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SYSTEM SPECIFICATION FOR THE
DOUBLE-SHELL TANK SYSTEM

1.0 SCOPE

1.1 IDENTIFICATION

fhis 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 Remediation System (TWRS) 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 will be allocated to subsystems and components as further
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 I requirements will be converted to final requirements
after 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.

fhe existing DST System will be used as the point of departure fur the Phase 1 DST
System design. An authorization basis governing the existing system has been approved and is
contained in HNF-SD-WM-BI0-001, TWRS Basisfor Interim Operation (BIO), and other
documents.. These requirements will also be used as a 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 AB in
parentheses (AB).

1.2 DOUBLE-SHELL TANK SYSTEM SEGMENT OVERVIEW

1.2..A Relationship to Hanford Site Missions

The primary mission of the Hanford Site is to safely clean up and manage the site's wastes.
'This mission was broken down into a series of functions and requirements that were allocated to
major facilities on the Hanford Site. A Hanford Site Technical Database (HSTD)
(HNF-SD-TWR-CSUD-OOI, HNF-SD-WM-OI3) was created in RDD-lOOTM (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
HNF-SD-WM-MAR-008.

The primary functions of the TWRS mission are to (I) 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 I-I. The relationships
among these major facilities are diagrammed in the TWRS Operation and Maintenance (O&M)
Scenario Flow Diagram (Figure 1-2).

The HSTD identifies top-level functions down to the level where they are wholly
performed by a major facility. Figure 1-3 shows the major facilities and functions 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 ties to the HSTD was provided in the updated Tank Waste Remediation System Systems
Engineering Management 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
'Jalues contained 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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Figure 1-3. Functions Allocated to Tank Waste Remediation System Architectures.
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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.
The purpose 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
LAWand 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) (DOEIEIS-OI89)/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 full-scale processing ofthe 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 Waste Remediation
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.

., Section 3.1 defines the DST System, both in terms of its functional behavior and its
system architecture. The behavior is diagrammed using functional 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 fully defined.

• Section 3.2 contains system characteristics (e.g., functional 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 future 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
functionality of subsystems and components or passed down to the appropriate end
item specification to b~ incorporated into the design. Categories of requirements in
this section include material, process and design practice requirements,
electromagnetic radiation resistance, safety, and human factors.

• 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 personnel and training requirements that must be integrated into
system design.

• 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 ofthe 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.

7
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• Section 3.9 states specific tests under which specific conditions are to be used to
verify 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.

co Section 3.10, "Standard Sample," is not applicable to the DST System.

• Section 3.11, "Preproduction Standard," is not applicable to the DST System.

Section 4.0 identifies the required means for verifying 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, ifany~ for packaging and handling system components
for delivery to the site.

Section 6.0 contains information helpful 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.

8
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2.0 APPLICABLE DOCUMENTS

The requirements applicable to the DST System mission come from government and
nongovernment source documents. These documents define requirements for the system's
design, its products and effluents, and other interfaces for successful completion of the
TWRS mission. Each document identified in this section is referenced in this specification and
represents a part 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.

Federal Documents

Code of Federal Regulations (CFRs)

40 CFR 264

40 CFR 265

47 CFR 15
• Subpart B

Standards for Owners and Operators ofHazardous Waste
Treatment, Storage, and Disposal Facilities

Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage and Disposal Facilities

Federal Communication Commission Rules and Regulations
• Emergency Management Center Regulations

U.S. Department of Energy (DOE) Orders

DOE 6430.1A

State Documents

General Design Criteria

Washington Administrative Codes (WACs)

WAC 173-200

WAC 173-201A

Water Quality Standards for Ground Waters in the State of
Washington

Water Quality Standards for Surface Waters in the State of
Washington

9
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WAC 173-303

WAC 173-360
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Submission ofPlans and Reports for Construction ofWaste
Water Facilities

Dangerous Waste Regulations

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 verify these
HNF-PROs remain compliant with the latest revision of their parent regulations and with the
DOE orders imposed by contract.

Hanford Site Procedures

HNF-PRO-057

HNF-PRO-097

HNF-PRO-153

HNF-PRO-154

HNF-PRO-155

HNF-PRO-156

HNF-PRO-157

HNF-PRO-158

HNF-PRO-159

HNF-PRO-160

HNF-PRO-161

HNF-PRO-162

HNF-PRO-163

HNF-PRO-222

HNF-PRO-224

HNF-PRO-242

HNF-PRO-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 MateriallWaste 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

HNF ·PRO-451

HNI ·PRO-452

HNF-PRO-455

HNF-PRO-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

HNF-SD-WM-TRD-007
Revision D

Physical Protection ofProperties and Facilities

Design Verification Requirements

Regulated Substance Management

NEPA, SEPA., Cultural and Natural Resources

Solid Waste Management

Criticality Safety Control ofFissionable Material

Criticality Safety Training

Criticality Safety Evaluation

Criticality Prevention Specifications

Criticality Safety Postings

Criticality Lability Fissionable Material

Fissionable Material Storage

Criticality Plant Configuration Control

Fissionable Material Packaging and Transportation

Criticality Alarm System

Criticality Safety for Firejighting

Criticality 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 Modification

Safety Analysis Process-New Project

Hazard and Accident Analysis Process

11
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Other Hanford Site Documents

•

HNF-2004, Rev. 0

HNF-2288

HNf··MP-599

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

HNF-SD-WM-DQO-OO1,
Rev. 2

HNF-SD-WM-DTR-046,
Rev. 0

HNF-SD-WM-TR-026

HNF-SD-WM-TSR-006,
Rev. 0-1

HSRCM-l, Rev. 2

OSD-T-151-00007

WHC-CM-7-5

WHC-SD-GN-ER-50 1,
Rev.O-A

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

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

WHC-SD-WM-HSP-002,
Rev.2-F

WHC-SD-WM-OCD-015,
Rev. 1

Estimated Dose to In-Tank Equipment. Phase i

Miscellaneous Supporting Informationfor: System
Specification for the Double-Shell Tank System
(HNF-SD-TRD-007)

Project Hanford Quality Assurance Program Description

Tank Waste Remediation System Basisfor interim Operation

Data Quality Objectives for Tank Farm Waste Compatibility
Program

Results ofDilution Studies with Wastefrom Tank 24J-A-i05

Tank Waste Remediation System Dangerous Waste Training
Plan

Tank Waste Remediation System Technical Safety RequireTfJents

Hanford Site Radiological Control Manual

Unclassified Operation Specifications for the 24i-AN, AP, AW,
AY, AZ, & SY Tank Farms

Environmental Compliance

Natural Phenomena Hazards, Hanford Site, South-Central
Washington

242-A Evaporator/Liquid Effluent Retention facility Data
Quality Objectives

Double-Shell Tank Waste Analysis Plan

Tank Farm Health 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

fhe DST System O&M flow (Figure 3-1) shows the relationships between seven of the
nine DST functions. (The two omitted functions do not relate to the DST System O&M phases
and are not relevant to this specification.) Five of these functions will be perfomled during
Phase 1. These five functions, together with their subordinate functions, are listed in Table 3-1.
The remaining two functions will be performed after Phase 1 and are not relevant to this
specification. The relationship among the subordinate functions is diagrammed in the DST
System functional flow block diagram (Figure 3-2), which illustrates the DST System functional
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 Waste within the Remove Waste from DSTs, Phase 1
DST System · Prepare Waste in West Area DSTs

· Store Waste in West Area DSTs · Transfer Waste Between West Area DSTs

· Store Waste in East Area DSTs " Transfer Waste Cross-Site

· Transfer Waste from 204-AR Waste Unloading · Prepare Waste in East Area DSTs
Facility to East Area DSTs · Transfer Waste Between East Area DSTs

· Receive New Liquid Waste into West Area · Transfer Waste for Concentration
DSTs · Transfer Waste to LAW Staging Tanks

· Receive New Liquid Waste into East Area DSTs

· Receive Concentrated Waste from Evaporator Prepare HLW Feed for Phase 1 Treatment

· Perform Enhanced SIl!dge Washing (In-tank)· Receive Emergency Purge from Evaporator · Transfer Sludge Wash Supernatants to East· Receive Waste Products from LAWIHLWand
LAW Treatment DSTs

· Prepare HLW Solids in Sludge Washing Tanks

· Transfer HLW Sludge to LA WIHLW Plant

Prepare LAW Feed for Phase 1 Treatment Sample DST Waste. Blend LAW in LAW Staging Tanks. Transfer LAW Supernatants to Vendor Feed
Storage

____. ·_._·__w~, ...•__._-,....-.,----_._.
DST =double-shell tank.

HLW = high-level waste.
LAW = low-activity waste.
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Figure 3-2. Double-Shell Tank System Functional Flow Block Diagram (Sheet I 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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Figure 3-2. Double-Shell Tank System Functional Flow Block Diagram (Sheet 3 of3).
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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 LAWand LAWfHLW Plants). The
222-S Laboratory analyzes waste samples from the DST Systems in support of safe storage,
retrieval, and processing.

The existing 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 after two tanks are turned over to the vitrification private
contractor. Five of the tank farms 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 farms are designed to store high
heat or "aging" waste and have a design storage capacity of3,800 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 200 West Area -

241-AN Farm (seven tanks) 241-SY Farm (three tanks)
241-AP Farm (eight tanks) 244-TX Receiver Tank (DCRT)*
241-AW Farm (six tanks) 244-U Receiver Tank (DCRT)*
241-AY Farm (two tanks/two diversion boxes) 244-S Receiver Tank (DCRT)*
241-AZ Farm (two tanks) West Area DST Transfer System
244-A Receiver Tank (DCRT)* Cross-site Transfer System
244-BX Receiver Tank (DCRT)*
244-AR Vault*
244-CR Vault*
East Area DST Transfer System
204-AR Facility

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

fWRS contains MUSTs used (l) 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 activ.e MUSTs has been assigned to TWRS (HNF-SD-WM-MAR-008). Active
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Figure 3-3. Double-Shell Tank System Interface Diagram.
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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 tanks (DCRTs), the
244 AR and 244-CR vaults, and the 204-AR Unloading Facility. The DCRTs 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 transferred 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 transferred 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 distributiDn 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 offices, 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 specify 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.

3. Double-Shell Tank System Storage Capacity, Phase 1. The system shall provide the
means to store at least 120,000 m3 (.31 8 Mgal) of \\'aste 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 anyone tank for e!TIergency 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 rri3 (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 mJ (5,OOO gal) (TBR) in less than or equal to I 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 ofHNF-SD-WM-DQO-001.
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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) (TBR) ofliquid waste per year through Phase 1.

b. Waste Batch Size---West Area. The system shall be capable of receiving batches of
4 m3 (0.001 Mgal) (TBR) to 2,700 m3 (0.72 Mgal) (TBR) in less than or equal to 9 days. (TBR)

3..l.1.1.5 Receive New Liquid Waste into East Area Double-Shell Tanks. The 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 through 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 WastelHigh-Level Waste and Low
Activity Waste Treatment. The system shall receive intermediate waste byproducts from the
LAW and LAWIHLW 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 Mgal) (TBR) of entrained solids and 90SrrrRU through 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] Low-Activity Waste Plant" (Section 3.2.3.7) and the "Phase 1
Low-Activity WastelHigh-Level Waste Plant" (Section 3.2.3.8),

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

a. Low-Activity Waste Staging Quantity, Phase 1. The system shall be capable of
delnding r~t least 10,500 MT (TBR) of sodium to the LAW staging ranks through the end of
Phase 1. The system shall deliver at least 2,000 MT (TBR) 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.

•

Supernatant
Density:
pH:
Sodium Molarity:

Soluble Waste
Solubility:

Shear Strength:

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

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

6.9 Pa at 300 S·l (undiluted settled solids, 45 DC)
3.0 Pa at 300 S·I (undiluted whole tank composite, 45 D C)

Apparent Viscosity: 10,000 to 10,000,000 cP (in situ, unmixed)

Yield Stress: <500 Pa (in situ, unmixed)
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Insoluble Waste
Solubility:

Shear Strength:
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Insoluble waste does not dissolve within 48 hours
using the dissolution kinetic test as described in
HNF-SD-WM-DTR-046.

2,210 to 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 DST., for transfer to another 200 West Area DST or 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 supernatant to meet the transfer requirements of
HNF-SD-WM-DQO-OO I.

b. Soluble Waste Preparation-West Area. The system shall have the capability to
transfonn an operator-selected quantity of soluble waste to achieve a sodium molarity of at least
7.0 (TBR) and to transfonn the solution to satisfy the transfer requirements of
HNF-SD-WM-DQO-OOI 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 transfonn it to satisfy the transfer
requirements ofHNF-SD-WM-DQO-OOI 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 oftransferring
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 satisfy 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 mJ (0.03 Mgal) (TBR) to 4,390 mJ (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 satisfy the waste pumpability rules of
WHC·SD-WM-OCD-015, 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..1\ Evaporator.

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

b. Soluble Waste Preparation·-East Area. The system shall have the capability to
transform an operated-selected quantity of soluble waste to achieve a sodium molarity of at least
7.0 (TBR) and transfonn the solution to satisfy the transfer requirements of
HNF·SD-WM-DQO-OOI in no more than 117 days (TBR).

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 satisfy the transfer
requirements of HNF-SD-WM-DQO-OO 1 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 oftransferring at
least 15 m) (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 transferring waste.

3.2.1.2.6 Transfer Waste for Concentration. The system shall transfer waste from the
evaporator feed tank (241-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 Mgallyr) (TBR) of dilute supernatant from tank 241-AW-102 for
concentration.

b. Evapora~orFeed Rate. The system shall be capable oftransferring 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).

iC. Evaporator Feed Requirements. The system shall provide evaporator feed with a
specific gravity of 1.0 to 1.4 that also satisfies the requirements of (a) no significant exotherm at
a temperature below 168°C (335 OF) and the exotherm/exotherm ratio <I and (b) no total
concentration in excess ofthe NaNO/NaN02 precipitation boundary. The system shall also
provirle evaporator feed that satisfies requirements in WHC-SD-WM-DQO-O 14

26

•



HNF-SD-WM-TRD-007
Revision D

d. Waste Pumpability. The system shall satisfy 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 (l Mgal) of prepared waste to the LAW feed
staging tank 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 transferring waste.

3.2.1.3 Prepare Low-Activity Waste Feed for Phase 1 Treatment. The system shall prepare
and qualify 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 satisfying 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 satisfy the waste
compatibility rules of the HNF-SD-WM-DQO-OOI except the undissolved solids fraction shall
be less than or equal to 5 vol%.

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 after
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 supernatant.
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Table 3-3. Low-Activity Waste Chemical Composition.

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

Analyte Envelope A Envelope B Envelope C
~.__. -- ---'- --f---

Al 1.9 E-O 1 1.9 E-O 1 1.9 E-01

Ba 1.0 E-04 1.0 E-04 1.0 E-04
_ .._u_. ______......... .-0..... , ...... - .------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

CI .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

NO) 8.0 E-Ol 8.0 E-Ol 8.0 E-01

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

P04 3.8 E-02 1.3 E-01 3.8 E-02

S04 9.7 E-03 7.0 E-02 2.0 E-02

TIC 3.0 E-01 3.0 E-01 3.0 E-01

TOC* 6.0 E-02 6.0E-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.

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

Envelope A Envelope B Envelope C

TRU 4.8 E+05 4.8 E+05 3.0 E+06
........._. - .'-

l37Cs 4.3 E+09 6.0E+1O 4.3 E+09

90Sr 4.4 E+07 4.4 E+07 8.0 E+08
- _. .

99Tc 7.1 E+'06 7.1 E+06 7.1 E+06

•Some radionuclides, such as 90Sr and mCs, 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 =transuranic.

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

C 100 2,900

MT = metric ton.

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

a. Low-Activity Waste Staging Batch Size, Phase 1. The system shall be capable of
blending and qualifying 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 qualify each batch of LAW feed in less than
or equal to 113 days. (TBR)

3.2.1.3.2 Transfer Low-Activity Waste Supernatilnts to Vendor Feed Storage. The system
shall transfer qualified LAW feed to a LAW or LAW/HLW Plant feed tank. The system shall be
capable of transferring waste to both facilities but not at the same time.

29



HNF-SD-WM-TRD-007
Revision D

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 Pumpability. The system shall satisfy the waste pumpability rules of
WHC-SD-WM-OCD-015, 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 qualify waste as HLW feed and transfer it to the LAWIHLW 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 10-9 CilL and nonvolatile trace components below 0.001
gIL 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 of 31 grams
equivalent nonvolatile oxides/liter. Actual feed concentration of equivalent nonvolatile oxides
may range from 25 gIL to 100 gIL.

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 after 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.

8. Sludge Wash Batch Volume. The system shall have the capability to wash an
operator-selected quantity of insoluble waste in less than or equal to 214 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 gIL Nonvolatile gIL
element Minimum Maximum element Minimum Maximum_.- .._» ..- ,-,. --

Ag NE 0.17 Np NE 0.03
1------.---.--- -->-- --1----------->--._---1-._---

Al 1.3 4.3 P NE 0.54
---

Am NE 0.02 Pb NE 0.34
I----...._~._._.- ._--_.----'....1-.•._---- -_.- ._..._.._-_._-.- ...__............. --
As NE 0.05 Pd NE 0.04_.... ._----, .. --
B NE 0.4 Pm NE 0.03

u __._ _. •. - >--_.._--- -
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 'II 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

0.-.

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

Volatile components
gIL

-.,-------_._..

Minimum Maximum-_.... '"
CI 0 0.1-'-----,...._._._._._.•- -,,"---',--~----_ ..~... _._.....- ----_.....~-_.__.-~._ ..._--
CO) 0.74 9.3
~._---

N02' 0
11.2

_.-1-----,-,---,._--,,----- (total N02'/NO j ')

NO}' 0 as NO}'
------r--,------... -_.

TOC 0 3.4
- -

eN 0 0.5

NH} 0 0.5

Specific critical component ratios to be targeted cannot be quantified at this time. They will
be developed after infonnation is received from the' Privatization Contractors in their Phase 1A
deliverables (e.g., technical reports) and the final Phase IB 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 HI,W 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, AI, 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 radionuc1ides including 241Am, 137Cs, 60Co, 154Eu,
155Eu, 2J9pu, 241pU, J06Ru, and 90Sr will be critical because they will detennine 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 supernatant 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 supernatant in 5 years (TBR).

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

e. Waste Pumpability. The system shall satisfy the waste pumpability rules of
WHC-SO-WM-OCD-OI5, Section 3.2.5, while transferring waste.
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Table 3-8. Maximum Radionuclide Composition of High-Level Waste Feed.

•

Isotope CiIL Isotope CiIL Isotope CiIL
1---'-'---' .-

3H 2 E-05 1iSmCd 6.55 E-IO 152Eu 1.5 E-04---.•... ~---- _.
......------ .. -_..__._--'

14C 2 E-06 119mSn 1.0 E-08 1~4Eu 1.6 E-02_.. _......_- ---.._---_..._-- --.~ ....'" .__._, ..... --_ .._- r-""---'-'-"'-- _ ..._.. -_...._- - _...._-_._...-
sSFe 1.0 E-03 121mSn 9.0 E-06 IssEu 9.0 E-03
_.,. ..- 1--
s~i 1.4 E-05 126Sn 4.8 E-05 234U 7.7 E-07_. .. _..._-- 1-,••_------- - --.•.- .._._ .., ..--~.- ....-~_._----- --_.._....- ._.._- 1-." .-
6OCc. 3.0 E-03 124Sb 2.61 E-09 23SU 3.2 E-08
-~.

..__._"--~

63Ni 1.6 E-03 126Sb 4.83 E-06 236U 8.2 E-08

79Se 4.2 E-07 126mSb 3.43 E-05 238U 5.8 E-07

90Sr 3.1 E+OO 125Sb 1.0 E-02 231Np 2.3 E-05

90y 3.1 E+OO 125mTe 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 135Cs 3.0 E-05 wpu 6.9 E-03
----- _._...

106Ru 2.0 E-04 mCs 3.0 E+OO 242pU 7.1 E-08
'--'--'---106Rh 2.0 £-04 137mBa 3.0 E+OO WArn 4.3 E-02

..,.-_..'
I07Pd 4.0 E-06 144Ce 1.0 E·04 242Am 3.1 E-05

---
110mAg 1.0 E-08 144Pr 1.0 E-04 242mAm 3.2·E-05

--
113mCd 1.09 E-03 l44mpr 1.0 E-07 243Am 5.0 E-06

113mln 1.88 E-06 147Pm 1.6 E-Ol 242Cm 3.7 E-05

I13Sn 1.88 E-06 l~ISm 9.3 E-02 244Cm 9.3 E-04

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

a. High-Level Waste Feed Batch Sizes, Phase 1. 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 qualify a
batch of solids for transfer in 424 to 530 days. (TBR)

33



HNF-SD-WM-TRD-007
Revision D

Table 3-9. High-Level Waste Feed Physical Properties.

Property Design range- _._-_._,----_._.~- ......_-- --
Total solids (wt%) dried at approximately 100°C 2.5-13

-" --
Total equivalent nonvolatile oxides (gIL) 25-100

1----._-----_._.._-,_._._--_ ...".-_.._.---,--1-----------

Slurry density (g/mL) 1.02-1.10

Settled solids (vol%) 7-95
I---~._.__.,,--._-_._.__._.----_.-_.__ .•._-_ .._.._-_._--_.-.- I---...._----~_..-

Apparent viscosity (cP at 25 0(')

• at 10 s'( (50 rpm agitator) 6-94
'" at 25 S·1 (130 rpm agitator) .3-50
• at 183 s') 1-50

Yield stress (dyne/cm2) 1-150

Settled solids shear strength after 2 days (dyne/cm2) 20-200

Heat capacity (cal/g- °C) 0.79-0.97

pH >10

3.2.1.4.4 Transfer High-Level Waste Sludge to Low-Activity WastelHigh-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 satisfy 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 potable 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 of
item- consumed during operation; and other system-management activities,

3.2.2 Reserved.

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.

Variable Specification limit

1. pH 7 < pH < 14 (l0·7M < OH- < 0.1M)
pH ~ 5, if Chloride < O.OIM

2. Chloride (rail tank car) < O.OIM

3. Chloride (tank trailer) < 0.035M

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 fro,m
the PFP.

a. Plutonium Finishing Plant Waste Annual Volume. The system shall accept up to
30 m3 (8,000 gal) (TBR) of liquid waste per year from the PFP.
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b. Plutonium Finishing Plant Waste Properties. The system shall accept waste with
properties satisfying the requirements of the following documents:

~ WHC-SD-WM-EV-053
• HNF-2288, Sections E, F, and G
.• HNF-SD-WM-DQO-OOI
• WHC-SD-WM-OCD-O 15
• HNF-SD-WM-TSR-006, 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 mJ (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-OOI
• WHC-SD-WM-OCD-O 15
• HNF-SD-WM-TSR-006, AC 5.7, 5.8, and 5.12 (AB).

3.2.3.4 B PlantlWaste Encapsulation and Storage Facility (WESF). The system shall accept
new liquid waste from B PlantIWESF.

a. B PlantlWaste Encapsulation and Storage Facility Waste Volume. The system shall
accept up to 204 mJ (0.054 Mgal) (TBR) of liquid waste per year from B PlantIWESF.

b. B PlantlWaste Encapsulation and Storage Facility 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-OOI
• 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 .. The 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 mJ (2.5 Mgal) (TBR) of dilute, noncomplexed (DN) liquors
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and 3,400 m3 (0.9 Mgal) ofdilute, 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) ofDN and 3400 m3 (0.9 Mgal) (TBR) of DC
liquors from salt well pumping from the SSTs over 4 years.

c. Single-Shell Tank Salt Well Liquid Waste Properties. The system 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-OOI
• WHC-SD-WM-OCD-015
• HNF-SD-WM-TSR-006, AC 5.7, 5.8, and 5.12 (AB).

d. Single-Shell Tank Waste Retrieval Volume, Phase 1. Beginning in fisc.al 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 I.

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 slurry 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 ofless than or equal to 98 m3 (26 kgal) (AB) of waste satisfying
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
. 90SrffRU 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 90SrffRU waste products from the LAW treatment
system as were delivered. The entrained solids and 90SrffRU 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 (/lCi/mL) Radionuclide concentration (/lCi/mL)

Bounding source strength Bounding source strength
~-_.. _.

14C 2.6 E-Ol 155Eu 7.0 E+OO

6OCO 1.2 E+OO 220Ra 3.3 E-02
------«~--- ~_._- ---_.-.._.... .~--_ ..--- _....._--_.

79Se 7.8 E-02 2J.lU 1.1 E-04

90Sr 2.2 E+02 235U 4.8 E-06

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

99Tc 2.0 E+OO 231Np 1.1 E-03

I06Ru 5.3 E+OI 238pU 1.3 E-03
.

239/240PU1291 2.6 E-03 1.6 E-OI

134CS 1.5 E+Ol 241pU 1.5 E+Ol

137Cs 1.5 E+03 241Am 1.0 E+OO -
144Ce 8.5 E-Ol 2-l-lCm 1.3 E-02

154Eu 5.0 E+OO

b. Entrained Solids Batch Volume Requirements. The system shall be capable of
accepting entrained solids that meet all of the following criteria:

• >20 vol% solids,
• >50% of the solids content at which the slurry viscosity is 30 cP, and
• >50% of 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
90SrffRU 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 Transferred to
U.S. Department of Energy. I

•

Properties Values

Specific gravity3 1.0 to 1.5
-- .

Viscosity3 1.0 to 30.0 cP

Solids content3.b <30% (volume of bed)

pH range >11.0

Operating temperature (waste) 26.6 °C to 82.2 °C

Particles size greater thari 4,000 ~m O%w/w

Particles size between 500 and 4,000 ~m <1% w/w

Particles size between 50 and 500 ~m <5%w/w

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

ASTM G75-95, Standard Test Method/or G75-95 Determination o/Slurry Abrasivity
(Miller Number) and Slurry Abrasion Response 0/Materials (SAR Number), American _
Society for Testing and Materials, West Conshohocken, Pennsylvania.

3Measured at minimum planned transfer temperature. Maximum temperature drop
during transfer is 11°C.

b Value 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 137Cs in the entrained solids product, and the soluble plus insoluble
137Cs in the 9OSr/TRU product is less than or equal to 5 percent of the total 137Cs provided by in
the LAW feed.

f. Entrained Solids Technetium-99 Content. The system shall accept entrained solids
with a total quantity of soluble 99Tc in the entrained solids product and soluble plus insoluble
99Tc in the 9OSr/TRU product is less than or equal to 5 percent of the total 99Tc 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. I

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 an equivalent oxide basis excluding silicon and
sodium), including entrained solids, 90Sr and TRU, and 99Tc.

• Limitation 2. For each metric ton of sodium in the LAW feed, the treatment process
has not added at least 100 g of sulfur, phosphorous, fluorine, chlorine, and chromium
in total to the intermediate waste products (on an equivalent oxide basis if
applicable), including entrained solids, mCs, 9OSrfTRU, and 99Tc.

I. Waste Pumpability. Waste received from the LAW Plant shall satisfy the waste
pumpability rules ofWHC-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 WastelHigh-Level Waste Plant. The system shall accept
intermediate waste products from the LAWIHLW treatment system.

a. Entrained Solids Total Volume. The system shall be capable of accepting the same
quantity of entrained solids from the LAWIHLW treatment system as were delivered. The
system shall not accept 99Tc and 90SrfTRU intermediate waste products.

b. Entrained Solids Properties. The system shall be capable of accepting entrained
solids that satisfy Requirements 3.2.3.7.b through I from the LAWIHLW treatment system;
however, the system shall not accept 99Tc and 90SrfTRU 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.

3.2.4 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-50 1, if conflicts occur.

3.2.6.2 Chemical. Equipment installed in the tanks shall be designed to perform their intended
function in the chemical environment of the tanks. This. environment and its context, for DSTs,
is described in HNF-SD-WM-SP-012, Appendix C.

3.2.6.3 Radiation. Equipment installed in the tanks shall be designed to perfonn their intended
function 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-157.

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 6430.1 A.

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
function 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 BID.

Note: Some requirements specified below are operational requirements from
HNF-SD-WM-BIO-OOI (AB). The HNF-SD-WM-BIO-OOI requirements in this
specification may be replaced in future revisions with requirements from engineering
basis documents.

3.3.6.1 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-l.

3.3.6.1.2 Occupational Safety and Health Administration (OSHA) Standards. The
system shall.incorporate occupational safety and health design features that comply with the
requirements of WHC-SD-WM-HSP-002.

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. Nitrate Variable Limits
concentration

~

[OR] 0.01 OM :s[OH'] :s5.0Al
(-S 8.0Mif<16rF)

[NO)'] :<:;1 OM f---._-,--_._.--~.-" ... ..-..--~ ..,'.............. ,..,....'"

[N°2'] O.OllM:S[N02-] ~5.5M

[NO)']/([OH-] + [N02']) <2.5
--.' ...~_._,---_._....-, ...,

~212 of 1.0M <[NO)'] [OH'] 0.1 [NO)'] S[OR] <10M
::;3.0M [OR] + [N02'] 2:0.4 [NO)-]

[OR] O.3M ~[OH'] <10M

[NO)-] >3.0M [OR] + lN02-] 2:I.2M
[NO)-] ::;5.5M

2:212°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 Waste Remediation System
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 ofHNF-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 WHC-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'L 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 Effluent 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 specified in HNF-PR0-451,
HNF-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 6430.1 A.

3.3.8 Nuclear Safety

3.3.8.1 Criticality Safety. The system shall be designed in accordance with the nuclear
criticality safety requirements ofHNF-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 detennined
using the process described in HNF-PRO-700, -701, -702, -703, and -704 based on the guidelines
in HNF-SD-WM-BIO-OOl, 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 with HNF-PRO-394.
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3.3.9.2 Radiation Area Security. The system shall be designed such that access controls to
areas of high radiation meet the requirements of the Hanford Site Radiological Control Manual
(HSRCM-l, 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 functions 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-l 54 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 HNF-PRO-455, Solid Waste
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, HNF-PRO-153, and HNF-SD-WM-TR-026.

3.7 CHARACTERISTICS 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 functions.

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 ofthe existing
transfer system that satisfy system requirements are allocated to this element. This element is
composed of items sllch 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-OOl), 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.

3.7.6 Double-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-PROA45.
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3.10 STANDARD SAMPLE

Not applicable to this specification.

3.11 PREPRODUCTION STANDARD

Not applicable to this specification.
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4.0 QUALITY ASSURANCE PROVISIONS

Quality assurance for the DST System shall be perfonned 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 \'lith the requirements of this
specification.

4.1 RESPONSIBILITY FOR INSPECTIONS

The design contractor shall be responsible for the perfonnance 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.

4.2 SPECIAL TESTS AND EXAMINATIONS

Not applicable.

4.3 QUALITY 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
functional operation to detennine 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
limited Lo) the evaluation of functional characteristics by use of special equipment or
instrumentation, simulation techniques, and the application of established principles and
procedures to detennine 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 ofa requirement(s) has been accomplishJd. 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 Sheets)

! Paragraph
Title Inspection Element

Number

i Exam Demo Test Anly N/A

3.2.1.1.a Double-Shell Tank System Storage Capacity, Phase I X

I 3.2.1.1.b Double-Shell Tank System Spare Storage Capacity I X

3.2.1. I .I.a West Double-Shell Tank System Storage Capacity, Phase I X
.

I 3.2.1.1.2.a East Double-Shell Tank System Storage Capacity, Phase I ~ l XI

i .
3.2.1.1.3.a 204-AR Annual Capacity I X

i 3.2.1.I.3.b 204-AR Batch Transfer I
: X

13.2.1.1.3.c 204-AR Transferred Waste Properties I

i XI
3.2.1.1.4.a West Area Liquid Waste Annual Capacity

,
I X !I

3.2.1.1.4.b Waste Batch Size-West Area ! X

13.2.1.1.5.a East Area Liquid Waste Annual Capacity X i

3.2.1. I.5.b Waste Batch Size-East Area I X

3.2.1.1.6.a Annual Volume of Concentrated Waste X

I 3.2.1. I.6.b Concentrated Waste Receipt Rate I X

3.2.1.1.7.a Evaporator Purge Batch Size I X
i

1 3.2.1.1.8.a Treatment Plant Waste Product Volume, Phase I i ! X

13.2.1.1.8.b Treatment Plant Waste Receipt Requirements X
I

3.2.1.2.a Low-Activity Waste Staging Quantity, Phase I X
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Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

I
-'---...---nq'."

Paragraph

I Number
Title Inspection Element

I Exam Demo I Test Anly N/A

3.2.1.2.b Space Management Annual Waste Volume, Phase 1 I I Xj

3.2.1.2.c Evaporator Feed Volume, Phase 1 i ! X
I I I
/3.2.1.2.d Unretrieved Waste Properties I X I Xi

3.2.1.2.I.a Supernatant Preparation-West Area
,

X I,
jI

3.2. 1.2. l.b Soluble Waste Preparation-West Area i X X:
3.2.1.2.l.c Insoluble Waste Preparation-West Area l X I X

i I

I 3.2.1.2.2.a 200 West Area Waste Batch Transfer
1

X I, ,
, i

3.2.1.2.2.b Waste Pumpability ~ ! X I
! I I

3.2,1.2.3.a Cross-Site Waste Transfer Volume I I
i X II

I I

Waste Pumpability
1 i X j3.2.1.2.3.b !

i i

3.2.1.2.4.a Supernatant Preparation-East Area ! I XI I
I3.2.] .2.4.b Soluble Waste Preparation-East Area

j

X I Xi
\

I 3.2.1.2.4.c Insoluble Waste Preparation-East Area
l

X I X II

! ~ I

3.2.1.2.5.a 200 East Area Waste Batch Transfer j ! X j
I i

3.2.] .2.5.b Waste Pumpability
,

X !
I i

3.2.] .2.6.a Evaporator Feed Annual Volume
.

X !I II

3.2.1.2.6.b Evaporator Feed Rate j Xl

3.2.] .2.6.c Evaporator Feed Requirements I X



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

Paragraph
Title Inspection Element

Number

Exam Demo Test Anly N/A

3.2.1.2.6.d Waste Pumpability X
•

Low-Activity Waste Staging Batch Volumes I3.2.1.2.7.a X

3.2.1.2.7.b Waste Pumpability X

~ 3.2. J .3.a Low-Activity Waste Feed Composition and Physical I i X
j

Properties, Phase 1 I I,

3.2.1.3.b Waste Compatibility ! X

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

3.2.1.3.d Low-Activity Waste Feed Frequency, Phase I X

3.2.1.3.1.a Low-Activity Waste Staging Batch Size, Phase I X

3.2.1.3.2.a Low-Activity Waste Feed Batches, Phase I i X

3.2.1.3.2.b Waste Pumpability ! X,

3.2. I .4.a High-Level Waste Feed Composition X

3.2.1.4.b High-Level Waste Feed Physical Properties I X

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 1 X

3.2.1.4.1.a Sludge Wash Batch Volume X

3.2.1.4.l.b High-Level Waste Sludge Washing Critical Component

I
X

I Ratios
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o t
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Table 4-1. Double-Shell Tank System Quality Confonnance Inspection Matrix. (8 Sheets)

I
=~-

Paragraph
Title Inspection Element

Number

Exam Demo Test Anly N/A

3.2.1.4.2.a Sludge Wash Supernatant Total Volume I
I X

3.2.1A.2.b Sludge Wash Supernatant Batch Volume X

3.2.1A.2.c Waste Pumpability X

3.2.1.4.3.a High-Level Waste Feed Batch Sizes, Phase 1 X X

3.2.1.4.3.b High-Level Waste Feed Preparation, Phase 1 X X

3.2.IAA.a High-Level Waste Feed Batch Transfer Volume X

3.2.1AA.b Waste Pumpability X,

3.2.1.5.a Double-Shell Tank System Waste Sampling Requirements
I I X

, 3.2.3.I.a 204-AR Waste Receipt Properties I X

3.2.3.2.a Plutonium Finishing Plant Waste Annual Volume I X,
3.2.3.2.b Plutonium Finishing Plant Waste Properties I I X

I3.2.3.3.a S Plant Waste Volume
.

X

13.2.3.3.b S Plant Waste Properties X

I 3.2.3A.a B Plant/Waste Encapsulation and Storage Facility Waste I X
I Volume iI
I3.2.3A.b B Plant/Waste Encapsulation and Storage Facility Waste I X
I Properties I

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



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

! Paragraph
Title Inspection Elementj

Number

Exam Demo Test Anly N/A

3.2.3.5.b East Single-Shell Tank Salt Well Liquid Waste Volume X

3.2.3.5.c Single-Shell Tank Salt Well Liquid Waste Properties X

3.2.3.5.d Single-Shell Tank Waste Retrieval Volume, Phase I X

3.2.3.6.a Concentrated Waste Receipt Rate X

3.2.3.6.b Concentrated Waste Composition X

3.2.3.6.c Emergency Transfer Volume from Evaporator X

3.2.3.7.a 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-I 37 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 I 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
Title Inspection Element

Number

Exam Demo Test Anly N/A

3.2.3.8.a Entrained Solids Total Volume X

3.2.3.8.b Entrained Solids Properties X

3.2.3.9.a Electrical Power X

3.2.3.IO.a Water-Phase 1 • X

3.2.5.1 Reliability, Availability, Maintainability X

3.2.5.2.1 Design Life X

3.2.6.1 Environmental Conditions X

3.2.6.2 Chemical X

3.2.6.3 Radiation X

3.2.7 Transportability X X

3.2.8 Flexibility and Expansion X

3.2.9 Portability X

3.3 Design and Construction X X

3.3.1.1 Toxic Products and Formulations X

3.3.1.2 Dangerous Waste X·

3.3.1.3 Decontamination and Decommissioning X

3.3.2 Electromagnetic Radiation X X

3.3.3 Nameplates and Product Markings X



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

Paragraph
Title Inspection Element

Number

Exam Demo Test Anly N/A

3.3.4 Workmanship X

3.3.5 Interchangeabi lity X X

3.3.6 Safety X

3.3.6.1.1 Occupational Radiological Protection X

3.3.6.1.2 Occupational Safety and Health Administration (OSHA) X X
Standards

3.3.6.2.1 Corrosion Prevention and Control X

3.3.6.2.2 Waste Composition X

3.3.6.2.3 Tank Temperature Limits X

3.3.6.2.4 Dome Vault Loading X

3.3.6.3.1 Secondary Containment and Leak Detection X X X

3.3.6.3.2 Spill Prevention and Controls X

3.3.6.3.3 Nonradioactive Airborne Emissions X 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

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

I Paragraph
Title Inspection Element

Number

Exam Demo Test Anly N/A

3.3.8.1 Criticality Safety I X

3.3.8.2 Nuclear Safety Classification X

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 ! XI

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: Anly = 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
ne\', 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
fanns have high radiations levels. High radiation levels should be assumed until measurements
indicate otherwise.

6.2 ASSUMPTIONS

1. 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
future modeling indicates that additional space is required, a new requirement will be added
to the specification

2. Transfer System. Waste will be moved within the DST System using a piping network.
Several studies (e.g., HNF-SD-TWR-AGA-001) have indicated that a piping network is
preferred for transfen'ing waste around the site.

3. 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 fulfilling Phase I mission objectives.

4. 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 wa<;te tanks to the
LAWIHLW Plant.
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6.3 ACRONYMS

AB

AGA

AWr

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

SSl

TBR

TRlT

tsd

authorization basis

Alternatives Generation and Analysis·

Aging Waste Facility

Basis for Interim Operation

Code ofF,?deral 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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Tank Waste Remediation System

Washington Administrative Code

Waste Encapsulation and Storage Facility

6.4 DEFINITIONS

Reserved: No plan to use this section.

6.5 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 ofFederal Regulations, as amended.

47 CFR 15, "Federal Communication Commission Rules and Regulations," Subpart B,
"Emergency Management Center Regulations," Code ofFederal 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 6430.1 A, General Design Criteria, U.S. Department of Energy, Washington, D.C.

Washington Administrative Codes

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

WAC 173-20IA, "'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 Constmction 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.

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

HNF-PRO-153, Nuclear Process Operator Training Program, Fluor Daniel Hanford, Inc.,
Richland, Washington.

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

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

HNF-PRO-156, NonradiOactive Hazardous MateriallWaste Shipments, Fluor Daniel Hanford.
Inc., Richland, Washington.

HNF-PRO-157, Radioactive Hazardous MateriallWaste Shipments, Fluor Daniel Hanford, Inc.,
Richland, Washington.

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

HNF-PRO-159, 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-162, Temporarily Upgrading Non-Exempt Employees to Exempt, Fluor Daniel
Hanford, Inc., Richland, Washington.
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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, F7uor 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 ofProperties and Facilities, Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-PRO-445, Design Verification 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 ofFissionable 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., Richland,
Washington.

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

HNF-PRO-54 I , Criticality Safety Postings, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-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 Daniel 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 Firefighting, Fluor Daniel Hanford, Inc., Richland,
Washington.

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

HNF-PRO-549, Criticality Safety 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-70 I, Safety Analysis Process-Existing Facility, Fluor Daniel Hanford, Inc., Richland,
Washington.

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

HNF-PRO-703, Safety Analysis Process~NewProject, Fluor Daniel Hanford, Inc., Richland,
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 Methodfor G75-95 Determination ofSlurry Abrasivity (Miller
Number) and Slurry Abrasion Response ofMaterials (SAR Number), 1995, American
Society for Testing and Materials, West Conshohocken, Pennsylvania.

HNF-2004, Rev. 0, Estimated Dose to In-Tank Equipment: Phase J Feed Delivery, 1998, Fluor
Daniel Hanford, Inc., Richland, Washington.

HNF-2288, Miscellaneous Supporting Informationfor: System Specification 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-001, Rev. 1, Alternative Generation Analysisfor Phase J -Intermediate
Waste Feed Staging System Design Requirements, 1997, Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-SD-TWR-CSUD-001, Rev. 0, 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. 0, HSTD/Data Dictionary, 1997, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-SD-WM-BIO-001, Rev. 0, Tank Waste Remediation System Basisfor Interim Operation,
1997, Fluor Daniel Hanford, Inc., Richland, Washington.

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

HNF-SD-WM-DTR-046, Rev. 0, Results ofDilution Studies With Waste From
Tank 24J-AN-J05, 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.

69



HNF-SD-WM-TRD-007
Revision D

HNF-SD-WM-MAR-008, Rev. 2, Tank Waste Remediation System Mission Analysis Report,
1998, Lockheed Martin Hanford Corporation for Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-SD-WM-SEMP-002, Rev. 1, Tank Waste Remediation System, Systems Engineering
Management Plan, 1998, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-SD-WM-SP-012, Rev. 0, 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 Hanford, Inc., Richland, Washington.

HNF-SD-WM-TSR-006, Rev. F-2, Tank Waste Remediation System Technical Safety
Requirements, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.

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

OSD-T-151-00007, Unclassified Operation Specificationsfor the 241-AN, AP, AW, AY, AZ,& Sf
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. lA, 242-A Evaporator/Liquid Effluent 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-OI5 t Rev. 1, Tank Waste Farm Transfer Compatibility Program, 1995,
Westinghouse Hanford Company, Richland, Washington.
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7.0 LIST OF APPENDICES

Requirements Traceability

73



HNF-SD-WM-TRD-007
Revision D

This page intentionally left blank.

74



HNF-SD-WM-TRD-007
Revision D

APPENDIX A
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APPENDIX A
REQUIREMENTS TRACEABILITY

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

Paragraph
Title Source of requirement

number

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

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

Turnover of Two Tanks to Phase I 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 I, Section 3(b)(4)(d).

3.2. I. I. I.a West Double-Shell Tank System Storage Capacity, No new tanks needed before 2004-Letter, 9550 III.
Phase I

Existing capacity-WHC-EP-O I82-99, Table 8-1.

3.2.1.1.2.a East Double-Shell Tank System Storage Capacity, No new tanks needed before 2004-Letter, 9550111.
Phase I

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.

3.2.1.1.3 .a 204-AR Annual Capacity HNF-2168.

3.2.1.1.3.b 204-AR Batch Transfer HNF-2168.

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

3.2.1.1.4.a West Area Liquid Waste Annual Capacity HNF-2168.

3.2. I. 1.4.b Waste Batch Size-West Area HNF-2168.

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

3.2.1.1.5.b Waste Batch Size-East Area HNF-2168.



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

Paragraph
Title Source of requirement

number

3.2.1.1.6.a Annual Volume of Concentrated Waste HNF-2168.

3.2.1.1.6.b Concentrated Waste Receipt Rate See traceability for Sections 3.2.3.6.a and 3.2.3.6.b.

3.2.1.1.7.a Evaporator Purge Batch Size See traceability for Section 3.2.3.6.c.

3.2.1.1.8.a Treatment Plant Waste Product Volume, Phase I HNF-2168.

3.2.1.1.8.b Treatment Plant Waste Receipt Requirements See traceability for Sections 3.2.3.7 and 3.2.3.8.

3.2.1.2.a Low-Activity Waste Staging Quantity, Phase I HNF-2168.

3.2.1.2.b Space Management Annual Waste Volume, Phase I HNF-2168.

3.2.1.2.c Evaporator Feed Volume, Phase I HNF-2168.

3.2.1.2.d Unretrieved Waste Properties TWR-2244.

HNF-SD-WM-DTR-046.

3.2.1.2.I.a Supernatant Preparation-West Area HNF·2168 (Volume)/HNF-SD-WM-DQO-OOI (Properties).

3.2.1.2.I.b Soluble Waste Preparation-West Area HNF-2168 (Volume)/HNF-SD-WM-DQO-OOI (Properties).

3.2.1.2.I.c Insoluble Waste Preparation-West Area HNF-2168 (Volume)/HNF-SD-WM-DQO-OO I (Properties).

3.2.1.2.2.a 200 West Area Waste Batch Transfer HNF-2168.

3.2.1.2.2.b Waste Pumpability HNF-SD-WM-DQO-OOI.

WHC-SD-WM-OCD-O 15.

3.2.1.2.3.a Cross-Site Waste Transfer Volume HNF-2168.

3.2.1.2.3.b Waste Pumpability HNF-SD-WM-DQO·OOI.

WHC-SD-WM-OCD-O 15.

3.2.1.2.4.a Supernatant Preparation-East Area HNF-2168 (Volume)/HNF-SD·WM-DQO-OO I (Properties).

3.2.1.2.4.b Soluble Waste Preparation-East Area HNF-2168 (Volume)/HNF-SD-WM-DQO-OOI (Properties).

3.2.1.2.4.c Insoluble Waste Preparation-East Area HNF-2168 (Volume)/HNF-SD-WM-DQO-OO I (Properties).
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Table A-I. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)

Paragraph
Title Source of requirement

number

3.2.1.2.5.a 200 East Area Waste Batch Transfer HNF-2168.

3.2.1.2.5.b Waste Pumpability HNF-SD-WM-DQO-OO I.

WHC-SD-WM-OCD-O 15..
3.2.1.2.6.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.

3.2.1.2.6.c Evaporator Feed Requirements WHC-SD-WM-DQO-O 14.

3.2.1.2.6.d Waste Pumpability HNF-SD-WM-DQO-OO I.

WHC-SD-WM-OCD-O 15.

3.2.1.2.7.a Low-Activity Waste Staging Batch Volumes HNF-2168.

3.2.1.2.7.b Waste Pumpability HNF-SD-WM-DQO-OOI.

WHC-SD-WM-OCD-O 15.

3.2.I.3.a Low-Activity Waste Feed Composition and Physical Feed Composition Requirements-Contract Numbers DE-AC06-96RL 13308 and
Properties, Phase I DE-AC06-96RLl3309, Section C, Specification 7, Section 7.2.

3.2.I.3.b Waste Compatibility HNF-SD-WM-DQO-OO I.

3.2.1.3.c Low-Activity Waste Feed Production Quantities, Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL 13309.
Phase I

3.2.I.3.d Low-Activity Waste Feed Frequency, Phase 1 TWR-2244.

3.2. 1.3. I.a Low-Activity Waste Staging Batch Size, Phase I HNF-2168.

3.2.IJ.2.a Low-Activity Waste Feed Batches, Phase I HNF-2168.

3.2.1.3.2.b Waste Pumpability HNF-SD-WM-DQO-OO I.

WHC-SD-WM-OCD-O 15.



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

Paragraph
Title Source of requirement

number

3.2.lo4.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.lo4.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.lo4.c High-Level Waste Feed Production Quantities, Waste Transfer Time-Contract Numbers DE-AC06-96RL 13308 and
Phase I DE-AC06-96RLl3309, Section C, Clause H.9, d.

3.2. Io4.d High-Level Waste Feed Frequency, Phase I HNF-2168.

3.2.lo4.l.a Sludge Wash Batch Volume HNF-2168.

3.2.lo4.l.b High-Level Waste Sludge Washing Critical TWR-2244.
Component Ratios

3.2.lo4.2.a Sludge Wash Supernatant Total Volume HNF-2168.

3.2. t o4.2.b Sludge Wash Supernatant Batch Volume HNF-2168.

3.2.lo4.2.c Waste Pumpability HNF-SD-WM-DQO-OOI.

WHC-SD-WM-OCD-O 15.

3.2.1.4.3.a High-Level Waste Feed Batch Sizes, Phase 1 HNF-2168.

3.2.1.4.3.b High-Level Waste Feed Preparation, Phase I HNF-2168.

3.2.1.4.4.a High"Level Waste Feed Batch Transfer Volume

3.2.1.4.4.b Waste Pumpability HNF-S D-WM-DQO-OO t.

3.2.1.5.a Double-Shell Tank System Waste Sampling Feed Composition Requirements-Contract Numbers DE-AC06-96RL 13308 and
Requirements DE-AC06-96RLI3309, Section C, Specification 7, Section 7.2.

High-Level Waste Feed Composition-Contract Numbers DE-AC06-96RLl3308
and DE-AC06-96RL 13309, Specification 8.

3.2.3.1.a 204-AR Waste Receipt Properties Chemical Composition'-OSD-T-151-00008-MISC, Section 8.2, Paragraph I.

Fissile Material-OSD-T-151-00008-MISC, Section 8.2, Paragraph 3.



Table A-I. Double-Shell Tank System Performance Requirements Traceability Matrix, (14 Sheets)
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Paragraph
Title Source of requirement

number

3.2.3.2.a Plutonium Finishing Plant Waste Annual Volume HNF-2i68.

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

WHC-SD-WM-EV-053.

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

WHC-SD-WM-OCD-O t 5.

HNF-SD-WM-TSR-006, AC 5.7, 5.8, and 5.i2.

3.2.3.3.a S Plant Waste Volume HNF-2i68.

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

WHC-SD-WM-EV-053.

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

WHC-SD-WM-OCD-Oi5.

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

3.2.3.4.a B Plant/Waste Encapsulation and Storage Facility HNF-2168.
Waste Volume

3.2.3.4.b B Plant/Waste Encapsulation and Storage Facility HNF-SD-WM-DQO-OO i.
Waste Properties

WHC-SD-WM-EV-053.

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

WHC-SD-WM-OCD-Ot5.

HNF-SD-WM-TSR-006, AC 5.7, 5.8, and 5.i2.
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Table A-I. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)

Paragraph
Title Source of requirement

number

3.2.3.5.a West Single-Shell Tank Salt Well Liquid Waste HNF-2168.
Volume

3.2.3.5.b East Single-Shell Tank Salt Well Liquid Waste HNF-2168.
Volume

3.2.3.5.c Single-Shell Tank Salt Well Liquid Waste Properties HNF-SD-WM-DQO-OO I.

I WHC-SD-WM-EV-053.

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

WHC-SD-WM-OCD-O 15.

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

3.2.3.5.d Single-Shell Tank Waste Retrieval Volume, Phase I HNF-2168.

3.2.3.6.a Concentrated Waste Receipt Rate WHC-SD-WM-SAR-023, Section 4.1.3.

3.2.3.6.b Concentrated Waste Composition WHC-SD-WM-SAR-023, Table 4-8.

3.2.3.6.c Emergency Transfer Volume from Evaporator Maximum Evaporator Volume-WHC-SD-WM-SAR-023, Section 5.2.3.2.2.2.

Emergency Transfer Rate-WHC-SD-WM-SAR-023, Sections 9.3.1. i.1 and
9.3.1.1.2.

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

3.2.3.7.3 Low-Activity Waste Plant Entrained Solids Total HNF-SD-WM-SP-O 12.
Volume

Product to be Retun1ed-Contract Numbers DE-AC06-96RL 13308 and
DE-AC06-96RLI3309, Section C, Clause H.9, I.

3.2.3.7.b Entrained Solids Batch Volume Requirements Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RLl3309, Section C,
Clause H.9, I, Section 3.2.2.3.



Table A-I. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)
._.'-"'~.--'--y -_.

paragraph
Title Source of requirement

number

3.2.3.7.(. Entrained Solids Physical Properties Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C,
Clause H.9, I, Section 9.2.2.6, 'Table TS-9.1.

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, I, Section 10.2.2.3.

I 32.J.7e Entrained Solids Cesium-137 Content Contract Numbers DE-AC06-96RLl3308 and DE-AC06-96RL 13309, Section C,
Clause 1-1.9, I, Section 3.2.2.1.

3.2.3.7.f Entrained Solids Technetium-99 Content Contract Numbers DE-AC06-96RLl3308 and DE-AC06-96RLI3309, Section C,
Clause H.9, I, Section 3.2.2.2.

3.2.3.7.g I Plutonium Content Contract Numbers DE-AC06-96RLl3308 and DE-AC06-96RLl3309, Section C,

i Clause H.9, I, Section 9.2.2.3.

3.2.3.7.h ISeparable Organics Contract Numbers DE-AC06-96RLl3308 and DE-AC06-96RLl3309, Section C,
Clause H.9, I, Section 9.2.2.4.

J 2.3.7.; Scaling Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C,
i Clause H.9, I, Section 9.2.2.7.

3.2.3.7.j Stability Prevention of Exothermic Reaction Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL 13309. Section C,

! Clause 1-1.9, I, Section 4.2.2.8.

3.2.3.7.k Immobilized High-Level Waste Impacts Contract Numbers DE-AC06-96RLl3308 and DE-AC06-96RLl3309, Section C,
Clause H.9, I, Section 10.2.2.1.

3.2.3.7.1 Waste Pumpability WHC-SD-WM-OCD-015 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-012.

3.2.3.8.b Entrained Solids Properties Product to be Retumed-Contract Numbers DE-AC06-96Rl.13308 and
DE-AC06-96RLI3309, Section C, Clause H.9, L

3.2.3.9.a Electrical Power Reserved.

3.2.3.10.a Water-Phase I HNF-2168.

3.2.5.1 Reliability, Availability, Maintainability HNF-2288, Section B.

3.2.5.2.1 Desi~n Life Tri-Party Agreement, Milestone M-51-00.
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Table A-I. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)

Paragraph !

number
Title Source of requirement

3.2.6. j Environmental Conditions WHC·SD-GN-ER-SOI.

HNF-PRO-097.

3.2.6.2 Chemical a) DOE Order 6430.1 A, 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 HNF-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 6430.1 A.

3.3.1.i 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 Order 6430.1 A.

I 3.3.2 Electromagnetic Radiation 47 CrR 15, Subpart B.

3.3.3 Nameplates and Product Markings DOE Order 6430.1 A, Section 1300-12.4.11

3.3.4 Workmanship Reserved.

3.3.5 Interchangeabil ity HNF-2288, Section A..-
3.3.6 Safety HNF-SD-WM-BIO-OO I.

3.3.6.1. i Occupational Radiological Protection HSRCM-l.

3.3.6.1.2 Occupational Safety and Health Administration WHC-SD-WM-HSP-002.
(OSHA) Standards

3.3.6.2.1 Corrosion Prevention and Control WAC 173-303-640, "Tank Systems."



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

paragraph
Title Source of requirement

number

3.3.6.2.2 Waste Composition HNF-SD-WM-DQO-OOI.

3.3.6.2.3 Tank Temperature Limits HNF-SD-WM-TSR-006.

3.3.6.2.4 Dome Vault Loading HNF-SD-WM-TSR-006, Section 5.16.

3.3.6.3.1 Secondary Containment and Leak Detection a) 40 CFR 264.193, "Containment and Detection of Releases."

I
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."

3.3.6.3.2 ISpill Prevention and Controls a) 40 CFR 264.194, "General Operating Requirements."

I 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."

3.3.6.3.3 Nonradioactive Airborne Emissions WHC-CM-7-5.

3.3.6.3.4 Radioactive Airborne Emissions WHC-CM-7-5.

3.3.63.5 Monitoring of Liquid Emuent Discharges to the WAC 173-200, -20 IA, and -240.
Environment WAC 173-303-645, "Releases From Regulated Units."

3.3.6.3.6 Radiation Protection of the Public and Environment HNF-PRO-45I , -452, and -455.

3.3.6.3.7 Flammable Gas Design Requirements HNF-SD- WM-TSR-006.

3.3.7 Human Engineering DOE Order 6430.\ A, Section 1300-12, "Human FactorsEngineering."

3.3.8.\ Criticality Safety HNF-PRO-334, -537 through -550.

3.3.8.2 Nuclear Safety Classification HNF-SD-WM-BIO-OO\, Tables 5.3-2 and 5.3-3.

HNF-PRO-700 thro\.lgh -704.

3.3.9.1 General System and Infonnation Security HNF-PRO-394.

3.3.9.2 Radiation Area Security HSRCM-l, Ch. 2.

3.3.10 Government-Furnished Property Usage Not applicable.

3.3.11 Computer Resource Reserve Capacity Not applicable.
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Table A-I. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)
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Paragraph
Title Source of requirement

number

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

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

10 CFR 835.1002, Paragraph (b).

3.5.1.1 Calibration DOE Order 6430.IA

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

3.5.3.1 Solid Waste Acceptance Criteria HNF-PRO-455.

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

HNF-SD-WM-TR-026.

>,
---N

10 CFR 835.1002, "Facility Design and Modifications," Code ofFederal Regulations, as amended.

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 ofFederal
Regulations, as amended.

U.S. Department of Energy Orders

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

DOE Order 6430.1 A, General 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 173-201 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., Richland, Washington.

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

HNF-PRO-153, Nuclear Process Operator Training Program, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-154, Responsibilities and Procedures for AII Hazardous Material, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-155, 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-158, Shipping and Receiving in the 1100 Area, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-159, ALARA Program Description, Fluor Danieillanford, Inc., Richland, Washington.

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

HN F-PR0-161, Criticality Safety Training Program Description, Fluor Daniel Hanford, Inc., Rich land, Wash ington.

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



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 ofProperties and Facilities, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-45I , 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 ofFissionable 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., Richland, Washington.

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

HNF-PRO-54I , Criticality Safety Postings, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-542, Criticality Liability Fissionable Material, Fluor Daniel Hanford, Inc., Richland, Washington.

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

HNF-PRO-544, Criticality Plant Configuration Control, Fluor Daniel 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.
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HNF-PRO-547, Criticality Safety for Firefighting, Fluor Daniel Hanford, Inc., Richland, Washington.

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

HNF-PRO-549, Criticality Safety 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-70 I, Safety Analysis Process-Existing Facility, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-PRO-702, Safety Analysis Process-Facility Change or Modification, Fluor Daniel Hanford, Inc., Richland, 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.

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

Documents

DE-AC06-96RL13308, British Nuclear Fuels Laboratory Privatization Contract, 1996, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

DE-AC06-96RL 13309, Lockheed Martin Advanced Environmental Systems Privatization Contract, 1996, U.S. Department of Energy, Richland, Operations
Office, Richland, Washington.

HNF-2004, Rev. 0, Estimated Dose to In-Tank Equipment: Phase I Feed Delivery, 1998, Fluor Daniel Hanford, Inc., Richland, Washington.

HNF-2168, Rev. 0, Performance Requirements for Double-Shell Tank System: Phase I, 1998, Fluor Daniel Hanford, Inc., Richland, Washington.

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

HNF-SD-WM-BIO-OOI, Rev. 0, Tank Waste Remediation System Basisfor Interim Operation, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.
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HNF-SD-WM-DQO-OO I, Rev. 2, Data Quality Objectives for Tank Farm Waste Compatibility Program, 1997, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-SD-WM-DTR-046, Rev. 0, Results ofDilution Studies with Waste from Tank 241-AN-105, 1997, Numatec Hanford Corporation for Fluor Daniel
Hanford, Inc., Richland, Washington.

HNF-SD-WM-SP-012, Rev. 0, Tank Waste Remediation System Operation and Utilization Plan, Vol. I and II, 1997, Numatec Hanford Corporation, Richland,
Washington.

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-006, Rev 0-1, Tank Waste Remediation System Technical Safety Requirements, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.

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

OSD-T-151-00007, Unclassified Operation Specifications for the 241-AN, AP, AW. AY, AZ,& SY Tank Farms, 1977, Fluor Daniel Hanford, Inc., Richland,
Washington.

OSD-T-151-00008-MISC, Operating Specifications for the 204-AR Wa.~te Unloading Facility, 1996, Fluor Daniel Hanford, Inc., Richland Washington.

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

TWR-2244, Rev. 0, Retrieved Waste Properties and High-Level Waste Critical ComponentRatiosfor 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-0182·99, Waste Tank Summary Reportfor Month Ending June 3D, 1996,1996, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-GN-ER-50I, Rev. O-A, Natural Phenomena Hazard~, HanfordSite, South-Central Washington, 1996, Westinghouse Hanford Company, Richland,
Washington.

WHC-SD-WM·DQO-OI4, Rev. lA, 242-A Evaporator/Liquid Effluent Retention Facility Data Quality Objective.~, 1995, Westinghouse Hanford Company,
Richland, Washington.

WHC-SD-WM-EV-053, Rev. 4, Double-Shell Tank Waste Analysis Plan, 1996, Westinghouse Hanford Company, Richland, Washington.
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WHC-SD-WM-HSP-002, Rev. 2-F, Tank Farm Health and Safety Plan, 1996, Westinghouse Hanford Company, Richland, Washington.

WHC-SD- WM-OCD-O 15, Rev. I, Tank Waste Farm Transfer Compatibility Program, 1995, Westinghouse Hanford Company Richland, Washington.

WHC-SD-WM-SAR-023, Rev. 2-8, 242-A Evaporator/Crystallizer Safety Analysis Report, 1997, Westinghouse Hanford Company, Richland, Washington.

External Letters

Letter, W. T. Alumkal, Westinghouse Hanford Company, to T. R. Sheridan, U.S. Department of Energy, Richland 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·OO7. Rev. D. Aprll,199B and W·211 Functional Design Criteria: HNF·SD·W211·FDe-001, Rev 3·A

Purpose: This activity is to identify shortcomings of the W-211 FDC based on the content of the DST system specification.

Definition
Risk: The probability of significant consequences to the program without W-211 FOC revision.

!

Legend
NJA: Not applicable. Either the requirement in the system specification is not within the W·211 work scope or the requirement in the W-211 FDC is not appropriate for inclusion

In the system specification (e.g•• the requirement is programmatic). Requirements for the top level (i.e.• level 4) functions are marked NIA because they are at too high a
level for comparison. The comparison will be performed allhe levei 5 functions only.

No: There is no comparable requirement in the W-211 FDC and a risk will be ioentified.

Yes: There are comparable or derivable requirements in the W-211 FDC aM DST system specification. ahhough minor differences may exist
II Shaded rows are for functions in the DST System specification. These functions are listed to provide the context for the performance requirements.
l _

PARA.

NUMBER

DST SYSTEM SPEC.

REQUIREMENT

CQMPARABLE/DERIVABLE
REQU!REMENT

NIA No Yes

SECTION

#

W·211 FDC

REQUIREMENT Notes

3.2.1
SYSTEM CHARACTERISTICS'.. '" '-':;~-i<>'.

Maintain S.afe arld,C0!'lPliant Waste will~ln..~e
DoubI&'SheftTonkSvStem·'>1:··· fir ·i': ::; .,..,

3
West Double Shell Tank Syst~!Ti Sto!'age X

.2.1.1.1.a Caoacitv. Phase I

3.2.1.1 a
3.2.1.1 b

3.2.Ul fL""

321.12.il

DST Svstem Sioraae CaoaCltv. Phase I
DST System Soare Storaae Caoacltv

StOffi Wa9t~ in We;; Ai~[l;'UbI;;;S~,\itt~s':

E;Jst f)ouLJlu ~tleli T..nk ~ly':-;lj'dl S;or..gc

Can.)r:i~v. Phase I

x
x

x

Function is beyond W-211 scope.
Function is beyond W-211 scope.

·;.I:;-.;.t:S~_ >;·,:;··i"'![..'''-~·~.;4..,;~·J·~;:i~":'i'''At~:;;:;t.ic;y11;.:,';k.~{> '., "1;C';-"·}~: 'f,t, .•·

Function is beyond W-211 scope

Function is beyond W-211 scope

3.2.1.1.3.a· 204-AR Annual Cao"citv X Function is beYOn<l W-211 SCODe·

3.2.1.1.3.b 204-AR BatCh Transfer X Function is beyond W·21 t scope.
3.2.1.1.3.c 204·AR Transferred Waste Properties X Function is beyond W-211 scooe.

3.2.1." .'~.a We~.t Area LIQUId Waste Annual Capacity X Function is beyond W-211 scO~ _+-
3.2. ~ 1.4.b Waste Batch Size West Area X Function is beyond W-211 scope.

3.2.1.1.5.3 East Area liquid Wnste Annual C;H1<'lCltV X Function is beYond W·211 SCOPE:"'.

3.2.1.1.5b Waste Batch Size East Arpa Function is beyond W-21'- scope.

3.2.1.1.6.a
3.21.1.6.b

Annual Volume 01 Concentrated Waste
ConcentralPd W.lslp. Receipt Rate

X
X

Function is beyond W-211 scooe.
Function is beyond W-211 scope.



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W·211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF·SD·WM·TRD-007, Rev. D, April, 199B and W·211 Functional Design Criteria: HNF·SD·W21 '·FDC·001, Rev j·A

PARA. DST SYSTEM SPEC.
COMPARABLE/DERIVABLE

REOUIREMENT
SECTION W-211 FDC

NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes

32.1.1,,7 Receive Emeroencv Puree Irom Evaooralor. ,., .='.:, .".,.; , .•• ," co.· .. , •. ' ., •••• :, . '_~, ' ",:. _"'" ' .- ..,>,.,. ,.~ '.' , , "

3.2,1.1 .e.a
Trealment Plant Waste Product Volume, Phase
I

x 'Function is beyond W-2~ i SCfJpc

3.2.1.1.e.b Treatment P1ant Waste Receipt Requirements x
.,~;.... };

i
" .>,

Function is beyond W·21 i scop~_

L2 .12 a Low-Activity Waste S,aqinQ Quantltv. Phase I

1'3".2:c,.:.1;;:.2-,c,-_+E.:.Y<;;:1~~ralor Feed Volume. Phase i

3.2.1.2 b

3.2.1.2 d

Space Managemenl Annual- Waste Volume.
Phase I

Unretrlcved Waste Properties

x
x
x

I

I x 2,4.1 ,Mixer Pumps (U.D)

System level reQuiremenIs too hiqh for project comparison 01 the FOG.,
ISystem ievel reqUlrefl1ents;oo high lor project cOfr.:-lariscn of the FOe.

System level reoUirements 100 hiQh for protec( o::ompartSOi' of the FOe.
Derivable. UoO IS a measure of tne en~rgy be,ng ImpClned into t;-Ie waste to dissolve soluble

waste and to retrJeve insol"lJOle waste.

3.2.1.2.1.a

32.1.2.1.a

3.2.1.2.1.0

3.2.1.2.1.b

3.2,1.2.1.c

1.2.12.1c

J,:.'. I ~' 1.c

3.2.1.2.1.c

Su~rnatantPreparation - Wesl Area X ;>4.2 iTranster System (D,luenl)
I

Supern::l13nt Preparation - West Area i X 2.4.3 ,Other Operating Rqmnls (Chemical Addition)

I
I Transler System (Diluent)Soluble \\'astc Preparation - West Area i X ~.4,2

Soluble Waste Preparation - West Area i X 2.4.3 Other Operating Rqmnt. (Chemical Addition)

Soluole Waste Preparation - West Area X 2.4.3 Qther Ooerating Rqtnnt. (Op. Cvcle

Insoiuble Waste Preparation - West Area X 2.4.1 Mixer Pumps (Discharge Nozzle Height)

Inso:uble Waste Preparation - West Area X 2.4.1 Mixer Pumps (Nozzle Orientation)

InsO'dhle W;lsle Prcparatiofl - Wesi Area X 2.4.1 Mixer Pumps (U.D)

Iln~,o;vble Waste Preparation - 'Nest Area X 2.4.2 Trans'er System (Diluent)

'I Based on the ~RS O&UP. the ;)flly a·.:1justmer,; will be to diliJte ttle supernatant. The FOe
jrequires the abIlity to add dlh,Jt!r·;.

Based on !he TWRS Q&UP. C!luent WIl' be added 10 dissolve lhe .oluble waste. The FDC

require. the ability 10 add diluen!.

Ooeratina cycle can be deriveClli'om time allocaleCl for batch oreparation.
DerivabJe. Nozzle neight i!J OOB parcsmeter that Will aetermine the abthty to retrieve insoluble
solid•.

Derivabte. Nozzle orientation tS one p8ramelBf 1j-:01l Will determme 1he ability 10 retrie....e insoluble
solKJs.

Derivable. UoD Is a measu." (Jj :h;:o energy br-ing lmpartf.',j into th~ wa5le to break up fhil

insoluble waste.

Based on the TWRS O&LiP. '..1~uent will be addeCl';:J dIlute 1:1€' S01105. The FOC requires th6
ability to add ciluent.

3.2.1.2.1.c
I Based on Ihe TWAS O&UP, dtllien1 wW be added t.... drlu!e the SOltr15. The FOe reqUIres the

Insoluble Waste Preparation - West Area I X 2.4.3 IOther Operating Rqmnt. (Chemical Addition) ability 10 add diluent.

3.2.1.2.1.c

3.2,1.2.2.a

2.42XWaste Pumpability3.2.1.2.2,b

"3"'?c.'cC1~.2",.2:.:.~a_-¥-2~OO",-,-w:.:e",s"-t::A::;re,-,a,-w=a::ost",e,-,B,,,a,,,tC,"h.:..T.::rc<a:c:n:::sl"'e.:..r -+ +- -t_---'X::-_+-_-'2'-'."-4:::.3~_~O~t.:.:he'"r-'0::J)pe=lr~at~in.:lLQR:..:lq""m=nt~s~(COp~"C~~y:.:,c:::le:.!') +",O=oerr",a",tin",nQ..'='cy(c:::le:.:c",a"-nc:be=d",e::r:.::iv"e,,,d.:.lr.::o:.::m:..t,,',.:.,e=al::.:lo=ca~'d-,Io",r-,~:::a::tc,-h.:..tc:ra::.:n.:::s:.:le,-r;..' +_

, FOC use. flUid velocity instead 01 Reyr.old. numhe•. The W·211 systems win be capable 0' this

r
lTrans,er System (Velocity) now at or betow the specified viSCOSity. As the v;or.,sity increases. the system may not be

capable of maintaining the specified velocity. The ~-iJecificatjon allows higher viscosity



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF·SD·WM·TRD·007, Rev. D, April, 1998 and W·211 Functional Design Criteria: HNF·SD-W211-FDC.OO1. Rev 3-A

PARA. DST SYSTEM SPEC.

NUMBER REOUIREMENT

3.2.1.2.2.b Wasle Pumpability

COMPARABLE/DERIVABLE
REOUIREMENT

NIA No Yes

x

SECTION W-211 FDC

# REOUIREMENT

2.4.2 ITransfe. System (Solids)

Notes

Foe has a requirement of 200/0 solids, not the 300/0 solids required by the specifICation. With th~

Ihigher soltds coment, the pumjJs may not be capable of maintaining adequate now .

3.2.I.2.2.b

3.2.1.2.2.b

Wasle Pumpabilily

Waste Pumpabliily

x
x

3.1.

3.3

Instrumentation & COlllrol (Safe Operation & Failure)

Pipino PluOQino Prevention)

Safe operation includes avoiding piugging 0' the transfer iines.

FCC specifles line pluooaoe must be avoided.

3.2.1.2.3:,,<" Trans/er Waste Cross-S~e...!"· .C•• " •

x3.2.1.2.3.a

3.2. I .2.3.a

3.2.1.2.3.b

132' ,3.b
i

3.2.1.:.!.3.b

Cross-site Waste Transfer Timtli

Crass-site Waste Transfer Time

WaSle t-'lJmpaculiry

W;'sle pur7""".par:lIj:~

Waste Pumpablhty

x

x

I
I
i
I

x

x

2.4.2

2.4.3

2.4.2

2.4.2

3.1.

Transfer System (Velocity)

Other Ooeratino Romnts 00. Cvcle

ITransfer System (Velocity)
I

Transfer System (Solids)

Instrumentation & Control (Safe Operation & Failure)

Both the batch transler IJmes in :he specification and the velocity in the FOe are based on 140
loom.
Operalino cvcle can be derived 'rom time allocated lor batch Iransfer.

FCC use. "uid vefooty instead of Reynolds number. The W-21 I systems wiD be capable olthl:
now at or below the specified viscosity. As the viscosity increase!, the system may not be
capable of maintaining the specified velocity. 7he specifICation allows higher viscosity

FDe has a requirement of 2m-a solids, not the 30% solids required by ttle specification. With thE
higher solids content. the pumps may Mt be capable 01 m3l"taintng adequate flow .

Safe operation inclUdes avoiding plugging of the transfer lines.

3.2.1.2.4.a

3.2.1.2.4.a

3.2.1.2.~.b

3.2. I .2.4.b

3.2.1.2 4.b

3.2.1.2.4.C

32.1.2.4.C

3.2.~_:?4.C

3.2.12.4.C

3.2. I .2.4.c

3.2.1.2.4.C

Supernaldnt Preparation - East ,A,rea

Supernalant Preparation - East Area

Soluble Waste Preparation - East Area

Soluble Waste PrE'paration - East Area

Soluble Waste Preparation East Area

Insoluble Waste Preparation - Ea.t Area

Insoiuble Waste PrE'paralion - East Area

Insoiubfe W3ste Preparation - East Area

Insoluble V.Jasle Preparation - East Area

Insoluble Waste Preparation - East Area

Insoluble Waste Preparation - East Area

X 2.4.2 Transfer System (Diluent)

X 2.4.3 Othei Operating Rqmnt. (Chemical Addition)

I X 2.4.2 Tran.fer System (Diluent)

I
X 2.4.3 Other Operating Rqmnt. (Chemical Addition)

X 2.4.3 Other Ooeratino Romnts 100. Cycle)

X 2.4.1 Mixer Pump. (Discharge Nozzle Height)

X 2.4.1 Mixer Pumps (Nozzte Orientation)

X 2.4.1 Mixer Pumps (U,D)

X 2.4.2 Transfer System (Diluent)

X 2.4.3 Other Operating Rqrnnt. (Chemical Addition)

X 2.4.3 Other Operating Rqrnnl. (Op. Cycle)

Based on the TWAS O&UP. the only adjustment w,1I be to dilute the supernalant. The FDC
reauires the ability io add diluent.

Based on the TWRS O&UP. the only adjustment w,1i be to dilute the supernatant. The FDC
reouires the ability 10 add diluent.

Based on the TV/RS O&UP. the ~nly a:ljustmeni will be 10 aad diluent to dissolve Ihe soluble
waste. The FCC reouire. the ability 10 add diluent.

Ba.ed on the TWRS O&UP. dilueot will be added :~ dIssolve the soluble wa.te. The FDC
reouire. the ability to add diluent

Ooeralino cvcIe can be derived Irom lime allocated for balch preoaration.

Derivable. Nou\e heiQht i~ one parameter that wiil determine the ability to reti1eve insoluble
solids.

Derivable. Nozzle orientafton is of"e parameter that WIll determine the abiUty to retrieve insolubh
solids.
DenvabJe. U.O is a measure of ti·,~ energy bein.; imparted into the waste to break up the
insoluble waste.

Based on the TWRS O&UP. diluenl Will De added \0 dilute the sohds. The FOC reoUires th6
ability 10 add d"uent.

Based on the TWRS O&UP I diluent will be added to ailute the solidS. The FOe requires the
ability to add diluent:

Operaling cycle can be derivedlrom lime allocated lor batch preparation.

• .i{.'

3.2.~2.S~lY:4·:

3.2.1.2.5.a 200 East Area Waste Batch Transler x 2.4.2 Transfer Syslem (Velocity)
Both the batch tr;j,sler times i" the specification and me velocity In the FOG are based on 140
gpm.

32.1.2.5.a 200 Easl Area Wasle Ba\C"h..:T.::rae'n.:.:'5"'le:.:>r +- + +-_-'X'-_+-_~2"'.4:o.~3_ _+O=th;::e::..r.:::O=pe:olra",ti::.:no"-,-R=Olm.:.n",ls=O'l::.P.. ~C=v(c,,,le:L- -f0",)pe=,r'Oal",in=ol'cvc=",lle",c:::a::.:n",b",e",de=ri.:.cve::.:d,-,,-lro:::m=ti:::m;::e..:a::.:lI::r:oc::a::::l:::e~d.::fo",r..:ba=tc",h:.;t:::ra~n.:.:s:::le~r,-. _

3.2.1.~ 5.b Wa~le Pumpability X 2.4.2 Transfer System (Velocity)
Foe uses nutd velocity instead ot ReynOlds numbel' The W-211 systems Will be capable of thl!
flow al or below the specified ViSCOSity. As the viscosity increase!. the system may not be
capabte of maintaining the specified v{-locity. The specification allows ~igher viscosity

~_._-'-- ....L__--l'-__--.L ...L- ---L -L _



BASELINE COMPARISON OFDST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF·SD-WM·TRD-OO?, Rev. 0, April, 1998 and W·211 Functional Design Criteria: HNF-SO·W21 ~-FDC·001. Rev 3-.'

PARA. DST SYSTEM SPEC.
COMPARABLE/DERIVABLE

REQUIREMENT
SECTIQN W-21' FDC !

NUMBER REQUIREMENT N/A No Yes REQUIREMENT Notes

3.2.1.2.5.b Was!e ?umpaoility X
!
I
I

~.4.2 ITransler Syslem ,Solids) FDC has a reC;Ulrement oi 200/0 solids, not the 300/0 solids required by the specification. With the
higher solids content. the pumps inay not be capable ,:,f maintaining adequate flow.

3.2.1.2.5.b

3.2.1.2.6> ,
,J,,;.' ~,.

3.2.1.26 a

3.2.1.2.6.b

Was,e Pumpab,IIlv X

rransl~rw..sle'f~c<>.';"entration ;c';' """-:: 1f-.:1tg.:...i'·~~f,,;://~;
Evar 0ralor Feed Annual VOlu_~ X

iEvapma:,,,r Feed Rate

3.1.
....

....-

Instrumenlation & Control Safe Ooeration & Failure Safe ooeration Includes avoiainQ pluqCjlng of the ~;al'sfer lines.

(unction is b'?yond W·211 scc..t?~ . ~ +_

,Function is beyond 'N~211 ~co~.

3.2.12.7.a Low-Activity Waste Siagill\; Balch Volumes I X 2.4.2 Transler System (Velocity)
Both the batch transler times i~ the specification a~d the verocily in tne t"" DC are based on 140
ppm.

OperatinQ evcle can be deriveo frurn time a;local~'"i~or:.;ba=lc:::'.:..,",Ir"an",',,'e:::r.:... +_Other Operalinq Rqmots (Op. Cycle)2.4.3XLow-Activity W~1sle Staoing Batch yolumes.3.2 '.2 7.a
j

b.2' 27.b

I ,FOC uses lIuid velocity Insl".10 01 Reynolds number. The W-21 1 system. win be capabie or thl.
!was!€:: PL:,ru:::abilil) X 2.4.2 ITransfe; System Nelocity} plOW at or below me s~ecifif:o() vis(.,Jslty. A~ the viscosity increases. the system may not beI I lcapable 01 mainlainina !ne spe~l:~l"d ....eloclty_ Tn~ 5DeCIfication 31iows higher viSCOSltj '

1----t---.------------+----+---+---J>----+---------------i1f--------_. ------------+-
I - X!

242
1I'T 1St (Sol"d' iFOC has a requirement 01200/. sol,d., not lhe 3~. solids required by the specifocatlor,. With the

3.2.1.2.7.b IwaSle Pumpability . - . rans er ys em I s; higher sotids content, the pumps may not be capable of maintaining adequate flow .

3.2.1.2.7.b Waste Pumpabilily X 3.1. IInstrumentation & Control Sale Ooeration & Failure Sale ooeratlon inCludes avoidino c1uooina 01 the transler lines.

3.2:t}f:·~;.:~t ~~rn:.n~~Aj~~?,t~~~r~~~I:::tt~i}tt,) ~'~,~j: <~r~~.:< ~~;;~t::~~F !,~:~~y{:>~C<:;~t'~~f;~~l€(;i~Jf~~11~!tf~t~~:})~~:!~.r-:!9:5~~!.:::~~1~W·?z~~,.,~~·:,l$x~~~AitI
32.":,.3 b

3.2.1.3 a Low-ActIVity Waste Feed Compcsition and X ' 'Operator will select waste to meel envelOpe COiTll"J\sition requirements.
Phvsical Prooertie•• Phase I i ,-
Waste Comoatibilitv X IOperator will select waste thai salisfies compahbilc.I~'-'-',eq"L::u::.ire::;m=en:.::I"'s:... +_

3.2. ~.3 c Low-Ac:iv,ry WaSle Productior. Cuan!lties, X System level reQuirements 100 l"ugh for project comparison of ~~e FOC.

t- +P.:.:""a"'sc:..'-'.- ------------------1-
~.2.1.3 d Low-Activity Waste Feeo Frequency, Phase I X System level requirements too high iar project comparison of the FDC.

U!)D is 8 measure of the energy i:lelng Imparted to ,;"x ::Je waslE:-Mixer Pumps (U,O)2.4.1X!
3.2.1.3.1.a ,LoW-Act,vily Waste Staging Batch Size, Phase I

-----+---·----------+----+---t-----+-----j---------------t;;-:Ba=se:":d;-:o-=-n7.:th":'"e~rw;-;:A~S:-;O~&;-;-U;;;p:-:.d7.i"-:ue-:'ct:""w-':"':-::be:-:::ad:;:;d:":ea:--::o=--c:7:':-:",":'"e::-tr..":'"w-a=s=te-.T=;;:.h-e-F~-::-:DC-r-eq-u-ire~s-:Ih-e--+-
3.2.1.3.1.a Low·Activity Waste Staging 6atc~, Size, Phase I X 2.4.3 Other Operating Aqmnt. (Chemical Addition) abililv to add diluent

Low-ActlV1~Waste Staging Batch SIze. Phase I X 2.4.3 Other Oper.ting Rqmnt. (Op. Cycle) Operating cycle can De derived t~i)m tim~ allocated ft" Oit,'ding,

3.2.13.1.a LOW-Activity Waste St.ging Batch Size, Ph.se I X 24.3 Other Operallng Rqmnt. (Sampling) FDe requires maintaining existing provisions for sampling.

3.2.\.3.2.a
I Both the batch transfer times in the specification and the velOCIty In the FOe rHe based on 140

Low·Activily Waste Batches. Phase I X 2.4.2 Transler System (Velocity) loom.

f3:.::.2'-'..:..\."'3'-'.2c:.a::.....-t"Lo::.w::..•.-:O~~ WasIe Batches, PI"""s~e..:.I I-- -+ +-_.:;X:...-_+-_~2:o.4::.~3 _ _l~O:::th.:;e::.r~O=pe:..::'ra~ti~nq:L:.R=qrm~n:o:ls:.J;(~(O:t:::..P.. .::C:Ly(C~I""e)I.- -f=Doe=:..::rra~ti:..:nQ:LI=cyccl::e=-c~a~n:.:b~e'-'d:::e:::r.:.:iv:::e"'d'"lr:::o::.:m:.:..::;tim;,e::..::a:::lloc=a"'te:::d:.;'",0:..' "b.~t::ch~tr~an~s~le~r.:... +_

3.2.1.3.2.b Waslp. Pumpability X 2.4.2 Transfe, System (Velocity)
FDC uses nuid velocity instead 01 Reynolds num""r. The 1V-211 systems win be capable of this
now at or below the specified viscosity. As the viscosi!y increases. the system may not be
capable 01 maintaining the specified velocity. The specification allows higher viscosity



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Speclllcallon: HNF·SD-WM·TRD-007, Rev. 0, April, 1998 and W·211 Funcllonal Design Criteria: HNF·SD-W211-FDC-001. Rev 3-A

PARA. OST SYSTEM SPEC.
COMPARABLEJOERIVABLE

REQUIREMENT
SECTION W·211 FOC

NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes

3.2.1.3.2.b Wasle Purr.pability x 2.4.2 Transfer Syslem (Solids) FOC has a requiremenl of 2O'Y. solids, nol the 30% solids required by the specirlcation. With the
higher solids cantenI, Ihe pumps may not be capable of maintaining adequate flow •

3.2.1.4 a Hioh·i.evel Waste Feed Comoosit'on
3.2.1.4 b Hl0h-Level Waste Feed Physical Prooerties

x
x

X 3.1. Instrumenlalion & Control (Safe Operation & Failure) Safe operalion includes avoldina oluac,nQ of the transler lines.

!;':~'.;,,', I~ ..: '';::k;,i: I·,. ', .. :,: ;:.. };::••~;.!;' .i,,'· . ;,.X .... , ..• :.~-!';: :;*(i.-·?t}tr~. I·.···~!\.,· ,'"':ij:.;..... , j;;"':':'~';:'?;;; ..~;:.'~.:~: :~·i.:~::iP:';"i; ..·
Ooerator will select waste to meet envelope composition reQUirements.

Ooerator will select waste that satisfies compatIbility requirements.
High-level Waste Production Quantities. Phase

3.2.1.4 c I x . Sy.tem level requirements toa high for project compari.on of the FOC.

3.2.1.4 d High-Level Waste Feed Frequency, Pha.e I x Sy.tem level requirements toa high for project comparison or Ihe FDC.

32.1.4.1.

32.~.~.·i.a Sludge Wash Batch Volume x 2.4.1 Mixer Pumps (U,D)
UoD is a measure of the energy being imparted 10 nllx the waste so the wash can be completed

within the allocated time.

3.2.1.4.1.b
High·Level Waste Sludge Washing Crliical
Componenl Rabo.

x 2.4.1 Mixer Pumps (U,O)
UoD is a measure of the energy being imparted to mill the rahos can be achieved Within the

allocated time.

32.1.4.2.a Sludge Wash Supernatant Tolal Volume x System level requirements loa high for project comparison at the FOC.

3.2.1.42.b

3.2.1.4.2.b

Studge Wash Supernatanl Balch Volume

Siudoe Wash Suoernalant Balch Volume

x
x

2.4.2

2.4.3

Transfer System (Velocity)

Other Ooeratino Ramnls 00. Cycle

Both the balch transler times in loe specification and the velocity in the FDC are based on 140
aom.
Ooeratina CYCle can be derived from time aflocated lor balch transfer.

3.2.'i .4.2c Waste Pumpabihty x 2.4.2 Transfer Syslem (Velocity)
FDC use. fluid velocity Instead of Reynolds number. The W-211 .y.lem. wtn be capable of this
flow et or below the .pecified viscosity. As the viscosity increase., the system may not be
capable of maintaining the speCIfied velocity. The specification allows higher viscosity

Transfer System (Solids)2.4.2xWaste Pumpability3.2.tA.2.c Foe has a requirement of 200/11 solids, not the 300/0 solids requirp.d by the specirication. With the
higher solids conlent. the pumps tTlay not be capable of maintaining adequate 'low .

1;3;C.2;-.;-1.-;4--;2;-:c:--t;-;W;-:a~';-le"".,""u....,...." ....P""'b...."-:"v-----------t-----+-----t--::;X-....,f----;3.....l;-.-....,f7ln-s:7lr....lI=m....e....n;-t"::h=·o=n-;&....C~o....r:::'l....ro;-l-;;(~S:-:a:::le-;:O=pe-r'":::I~iO~n-;&....F;O-a....i1...." ....re:7I--t-;:S~at;:e-:~=D<' ....''":7h-o-n....'nc....·;-lu....o:-:~....s~a:-:vo....,-;(jl~·,? pl'Jl')gl/lq ot the Ir,'Ulsier line'S.

3.2.1.4.3 Preuare Hioh-Level Waste Solids .'~ "." •..' .' " ' . . ..

3.2.1.4.3.a High~l.eve! Waste Balch Sizes, Phase I X 2.4.1 Mixer Pump. (U,O) UoD Is a measure of the energy being imparted to mix the waste.

3.2.1.4.3.b High-Level Waste Preparation, Phase t X 2.4.1 Mixer Pumps (U,O) U,O is a measure of Ihe energy being imparted to mix the waste.

3.2.1.4.4.a

3.2.1.4.4.a

High-Level Waste Batch Transfer Volume

Hiah-Level Waste Batch Transfer Volume

X

x

242 T f S t (V loc1ty) Both lhe batch transfer tomes In lOe specification and the velocity in the FOC ar. based on 140
.. ~nser~em C loom.

2.4.3 Other DoeralinQ Ramnt. 100. Cycle Doeratino cycle can be derived tram I,m. allocated lor batch transler.

3.2.1.4.4.b Wastt:" Purnpability X 2.4.2 Transfer Syslem (Velocity)
FDC uses fluid velocity inslead at Reynolds number. The W·211. system. wtn be capable at Ihls
flow alar below the specmed viscosity. A. the viscosity increa.e., the system may nol be
capable of maintaining the specified velOCIty. The specification allows higher viscosity

3.2.'.4 '.b Waste Pumpability X 2.4.2 Transfer System (Solids)
FOC has a reQUirement of 200/. solids, nolthe 30% solids required by the .pecJlication. Wilh the'
higher solids conlenl, the pumps may not be capable of maintaining adequate flow.



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF·SD·WM-TRD-007, Rev. D. April, 1998 and W-211 Functional Design Criteria: HNF-SD·W211-FDC-C01, Reo, 3-A

PARA. DST SYSTEM SPEC.
COMPARABLE/DERIVABLE

REQUIREMENT
SECTION i W-211 FOC

NUMBER REQUIREMENT N/A No Yes # f;EQUIREMENT Notes

3.2.1.4.4.b Was:e Pumpabihty x 3.1. !Instrumentation & Control (Safe Operation & Failure) Safe operation includes avoiding plugging of Inc transfer lines.

:'.~.'.5 Characterize OST Waste .. " ..

..' ,. '.. '

FUnc1ion is beyond W-211 scope.

Function is beyond W-211 scop.>.

Function is beyond W-21' scope.

Function is beyor:d W-21 1 scope. FOe requires ,tiJlnte:",,;;mce 01 eXIsting capability.

Funchon is beyOOO W-211 scone.

,.....

.
."

!Other Operating Rqmnts (Sampling)2.43

!

X

x

x

B PiantlWaste Encapsulation and Storage X I I
Facility Wasle Properties ..

~=~~~~~~.'~,~~~1·~ I~.:'~~;j.;,;:,,)'?!'o '. -,.;-.c;~";" :if; f-'-~'j>~,·~·;,,::>;.r?t..i.+'(':·:.~~:~·A'5$;,·:t·,., ..:-;;:j
B PlantlWaste Encapsulation ana Storage X j' I
Facility Waste Volume ,

204-AR Waste Receipt PropertIes X Function is beyond W·211 SCODe.

Plulofllum Finishino Plant Wagle Prooerties X

S Plant Waste ProDerties X Function is beyond W·211 SCODe.

Support Double-Shell TalV< SYStem ,. ,-
EX1emallnterface Reoulrements .... ..! .••."."... • .• -.

S Plant ..:.......;.:..;.:..;'.....::.~;::~;;.'.::..+:...:."----;:;._~''-.'--+..:......:...._..:....f----+-----'--'-\-'-..:......:...._..:......:....--'-__...;..:..-,._...:....>-...;/..:......:........:._--b==::-:::7=-::;-;:;'-;;-;--:'-:=~;....;:. ..-'--'-..:......:...._-----...;~... .;;._.....:...:..:....:...._....;.;;..r_'_.~'-y...;.,...;"+
S Plant Waste VOlume X Function is beyond W-21 1 scope

OST System Waste Characterization
ReauiremeniS

DST System Waste Chi1ractenzation
IRf?Gulrf'm~n'S

32.1.6

32.1.7
3.2.3

3.2.3.1
,'OJ

3.2.3.1.a
32.32

3.•'3.2.a

3.23.2.b
32.3.3
3.2.3.3.a
3.2.3.3.b

3.2.3.4:'
;.~ ..~

3.23.4.•

3.2.3.4.b

3.2.3.5 "

3.2.3.5.•

3.2.3.5.b

3.2.1.5.a

3.2.3.5.c
Single·Shell Tank Salt Well Uqu,d Waste
Properties

X Function is beyond W-211 scope

3_2.3.5.d

3.2.3.6
3.2.3.6.a

Single-Shell Tank Waste Retrieval Volume,
Phase'

Concentrated Waste Receipt Rate

X

... (.

X

Function i. beyond W·211 scope.

'. -... '-'10 <. .' ' •. -C•• ' .. ", ;; -_·.i~ 'f

Function i. beyond W-211 scope.

,"'. h,~.•

32.3.6.b

3.2.3.6.c

32.3.7 <.

3.2.3.70

Conc~ntratedWaste ComPOsrtion

Emergency Transfer Volume from Evaporator

Phaso IlDw-AcUviIy Wasle Plant., ...,'.,.,.. ~ ','

Low-Activity Waste Plant Entrained Solids Total
Voluone

X

X

X

i
.." ....'1; •. ,. ',t."

I

I
'.......:..' .. '-; ..' ,', ~" .. -- - ' .

Function i. beyond W-211 seoce.

Function i. beyond W-211 .COp<!.

,.. -"'.

Function i. beyond W-211 scope.

3.2<:.7.0 EntraIned Soiids Batch Volume Requirements X Function is beyond W-21' scope.

3.2.3.7.c Entrained Solids Physical Prooerties X Function is beyond W·211 seope.
3.2.3.7,d Waste Product Sodium Content X Function is beyond W-211 scope.

32.3-:7:-,.e:,-_-+=E",n",tr=-C1i",n=-ed,,-,:S:.::O.,.hd7s,-C~e=-s,:-iu=-m-::,.1-,3_1-::Co;O,-:n.,.I.=-~nt X FunctIon is beyond W-211 scope.
:'>,2.3 7.1 EntraIned Solids Technctium-99 Con"-te-n""t--+-~x:--t-----t----t------+---------------------f.:F:'::u:::nc=-'::',o"-nc.:i=-s7be=-,y(L:o=-nd7.W':';-;'2;-;1::1-'~;::C=-Ot::~,-'~.~~~~~~~~~-~=-----------------t

1;3;-.:>::c.:::3,::.7~.o,-_+P:.,.lli:onlum Conlenl X Function IS beyond W-211 scope
L3_.2_=-3_7=-.h~_~S~ppar()ble Organics X Function is beyond W-211 scope.



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on OST System Specification: HNF-SO-WM-TRO·007, Rev. D, April, 1998 and W·211 Functional Oeslgn Criteria: HNF·SO·W211-FOC-001, Rev 3-A

PARA. DST SYSTEM SPEC.
COMPARABLE/DERIVABLE

REQUIREMENT
SECTION W·211 FOC

NoteS!

Function is beyond W·211 SCODe.

Function is beyond W-211 scope.
Function is beyond W-211 scope.
Function IS beyond W-211 scooe.

Sale oop-ration Includes avoidinq pluQQinQ of the transfer lines.

Function is beyond W-211 scope.

REQUIREMENT

InstrumentatIon & Control Safe Ooeration & Failure

#

3.1.
x

x

x

x

x

x

N/A No Ves

x

." "..' ')'_.;. ~{3:;~ C~··.' >

REQUIREMENT

Wasle Pumpability

Slah,llty PreventIon of ExolhNmic Reaction

EntraIned Solids Properties

Central Plateau E1eclrIcal Svslem ....,;.i;'-'''''''.

Scallnn

Wasle Pumpablilty

Ph.... I Low-Activity WastelHigh-Leve' Waste'

Immobilized Hlqh-Level Wasle Impacls

3.2.3.8.a

32.3.1.

NUMBER

323.7 .•

3.2.3.7.k

3.2.3.8.b
3.2.3.9,'",

3.2.3.7.1

32.3.10·,<·
32.5·

3.2.3.7.1

3.2.3.8::'?~;F

3.2.5.1 Reliability, Availability, Maintainability x 2.3.2 Degree 01 Reliability
OST System requirement haro to interpt'et. FDe aoesn·t address all Important aspects 01 RAM
(e.o.. time constraints for oomo repiacemenn.

3.2.5.', Reliaoility, Availability, Maintainability x 2.4.1 Mixer Pumps (Monitoring)
It Is assumed that this Instrumentalton would be used lor predictive maintenance to provide high
reliability and availability.

3.2.5.1 Reliability, Availability, Maintainability x 2.4.3 Other Operating Rqmnts (Single Failure)
OST Syslem requiremenl hard 10 Interpt'et. FOC doesn' address an important aspects 01 RAM
(e.g., time constraints lor pump replacement).

3.2.5.1 Reliability. Availability. Maintainability x 2.4.4 Services (ElectricaQ
FOG Identifies need lor salety anaiysis to determine the reliability and availability necessary lor
nuclear safety. This will determine the ~eed lor standbyand/or uninterruptable power.

3.2.5.1 Reliabil;'Y, Availability, Maintainabiiity x 2.4.5 Maintenance Rqmnts (Ease of Maintenance.)
OST System requirement hard to Interpt'et. FOC doesn't address an important aspects 01 RAM
(e.g., time constraints lor pump replacement).

DeSIO" Life

DST Syslem requiremenf hard to interpret. FDC doesn·t address all ,mportant aspects 01 RAM
(e.a., time constraints for DUmo repiacement).
FOe doesn't contam calibration reauirements. ----------------1~

Should be derivable from specification desiQn life.

DST System requirement hard to interpret. FOe doesn'l address all imp:>nanr aspects of RAM
(e.o., time constraints lor pump reDiacement).

FOG doesn·t contam calibration requirements.

OST System requirement hard to interpet. FOC doesn' address all important aspects ot RAM
(e.o., time constraints for pumo reDiacement).

Should be derivable from soeclfication desion life.
Shauid be derivable Irom soeellicalian desion Iile.
Shouid be derlvabie Irom specllteation desian Iile.

OST System requirement hard to interpret. FOG doesn·t address all Impertant aspects 01 RAM
(e.a., tIme constraints for DUmo reolacement).

DST System requirement hard to interpret. FOe ooesn't address all Important aspects of RAM
(e.a., time constraints lor pump replacement).

Should be derivable from specification design life.

DST System requirement hard to interpt'et. FOC doesn' address all important aspects ot RAM
(e.o., time conslraintslor oomo reolacement).

OST System requirement hard to interpt'et. FOC doesn' address all important aspects of RAM
(e.g,. time constraints lor pump repracement).

Comparable ~ piping IS sized 10 oblain the soeclfled Revnolds Number.

Monitoring System (Camera Life)

Desion Ufe Permanent Modifications

Design life (Reolaceable Eauipment

Electrical (Desiqn Lile)

Oesian life Pumos)

Maintenance Equipment (Radiation Protection)

Maintenance Equipment (RAM)

Maintenance Facility (Cost Effective)

Piping IPluoqina Prevention)

Maintenance Rqmnts. (In Situ Maintenance &
Caiibration)
Instrumentation & Control Maintenance'

Maintenance Rqmnts. (Facility IEquipment Layout)

Instrumentation & Control (Repair)

Gen. Mach. Process (Singla Failure)

Maintenance Rqmnts. (Equipment Access)2.4.5

2.4.5

2.4.5

3.1
3.1
3.3

3.4,

4.8.1

4.8.2

4.8.2

X 2.3.1

X 2.3.1
X 2.3.1

X 2.4.9

X 3.2.
.", ":: ,; J~. l ',.

X

X

X

X
X

X

X

X

X

X

. " --~ - :-" :_ .-.. l',... , '~" .Environmental Condl1lon.·

Design Life

Desion Ute

Reliability, Availability, Maintainability

Deslon Ule

Reliability. Availahility, Maintainability

Reliability, Availabilltv. Maintainctbilitv
Reliability. Avallabilitv. Maintainabilitv

Reliability, Availability, Maintainability

Renability, Availability, Maintainability

Reliability, Availability, Maintainability

Reliability, Availability. Maintainability

Reliability, Availability, Maintainability

ReliabilIty. Availability, Maintainability

3.2.5 t

3.2.5.1

3·25.1

3.2.5.1

3.2.5.1

3.2.5.1

3.2.S.1

32.5.2
3.25.2
3.2.5.2

3.2.5.2

3.2.51

3.2.5.1

3.2.52.1
32.0

3.25.1



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specilicallon: HNF-SD-WM·TAD-007, Rev. D, April, 1998 and W·211 Functional Design Criteria: HNF-SD-W21'-FDC-001, Aev :l-A

PARA. OST SYSTEM SPEC.
COMPARABLE/DERIVABLE

SECTION W·211 FOC
REQUIREMENT

tWMllER REQUIREMENT N/A No Yes # REQUIREMENT

3.2.6.1 Erlvironmental Conditions X 23.3 lOperatlng Envoronment (Ambient Conditions)

3.2.6.1 Environmental Conditions X 2.4.8 IWasie Tanl<lEQuip. LoadinQ Natural Loads

3.2.61 ,Environmental Conditions X 3.1. Iinstrumentation & Control (Environment)
j

3.2.6.1 Erw:ronmental Conditions X 3.2. IElectrical (Environmentai Conditions)

i
3.2.5.1 IEnvironmental Conditions X 3.4 Gen. Mech. Process (Elastomers)

3.2.6.1 Environmental Conditions X 4.4.1 Water (Buried Water Lines)

3.26.1 En'llronmental Conditions X 5.4.1 Design Basis Earthquake
J.2.6. i EnVironmental Conditions X 5.4.2 Desion Basi~ Wind

3.2.6.1 Environmental Conditions X 5.4.3 Design Basis Flood

Notes

FOC reference GH-eUM-{)1 which is only lor HVAC design. This document doesn' Includa
some environmental conditions {e.g., solar (:1113!ion. dust. and soillemperatufes) and defines
less conservative extremes.
Natural loads are ,comoarable.
In section 2.3.3. FoC references GH-eUM-{)l whICh is only tor HVAC design. This document
doesn't include some environmental condition~ (e.g., solar radiation, dust, and soil
temperatures) and defines less conservative extremes.

In section 2.3.3, FoC references GH·CUM-{)l which is only for >iVAC design. ThIS document
doesn't include some enviror.mental conditions (e.g., solar radiation, dust, and soil
temperatures) and defines jess conservative extremes.
In section 2.3 3. FoC refe'ecces GH-eUM-{)1 which is only for HVAC design. lhis document
doesn' include some environmental condjtion~ (e.g., solar fadialion, dust, and soil

temperatures) and defines ies$ conservative elCt"re:;.m:~e"s,,:'=::--.,.,,---:c---.,.,:--::--;---f
FOC reqUires bUllal 01 WAter Iinf"S to p:event fit-Cling. DST specification provK:les subsurface
soil temperature data.
Naluralloads are comparable.
Natural loads are compara.ble.

Both documents say DST System is outside fiood poane,

3.2.6.1 Environmental Conditions
32.6.h........ "· Environmental Conditions ,. ", .....".,- .•. ,

X 5.4.4 Volcanic Eruotions Natural loads are comparable.
" ..;.>,;,",:: ,~.i'f";"_':'<~~ ,",':{., :,-~';'h~.''';~::-'ii,~"':.i<:'.,,;,,·,,;;,.,,,tllt}.<:t,>.N'_::''~.,,, "~~,.,, .• ,.,.,;~,~:,'4-~,"'" -~.~, ,~_~, ",¥r'.F;rJ..-:'; ...,~~.".... ~";"'ll':';'~.;" ;-.;. .;.,.· .... r:-I- ...','·.--~ ..~.·-:J.~ ..*t~·~..,\'

32.6.2 Chemical 2.3.3. 2.4.1, & Operating Environment (General Chemical)
2.4.2

FDC requires equipment to De compatible with wasta properties. The project is using tha TCRs
to define tank chemical properties. The TCRs are ~ompa,able to the best basis inventory.

32.62 Chemical 2.4.2 Transfer Sys. (General ChamicaQ
FDC requires equipment to be compatible with waste properties. Tha project Is using tha TCAs
to defina tank chemical propenies. The TCR. are comparable to the best basis Inventory.

2.3.3 Operating Environment (General Radiation)

23.3 & 2.4.9 Operating Environment (Camera Radiation)

I
3.2.6.2 ICr't~rn:ca.

=0ernlca;

3.26.2 Chemical

3.2.6.2 Chemica:

3.2.6.3 Radiation X

3.2.fJ,j Radlalion X

I
3.26,3 Rrldlatlon X

3.2.6.3 Radiation X

3.2.6.3 Radiation X

32.6.3 Rno'f~1iQn X
~_.

2.4.10

3.1.

3.2.

3.4

2.4.1

2.4.2

2.4.10

3.1.

Materials (Chemical Compatibility)

Instrumentation & Conlrol (Sale Operation & Failure)

Electrical (Environmental Conditions)

Gen. Mech. Process (Elastomers)

Mixer Pumps (Integrated Dose)

Transfer System (Integrated Dose)

Materials (Radiation Compatibility)

Instrumentation & Conlrol (Sale Operation & Failure)

FDC requires equipment to be compatlbla with waste properties. The project Is using the TCAs
10 define tank chemical properties. The TCRs are coml"'rable to the best basis inventory.

FOC requires equipment to be compatible with waste properties. The project is using the TCAs
to define tank Chemical properties. The TCRs are comparabfe to the best basis tnventory.

FoC requires equipment to be compat;b1e with wasla properties. The project is using tha TCRs
10 define tank chemical propertiesc The TCRs are comparable to the best basis Inventory.

FoC requires equipment to be compatible with waste properties. The project Is using tha TCRs
to define tank chemical properties. The TCAs are comparable 10 tha best basis Inventory.

FOC maximum is 500 Rlhr. OST System specification radiation level in tanks goes up to 1,000
RIhr.
FOC maximum is 500 Rlhr. OST System spec,fjcat:on radiallan level in tanks goes up to 1,000
Rlhr. .

Integrated dose in the FoC is based on 22E07 '''d. DST System specification maximum
inteQrated dose (for AY-101j is 9.5E07rad.
Integrated dose in the FOC IS based on 2.2E07 rao. oST System specificallon maximum
inteQrated dose (for AY-101) Is 9.5E07rad.
Integrated dose in the FoC is bas.d On 2.2E07 ,ad. DST System specifICation maximum
inleQrated dose (for AY·101) is 9.5E07rad.
Integrated dose in the FoC is based on 2.2E07 rad. oST System speci[lCat,on maximum
integrated dose (for AY-l01) is 95E07'ad.



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF·SD-WM-TRD-007. Rev. 0, April, 1998 and W.?11 Functional Design Criteria: HNF-SD-W211-FDe-001. Rev 3-ft.

PARA. DST SYSTEM SPEC.
COMPARABLE/DERIVABLE

REOUIREMENT
SECTION W-211 FDC

NUMBER REQUIREMENT N/A No I Yes # REQUIREMENT Noles

3.2.6.3 Radialiol1 x 3.2. Eleclrical (Environmenlal Conditions)
Integrated dose In :l1e FOe is based on 2.2E07 ,ad. OST System specification maximum
inteoraled dose (tor AY-l01, is 9SE07rad.

3.2.6.3 Radiation x 3.4 Gen. Mech. Process (Elasto".,ers)
Integrated dose in the FDC is based on 2.2E07 'ao. OST Syslem specification maximum
inteorated dose (for AY-l01l is 9.5E07rad.

3.3.1 .~ Dangerous \Vaste

3.3.1.2 OanQerous Waste

Derivable from system rpouiremen~

Reauirement is beyond W-211 SCODe.

80th invoke WAC·173-303.
DesiQn detailS can be derived from system reauirement.
l30th reQUire prOVisions for decontaminC"ltion.

FDC requirement can be derived from system requirement.

FOG has more conservative reQUirements for the hazardous materials within ifs scooe.

FOC requirement can be deriveo from system reqiJ:remef;L

FOC ha! more conservative requirements for the hazardous materials within It', scope.

Foe requires separatIon of power and control Wiring, but ooosn' deal wllh otr,er EM!
reouirements.

Foe has more conservative reQuirements for the hazardous matenals wIthin It'S SCODe.

FDC ha!l more conservative reqlJl/ements lor the hazardous materials within it's scope.

Mixer Pumos Puma Decontamination)
U. S. Deoartment of Enernv Orders

Decontamination and Decommissionina
Contaminalion Control Decon1amlnatlon

Shipping & Hand,ing (Decontamination Solulion
Comnalibilitv\

Waste Min. & Hazardous Malerial Usage (Encap!lulalion)

Wasle Min. & Hazardous Material Usane R""ulaled

InstrumenlaHon & Control (EMI)

Waste Min. & Hazardous Material Usane Reoulated

Other Operating Rqmnts (Decontamination Fluid
Disoosal)

Industrial SaletylHygiene (Hazardous. Malerlal)

6.3

5;8

5.9

5.9

5.9

3.1.

5.1.3

2.4.6

2.4.1

5.1.6

2.4.3 & 6.4

x
X
X
X
X
X
X
X
X
X
X
X
X
X

,,~:

X

X

X

X

X

X
X
X
X
X

X

x

OangprOU!l Waste

Toxic Product! and Fonnulalions

Toxic Products and Formulations

ToxiC Products and Formulations

3.3.1.3 Decont,l:m;nation and Decommissionino

3.3.1.1

3.3.1.2 OanQerous Wasle

3.3.1.3 Decontamination & Oecommissionina

3.3.1.2

3.3.1.1

3.3.1.1

1'3",."3,,,.l.o:.3'-__E0O'ec",.",o::.nl",a::.:m::.,n,::;:::cl~,nn and Decommlss;oninQ
FJ.. Computer Resolllcc Reservp CaPilCity

3.3.£" Electromagnetic Radiation

3.3.3 Nameplates and Produci Mar1<inQs
3.3.5 Interchanoeability X

X 2.4.6
3.4

Shinnino & Handlinn Mar1<innl
Gen. Mech. Process Commercial Parts

Both invoke reouiremenl in DOE Order 6430.1A.
FOG doesn' address interchanQeabili1V reQuirements.

3.3.6.1.1 Occu- Jilll·Jna! Ra~iologica:;I-;P~ro~l:::e:.:ct:::io~':"l -+ +- -+_--;X;-_+-...;2=.:.~4~.1-:&~3".4=-_f,:;M:;;ix~e'"r.;P;:u::m~ms2:S:::a~t~etv:.:'::ln:.:I"'e;.;'lock:T;:_;s!_;_;- f;·:;:S~a~le~ttv"~in~t=cer~IOC~k~s~a~re:..:r::-e~q\U';.;re~d;.;l:;:o;_r J::oe~r:.:s~o~nn~e~l~s~af~e'2;.tv.. +-_
3.3.6. t.' OccupallOnal r,a,Mlooicol Proleclion X 2.4.3 Other Ooeratinn RamntsfALARA 80lh reat. ire applocaHon of ALARA.
3.3.6.1.1 Occupaloonal RadioloQical Prolection X 2.4.6 Shinninn & Handlina (Radiation Protection 80lh reouire Iim,lonQ of personnel oose ,ales.
3.3.6.1.1 Occupat,onal RadioloQical Proleclion X 3.1. Inslrumentation & Control Radiation Monitorinnl Instrumentation <eoui,emenls can be derived Irom HSRCM-l.
3.3.6.1.1 Occuoational RadioloQical Protection X 3.3. Pi ,jnn Sinhoninn &. Back110w Prevention. FOG reoUirements limit personnel exposure.

3.3.6.1.1 OccupatIOnal Rarl'~lo,;;!n~,c~a,""1P;;r,-,0:.:te~c'7ti~0~n f- + f-_7.X:-_I-_-:4~.~2:-_f.C:;i~vi:-Il:::A~LA~Rc:A:!-:--;::_=::--:- t8:;;ot~hC!r.=e~OIu~,!..!re,"a~oo~lica~II~07n~0~t::A~LA~R~A::... . 1-
1'3~.:;3"'.6::..;.:1..:..·,--EOcc~"'u=o'at""0::.n:::a...;,r'-"'{:d'~OQlcalProtection X 04.4.1 Water fBackfiow Prevention FOG reawrements limit personnel exoo,,-ure.
~3:'..:;3;.:.6::....;\...:.1--+'Occ~"'u=p'at:::'0::.n::::a'-'-lH.,j,llloQ.cal Proteclion X 4.8.1 Facilitv IALARA' Bolh requi,e aoolication 01 ALARA.

3.3.6.1.1 Occupational HadiolOQical Protection X 4.8.2 Eouloment IRadiahon Protection) FDC requiremenis limit personnel exooswe.
33.6.'.l Occupal,onal Radiolooical Protecl,on X 5. I. Salely (ALARA' Both require applocalion 01 ALARA.
") 3 (. ~ .1 OCCUflallonal RadlOl0Qicai Protection X 5.1.2.1 Desion Basis Accidents (SafetY AnalvsiS)- Ooth reouire salety analvsis usino desicn ha$is accidents.



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF-SD-WM-TRD-007, Rev. D, April, 1998 and W-211 Funcllonal Design Criteria: HNF-SD-W211-FDC-001, Rev 3-A

PARA. CST SYSTEM SPEC.
COMPARABLE/DERIVABLE

REQUIREMENT
SECTION W·211 FDC F

NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Note.

~ " .

Both require complIance with OSHA.

Both relerence HSRCM·1.
Both require application of ALARA.

Both reauire apohcalion of ALARA.

Derivable requirement for personnel salety.

Alarms are required for personnel safety.

Both reouire safetY' analySIS usina desian basis accidents.

Both require analysis using design basis accidenls

-Safety" Interlocks are required for personnet safety.

Both require compliance with OSHA..

Neither document contains operation and maintenance concepts.

FOC requiremen1s can be derived ffom system requ,remem.

FDC requtrements Co1n be denved from system requirement.

Both reouire safetv analYSis u.ino design basis accidents.

Both require application of ALAAA

Trame flow during an emergency 15 an OSHA consideration.

MSDS sheel. are an OSHA requirement.

Both require analysis using design basis accident:!i

Sate failure is part or occupational radic.loQical prolection.

FDC requirements can be cterived from system fP.GUlremeni.

Both require appl<:ation 01 ALARA.

Requirements of ~O CFR 835 are satisfIed by
HSRCM-1.

Both require analysis using design basis accidents.

Foe has more conservative requirements for the hazardous materials within it's scope.

FDC requirements can be derived trom system reqUIrement.

Design BaSIS Fire

Design Basis Power Failure

Tra~foc Safety

Waste Min. & Hazardous Material Usage (MSDS)

Shielding (ALARA)

Equipment (Grounding)

Abnormal Operation.

Safety (Safety Analysis)

Gen. Mech. Process (Safe Failure

Requirements Documents (OSHA)

Service. (Hoisting Haraware)

U.S. Code of Federal Regulations (OSHA)

Piping (Siphoning & Baddlow Prevention.)

DesiO" Basis Power Failure
Abnormal Joeralions

Mixer Pump. (Safety Interlocks)

Other Operating Rqmnts (Remote Operation)

Component Failure Analysis (Radiation Protection)

Industrial SafetylHygiene (Hazardou•. Material)

Control of Occupational Int. Radiation. Exposure
(Radiation Protection,

General Radialion. Protection Radiation Alarms
Shieldino ALARAI

Radialion. Prolectton :>Dtimilation ALARA

U.S. Code of Federal Regulation. (Radiation Protection)

Control of Occupational Ext Radialion. E:ll:posure
(ALARA)

5.2

2.4.3

2.4.4

3.3.

4.82

5.1.

5.1.4

5.1.8

5.1.8

5.1.9

5.4.5

5.4.6

5.9

6.1

6.2

3.4.

"..

5.1.4

5.4.5
5.1.8

5.1.22

5.1.5.2

5.1.5.4

5.1.5.3

5.1.5.1

2.4.1 &3.4

x
X
X
X

X

X

X
X

X

X

X

X

X

I

i X

X

X

X

X

X

X

X

X

X

X

X
h.. : .,

• 4 "' : ,

Occupational Safely and Health Standards
(OSHA)

OccupatIonal Safety and Health Standards
(OStiA)
OCCupational Safety and Health Standards
(OSHA)

Occupational Safety and Health Stanaards
(OSHA)

Occuoational RadioloQical Protection

Occupational Safety and Health Standards
(OSHA)

OCCupational Radiological Prolectlon

Occupailonal Safety and Health Standard.
(OSHA)

Ocoupational Safely and Health Standard.
(OSHA)

Occupational Salety and Health Standard.
(OSHA)

Occupailonal Safely and Health Standards
(OSHA)

Occupational Salety and Healih Standards
(OSHA)

Occupational Safety and Health Standards
(OSHAi

OCCupahonal Radiolooical Protection

Occupational Salety and Health Standard.
(OSHA)

Occupailonal Sately and Health Standard.
(OSHA)

Occupational Salety and Health Standards
(OSHAI

Occupational Radioloaical Protection

Occupational Radiological Prolection

Occupational Safety and Health Slandards
(OSH~)

Occuoationai Radiolooical Protection

Occupational Radiological Prolectior,

Occuoallonal Radioloaical Protection
Occupailonal Radiolooicaf Protection
Occupational Radioloaical Proteclion

3.3.6.2

3.3.6.1.2

3.3.€' .2

3.3.6,'.2

3.3.62

3.3.6.1.1

3.3.6.12

3.3.6.1.2

3.3.6.1.2

3.3.6.12

3.3.6.1.2

3.3.6.12

3.3.6.1.2

3.3.6.12

3.3.6.1.1

3.36.1.2

3.3.6.1.1

3.3.6.1.1

3.3.6.1.2

3.3.6.1.1
3.3.6.1.1

3.3.6.1.1
3.3.6.1.1

3.3.6.1.1

3.3.6.2. \

3.3.6.23

Corrosion Prevention and Control

Tank Temperature Limits

X 3.3.

X 2.4.1

X 2.4.1 & 2.4.2
X 2.4.1 &3.4
X 2.4.7

X 3.1.

Pipina (Cat~odic Prole-chon) Both require corrosion protection.

Mixer Pumps (Variable Speed) Derivable. The variable speed dnves a;low operation with the lowe:;t possible heat Input and.
thus, maximizes run time without exceeding the temperature limlls



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF.SD-WM-TRD-007, Rev. !), April, f998 and W-211 Functional Design Criteria: HNF-SD.W21 t-FDC-001, Rev 3-A



BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA
Based on DST System Specification: HNF-SD·WM·TRD·OO7. Rev. D. Aprll,199B and W-211 Functional Design Criteria: HNF-SD·W211-FDC·001. Rev 3-A

PARA. OST SYSTEM SPEC.
COMPARABLEJOERIVABLE

REQUIREMENT
SECTION W·211 FOC

NUMBER REQUIREMENT N/A No , Yes REOUIREMENT Notes

3.3.7 IHuman Engineering
I
I x 3.\. Inslrumenlatlon & Control (Human Eng.) Section 5.5 invokes DOE Oroer 0430.1 A.

3.3.7 Human Enoineenno I X 5.5. Human Factors Bolh invoke DOE Order 6430.1 A.

The system must aYOid a criticality dunn/] design vasis 'l!veni!J.

Foe klentifies need fOf safety analysis to determine the re~ability and availability necessary for
nuclear safety. This Will determine the need for :'.tandby andlof uninterruptable power.

I

tservces ~Electrical}
I
!
llnstrumentation & Conlrol (Safe Operation & Failure)3.1.

2.4.4

X

X

I
i

Nuclear Salely '..'

Criticality Safety

ICril1C3litj Safety3.3.8.1

3.3.8.1

3.3.8' .-.

3.3.8.1 Crltlcalil\' Saletv X 5.1.1 Cnlic:alil\' Safetv Both invoke DOE Order 6430.1 A.
3.38.2 Nuclear SalelY X 5.1 &5.1.2 Safelv Analvsis Both reouire safety analvsis
3.3.8.2 Nuc'ea r Salety
3.3.8.2 Nuclear SaleN

X
X

5.\.2.1
6.3

DesiO" Basis Accidents Loads}
I U. S. Department of Enerav Orders Nuclear Safetyl

Both reauire safety analvsis usina desian baSIS accide:lls.
Both reauire a saleI:\' analvs;s.

3.3" <.

~f}".'.0.2__~if'-N:;:u~c,it>ar Saletv ClaSSification

I
Nuciear Safety Classificatior.

X

X

2.4.1 &3.4

5.4.6

Mixer Pumps rSafety Interlocks)

Design Basis Fire

"SafetY' interlocks are re-cui[ed ~cr nuclE.ar salef\',

Analysis of radIOlogIcal consequences of a fire wouid be included in the safety anatysl3.

FDC uses Rua 5632.16. -Asset Protec.ion Reouirements: The specilocalion uses HNF·PRG
394 which references the ImolementlOO DOE manual (OOE M 5632.1 Col).
60th invoke HSRCM·1.Site Standards

Safeguards and Security

5.5

5.3.X

X

3.3.91 General System and Inlormation Security

lJ.2::..2__-+Rc:.ao:::d'"liOn Area Securitv

3.3.' C IGo:.rnment Furnished Property Usage X No GFE will be provided to W·21 \ project.

--·----+--.------------+---+---t-----t----t------------------ibF;::'DC::-ad':":d:-re-sse-s -req-=-u-,,-eme---n-ls"';o-r-:d-ra-w-=-ing-o-n71y-.-;:"S-pec-'''"ilIc-''''alio-n-a7"'so-''''''=-=-,e-ss-e-s-,e-QU"':'ir-e-m-en'7ts-:1or----+-
'3.4 DOCLJMENTAllON X 5.6. Design Format (Drawings) controlled documents and QA recoras. W·21 ~ has l1 separate agreement to maintain QA

records and to use controned documents.
~~ -t=LOG=::;IS::.T,-,I=C=S,-__--,,::.~_·_.__-,-.:..:.'':'--'--:;=+:'''':;,._.;;:>-~'-"'-"~''''''':':''+''':~:''''':>;:::' ,::"•..;. ..;'+.:...:.....:.:..;;;;.--1~.--:;.._' ,:..;; ,_.;.::.Jf.' ~ , _ ~ ::. ''-"'.:..• :.,. :;::t-:: :'-..;:.,.;~:::;_"'.••.:..: --:;..:.:.--:;~ ':'""' ::'-"-"':"~.:.~:~~::....+-''::.'~::';:''''~':;';''-.:.'.:.:.'.:.,';.;"' ~: ', '..:..~ :;;:"!:,::. .:.:...:.:._..;_.- : ';.~.~;.:.';:'t_~·.::4,·'·_·--:;·_::.....oo..:~..:.:. _:-•. ::.:~= ~::.\_::'·,..~..,J.:.;,•.:.,i~\t-,~·.:.:'t,t ..polll!:

3.5.1 Malnlcnance and Operation \ X 2.4.1 Mi:-er Pumps (Monitoring) It is assumed th~..t .thiS instrume~~~tion would be used for predicbve maintenance to prOVide
1 sufficient reliabditv and availabililY to meet mission needs

3.5.1 Main:enance and Ooeration X 2.4.3 OtherOoeratina Ramnts (Remote Doeration Both reauire remote ooeratlon,

3.5.1 Maintenance and Operation X 3.1 Instrumentation & Control (Operation) ~:~~::~ion requires remole operatton (e.g.• monitonng). FOG lequires stations for :nonitoring

-.---+--------------t---+----Ir---+----+----------------f.~="':;---:::~-:-::~::_:_:7:':___:_=~,~--.~::::___,.-"77_:_---+-

3 5
. X 051 specillcalion requires the ;,olhty :0 jJerform mamlenance. FOC reQuires abil:ty 10 remove

Mainten:mce and Operaticn 04.8.2 Mamtenance Equipment (Concept) eQuipment intact

3.5.1' CahtJrahon X 3.1 Instrumentation & Control (Maintenance) FDC doesn"t coniain calibration reouirements.
FDC uses WHC·CM·2·14 which has bean replaceo oy HNF-PRo-157 whoch is used in Ihe

3.5.2 Transportation 01 Hazardous Materials X 2.4.6 Shipping & Handling (Hazardous Material Shipping) svstem soecification

F,3 1 +S~"'O::;hd:..W=a"'s"te:..;Ac:c"'c"'e"'p"la:::n"'c"e.o:C::;ri"le::.ri"'a t-_..oX'-_t- -t t- -t -+.R:;le=Q\u:::ir=em=e:.;nt""i",s.:=b",efvco",n",d=:s"C:::7OP",:-::,'0,:::'W;7"2",1'::'':,J1pr':7coL:i·,ec;:;:,:t.~ "". "",_"""""""",,,-._,,,,,,_--11-
X Function is beyond scope of W-211 project. The ~iolect. however, will pay for initial operator

3.6 Personnel and Training tralnino on ecuipment orovlded bv W-211.

40 QUALITY ASSURANCE PROVISIONS X 5.7 & 6.2 U.S. Code 01 Federal Reculations (QA Both relerence DOE Order 6430.1A.


