emergency Management Center Regulations:’ Code of Federal

Regulations, as amended.

U.S. Department of Energy Orders

DOE Order 5820.2A, Radioactive Waste Management, U.S. Department of Energy, Wash ingtori, D.C.

DOE Order 6430. 1A, Genera/ Design Criteria, U.S. Department of Energy, Washington, D.C.



Washington Administrative Code

WAC 173-200, “Water Quality Standards for Ground Waters in the State of Washington,” Washington Administrative Code, as amended.

WAC 173-20 I A,” Water Quality Standards for Surface Waters in the State of Washington,” Washington Administrative Code, as amended.

WAC 173-240, “Submission of Plans and Reports for Construction of Waste Water Facilities: Washington Administrative Code, as amended.

WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended,

WAC 173-360, “Underground Storage Tank Regulations, Washington Administrative Code, as amended.

Hanford Site Procedures

HNF-PRO-057, Hanford General Employee Training, Fluor Daniel Hanford Inc., Rich land, Washington.

HNF-PRO-097, Design and Evaluation, Fluor Daniel Hanford, Inc., Rich land, Washington.

>
L HNF-PRO- 153, ?Vuclear Process Operator Training Program, Fluor Daniel Hanford Inc., Rich land, Washington.
.4

HNF-PRO- 154, Responsibilities and Procedures for All Hazardous Material, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO- 155, Operations Management Fundamentals Training Program, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO- 156, Nonradioactive Hazardous Material/Waste Shipments, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO- 157, Radioactive Hazardous Material/Waste Shipments, Fluor Daniel Hanford Inc., Rich land, Washington.

HNF-PRO- 158, Shipping and Receiving in the 1100 Area, Fluor Daniel Hanford Inc., Rich land, Washington.

}iNF-PRO- 159, ALARA Program Description, Fluor Daniel I!anford, Inc., Rich land, Washington.

HN F-PRO-160, Cargo Tanks, Fluor Daniel Hanford Inc., Rich land, Washington.

}{N F-PRO-161, Criticali~ Safety Training Program Description, Fluor Daniel Hanford Inc., Rich land, Washington. —

HNF-PRO- 162, Temporarily Upgrading Non-Exempt Employees to Exempt, Fluor Daniel Hanford Inc., Rich land, Washington.



FIN F-PRO- 163, Documentation and Record Keeping, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO-222, Quati(y Assurance Records, Fluor Daniel Hanford, Inc., Rich land, Washington,

HNF-PRO-224, Document Control, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO-242, Engineering Drawing Requirements, Fluor Daniel Hanford, inc., Rich land, Washington.

HNF-PRO-334, Criticality Safety General Requirements, Fluor Daniel Hanford Inc., Rich land, Washington.

HNF-PRO-394, Physical Protection of Properties and Facilities, Fluor Daniel Hanford Inc., Rich[and, Washington.

HN F-PRO-451, Regulated Substance Management, Fluor Daniel Hanford Inc., Rich land, Washington.

HNF-PRO-452, NEPA, SEPA, Cultural and Natural Resources, Fluor Danie\ Hanford Inc., Rich land, Washington.

HNF-PRO-455, So[id Waste Managetnent, F7uor Daniel Hanford, Inc., Rich land, Washington.

?
HNF-PRO-537, Criticality Safety Control of Fissionable Material, Fluor Daniel Hatford, Inc., Rich land, Washington.

z

HNF-PRO-538, Criticali~ Sofety Training, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO-539, Criticality Safe~ Evaluation, Fluor Danie[ Hanford, Inc., Rich land, Washington.

HNF-PRO-540, Criticali~ Prevention Specifications, Fluor Daniel Hanford Inc., Rich land, Washington.

HNF-PRO-541, CriticaIi& Safety Postings, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO-542, Criticality Liabili~ Fissionable Material, Fluor Daniel Hanford Inc., Rich land, Washington.

HNF-PRO-543, Fissionable Material Storage, Fluor Daniel Hanford Inc., Rich land, Washington.

HN F-PRO-544, Crificali(y Plant Configuration Control, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO-545, Fi.rsionable Material Packaging and Transportation, Fluor Daniel Hanford, Inc., Rich land, Washington.

o
0
-1

—

HNF-PRO-546, Criticali~ Alarm System, Fluor Daniel Hanford, Inc., Rich land, Washington,



HNF-PRO-547, Criticality Safe@ for Firej7ghting, Fluor Daniel Hanford Inc., Rich land, Washington.

tIN F-PRO-548, Criticality Safety inspections and Assessments, F[uor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO-549, Criticality Safety Nonconformance Response, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO-550, Criticality or Potential Criticality Accidents, Fluor Daniel Hanford, Inc., Rich land, Washington,

HNF-PRO-700, SaJe& Analysis and Technical SaJety Requirements, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-701, Safety Analysis Process-Existing Facili&, Fluor Daniel Hanford, Inc., Rich land, Washington.

HN F-PRO-702, Saje(y Analysis Process-Facility Change or Modfficafion, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-PRO-703, Safety Analysis Process-New Project, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-704, Hazard and Accident Analysis Process, Fluor Daniel Hanford, Inc., Richland, Washington.

>
L HNF-PRO- 1819, PHMC Engineering Requirements, Fluor Daniel Hanford Inc., Rich land, Washington.
U

Documents

DE-AC06-96RL 13308, British Nuclear Fuels Laboratory Privalizalion Conrract, 1996, U.S. Department of Energy, Rich land Operations Oflice, Richland,

Wash ington.

DE-AC06-96RL 13309, Lockheed Martin Advanced Environmental Systems Primtization Contract, 1996, U.S. Department of Energy, Rich land, Operations

Oflice, Richland, Washington.

HNF-2004, Rev. O, Estimated Dose to In-Tank Equipment: Phase 1 Feed Delivety, 1998, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-2 168, Rev. O, Performance Requirements for Doub/e-Shell Tank System: Phase 1, 1998, Fluor Daniel Hanford, Inc., Rich land, Washington.

HNF-2288, Miscellaneous Supporting Information for: System Speclfkation for the Double-Shell Tank System (HNF-SD-TRD-O07), 1998, Fluor Daniel
Hanford, Inc., Richland, Washington.

HNF-SD-WM-BIO-OO 1,Rev.O,Tank Waste Remediation System Basis for Interim Operation, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.



HNF-SD-WM-DQO-001, Rev.’ 2, Data Quali& Objec(ivesfor Tank Farm Waste Compatibility Program, 1997,Fluor Daniel Hanford, Inc., Rich land,

Washington.

HNF-SD- WM-DTR-046, Rev. O, Results o/Dihition Sfudies wifh Wastefirom Tank 24 I-AN-105, 1997, Numatec Hanford Corporation for Fluor Daniel
Hanford, Inc., Richland, Washington.

HNF-SD-WM-SP-O 12, Rev. O, Tank Waste Remediation System Operation and Utilization Plan, Vol.1and H, 1997, Numatec Hanford Corporation, Rich land,

Wash ington.

HNF-SD- WM-TR-026, Rev. 5, Tank Waste Remediation System Dangerous Waste Training Plan, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-SD- WM-TSR-O06, Rev O-1,Tank Waste Remediation System Technical Sa~ety Requirements, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.

HSRCM- 1, Rev. 2, Hanford Site Radiological Control Manual, U.S. Department of Energy, Washington, D.C.

OSD-T- 15 I-00007, Unclassl~ed Operation Spec13cations for the 241-AN, AP, A W, A Y, AZ,& SY Tank Farms, 1977, Fluor Daniel Hanford, Inc., Richland,
Washington.

>
L OSD-T- 15 I -00008 -MI SC, Operating Specifications for ~he 204-AR Waste Unloading FaciliV, 1996, Fluor Daniel Hanford, Inc., Richland Washington.m

Tri-Party Agreement, Hanford Federal Facility Agreemenl and Consent Order, as amended, Washington State Department of Ecology, U.S. Environmental
ProtectionAgency, and the U.S. Department of Energy, Olympia, Washington.

TWR-2244, Rev. O, Retrieved Waste Properties and High-Level Waste Critical Component Ratios for Prioritization Waste Feed Delivery, 1998, Lockheed

Martin Hanford Corporation for Fluor Daniel Hanford, Inc.

WHC-CM-7-5, Release 90, Environmental Compliance, 1997, Westinghouse Hanford Company, Richland, Washington.

WHC-EP-O 182-99, Waste Tank Summaty Report for Month Ending June 30, 1996, 1996, WestinghouseHanford Company, Richland, Washington.

WHC-SD-GN-ER-501, Rev. O-A, Natural Phenomena Hazardr, Hanford Site, South-Central Washington, 1996, Westinghouse Hanford Company, Rich land,

Wash ington.

WHC-SD- WM-DQO-O 14, Rev. IA, 242-A Evaporator/Liquid Efluent Retention Facility Data QualiW Objectives, 1995, Westinghouse I Ian ford Company,

Richland, Washington.

WHC-SD-WM-EV-053, Rev. 4, Double-Shell Tank Waste Analysis Plan, 1996, Westinghouse Hanford Company, Rich land, Washington.



W}iC-SD- WM-HSP-002, Rev. 2-F, Tank Farm Health and Safety Plan, 1996, Westinghouse Hanford Company, Rich land, Washington.

W }{C-SE)- W1%i-OCll-O 15, Rev. 1, Tank Was@ Farm Transfer Compatibility Program, 1995, Westinghouse Hanford Company Rich land, ~ashingron.

WHC-SD-WM-SAR-023, Rev. 2-B, 242-A Evaporator/Crystallizer Safe/y Anai@is Reporr, 1997, Westinghouse Hanford Company, Rich iand, Washington.

External Letters

Letter, W. T. Alumical, Westinghouse Hanford Company, to T. R. Sheridan, U.S. Department of Energy, Rich land Operations Office, “Multi-Function Waste

Tank Facility - Decision Paper,” 9550111, dated January 13, 1995.
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BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF-SD-WM-TRD-O07, Rev. D, April, 1998 and W-21 1 Functional Design Criteria: HNF-SD-W21 1-FDGOOI, Rev 3-A

~ This activity is to identifyshortcomingsof the W-211 FDC based on the contentof Ihe DST system specification. (

)efinition
<isk: The probabilityof sgnifkxml consequences fo the program withoutW-21 1 FDC revision.

.ectend
N/A: Not applicable. Either the requirementin the system spedicalion is notwithinthe W-21 1 work scope or the requirementin the W-21 1 FDC k notappropriatefor inclusion

in the system specification(e.g., the requirementis programmatic). Requirementsfor the lop level (i.e., level 4) functionsare marked N/A because they are at too higha
level for comparison. The comparisonwill be performed al the level 5 functionsonly.

No There is no comparable requirementin the W-21 1 FDC and a risk WIIIbe ioenfilied.

Yes: There are comparable or derfvablerequirementsin the W-211 FDC and DST system specification,althoughminordifferencesmay exist.

Shaded rows are for functionsin the DST System specification. These funcsionsare listedto providethe context forIITSperfomtame requirements.

I
1 PARA. OST SYSTEM SPEC. I COMPARABLUOERIVABLE

❑ rnt ,, QCUCNT I SECTfON W-211 FDC I

. .-
37?14h Iw.a.

: Area uqwd Waste Annual Capact I x I I I 1 lFuIKton IS beyond W-21 1 SCOSK I
!e Batch %e - West Area x Function IS beyond w-21 1 scepe.

,,.Ilb!lvl, ,. !,C “,, ” . . . . , , ..”,.. I
_...

u“, V,)!”!!,C “1 Wrm,erl!rcl,eu .Vd>m r A 1 I I I ,,”1 !.I!”r, 1> “q”,!” V.-C ! L =.”p. I
3;1.16.b \Concentrat-d Wm!C? Recefpl Rate I x I I I I IFunct,on osbeyond W-211 scope. I



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF-SD-WM-TRD-O07, Rev. D, Aprii, 1998 and W-21 1 Functional Design Criteria: tiNF-S& W21 ?-FcIC-001, Rev 3-A
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BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF-SD-WM-TRD-O07, Rev. D, April, 1998 and W-21 1 Functional Design Criteria HNF-SO-W21 I-F DC-001, Rev 3-A

PARA. 0S1 SYSTEM SPEC.
COMPARABLEIDERIVABLE

REQUIREMENT

NUMBER REQUIREMENT NIA

3.2.1 .2.2.b lWaSfe F..mpabll!ty x!

3.2.1 .2.2.b Waste PumpabWy 1 x
1 I I I

3.2.l.2.2.b lWaste Pumpabddy x
32.12.3 w:’, lTrarWerWasteCress-siiev.,i..,.,.. - ...+..’.+* ] .“~l, -,-~2, [,.’ ,, w>./?,.-.-. . ! -.: ,., -.!,,-’.

13.2.l.2.3.a ]Cross-site Waste Transfer Time I I
1 ,

3.2.1 .2.3.a lCross-s}te Waste Transfer Time I I x

I I
3.2.1 .2.3.b Wasle i+mpabllmy

I I ‘1
i32,3b
i

lW..sePur-p3nKy

I I ‘1

132.L2.3.tI \Wastef%npabMy II ix

13.2.l.2.4.a ~S,:per!,alantPreparation-EastArea I I
13.2.l.2.4.a I%pw.mmt Preparabon- East Am I I lx

R=l--Soluble Waste ?reparalion – East Area
1

!
x

I I
13.2.l.2.4.b ~SolubeWastePrepacation- EastArea I I I X

I
3.2.1.2 4.b Soluble Waste ?rcparation – East Area x

3.2. I.2,4.c Insoluble Wasle Preparation – East Area ~ x

132. I.2.4.c Ilnsoiuble Waste PreparaOcm -East Area I I I X

\32. ? 4.. llM%oIublewc@e Preparation -EastArea I I ~ X

13.2.1.24.. 11.solubkWastePrqwafion-Eas!Area I I / X

13.2.1 .2.4.. Ilnso!ubke Waste Preparation -East Area I I ] X

13.2.l.25.a 12WEastAreaWaste BafchTrans,ef I I, 1 1 1

32.1 .2,5.a ?00 East Area Wasfe Ralch Transfer x

3.217 5.b Wasle Pumpabdl~ x

SECTION w-211 FDC

# REQUIREMENT I Notes

2.4.2 ~Transfe~ SySleM (Solids)
\FDChasarwuirement o12W~sol,ds, mlthe30Y.301tds req.!redbytie s~if~ti. Wlththe
Ihgher sotiis cement, the p.mps may not be capable of maintaining adequate fbw.

it”~twme”tation& COWOI(safe operation~ Failure)3.:. , Isafe.operafion ,mciudesavoicsmgp,.gg,”gotthetrans fwtines,

3.3 Ptptng (Plugging Prevanbem) FDC S pedies line PIuggage must be avoided.
. . ..- :?:.,.. :-..’ ,>..,./; .,. s$,j,~l..:., ,,, ,W. :/.. .* ..,. ,’fi, .:,-.. ....-J----- . .. ..J.-l* ..**,, .; * - , . . “+wti-~/@.,,.. ...e $. ,--,f+ #-.< -,

2,4.2 Transfer System (VelocJy)
Both ths batch banslel tm,es m :ne spacif~tio. zmd the velocity m the FDC are based on 140
—

I 1Yr , ,.

2.4.3 10ther Opsrating Rqmnls (Op. Cycle) [Operabng cycIe can bs derivad horn time afloca!ed {or batch transfer.

2,4.2 iTransferSysiwn (Vdcciiyj
FOC uses fluid velocity instead o! Reynoks number. The W-21 i systems will be capable of this
flow at or below fhe Specified viscosi?y. As the viscosity Increases, the system may not ba

capable of maintaining the sped,ed velocity The spcdtcabn allows hqher viecosky

2.4.2 Transfer System (Sohds)
FOC has a requirement of 20% solids, not Ihe 30% sohds wqwred by me $pedcation. With the
higher solds conlent. the pumps may not be cap~ble ot matmammg adequate flow

3.1. Instrumentation & Contrc4 (Sale Operation & Failure) Safe operation inztudes avoti,rg plugging of the transfer lines.

2.4.3 10the,@era!iWRqmnts(Cheml=lAtiition)
Based on the TWRS O&UP, diluent will be addad:0 dssofve the soluble waste. The FOC
requires the abifiry 10 add dilwen!.

2.4.3 Other Opsrating Rqmnts (Op. Cycle) - OQeratii CyC!ecan bs dsrived from time 81f0Calad for batch preparation.

2.4.1 Mixer Pump$ (OfWhafge Nozzfe Height)
DerivaMe. Nozzle height is one parameter thal WII! determine the abihfy to ret?wve insoluble
SOW.

2.4.1 M!xer Pumps (Nozzle Orientation)
Derivable. Nozzle Orientabon ts OPe parameter that d! determine the abmry to mtveve mwl~e
e,-.lirl.-.. ”..

24.1 Mixer Pumps (U,D)
Denvabfe. UOD is a measure of b,e energy be.; ,mparlad m!o [>e wasle 10 break up the

insoluble waste.

2.4.2 Transfer System (Diluent)
Sased on the TwRS O&UP, dihmn! wdf be added 10 dilute Ihe SOIIOS. The FOC rwuwes the
ahhfy 10 add d!luenl.

2.4.3 Other Oparafing Rqmnts(ChemicalAddition) BasedontheTWRS O&UP, dm,en: WIIIbs added :G a,lule the sohds, The FDC requires the
abifii to add d,luent. .—

2.4.3 ~OfherOperating Rqmnts (Op. Cycle) 10perdi”gcycfecen bade,ivedhom Ihmeallocated fofoaf.hpmparation.

1 ,~pol.

2.4.3 10ther Oparafing Rqmnls (Op. Cycle) /Operating cycIe can be derived from tgmeallocated for batch transler.

FDC uses fluid velocity instead of Reynolds number “rhe WI-21 I systems WIII bs capable of this

2.4.2 Transfer System (Vebciry] flow al or below the speclfled vtscosdy. As the wscosdy increases. the system may not be

capab4e of mainfainimg the SWCI!IK3 velocity. The spedicafion allows higher viscusily



i3ASELlNE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF-SD-WM-TRD-O07, Rev. D, April, 1998 and W-21 1 Functional Design Criteria: HNF-SO-W2 1 ?- FuC-001, Rev 3-;

I
PAR A. DS’f SYSTEM SPEC.

COMPARABLHDERIVABLE
-.—

REQUIREMENT
SECTION W-21 1 FDC

NUMBER REQUIREMENT NIA No REQUIREMENT Notes

I

3.2.l.2.5.b Was!e ?umpaoitity x I 2.4.2 ~Tra.sferSys!em i%fids)
FDC has 8 reqw:emenl o! 20% sohds, not !he 30% sotids required by the specification. Wdh the
hyher sofiis content, the pump. may not be capable of mainta,nmg adequate flow .

3.2.l.2.5.b Waste PumpabMy 1 x 3.1. [Insbume.!at,on h Controi (Safe Operation & Failure) Safe ope rabon sn”cludesavmai ng pIuog$ngof the ::a,~s!er :ines,

3.2.12.8>. . Transfer Wasf>a’fti C4wkenfrati0n -“~, ‘” ~ ‘-’‘;’
::*. .f~s f . ‘. . 2.’<’:,:. ‘.:: .,..’2,.. . “,’’. ’’’..,

.,
.:. ,. ‘.;. k,,’y. ... Y ,,..< .$. $ , $ ,$.. t.b .,.. :

.... . . ,, . . . . “.. --- -.. ,~ ,. ., ~. , ., .“’.. ‘: ;“:*;
, -..,----- . . ..... . .,’ ,. -.. .. . . . ,.. .:.’. :.’. .,,. ~..,.

,..; . . . .. . . ....
.. . . . ..’ -, ., .,.

32.1.26a Evaccrator Feed Annual Vol,,me x
I $

. -

.— E~WICtlOfl IS b?yond
, . ..—

-:. .>..:,.:.
a.

~~

W.21 1 Scc?e— .—— _-

-,-.;“. -’. !. ,,“*.-’-.*-
.’. .——

. .

—.
13.2.l.2.6.b ~Evapara!m Feed Rate 1X1 I

I 1 I Func@xI is beyond ‘N-21 f SCOJ.?.
1

3.2.1 .2.6.c Eva$mrator Feed Reqwrements x Funcimn is beyo.d W-21 1 %ope’
3.2.1 .2.6.d Wasta ?umpabthty 1 Inslwmentabon i%Control (Sale O ration h Fadure

.q,--.,,,,~ .%???$[?>???9 ;:j.3i;g~
F???~&!’@k?M:$:G5F@i’{!k$ FG$i$?GY$!MF.?+~~:f~”=:~ ‘:-

35,, ~,j,%? Tr~?r,W?ate to Lo&kfMy.,Wade staging,. ?J+::@T
ration includes a.mdmg PI

+.. Tankg ,’-”, .$ :J’;=[.”:.. :~’.’ .-:,.. & /k.. .M: ., . . ..” ‘~ !“ ~.d’i$;’”:+i;%<%%wm

3.2.12.7.a Low-Acfivdy Waste Staging Bawh Volumes lx 2.4.2 Transfer System (Velocity)
IMh the batch :ransler omes m the spec,f,cabcn a.d the veloaly in tine Fi3C are based oa 140
..,”, t , ,

3? .,27a Batch Volumes

“ ,,.
[LW.Actlv,w_W;+ste Staging ___+. I x 2.4.3 10ther Opefatinq Ramnts (Op. Cycle) 10perating cycle can be derweo ham bme a;locaw% for balct, transfer.

I
! ~FDC “W$ fluid WIWi~ ,“s:ejd d RW”OMS numb+f. The W-211 systems WI ba =pable Or fhi~

x: [ <.4.2 ;iTransfe~ Sysfer,?Welociw) ~rlowat or below me saectfko visusty. AS the viscGsity increase% Ihe system may MI be

!capable 01 mamta,mng !oe speakd vekxmy Tne sae.aficahofi Z!(OWShigher viscasorj

I ‘1 I
24.2 Transfer System (solids!

FDC has a requirement of 20% so:,ds, not the 23% sohds required by the spacikatior,. Wdh the
,higher sdds content, Iha fxmrips may not b capable of maintaining adaquate hv

3.2.l.2.7.b Waste Pumpabilify I x 3.1. lndmmentafiOn & CciItrd (Sale Operation .S Fe.dure lSale 0 rabon incdas avoid u inq of the franakr Ihnas.
-. .-%+ ; .:. pr~e f.&-A@i $Vaate Faad for Ph&a t ~ ~ \zy?$i~

32.1.3?;! ; .. . !.,i~;,j
%?$~;~!::;s~~$ z~~{{~<ti&~!a..::C

.+ ..e ,..,.,,~ ~.;$,. ,./. .+;:,4+> :> .,.%, ? >..-.

,. . . h? T~~f ~.<[ . .Jr*J+j.’. ? .-J .:<? ‘“”:.-+,:?::- :i ;% 7 . . . . ?,. .s’.’
p,’.<.., ,? .,..+” :,* l?;*’””;:F>?<drp:.,;22.G:- :%’: “~”:;~,, .,- p’;?’-’-!. :-,’’:’’.””l:f-.,f~~~i, .. . .< .x . .... ..<$$$ ?!.,%. , @ ‘-:.,:, .:.:,-

!

-. ..: .. ..!.$.~$yg<:yw;~~q~~~q~

3.2.1.3 a
Low-ActMtv Waste Feed Comp.x+,tion and
Physical Properties, Phase I

x I ‘Operator will select waste to meet envelops composnion requiremems.
I

3.2.’.35 Was!? CompabbMy !
L3w-Ac:; wv Waste Producbor Cuan!mes,

erafOr M!l SeleCt WaSla that satlshes compat,b!l!~~u,reme”ls.

w-–—- : : 1

System level requirements W@high for project comparison of :he rDC.

Low-Actitity Waste Feed Fraquency, Phase I

.-

System level requwe,ments ice high icr prom! comparison or the FDC.

13.2..3.f.a lLov.-.4ctw?y Was:e Staging Batch Sue., Phase I I I 1 X ~ 2.4.3 ]Ofhe,Operab”g R@mnts(OP, Cyd@ ~Operati”gcycrec.a” m derived tmm lime allocah?d L’: Diw.dmg

132.,3 !.a lLW-A@w~WasteStagi”gB a!chWze,Phasel I I ~ X ] 24.3 l~harOperat”gRqm”ts( Sampling) lFDC,q.irwmai”fat”i”g axsti”gprotisions for wnpong.

J%,+:.n..>j$.-<%.% &,@j ‘:!*:+ ‘.-J$;%!:$a-’,..?$j%$ i%iix;,$:.”32,-;~2..; ;$$. Transler Low-Acfii Waste Supamatanfs.t~+K ?.-*;, s , Wgp’% ;<i$&’: ::,jl%a$$’$<~?+$,;; *~.’’-&~”~ y “. , T ‘Z* ~.:: ;.,,,,;, ;;2:,5:,,., ~
..’ .:4. Vender F&d Stcfa&;... . .; ..,;4:, $ :$?’.:’,*% . . . . ,.

J,* g,~~;3.;Y:.??”-’.:+ ~;?::$q,?*,**+L*+L’:,F..Z.q :$% c.-%,& , ~
. ..*: .*A %.$.8 1... *- i ,’,,. ..,.$., J,.., k.:,k? ,.., .*,- . -. w

3.2. H3.2.a

--- -+ ‘%+&’%%fi , .-

Lw-AcIIvity Waste Batches, Phase I x 2.4.2 Transfer System (Velocity)
Bo:h the batch transrer times in fhe specification and ihe vekxdy m the FOC are based cm 140

9P
3.21.32a Low-A?!~ Wasle Batches, Phase I

m.

x 2.4.3— Other Operating Rqmnls (Op. Cycle) Operafing cyde can be derived hom bme albCated kr batch transler.

3.2.1 3.2.b Wasw Pumpabifity x
FDC uses fluid velocity inslead of Reynolds nummer. The W-2 i i svslems win be capabla of fhfa

2.4.2 Transrer Sys!em (Velocity) flow af or below the spacified VISCOWY. As the VISCOS,!Yimreases. the system may not ba

=Pable Ormalnta8ntn9 the SWCIf Ied vej~ify. The so~lfication allows higher viscosdy
-
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BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF-SD-WM-TRDJ307, Rev. D, April, 1!398 and W-211 Functional Design Criteria: HNF-SD-W21 i-FDC-COl, Rev 3-A

--xq-- DST SYSTEM SPEC.
COMPARABLEIDERIVABLE I

REQUIREMENT
SECTION ! W-21 1 FDC

NuMBER REC2UIREMENT NIA # REQUIREMENT Note9

32.1 .4.4.b W3s:e Pwnpabiity 3.1. , Instrumentation & Conlroi (Safe Operation & Failure) safe operation inchdes avold:nq p!ugg:ng of !ne !ransler lines.

3.2.1 ~ IChafactenze DST Waste I I t
!

3?1E, a
9S7 Sys!em Wasle Ch.racterualmn

I%?qwrr.m.?nl!j
x ~ 2.43 ~Other Op?ra!!ng Rqmnts (Sampling)

]
[

~ ----z-=

Funcbon is beycmd W 2 i ! SZCVE. FDC requires r,-,am:ewmce of ex!s.t,ngCapabtkfy.

3 2.\.5.a
DST System Waste Characterazatmn
Requirements

x Function is beyond w-211 scope.

32.1.6 Di$triLxjle Utihlies ii Doub4a-Shell TarJi S@e’m -?>. ? ,:’,
t ,: ...

,. .“
,, ,.. ., .!.

.: .:...:. ,.. ,,., . ., .”’ ....”’ ..;. :1. .,~z: : g

32.1.7 sum rt Ooubta$helt Tam System : . . . . . . ~ . :. ! ., .,-.. 4

32.3 Extamal InterfaceRaqulrements 9. . ~~~~! ..?.3-’
,,, .,,, . . . .. . . .. ,

... . .... . ,.-. ,.. . -.. ..’ .> . ... . . ... . . . ..

Exlernal Waste Gefwalors Using Swlace.. ,-
32.3.1. ‘“; ~m

, - l%. .*
:?.,. ., ; :;**.;:*., .. >., “. ,,. .. ?,..-.. , ,. ..,’ ~,.. ‘.. ,. : :,+,: ,.;’,.., .,,<$ ,+ > ..iy.’~ ... .:<,..,& -,’,: ,. > , . . ., .,,-,

~. ..:., ~~ .,, i~:. .,.:! .;$~ ~“. ,. ,
.’.,

. . . ...1.., ..,. ,,. .: ,, L ‘, ..~q *.s “, . ... .: +:J !
,. -,,

3.2.3.1 .a 204.AR Waste Rece#Dt Prop+!rl#es x
.—. --.L-[

Funcbon m baymd w-21 T scope.
32.32 Plbmnlum finishing Plant (PFP) ,,. I .,

Plu!ofw,m Fmshmg Plant Waste Ann”al
3.; 3.7.a “n,, cmn

—

x \ ,FunctoG+ is beyond w-21 1 SC09+

3.2 32.b I Plutmwm Fm,shmg Plant Waste Pmparbes x ! I lFuacl,on m beyorrd W-211 scope.
32.3.3 S PLwrt .. . . “-‘A. ,. # .:..<,.,-- ... .J j.. i

S Plant Waste Volume

. .. .,. . ., ...- !,..,”. ,.

3.2.3.3.a

.. .. . . . ...... .. .?-.*-: ~> +

x 1 I lFunctmn IS beyond W-211 SCOpe
3.2.3.3.b S Plant Waste Properhes x I ~Furdion is beyond W-211 scope.

32:3.4 ;’. +
B ~anvW*e Emxpsu!atlon a@:~~a’j~,T, :,!?&:$,t;,. ,@j(+s4” ;. ~ ,-;.j ,,,<J> ;* f“<+>.%+ :;.>;<::yy$ .:, ‘:$::. ?.. .

,, F- m =Fl ~.’?:.-.:’::,:, -: ~.%!
‘ > ,, ..,>+~,.::t ~;;;+-.::< , ? ::,: . , ..-,.,:;;.. -,.y : .,; T -, , , . ..: .;-,: ?f “.;#.~,j2,$.:@ .:.:. -. .’ ,.’...”” ,.., :.,. - ~. ‘.:. ; .:&w M. . . . ., ,. ., .!... . . . . . .. . . . . . . . . . . , :.- ;-,. .2s..-:. . . . ‘.. . .

I
32 2,4a

B ?!anlhvaste Encapsulation and Storage
Facility Waste Volume

x [ Function is beyond W-2; 1 SCOW.

3.2.3.4.b
6 ?ianlAVaste Encapsulation and Storage

—
I !

Facility Wasle Prope ties
x FuncbI is beyond W-211 scepe,

32.3.5 , ‘ . . Singte-Shetl Tank Svatem .’+. ... -i,-.::; =..’. ,* ’’?.. ii - .’ -.’, I , , .... ., ,. .,/, .< .,. .. . ... I ~., .- -.,- ‘g’,; .,;:: .:, ,, ..: :-m. ~,.~,. AL’.’-:’. t -. :.-.’ ..*.’ ‘.,-..”. . . . ,,
West Single-Shell Tank Salt Well L!qu,d Waste

-:~...,.. ,. .-’, ,,. . .

3.2.3.5.z

‘:-+?i d.. .+$?.s M

Vo:ume
x

I
> Function is beyord W-21 1 scope.

3.2.3.5,b
Easl SmgleShell Tank Sah Well L@d Waste I
Vomme x

I
Function is beyond W-211 scope

,
i

3.2.3.5.c
Single-Shell Tank Salt Well Llqwd Waste

—.

Properhes
x Function is beyond W-211 scope

3.2.3.5.d
Sm@e-Shetl Tank Waste F4etrleval Volume,

.—

Phase i
x Function is beyond w-211 scope.

3.2.3.6 Ev@ rater .- ‘<.. ..7:.* . .- -w!,. ...~”.. ,-’, -, ., ,, ...4- ‘..,:, ‘.! ..:... ‘.

3.2.3.6.a

<. . ... . . .. .. . . . . . . .. . . *. -,.... ..,... , . .. ....<

Ccncentraled Waste Receipt Rate x

.)Q..’?. $

I
I Function is beyond W-211 SCOW.

3.2.3.6.b COncent:at& Waste Compostbon x I Functiw is beyond w-21 1 scope.

3.2.3.6.c Emergency Transfer Volume from Evaperalcu x
I

Functicm is beyond W-211 scope.

32.3.7 *- -. Ph@sa I tDW-Activify Waste Plant ..’. -’ ,,.. ? a.. -.:,.;’ --,3-,:, ,, l-: -,-. ,, .- ..%.. . ...*.’,, ?, J... ..,-” - ~..’”,. ,. ..: . . . . . “,. ,:, - . . . . .

(
3.2373

Low-AclivIty Waste Plant Entrained SolIds Total

- .. <.:;-’-. . . +% k

I
VI-II),,n. x i ,Function is beyond W-211 scope

132 ‘ ? b lE,nlramed Sohds Batch Volwne Req”irenwmls I X I ~ ~ I lF.nctiOn is beyond W-2t 3 SCOW.
II

3237.C En!ra,ned SolIds ?hvsical Pro~rl!es x i ,
323,7d

Funcbon is beyond W-21) scope
Waste Product %njwm Conten: x , 1

3?37,e
Function is beyond W-2\ 1 scope.

Entra,ned Salads Cesium.137 Cent’mt x Function IS beyond W-21 1 scope.
7F3 7 I Entrmn*d Solds Technebutn-99 Content x ] 1
3?3?cT

Funchon is beyond W-21 1 q?.
Pltitonk”m Content x Funct,on IS beyond W-211 SCOP’?

3237h –Separable Oroamcs x I I Funcbon is beyond W-21 t scope.
——



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF-SD-WM-TRD-O07, Rev. D, April, 1998 and W-21 1 Functional Design Criteria HNF-SD-W21 1-FDGOO1, Rev 3-A

1-”’ Refiaoiiry. Avarlabifify, Maintainability
I I ‘1 I

2.4.1 Mixer Pumps (Monitoring) It Is assumed thal this insfrumentalton would b-?used for pradiitwe rminfenance 10 pfevide h~h
refiatilify and Svailatilify.

3.2.5.1 Reliability. AvailabJify, Mai”tainabildy x 2.4.3 Ofher Operating Rqmnfs (Single Failure) DST Syalem rsquiremenl hard to interpret. FDC doesnl address ail importsnt aspects of RAM
(e.g., time camlraints Ior pump replacement).

I I I 1 I 1 I

b--l-Rel!abitiry. Availability, Mamtainabildy x 2.4.4 Serwces (Electrical)
nuclear safety. This wilf dsterrmne the !msd Ior standby and/or uninferruplatJe powsr.
FOC identifies needler safety anaiysis fo determine ths reliability and avsi!abiiii necessary fer

a , ,

3.2.5.1 ReliebMy, AvaifaiWy, MaintainaLMity x I 2.4.5 Mainfensnce Rqmnts (Ease Of Ma,i”fe”awe.) DST System requirement hare to Interpret. FOC doesrrl at%ress an imperfanf aspscfs of RAM
(e.g., time constraints for pump repfsc-snwrrt).

I 1 1 ,

3.2.5 ] Refiabti,ly, Avatlabifify, MainlainabMy x 2.4.5 Maintenance Rqmnts, (Equipment Access) DST System requirement hard 10 interpret. FOC doesn? address alf importenf aspects of RAM
(e.g., time coostrsinfs for pump repfacemen!).

3.2,5.1 Reltabilty. Availability, Mai”talwlifify x 2.4.5 Maintenance Rqmnts. (Facifify /Equipment Layout] DST Sysfem rsqutremenl hard to interpret. FDc doesrit adjress all )mponant aspects of RAM
(e.g.. bme constraints for pump replacement).

wtce Rqmnts (In Situ Mamlenarme h DST .%.tem requirement hard fo tntemrel. FDC doesml ad3.2 5.! Refiabifify. Avadabifify, Malnfainability x 2.4.5
Maintens
Calibration)

Mress all Important aspects of RAM

3.25.1 [Rehab$i,fy, Avadabihfy. MainlainabMy
Ife.g., Ii”meconstraints for pu

I I x 1 I 3.1
mp replacement). -

IInstrumentatmn & CQIltrol (Maintenance) I FDC doesn.t contain cattbration raqwrements.
3.: Repau) FDC_deesn7 contain caltbrat,on requirements.

ble d pipmq IS sized fe obtain the speahed Reynolds Nurnbar. m

2.s.1 Reltab,l$ty, Avadabiltty. Maintainabdny
325. f

x 3.1 Instrumentatmn .S Comrol (F
Reliabd, ty, AvadabMy. Mamtamabrl$ty x 3.3 Piping (Plugging Prevention)

3.2.5 $

Comparat

Refiabifify, Avaitabifify, Maintainabdify x 3.4. Gen. Mech. Process (Sigle Failure) DST System rsqtmemenl hard to mferpret. FDC doesnl address aft imfmtant aspds 01 RAM ~
(e g., time constraints tor pump replscernenf).

3.2.5.1 Refiabihfy, Avaifabifify, Maintainability x 4,8.1 Mairrferrsnce Facility (Cost Effecfiw) DST System rsquifemenl hard to infe~ret, FDC doesn~ address all impml.mt aspHs of RAM ~
(e.g., lima constraints for pump replacement).

3.2.5.1 Rehsb,lity, Availab,l:ry, Mainlainabdity x 4.8.2 Maintenance Equipmenf (Radiation Protection) DST Sysfem requirement hara to interpret. FDC does.? address all gmportantaspects of RAM ~
(e.g., time constraints for pump replacement).

3.2.5.1 Refiabil,~, Availabdjfy, Maintainability x 4.8.2 A4a;rrtenance Equipment (RAM) DST System requirement hafd to interp,et. FDC doesril address ati imporiam aspects of RAM ~
(e.g., time cc+mtrairds for pump replacement).

32.5.2 Design IJe x 2.3.1 Design Lde (Permanent Modificatmns)
3.25.2

Should bs denvabie from Spectbcatmn desiqn Me.
Des,an Life x 2.3.1 Design Life (Pumps)

3.2.52 Design Life
ShOufd be derivable from specihcafion design Ihfe.

x 2,3.1 Design Life (Replaceable Equipment) Should bs derivable from sp.ecnflcabondesagn I,fe.

3.2.5,2 Oesign Llle x 2.4.9 Momtcfing System (Camera Life) Shoukt be derivable from Specificahon dvstgn life,

32521 Dewy Lnle x
3:,,0

3.2. Electrical (Desjgn Life)
, Envtmnmenfaf Conditions . t .:,, . ,, .. . .... . ., :.2,,.. ., .,,,;; ,. .

Should be derivable from spec$bcal,on design f,le.
:,.-J *$< .J. $- . . . . .. ,. ~.” ,, ,; >+:, ,. ... :,,.. - . . ... ~’...- ,,, ..., ,,-,-, . . ,<,. ,;,, ...< . . .. ... <,,.*



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF-SD-WM-TRD-O07, Rev. D, April, 1998 and W-21 1 Functional Design Criteria HNF.SD-W21 I -FDGOO1, Rev 3-A

PARA. DST SYSTEM SPEC.
COMPARABLE/OERIVABLE

REQUIREMENT
SECTION w-21 1 FOC

NUMBER REQUIREMENT f41A No Yes #’ REQUIREMENT Notes

FOC refereme Gti-CLIM-01 which is only for H\,.AC design. This document doasnl include
3.2 6. I E nwronmental COncfitim-IS x ~ g %wuonment (Ambient Conditions) some environmental conditions (e.g., solar md,a!! on. dust. and sod temperatures) and de finaa

less consewalive ealremes.
3.2.6.1 Enwronmental Cor-dbons x 2.4.8 Waste TanWEquip. Loading (Natural Loads) Natural loads are ,comparable.

3.267
In sexbon 2.3.3, FDC refererwes GH-CLIM-01 winch ,s only Ior HVAC design. This document

~Env:ronmemal Condifio”s x 3.1. ‘ Instrumentation 8 Control (Environment) CkI.3Sn”l imlude some enwronmental conditions ie,g., solaf rad,a!ion, dust. and soil
! . . temperatures) and defines les~ con~efvafiie extremes.

3.2.6,1 Enwronmental Conditmns x 3.2. lEl~~l(EnvironmentaiC o@itio”s)

In sachon 2.3.3, FDC references CH-CLIM.O I w?vch ,s only lor HVAC design. Thm documsnl
Cbesn? include some environmental co”dit,o”s (e.g., soar radtatlon, dust, and soii

I temperatures) and defines iess ccmsewa?we eaveme,s.
i

3.2.5.! lEnvtronmental Conditions
In Ssction 2.33, FDC mfe,ences GH<[.I M-131 !#hjch is only for HVAC deswn. Thm cfccurnmt

x 3.4 Gen. Mech. Procsss (Elastomers) doesn’t includs some envlmnrnemal co”ddiim (e $, solsr cadiattion,dust, and soil
temperatures) and de fine$ :ess consewative extremes.

3.26.1 Emwonmcmtal Conditions x 4.4.1 Waler (Burisd Water Lines)
FDC rsquwes burls! 01 water l!m+ to p:even! fwc~o.g DST speaftcabon prowdes subsurface

326. ? Enwmnmental Condlions
soil temps rature dara.

x
32.6.:

5.4.1 Design Basis Earthquake
Enwronmental Condlhons

Natural loads are comparable.
——

x 5.4.2 Design Basis Wind Natural loads are compa~ble.
.

3.2,6.1 Env;ronmsntal Cordtions x 5.4.3 Design Basis Flood Seth @cuments say DST Sys!em is outside flood pane.

3.2.6.1 Environmental Conditions x 5.4.4 Vokanic Eruptioms
32.6.1 -.+..& ? Environmental Condifiomg

Natural loads are comparable.

., :! ,--- -. -. ,..; +.; .:. ,. ,,? .*,L 7 .,-, .*... %@w@*~*~

3.2.6.2 Chemicai
2.3.3,2.4.1, &

Opsrating Environment (Ganaral Chemical)
FOC requirsa equipment tow compatible with waste properties. Tha projad is using the TCRS

2,4.2 to datine tank chem!cdl properbes. The TCRS are comparable 10 the bsst basis invento!y.

3.2.6.2 Chemical 2.4.2 Tranafer Sys. (General Chemical)
FOC raquires squipment to be compalie vmh waste -Ies. The projsct IS IIeing tie TC~
to define tank chemical proparsies. The TCRS are comparable to the best bas!s inventory.

3.2.6.2 ~cc.,!nca 2.4.10 Materials (Chemical Compatibility)
FOC raquires aquipment to be mmpatiWe with waste propstiies. The prqact is using the TCRS

LL- –

10detine tati chemical pmparfies. The TCRS are comparable to the basl basis inventory.

ICherm,ca; 3.1. Instrumentabon & Control (Sale Operation & Failure)
FOC requires aquipment to bs compatible with waste properties. me pfqact is using the TCRS
to detine tank chem,cal pmpsmes. The TCRS are comparable to the best L?as,skwe”tory.

3.26.2 Chemical 3.2. Elsfxrkal (Emvinmnantal Cmditions)
FOC requires quipment to ba Cc.mpat,bte with was(.g properties. The prqacf is US@ the TCRS
to deline Lankchemml properbes. The TCRS are cornparawe to the best basis inve”toty.

3.2.6.2 Chemlcz:
I I I I

3.4
I
~Gen. Msc.h. Process (Elastomers)

FDC rsquires equipment to bs compatible wilh waste pfopatiies. The project is using tie TCRS
to define tank chemical properties. The TCRS are camoarabla to the best basis Inventcuv. I

I

3.2.s3 Rad,atio”

–,

x ~ 2.3.3 Oparating Environment (General Radiation)
FDC maximum is W I%’hr. DST System speaficataon rad,ation level in tanks goes up 101.000
Rnlr.

3.263 Rao,a!mn x 23.3 .S2.4.9 Opsrating Environment (Camera Radiation)
FDC maximum is 500 ~r. CST System speoficatwn rad,almn level m tanks gees up to 1,003

1-
Rhr.

3263 Ra!t,at, or. x 2.4.1 Mixer Pumps (Intqratad Do@
Inlegratsd dose m the FDC is based on 22E07 fad. 13ST Sys:em sp-sciticabonmaximum
integrated dose (lot AY-10! ) is 9.5 E07rad.

32.6.3 Rad$a!ion x 2.4.2 Transfer Svstem On:sorated 00sel
Integrated doss in the FOC IS basad on 2.2E07 rao. DST System spa.atiibon maximum
~%wwaled dose (for AY-1 fJl) Is 9.5 E07rad.

sd dose in the FOC IS based on 2.2E07 fati. i3ST System spacifieaf!! maximum
17,..4,...=. 1
on 2.2E07 rad. OST System spsmtiiabon maximum

inl~rated dose (for AY-101 ) is 9 5E07rad.

,.. —--—-.-, Irl.- ----

3.2.6.3 Radiatmn x 2.4.10 Materials (Radiation Compatibility)
Integrate
integrated dose (for AY.101 ) is 9.5E(—

32,63 F7aotalbon x 3.1.
Inlearaled dose in the FDC is tased

Instrumentation 8 Conlrol (Sale Opsration .S Failure) i
-..—.
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lRie
I

1 .,,. 1 .,. 1 .,-- I 1 ---- . . . . . . . . . .
3

3.2.6.3 Rad$aimn x 32. Electrical (Environmental Conditions)
Integrated dose m :he FDC IS based on 22E07 rad. LIST Sys!em Spechfocabonmammum
intsgraled dose (forAY-101 ) m !35E07rad, 0

3.2.6.3 Radianon x] 3.4 Gen. Mech. Prccess (Elastomers)
Integrated dose in !he FDC is based cm 2.2E07 rad. DST System sps.xhcalmn maximum
integrated dose (for AY-701 ) is 9.5 E07rad, m

3.2.7 Transpertab!lty
I

x 2.4.6 FDC usesWHC<M-2.14 which has been replaced by HN~-PRO- 157 which IS used in the
Sh~ing 8 Hating (solii Waste Disposal Containers) ~ *,em ~ ~ilmtion

3.2.7
—

Transportably x 2.4.6

3.2.8

Shipping & Handling (Waste Ccmtai”me”t)
Hew! bdttyand Expanston

Containment of wasle M
————

{ x
pm d packaging and sh,ppmg.

3.1. Instrumentatmn h Control (Expansion) FOC rsqunes abihty lo expand lfi~tem.
3.2.8 I Flembh!y and hpansmn I x 3.4 Gen. Mech. Process (Commercial Parts) i, ,=- -, . . . . . .. .. . . . . . ,..,,. -...:4-- A.-.-. -’ “!....,..,...

3.2.8 Flembd!ly sn~kxmms,, m x 63 U. S. Department of Energy Orders

3.3 Destgn and Conswucbon I x 3.3. P,pmg (Consensus Standards)

3.3 Design ard Construe: ton
,=--- -

t x 4.4,2 I Instrument Air (Consensus Standards)

3.3 Desmn and Construction
DOE C

I x 44.3 ] Electric-d (Consensus Standards)
33 Desqn and Construct#on

00E C
x 4.5. i L@hlmg (Consensus Standards)

3.3 Oesmn an6 Con51ruc!<0n
D3E C

! x 4.5 I SI(UCIWaI (CWISe”SIJS sta”da,d~)

3.3 I)esgo ?nd Constructmn

DOE C
x 4.7. Energy Conservatum (Consensus Standards)

3.3 Desfqn and Cons! mchon

-... .—

x 4.8.1 Facddy (

3.3

Mainte.: ame Requiremems)

Des!gn and Construction
❑O1n1.WK

I x 6.1 Requirements Documents (Consensus Standards) I
3.3 Design ana Construction x

fXE Orde, . ..- . . . . . ..-.. --...--. -.-., -----
63 U. S. Department of Ensrgy Orders Both invoke DOE Order 6430. 1A.

. . . . . . . . . . . . ...>..- , ..’, , ., f.,\..,
3;3.’q~;~%;?’; Msledak. PrOcassm, and De~n Pra51isesz.% ~y,y~~ *v&,<g:x. :,..::&>;, ; ;:+ +$’% $%.;;..”,:.

“,$$ ..-.>,. ,::,~;t , ~.. ,. ... ..- .. -< ..* f~-jfi.. @&*T .%. , @.: :$-+ ~: ,:. ~ ~. ;~~r..

,, ,, X.::6.$;$.:..::; ;’* .’:
~,+, .,, ~ ,$::5$ *C ‘$””

. . . . . . .. . . . . . .+

*.}i?@+@J:-,,”..: .<-> . . . . .. :;?,~fi ..,>+2< ,

. , .,. *.:..: . i ..;: -..-. +! -. . . . ... ,

.*5.,4.,i.h9w”:&~wy*h

> ,~; i,:+ ,... : ,,- ,. . “>:.’+.’ ...3’.:+*fr* i, .-,’: . .. . , ,. ,,w.~i +., . .. ,.: ,].-@ w

“! -“!! 0!! 1=!.!.! pm, . “!!! p“v!”r a “rwcr “, , )..,”!,,,.

revoke DOE Order 6430.1 A.

Order 6430. 1A wwokes these standards —
lrder 6430.1A invokes fhese standards

)rder 6430.1A ifivokes these s!andards —-—.
tnese slandards -——
these stm-s.wls

er O.Tsu~ ———
-r fi~an I A

)rder 643C. 1A mvoties

)rder 6430.1A revokes
Iuom revoke DOE Orde - ‘--
, -.. . . –~t. Ml= 0,,+.

.r M’lfl ! t. ,mi,c.kaa lh..a <!.,w+.,,4. 1

3.3.1.1 Toxic Products and Formulations
lx

5.1.6 IIndostriai Saletyiliygiene (Hazardoos. Malerlal) FOC has more cofisetvstiie reqimements Ior the hazardous malerials wi!hm It3 scope.
1

3.3.1.1 Toxic Products and Formulations x 5.9 Waste Min. & Hazardous Ma!erial Usage (Encapsulation) FDC has more wnsenrabve requirements lot the hazardoos materials within it’s scope.
,

Ias mcfe consewative requwements for the hazardous malertals wthm ,d3 swps. I
-_..,._—._.--- . . . ... .. ,.-—- -.-—... ,–—–. I

3.3.1.1 TOXC Products and Formulatmns x 5.9 Waste Min. & Hazardous Material Usage (Rsgulaled) FDC hi

3.3.1.2 Dangerous Waste x
2.4,3 ~ 6,4 other Opsralmg Rqmmts (Decontamination Fluid

Dispo sa!)
FDC reqwremern can w uerweu wwn system reqti.remem.

3.3.1.2 Dangerous Vfas:e ix
Shipping & Handing (Dssontamination Solution

2.4.6 ~mmma+,=t,ti,, FDC rsqoiremenl can bs dsrived Iram system requirement. —“~

3.3.1.2 (x
3.3.1.2 D:
3.3.1.3 Decontammabon 8 Oecommmsionmg I I lx I 2.4.1 IMtxer Pumps (Pump Decontaminabon)
3.3.13 Decont,?mmaWn and Decommmsionmg x 5.13 IContammatton Conho4 (Decontammalmn)
33.1.3 Oeccm{amm.mm and Oecommmsmm”q I ! , x I 5.6 IDecontammal,on and Decomnnssmmng
3.3. ! t Cm_— .——

FDC has more conservalwe requirements for fhe hazardous materials w,lhin if3 sccpe. I
i ,.,.,,,,r.. m..,,,

awerousWaste I I 1 x I 5.9 lWaste Mm, 6 Hazardoos Material Usage (Regulated)

angerous Waste x 6.3 IU. S. Department of Energy Orders Both invoke WAC-1 73-3o3.
Design d-s..,- . . . b- ~-.+.,- 1.-.-.-..-.”- ._,,:.--,.-. ——-

Both re
na,,.=,

, “.!el!. .-!! m “., ,.- !! ”,,. .,.,.s, ,, ,qu!, .,, ,c, ,,. I
equue prowsions for decontam,nauon.

,-.. ..dble from system fequiremen: I
I n-”, >,rr.mm., ,. h..,,”.+ w.?, * ..nm

13.3.2 lElectromagnetc Radiation I
I I 1 t 1 I

-4-4?

pqutrernerm.

ixlamepafes and Product Marhngs x 2.4.6 IshipfSng~ ~,--.._- ,..-..,_.s ,-... .- ., .——... —....- ,....-–.. – ..”-. . —
,,...-...,...,1, I,., I 1 . t 1 * . in-.. .,-...

wnem m wc wow FJ.MU t.+. I
—.....-—- .-- . . . . ...—. —.—. -

-.”. ” , .’

3.2.5

“alwrly ,Inaw, g,

Int=n~ ,~1,U=aw,l,, 1 A
iuorn nwme requ,r

I I 0.” Iuet,. mm,,. Process (Commercial Parts)

3.36 ---: . Salsiy .-. ,7 .~m~.ts.-> zW.’,.e ::+-. ..,.~,~..~ I j;.~~~,+,. !
FDC deesnl address mrercnangeaotmy requtremems

.- ~:> - ‘: ~., * :, >. .,. ,F,’i. .: ; . . :,. ,-~~ ,,=*,$ ..1<,V-+Y,,.L-. , ,:,:.,, ... ...

3.36.1.1

..: :-; . ,, I ,,. . . .. . - 7 .+,..+r,~.. ., ‘. f.,+ti .’.. s.... . .. . ~ : :.’, .’J....:.< ,= . .W,. :

Dol. ,-.,-, ❑ -~-$ --~--f D.-*--*-’-
+’I%W;*”- 5 !’ -:.5 SA

[ I :“ I -., . . .
.“--- ‘..-ps (Safety Interlocks)

3.3.6. I .1 Occu
Y5alet~ interlocks are requwed :or p-m.cmnel safery.

.-s:-- ‘--its (AUIRA)

3.3.6 .1.1 Occu

Both require apphcahon of ALARA.

‘-”. N!on Protection

3.3,6.1.1 OC’2U aun c.w, ntrw ,Radiahon Monitoring)
-.

lnstrum*.*.*,mn =-, ,;,.=m-nl~ .Afi h- ~-””-.+ f.nw. ~~np,~-~

y., !.!.. ! !’>.!.,, uy!--, r ,“,=s,,vr! ! . . . . . ! me., w,.., r“r,l

Jpalmnal RmiIOlOaIcA Protection x 2,4.3 Other Operaurw mq,tv,

pmonal Radlologtcal Protection x 2.4.6 Sh@omg & Handlimq ifid. IdI

yat,onal Radiological Protection x 3.1. Instrumentza ‘- - ‘--,--’ ,“

pmsond Radiological Protection x 3,3. Ptpmg (Slphrming & Backflow Prevent!or
Jpatmnal Rad,oloq, cat Protecbon x 4.2 CiM (AIARA)

Jpawxml i{ ri’o~ooIcal Protecbon x 4.4.1 Water (Backllc- ‘-----’--’

Jpabonat 1<.dmlOglcal Prolecbon x 4.6.1 Facilty (ALARJ.v
. . . .. . ...-!,J-.i,,., a-:.- t D..., ...,,... r I . ..- -- ——. . . . . . . .. ... . ,

3.3.b.1 ,! Occu IFDC re

3.3.6.1.1 Occu

1.)

3.3.6.1.1

i%th ,.

DOW
3.3611 DON

uw r-rcvermo., -----
,.,

3.3.6.1.1 OcWp.i!”t!a! r?.”!”!

ia . .

WyW. mr,”!u(,,,”, ! I I I A I ..0. <

33.b :.: Occupalonal Rad,olog,cal Protecl!cm
I cqulpmem [naamucm Protectico)

33f.1

ICI

x 5.f. lSalety (ALARA;
occufm!! onal Had!oloq,cd Pmtechw I I I x I 5.1.2.1 I Design Basis Accidents (Safety Analysm) Iuom requtre swety anatyss using aesmn Dasts acclcients. I

. ... .. ,- . .. . ...-. -. ”.,,.-...-.,,,-,.-,.,.,,
squwements hmd ps rsonnel exposure.

,--.,, equwe appllcahon cd ALARA.
I Fnc req~lreme”f~ limit personnel exp.mure.

mm rsqure appbcation of AlARA.

,. DC r~uirements hm!! personnel e.posure.
lEleth require app lcahon of ALARA.
-



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
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PARA. DST SYSTEM SPEC.
COMPARABLE/0 ERlVAf4LE

REQUIREMENT
SECTION W-21 1 FDC R

NUMBER REQUIREMENT N/A No Yes #

3.3.6.1.1 Occupational Radiological Protection

REQUIREMENT Notes

x 5.1.2.2 Component Failure Analystis(Radsa!ion Protection)
3.3.6.1.1 Occupa!rcmat Radiological Protection

Sath relerense HSRCM-1.

3.3.6.1.1
x 5.1.4 Shietdirig (AtARA) Both require appiiihon of ALARA,

Occupcmonal Rad!oloqcal Prolect!on
3.3.6.1.1

x 5.1.5.1 General Rad,abon. Prolacbon (Radiabon Alarms)
Occup.monal Radmloo,cal Protection

Alarms are reqtmed la+ w rsonnel safety.
x 5.1.5.2 Radiation, Prolectiin Opt!mization (ALARA) 6.a!h requwe app4tca!wn of AfARb..

3.3.6.1.1 Occupahonal Radiological Protector, x 5.1.5.3
Control o! Occupational Ext. Rad,afion. E.pesure
(ALARA)

130threquire application of ALARA.

3.3.6.1.1 Ocapational Radiol~ical Protection x 5.1.5.4
Contra4 of Occupafiond InI. Radiation. Exposure
(Radiation Protecfiin)

Derivable reqvirernant for personnel safety.

3 Both require salety analysis using design basis accidents.
3.3.6.1.1 10= ~fetyanalysisusing design basis acc,dents.

I“:XM-l.
R uirements of $0 CFR e35 are satislmd by

E+
3.3.6.1.2 O“

(o!

3.3.6.1.2 w
(o!

3.3.E -.2
Or
(0:

3.36.12 ti
(0:

3.3.6 ..,2 ~

3.3.6.1.1 Ioaupatumal Radtolog,cal Pmtectlon x 5.1.8 [Abnormal Op erabons
m ahonal Rad,obowal Protection

13.3.6.,.1 l-u~at,onalRatio~ical Pro!ecton

x 5.4.5 Des)gn Basis Power Fa!lure Both reqwre sa

x 6.2 U.S. Code of Federal Ragutauons (Radktion Protection)

cupauonal Safely and Health Slandards Ix
2.4.1 &3.4 Mixer Pumps (Safety Interlocks) “Safe~ interlocks are reqwred for personnai safely.

;HA) !
Cupatlonal Safery and Health Standards
3HAI I

x 2.4.3 Other operating Rqmnts @smote Operalion) Neither document contain$ operation and maintenance concepts,

cupalronal Saley and Heallh Standards
5HA)

x 2.4.4 Services (Ho!sting Haroware) FDC requirements can bs derwed !rom system r%utremem

!.mabonal Salety and Health Slandards
;HA)

x 3.3. Ptping (Siphoning 8 Bacidlew Prevention.) Fi3C reqtiremens can be derived from system reqwrement

~abonal Satety and Health Standards f

;HA) I
x 4.B2 Equipment (Grounding) FOC requirements can be denvad from sysfem reqummrent,

zupatwnal Safely and Health Standards
:l.i A\ lx 5.1. Safety (Safety Analysis] FOC requirements can ba derwed Imm system reqwremem,--- .,., I

3.3.6.12
Occupational Safely and Health Standards
(OSHA) lx

5.i.4 Shielding (ALARA)

.—

Both requue appiicafimnof AIARA

3.36.1.2
Occupational Safety and Health Standards
(OSH4)

x 5.1.6 Industrial SafefyfHygiene (Hazardous. Material) FOC has we cOnaetvaItve requirements for the hazardous materials within it% scope.

3.3.6 ; 2
Occupakmai Salety and Health Standards
(OSHAj

x 5.1.B Abnormal operations Both require anatysis using deSQn basis accidents.

3.3.6.12
Occupational Salety and Health Standards
(OSHA)

x 5.1.9 Tra!tii Safety Traffic flow during an emergexy Is an OSHA Considerahn

kupaf!onal Safety and Health Stamjards
3.36.1.2 ,nqu*, x 5.4.5 Design Basis Power Failwe Both require analysis usirg design basis accidents

E
I

OcCupahonal Safety a“d Health Stimdards
ix 5,4,6 Oesign Bas!s Fire Bofh require analysis using design basis accidents

Occupahonal Safety and Health Stanoards I

ix 5.9 Waste Min. & Hazardous Material Usage (MSOS) MSDS sheets are an OSHA reqwrement. ~
!

------ , 1
1‘- :upabona Safety ahd Health Standards

;HA) 1
x 6.1 Requiremmts DocumeWs (OSHA) Both require comdiance with OSHA.

:upahor)al Safery and Health Standards
. . . . . x 6.2 U S. Cede of Federal Regulations (OSHA1 6oth require compliance w!th OShA.

~kdtonat Rad,olog#cal Protection x 3.4. lGen. Mach. Pfmess (Safe Failure) Sale failure !s p
.. ’’!.. t , .?., ~ . ... . +5 k,’.l,. : t ,-~ - . :- t + . .. . .. .~.

3.3 6.2.; I(krms,cm Prevcn!+on and Control

,,. ,, -.a.’’, z.,z $ ‘w<!. , , ,. - . . . . .. .~-.’~,.. ,-- ..->.

x 32. Piplna (Cathodic Prolecm,n) Both reqtme corroson protection,

3.3.6:23 Tank Temperature Limits lx 2.4.1 Mixer Pumps (Variable Spead)
Derivabte. The variable speed dn
lhw% maximizes run time without’

F3.36.2:

33627—._

>rlm, I I 1 I . . . . —,
1 I

M of occupal!onal radmkxgCal p(o!echon.
. ..., . .. ...+ . ... . ... ..- -> ,-. . ,.*. -I=,*! .. f.. k J.*

ves slow oparat!on .w,ththe lowest pess!ble heat !nput and.

{Tank Temprralure L!m!ts I I 1 x
exceedingthe ternperatwe I,rnds

I 2.4.1 & 2.4.2 lMixer Pumps (Waste Temperature) IBoth reqwre staying wilhm temperature !hm!ls.

lTank Tempr:rcdure Lmfs—
aymg wlthm lern~ratufe hints, .—-—[=!” : ~TJPK7c:fl~,cr,ntwe L,m!ls I I ix 1 2.4.7 [Thermal Conwderakms (Added Heat) lBoth requfre st;

1 I
133 f.? 3 lTank Temperature Limits II I X I 3.1. lf”stwmentation &Control (Safe O~rato” &Fai!ure) lSystern sakxyreqwres Stayl”gwithi”lemxraf”re l+mfs II
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