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SYSTEM SPECIFICATION FOR THE
DOUBLE-SHELL TANK SYSTEM

1.0 SCOPE

1.1 IDENTIFICATION

[his 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
inciude uncertainties in (1) the requirements of the Phase 1 contracts which have not yet been
negotiated, (2) waste volumes to be generated through other missions including salt well
pumping, and (3) the processing characteristics of individual tank wastes. These requirements
(or recommended values, as appropriate) will be updated as additional information becomes
available.

Recommended values for Phase 1 requirements will be converted to final requirements
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.

The existing DST System will be used as the point of departure for the Phase 1 DST
System design. An authorization basis governing the existing system has been approved and is
contained in HNF-SD-WM-BIO-001, TWRS Basis for Interim Operation (B10), and other
documents. These requirements will also be used as a point of departure for safety requirements.
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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).

i.2 DOUBLE-SHELL TANK SYSTEM SEGMENT OVERVIEW

~ 1.2.1 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-001, HNF-SD-WM-013) was created in RDD-100™ (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 (1) store, prepare, immobilize, and
package wastes already stored in the DST System; (2) accept new wastes from specific Hanford
Site waste generators; (3) permanently store immobilized low-activity waste (LAW); and
(4) provide interim storage of immobilized high-level waste (HL W) before permanently storing
immobilized HLW in a geologic repository. Nine of the major facilities identified in the HSTD
have been allocated to TWRS to accomplish this mission; one of which is the DST System. The
major facilities that will perform the TWRS mission are shown in Figure 1-1. The relationships
among these major facilities are 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
values contained in this specification.



Figure 1-1. Hanford Site Technical Baseline Major Facilities Allocated to
Tank Waste Remediation System.
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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
LAW and HLW components, deliver separated waste to the immobilization facility feed tanks,
and accept waste byproducts from these facilities. The system will comply with appropriate
federal, state and Hanford Site regulations. A more detailed description of this system’s
functions 1s provided in Section 3.1.

The TWRS Environmental Impact Statement (EIS) (DOE/EIS-0189)/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 of the remaining underground
storage tank waste, including that contained in DSTs, SSTs, and miscellaneous underground
storage tanks (MUSTs). Phase 2 operations are planned to start approximately 9 years after the
start of Phase 1 and are not yet well defined. The functions and requirements defined in this
specification support only Phase 1 and other TWRS missions defined in Tank Waste Remedzatton
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 be incorporated into the design. Categories of requirements in
this section include material, process and design practice requirements,
electromagnetic radiation resistance, safety, and human factors.

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 of the requirements within the specification. Guidance is provided to system
developers regarding which requirements and/or sources take precedence over others
in the event of a conflict among them.
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*  Section 3.9 states specific tests under which specific conditions are to be used to
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.

»  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, if any, 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.
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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 Standards for Owners and Operators of Hazardous Waste
- Treatment, Storage, and Disposal Facilities
40 CFR 265 Interim Status Standards for Owners and Operators of
’ Hazardous Waste Treatment, Storage and Disposal Facilities
47 CFR 15 Federal Communication Commission Rules and Regulations
* SubpartB e Emergency Management Center Regulations

U.S. Department of Energy (DOE) Orders
DOE 6430.1A General Design Criteria

State Documents

Washingtén Administrative Codes (WACs)

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

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



WAC 173-240

WAC 173-303
WAC 173-360
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Submission of Plans and Reports for Construction of Waste
Water Facilities

Dangerous Waste Regulations

Undérground 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 Material/Waste Shipments
Radioactive Hazardous Material/Waste Shipments
Shipping and Receiving in the 1100 Area

ALARA Program Description

Cargo Tanks

Criticality Safety Training Program Description
Temporarily Upgrading Non-eiempt Employees to Exempt
Documentation and Record Keeping

Quality Assurance Records

Document Control

Engineering Drawing Requirements

Criticality Safety General Requirements

10



HNF-PRO-394
HNF-PRO-445
HNF -PRO-451
HNT .PRO-452
HNF-PRO-455
HNF-PRO-537
HNF-PRO-538
HNF-PRO-539
HNF-PRO-540
HNF-PRO-541
HNEF-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
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Physical Protection of Properties and Facilities
Design Verification Requirements

Regulated Substance Management

NEPA, SEPA, Cultural and Natural Resources
Solid Waste Management

Criticality Safety Control of Fissionable 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 Firefighting

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-001,
Rev. 0-G

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

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

HNF-SD-WM-TR-026

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

HSRCM-1, Rev. 2
OSD-T-151-00007

WHC-CM-7-5

WHC-SD-GN-ER-501,
Rev. 0-A

WHC-SD-WM-DQO-014,
Rev. 1-A

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

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

WHC-SD-WM-0OCD-015,
Rev. !

Estimated Dose to In-Tank Equipment. Phase 1

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

Project Hanford Quality Assurance Program Description

Tank Waste Remediation System Basis for Interim Operation

Data Quality Objectives for Taﬁk Farm Waste Compatibility
Program '

Results of Dilution Studies with Waste from Tank 241 -A-105

Tank Waste Remediation System Dangerous Waste Training
Plan

Tank Waste Remediation System Technical Safety Requirements

Hanford Site Radiological Control Manual

Unclassified Operation Specifications for the 241-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 Hedlth 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

T'he 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 performed 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
» Receive Emergency Purge from Evaporator

Prepare HLW Feed for Phase 1 Treatment
» Perform Enhanced Sludge Washing (In-tank)

. Receive Waste Products from LAW/HLW and . Transfer Sludge Wash Supernatants to East
LAW Treatment DSTs L. )
. Prepare HLW Solids in Sludge Washing Tanks
. Transfer HLW Sludge to LAW/HLW Plant
Prepare LAW Feed for Phase 1 Treatment ' Sample DST Waste -

. Blend LAW in LAW Staging Tanks
. Transfer LAW Supernatants to Vendor Feed
Storage

DST = double-shell tank.
HLW = high-level waste.
LAW = low-activity waste.

13
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Figure 3-2. Double-Shell Tank System Functional Flow Block Diagram (Sheet | of 3).

TAYYTY

( UoIS1AYy

P AN_IFTAYY _YAY AL _ YOV

32301
100 K Area
L_Cleanup Activitics)
3231
100 N Ares
Cleanup Activitics e Sy 32113
— — 3231 Transfer Waste
— 3231 = Transport Waste > From 204-AR
300 Arca to 204-AR Waste Waste Unloading
Operations and Unloading Facility Facility to East
~ Cleanup Activities Area DSTs
3231
400 Area
Cleanup Activites |
! 3234 -
l WESF
3234
B Plant e ——
e — 3215 Transfer
- Snm- le bST Supernatants to SST
3233 W aste Retricval System
S Plant s ean—
- . p— 3.2.1.1.4
. 3.23.1 T PR
. Receive New 3.2.1.11 3.2.1.2.1 3.2.1.23
T Plant Operations Liquid Waste Store Waste in P W ; Transfer Waste
and Cleanup into West repare Waste in d
l—— Activitics Area DSTs West Area DSTs ___West Arca DSTs | Cross Site A
3.232
PFP Operations 3.2.1.2.2 P
and Cleanup Transfer Waste Between |«
Activiti West Area DSTs
L Aetivities | Phase 1 SST
Transfer SST Salt o321
Well Liquid > Receive New Liquid Waste
Waste to DST Waste into East Arca DSTs
3235
Transfer SST »O Plinse 1 SST East Waste
Waste to Storage —
s — . 3216 32.1.7
Distribute Utilities Support DST
in DST System System

Note: 1) Numbers in the boxes are the sections containing the interface or the functional/performance requirements.
Greaard\FIGY-2AA WPG



91

Figure 3-2. Double-Shell Tank System Functional Flow Block Diagram (Sheet 2 of 3),
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3.1.2 System Description

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

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 of 3,800 m*/tank (1 Mgal/tank). All
other DSTs have a design capacity of 4,390 m*/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-AP Farm (eight tanks)

241-AW Farm (six tanks)

241-AY Farm (two tanks/two diversion boxes)
241-AZ Farm (two tanks)

244-A Receiver Tank (DCRT)*

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

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.

TWRS contains MUSTs used (1) as catch tanks, neutralization tanks, settling tanks, and
receiving vault tanks; (2) for waste handling in the tank farm system; (3) for uranium recovery
support; or (4) to support waste handling from a specific facility. Responsibility for 36 inactive
MUSTs and 12 active MUSTSs has been assigned to TWRS (HNF-SD-WM-MAR-008). Active

18
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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 1o 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 DCRTSs 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 distribution system
receives electrical power and water from the site and distributes them throughout the DST
System, providing utilities that are wholly contained within the DST System. The support
services function provides 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.

21
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3.2.1.1 Maintain Safe and Compliant Waste within the Double-Shell Tank System. The
DST System shall store existing tank waste and waste received from the SST System and onsite
waste generators in DSTs.

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

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

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

a. West Double-Shell Tank System Storage Capacity, Phase 1. The system shall
provide the means to store at least 13,000 m? (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 m* (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 m* (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 m? (0.40 Mgal) (TBR) of waste per year through Phase 1.

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

c. 204-AR Transferred Waste Properties. The system shall transform the wastes
specified in the requirement *“204-AR Waste Receipt Properties” (Section 3.2.3.1.a) to satisfy the
requirements of HNF-SD-WM-DQO-001.
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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 m* (4.0 Mgal) (TBR) of liquid waste per year through Phase 1.

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

3.2.1.1.5 Receive New Liquid Waste into East Area Double-Shell Tanks. 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 m*® (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 m’ (0.005 Mgal) (TBR) to 3,000 m® (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
t0 9,100 m* (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 Waste/High-Level Waste and Low-
Activity Waste Treatment. The system shall receive intermediate waste byproducts from the
LAW and LAW/HLW treatment plants and route it to a 200 East Area DST.

a. Treatment Plant Waste Product Volume, Phase 1. The system shall be capable of

receiving at least 500 m? (0.13 Mgal) (TBR) of entrained solids and **Sr/TRU through the end of
Phase 1.

23



HNF-SD-WM-TRD-007
Revision D

b. Treatment Plant Waste Receipt Requirements. The system shall comply with the
requirements for the “Phase 1 Low-Activity Waste Plant” (Section 3.2.3.7) and the “Phase 1
Low-Activity Waste/High-I.evel Waste Plant” (Section 3.2.3.8).

3.2.i.2 Remove Waste from Double-Shell Tanks, Phase 1. The system shall remove waste
from 2 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
delivering at least 10,500 MT (TBR) of sodium to the LAW staging tanks through the end of
Phase 1. The system shall deliver at least 2,000 MT (IBR) 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 capablé of
moving at least 87,000 m® (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 m’ (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: 1-1.57g/mL
pH: 8 to 14+
Sodium Molarity:  Up to 14 Molar
Soluble Waste
Solubility: Soluble waste dissolves within 48 hours using the dissolution

kinetics test as described in HNF-SD-WM-DT_R—046.

Shear Strength: 6.9 Paat 300 s (undiluted settled solids, 45°C)
3.0 Paat 300 s' (undiluted whole tank composite, 45°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: Insoluble waste does not dissolve within 48 hours
using the dissolution kinetic test as described in
HNF-SD-WM-DTR-046.
Shear Strength: 2,210 13 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 DSTs 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 m® (1.16 Mgal) of supernatant to meet the transfer requirements of
HNF-SD-WM-DQO-001.

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

c. Insoluble Waste Preparation—West Area. The system shall have the capability to
mobilize an operator-selected quantity of insoluble waste and transform it to satisfy the transfer
requirements of HNF-SD-WM-DQO-001 in less than or equal to 14 days. (TBR)

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

a. 200 West Area Waste Batch Transfer. The system shall be capable of transferring
batches of 100 m* (0.03 Mgal) (TBR) to 4390 m? (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-0CD-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 m? (0.03 Mgal) (TBR) to 4,390 m’ (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-0CD-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-A Evaporator.

a. Supernatant Preparation-——East Area. The system shall have the capability to adjust
up t3 4,400 m’ (1.16 Mgal) of supernatant to meet the transfer requirements of
HNF-SD-WM-DQO-001.

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 transform the solution to satisfy the transfer requirements of
HNF-SD-WM-DQO-001 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-001 in less than or equal to 1 day. (TBR)

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

a. 200 East Area Waste Batch Transfer. The system shall be capable of transferring at
least |5 m® (0.004 Mgal) (TBR) to 4,390 m? (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-0OCD-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 m*/yr (4.4 Mgal/yr) (TBR) of dilute supernatant from tank 241-AW-102 for
concentration.

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

€. 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 °F) and the exotherm/exotherm ratio <1 and (b) no total
concertration in excess of the NaNO,/NaNO, precipitation boundary. The system shall also
provide evaporator feed that satisfies requirements in WHC-SD-WM-DQO-014.
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d. Waste Pumpability. The system shall satisfy the waste pumpability rules of the
WHC-SD-WM-0OCD-015, Section 3.2.5, while transferring waste. |

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 m* (0.3 Mgal) (TBR) to 3,800 m* (1 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-0CD-0135, 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 fac1ht1es 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-001 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, analyte (mole) to sodium (mole)
Analyte Envelope A Envelope B Envelope C
Al 1.9 E-01 1.9 E-01 1.9 E-01
Ba 1.0 E-04 1.0 E-04 1.0 E-04
Ca 4.0 E-02 4.0 E-02 4.0 E-02
Cd 4.0E-03 4.0 E-03 4.0E-03
Cl 3.7 E-02 8.9 E-02 3.7E-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-O1 1.8 E-01
La 8.3 E-05 8.3 E-05 83 E-05
Ni 3.0 E-03 3.0 E-03 3.0E-03
NO, 3.8 E-01 3.8 E-01 3.8 E-01
NO, 8.0 E-01 8.0 E-01 8.0 E-01
OH 7.0 E-01 7.0 E-O1 7.0 E-01
Pb 6.8 E-04 6.8 E-04 6.8 E-04
PO, 3.8 E-02 1.3 E-O1 3.8 E-02
SO, 9.7 E-03 7.0 E-02 2.0E-02
TIC 3.0 E-01 3.0 E-01 3.0 E-01
TOC* 6.0 E-02 6.0 E-02 5.0 E-01
U 1.2 E-03 1.2 E-03 1.2 E-03

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

Maximum ratio, radionuclide (Bq) to sodium (mole)
Radionuclide”
Envelope A Envelope B Envelope C
TRU 4.8 E+05 4.8 E+05 3.0 E+06
¥Cs 4.3 E+09 6.0 E+10 4.3 E+09
%Sr 4.4 E+07 4.4 E+07 8.0 E+08
Tc 7.1 E+06 7.1 E+06 7.1 E+06

* Some radionuclides, such as *°Sr and '*’Cs, 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 m* (0.3 Mgal) (TBR) to
4,400 m® (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 Supernatants 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.
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a. Low-Activity Waste Feed Batches, Phase 1. The system shall be capable of delivering
batches of Envelope A, B, and C LAW feed with a volume of 740 m? (0.2 Mgal) (TBR) to
3,820 m® (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-0CD-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 LAW/HLW plant.

a. High-Level Waste Feed Composition. The system shall deliver HLW feed satisfying
the Envelope D feed limits in Tables 3-6, 3-7, and 3-8. Decay products such as radon from
uranium and trace isotopes below 1.0 x 10® Ci/L and nonvolatile trace components below 0.001
g/L are not shown, but are allowed. NOTE: Waste composition limits are defined in terms of
elemental or anion concentrations based on an overall waste concentration of 31 grams
equivalent nonvolatile oxides/liter. Actual feed concentration of equivalent nonvolatile oxides
may range from 25 g/L to 100 g/L.

b. High-Level Waste F eed 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.

a. Sludge Wash Batch Volume. The system shall have the capability to wash an
operator-selected quantity of insoluble waste in less than or equal 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 g/L Nonvolatile g/L
element Minimum | Maximum element Minimum | Maximum

Ag NE 017 |Np NE 0.03
Al 1.3 43 P NE 0.54
Am NE 0.02 Pb NE 0.34
As - NE 0.05 Pd NE 0.04
B NE 0.4 Pm NE 0.03
Ba NE 14 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

1 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
He NE 003 | Te NE 0.04
K NE 0.41 Th NE 0.16
La NE 0.8 Ti NE 04
Li ~NE 0.043 Ti NE 0.14
Mg ' NE 0.65 U . NE 4.2
Mn NE 2 V NE 0.01
Mo : NE 0.2 w NE 0.074
Na 2.3 ' 6.0 Y NE 0.05
Nb NE 0.003 Zn NE 0.13
Nd NE 0.53 Zr NE 4.6
Ni 0.05 0.73

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

. g/L
Volatile components i Maxim—
Cl 0 0.1
O, 074 9.3
NO. 0 11.2
- (total NO,/NO;’)
NO;y 0 as NOjy
TOC 0 3.4
CN 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 information is received from the Privatization Contractors in their Phase 1A
deliverables (e.g., technical reports) and the final Phase 1B contract. The critical component
ratios will be established, and the pretreatment process can be optimized to approach the targeted
compositions, while remaining within contractual requirements.

A number of candidate HL.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, Al, Fe, Mn, Na, Ni, Pb, S, U, and Zr. In
addition, some additional feed components are expected to be critical in producing HLW glass
although their expected concentrations do not approach Envelope D limits. These components
include B, Ca, Cr, K, Li, and Mg. Critical radionuclides including >*'Am, ¥*’Cs, %Co, '**Eu,
'$SEu, #°Pu, 2*'Pu, '%Ru, and *Sr will be critical because they will determine gamma and neutron
dose rates for operations in the vitrification facility and for the product canisters.

3.2.1.4.2 Transfer Sludge Wash Supernatants to East Double-Shell Tanks. The system shall
decant the 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 m’ (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 m* (0.07 Mgal) to 1,400 m* (0.37 Mgal) (TBR) of wash supernatant containing
negligible insoluble solids in less than or equal to 4 days. (TBR)

¢. Waste Pumpability. The system shall satisfy the waste pumpability rules of
WHC-SD-WM-OCD-015, Section 3.2.5, while transferring waste.
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Table 3-8. Maximum Radionuclide Composition of High-Level Waste Feed.

Isotope Ci/L Isotope Ci/L Isotope Ci/L
H 2E-05 | 'smCd 6.55E-10 |'“Eu 1.5 E-04
e 2E-06 | '""Sn .0E-08 | ™Eu 1.6 E-02
SFe 1OE03 |'mgp 9.0E-06 | Eu 9.0 E-03
“Ni 14E-05 | '%Sn 48E-05 |>U 7.7 E-07
[oc, 30E03 |™Sb | 261E09 |™U | 32E-08
ON; 1.6E-03 | 'Sb 483E-06 |™U 8.2 E-08
"Se 42E-07 | '®mSb 343E05 |2 5.8 E-07
S 3.1E+00 | '*Sb 1.0E-02 | ®Np 2.3 E-05
oy 31E+00 | ""Te 3.0E-03 |Z*Pu 1.1 E-04
%mNb 87E05 | ™I 9.0E-08 |?Pu 9.5 E-04
%Z; 1.4E-04 | ™Cs 6.8E-03 | 2Py 2.6 E-04
¥ Tc 45E03 | 'Cs 3.0E-05 | %Py 6.9 E-03
1%6R Y 20E-04 | Cs 3.0E+00 | 2Py 7.1 E-08
%R h 20E-04 | B, 3.0E+00 | *'Am 4.3 E-02
107pq 4.0E-06 | "Ce 1.OE-04 |?Am 3.1 E-05
liomp g 1.0E-08 | 'Pr 1.0E-04 | *™mAm 3.2 E-05
ImCd 1.0 E-03 | "mpy 1.0E-07 | Am 5.0 E-06
3mlp 1.88E-06 | “Pm 1.6E-01 | 22Cm 3.7E-05
3G 1.88E-06 | ''Sm 9.3E-02 |2*Cm 9.3 E-04

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

a. High-Level Waste Feed Batch Sizes, Phase 1. The system shall prepare batches of
HLW feed 180 m’ (0.05 Mgal) to 1,100 m* (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)
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Table 3-9. High-Level Waste Feed Physical Properties.

Property Design range

Total solids (wt%) dried at approximately 100°C 2.5-13
Total equivalent nonvolatile oxides (g/L) 25-100
Slurry density (g/mL) ' 1.02-1.10
Settled solids (vol%) 7-95
Apparent viscosit.;f?z};";tﬂzg “;—C‘.)n » ]

s at 10s' (50 rpm agitator) 6-94

» at 25" (130 rpm agitator) . 3-50

« at183s! | 1-50
Yield stress (dyne/cm?) 1-150
Settled solids shear strength after 2 days (dyne/cm?) 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 Waste/High-Level Waste
Plant. The system shall transfer HLW feed from the sludge washing tank to the LAW/HLW
Plant.

a. High-Level Waste Feed Batch Transfer Volume. The system shall be capable of
transferring batches of HLW feed with a volume of 264 m’ (0.07 Mgal) (TBR) to 538 m?
(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-0CD-015, 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 petable 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
suppoit; 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 (10°'’M<OH <0.1M)
pH 2 5, if Chloride < 0.01M
2. Chloride (rail tank car) <0.01M
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 from
the PFP.

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

35



HNF-SD-WM-TRD-007
Revision D

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

»  WHC-SD-WM-EV-0353

»  HNF-2288, Sections E, F, and G

»  HNF-SD-WM-DQO-001

»  WHC-SD-WM-0CD-015

. 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 m? (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:

e  WHC-SD-WM-EV-053

« HNF-2288, Sections E, F, and G

»  HNF-SD-WM-DQO-001

*  WHC-SD-WM-0OCD-015 B
»  HNF-SD-WM-TSR-006, AC 5.7, 5.8, and 5.12 (AB).

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

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

b. B Plant/Waste 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-001

* WHC-SD-WM-0CD-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 m* (2.5 Mgal) (TBR) of dilute, noncomplexed (DN) liquors
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and 3,400 m* (0.9 Mgal) of dilute, complexed (DC) liquors from salt well pufnping 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 m? (0.2 Mgal) of DN and 3400 m* (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-001

*  WHC-SD-WM-0OCD-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 fiscal year 2003,
the system shall be capable of accepting at least 29,500 m? (7.8 Mgal) (TBR) of SST waste
through the end of Phase 1.

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

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

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

c. Emergency Transfer Volume from Evaporator. The system shall be capable of
accepting an emergency transfer of less than or equal to 98 m* (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, *Tc, and
- %9Sr/TRU product from the LAW treatment system.

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

Slurry product Slurry product
Radionuclide concentration (uCi/mL) Radionuclide concentration (uCi/mL)
Bounding source strength Bounding source strength
HC 2.6 E-01 1Eu 7.0 E+00
®Co 1.2 E+00 2Ra 3.3 E-02
"Se 7.8 E-02 my 1.1 E-04
%Sr 2.2 E+02 il 0] 4.8 E-06
%Nb 9.8 E-02 ‘ 38y 2.7 E-05
®Tc 2.0 E+00 3"™Np 1.1 E-03
1%Ru : ' 5.3 E+01 238py 1.3 E-03
129 " 26E-03 29240py 1.6 E-01
134Cs 1.5 E+01 H#py 1.5 E+01
7Cs 1.5 E+03 Am LOE+00
144Ce 8.5 E-01 24Cm 1.3 E-02
%Eu 5.0 E+00

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

®Sr/TRU 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.

Properties Values
Specific gravity® 1.0t0 1.5
Viscosity? : 1.0t0 30.0 cP
Solids content*® <30% (volume of bed)
pH range : >11.0
Operating temperature (waste) 26.6 °C t0 82.2 °C
Particles size greater than 4,000 pm C 0% wiw
Particles size between 500 and 4,000 um - <1%w/w
Particles size between 50 and 500 pm ‘ ‘ <5% w/w
Miller number of slurry at transfer temperature and
concentration (ASTM G75-95) <100

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

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

®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 "’Cs in the entrained solids product, and the soluble plus insoluble
137Cs in the **St/TRU product is less than or equal to 5 percent of the total '*’Cs provided by in
the LAW feed.

f. Entrained Solids Technetium-99 Content. The system shall accept entrained solids
with a total quantity of soluble *Tc in the entrained solids product and soluble plus insoluble
~ 9Tc in the *Sr/T RU product is less than or equal to 5 percent of the total *Tc provided in the
LAW feed.

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

a single transfer.

h. Separable Organics. The system shall not accept waste products that will develop a
separable organic phase during prolonged storage.
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i. Scaling. The system shall not accept waste products that will deposit scale on1 the pipe
walls.

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

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

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

»  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, '*’Cs, **Sr/TRU, and *Tc.

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

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

a. Entrained Solids Total Volume. The system shall be capable of accepting the same
quantity of entrained solids from the LAW/HLW treatment system as were delivered. The
system shall not accept *Tc and **St/TRU 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 | from the LAW/HLW treatment system;

however, the system shall not accept *Tc and **Sr/TRU intermediate waste products.

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

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

3.2.3.10 Central Plateau Water System. The system shall obtain water from the Central
Plateau Water System and distribute it throughout the DST System.
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a. Water—Phase 1. The system shall be capable of distributing 49,000 m* (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-501, 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 perform 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 6430.1A. ‘ )
3.3.1 Materials, Processes, and Design Practices

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

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

3.3.1.3 Decontamination and Decommissioning. The system shall be designed for ease of
decontamination during operation and for decommissioning at the end of system life in
accordance with DOE Order 6430.1A, Sections 0110-99.0.1, 0205-2, and 1300-11.

3.3.2 Electromagnetic Radiation

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

The system nameplates and marking shall comply with the requirements of DOE
Order 6430.1A, 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 BIO. -

Note: Some requirements specified below are operational requirements from
HNF-SD-WM-BIO-001 (AB). The HNF-SD-WM-BIO-001 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-1.

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
[OH] 0.010M <[OH] <5.0M
(< 8.0Mif <167°F)
INOST<1OM 87 0.011M <[NO,] <5.5M
(NOY([OH] + [NOy]) | <25
<12°F [ 1.0M<[NO,] |[OH] 0.1 [NO,] <[OH] <10M
<3.0M [OH] + [NO;]} >0.4 [NO;]
[OH] 0.3M <[OH] <10M
[NO;]>3.0M | [OH] +[NO;] >1.2M
[NO;] <5.5M
>212°F Same as above except OH" <4M

3.3.6.2.3 Tank Temperature Limits. The system shall maintain waste temperaturés 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 of HNF-SD-WM-TSR-006, Section 5.16 (AB).

3.3.6.3 Environmental Safety.

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

~ 3.3.6.3.2 Spill Prevention and Controls. The system shall incorporate spill prevention
and control design features in accordance with 40 CFR 264.194 and 40 CFR 265.194;
WAC 173-303-630(7) and WAC 173-303-640(5). In the event of a conflict, the most stringent
requirement shall take precedence.

3.3.6.3.3 Nonradioactive Airborne Emissions. The system shall incorporate design

features that limit the combined nonradioactive ambient airborne emissions from all TWRS
major facilities such that compliance with 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
that 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
faciiities 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-PRO-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 6430.1A.
3.3.8 Nuclear Safety

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

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

3.3.9 System Security

 3.3.9.1 General System and Information Security.

The system shall be designed in accordance 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-1, Chapter 2).
3.3.10 Government-Furnished Property Usage.

This section is not applicable to this specification.

3.3.11 Computer Resource Reserve Capacity

Not applicable at the system level.

3.4 DOCUMENTATION

Records, documents, and table control pertinent to design 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-154 through HNF-PRO-163.
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3.5.3 Solid Waste

3.5.3.1 Solid Waste Acceptance Criteria. Wastes generated as a result of system operations
and maintenance shall be disposed of in accordance with HNF-PRO-455, Solid Waste
Management. V

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 of the existing
transfer system that satisfy system requirements are allocated to this element. This element is
composed of items such as decant pumps, slurry pumps, piping networks, slurry distributors,
active MUSTs (including associated ventilation) and master pump shutdown system.

3.7.3 Waste Preparation Equipment
This element consists of items required to prepare the waste for transfer. This element will

transform tank wastes into a form that can be transferred using the transfer system. The
composition of this element, based on existing AGAs (HNF-SD-TWR-AGA-001), includes
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mixer pumps, chemical storage and mixing tanks, and associated chemical addition pumps and
piping.
3.7.4 Double-Shell Tank Master Monitor and Control System

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

3.7.5 Double-Shell Tank Utility Distribution System

This element provides power and water from site utilities to the DST Sysiem 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-PR6—445.
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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 performed in accordance with
HNF-MP-599. Inspections, as defined in Section 4.3, shall be conducted during the design and
development of the system to provide assurance of compliance with the requirements of this
specification.

4.1 RESPONSIBILITY FOR INSPECTIONS

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

4.2 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 determine compliance with requirements. This element of inspection
does not require the use of special equipment or sophisticated instrumentation.

c.  Testis an element of inspection that employs technical means including (but not
timited o) the evaluation of functional characteristics by use of special equipment or
instrumentation, simulation techniques, and the application of established principles and
procedures to determine compliance with requirements. The analysis of data derived from
testing is an integral part of this inspection.

51



HNF-SD-WM-TRD-007
Revision D

d.  Analysis is an element of inspection consisting of processing accumulated results and
conclusions to provide proof that verification of a requirement(s) has been accomplishel:d. The
analytical results may be comprised of a compilation of interpretations of existing information or
derived from lower-level examinations, tests, demonstrations, or analyses.
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Table 4-1. Double-Shell Tank System Quélity Conformance Inspection Matrix. (8 Sheets)

Paragraph

Number Title Inspection Element
Exam | Demo | Test | Anly | N/A

32.1.1.a Double-Shell Tank System Storage Capacity, Phase 1 X
3.2.1.1b Double-Shell Tank System Spare Storage Capacity X
32.1.1.1a West Double-Shell Tank System Storage Capacity, Phase 1 X
32.1.1.2.a East Double-Shell Tank System Storage Capacity, Phase 1 X
32.1.1.3.a 204-AR Annual Capacity X
3.2.1.1.3b 204-AR Batch Transfer X
32.1.13c¢ 204-AR Transferred Waste Properties X
32.1.1.44 West Area Liquid Waste Annual Capacity X
3.2.1.1.4b Waste Batch Size—West Area X
32.1.15a East Area Liquid Waste Annual Capacity X
3.2.1.1.5.b Waste Batch Size—East Area X
32.1.1.6.a Annual Volume of Concentrated Waste X
3.2.1.1.6b Concentrated Waste Receipt Rate X
3.2.1.1 .7.5 Evaporator Purge Batch Size X
32.1.1.8.a Treatment Plant Waste Product Volume, Phase 1 X
3.2.1.i.8% Treatment Plant Waste Receipt Requirements X
3.2.1.2.a Low-Activity Waste Staging Quantity, Phase 1 X
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Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

P;:lang‘:)?:_h Title Inspection Element
Exam | Demo | Test | Anly | N/A

32,120 Space Management Annual Waste Volume, Phase 1 X
3.2.1.2¢ Evaporator Feed Volume, Phase 1 X
3.2.1.2d Unretrieved Waste Properties i X X
32.1.2.1.a Supernatant Preparation—West Arca : X
3.2.1.2.1b Soluble Waste Preparation—West Area X X
32.1.2.1¢c Insoluble Waste Preparation—West Area X X
32.1.22.a 200 West Area Waste Batch Transfer X
3.2.1.22b Waste Pumpability ; X
32.1.23.a Cross-Site Waste Transfer Volume g X
32.1.23b Waste Pumpability : X
32.1.24a Supernatant Preparation—East Area X
32.1.240 Soluble Waste Preparation—East Area P X X
3.2.1.24.c¢ Insoluble Waste Preparation—East Area é X X
32.1.25.a 200 East Area Waste Batch Transfer X
3.2.1.2.5b Waste Pumpability | X
3.2.1.2.6.a Evaporator Feed Annual Volume : X
3.2.1.2.6.b Evaporator Feed Rate X
3.2.1.2.6.c Evaporator Feed Requirements X
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Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

Paragraph

Number Title Inspection Element
Exam | Demo | Test | Anly | N/A
3.2.1.2.6d Waste Pumpability X
32.127a Low-Activity Waste Staging Batch Volumes X
3.2.1.2.7b Waste Pumpability X
32.13.a Low-Activity Waste Feed Composition and Physical X
Properties, Phase 1
32.13b Waste Compatibility X
32.1.3c¢ Low-Activity Waste Feed Production Quantities, Phase 1 X
3.2.1.3d Low-Activity Waste Feed Frequency, Phase 1 X
32.13.1.a Low-Activity Waste Staging Batch Size, Phase | X
3.2.132.a Low-Activity Waste Feed Batches, Phase 1 X
32.132b Waste Pumpability X
32.14.a High-Level Waste Feed Composition X
32.1.4b High-Level Waste Feed Physical Properties X
32.14.c High-Level Waste Feed Production Quantities, Phase 1 X
3.2.1.4.d' High-Level Waste Feed Frequency, Phase | X
32.14.1a Sludge Wash Batch Volume X
32.14.1b High-Level Waste Sludge Washing Critical Component X
Ratios
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Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

Paragraph

Number Title Inspection Element
Exam | Demo | Test | Anly | N/A
3.2.142.a Sludge Wash Supernatant Total Volume X
3.2.14.20 Sludge Wash Supernatant Batch Volume X
3.2.142c¢ Waste Pumpability X
3.2.143.a High-Level Waste Feed Batch Sizes, Phase 1 X X
3.2.143b High-Level Waste Feed Preparation, Phase 1 X X
32.144.a High-Level Waste Feed Batch Transfer Volume X
32.1.440 Waste Pumpability X
32.15.a Double-Shell Tank System Waste Sampling Requirements X
3.23.1.a 204-AR Waste Receipt Properties X
3.23.2.a Plutonium Finishing Plant Waste Annual Volume X
3.23.2)b Plutonium Finishing Plant Waste Properties X
3.233.a S Plant Waste Volume X
3.233b S Plant Waste Properties X
3234.a B Plant/Waste Encapsulation and Storage Facility Waste X
Volume
32340 B Plant/Waste Encapsulation and Storage Facility Waste X
Properties

3235.a West Single-Shell Tank Salt Well Liquid Waste Volume X
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Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

Paragraph

Number Title Inspection Element
Exam | Demo | Test | Anly | N/A
3.235b East Single-Shell Tank Salt Well Liquid Waste Volume X
3.235.¢ Single-Shell Tank Salt Well Liquid Waste Properties X
32.354d Single-Shell Tank Waste Retrieval Volume, Phase 1 X
3236.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
323.7.a Low-Activity Waste Plant Entrained Solids Total Volume X
323.7b Entrained Solids Batch Volume Requirements X
323.7.c Entrained Solids Physical Properties X
323.7d Waste Product Sodium Content X
3237 Entrained Solids Cesium-137 Content X
3.2.3..fF Entrained Solids Technetium-99 Content X
3237¢ Plutonium Content X
323.7h Separable Organics X
3.2.3.7i Scaling X
3237 Stability Prevention of Exothermic Reaction X
323.7k Immobilized High-Level Waste Impacts X
3.23.71 Waste Pumpability X

 UOISIASY
1 AN=fTNT T =TAT AA ~/TCQ=TJNTLTY



8¢S

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

P;':Iﬁﬁ?;h Title Inspection Element
Exam | Demo | Test | Anly | N/A

3238a Entrained Solids Total Volume X
3.2.3.8b Entrained Solids Properties X
3239.a Electrical Power X
3.23.10.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
329 Portability X
3.3 Design and Construction X X
33.1.1 Toxic Products and Formulations X
3.3.1.2 Dangerous Waste X
3.3.1.3 Decontamination and Decommissioning X
332 Electromagnetic Radiation X X
333 Nameplates and Product Markings X
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Table 4-1. Double-Shell Tank System Quality Conformance Inspection Matrix. (8 Sheets)

Paragraph

Number Title Inspection Element
Exam | Demo | Test | Anly | N/A
334 Workmanship X
335 Interchangeability X X
3.3.6 Safety X
33.6.1.1 Occupational Radiological Protection X
3.3.6.1.2 Occupational Safety and Health Administration (OSHA) X X
Standards

33.6.2.1 Corrosion Prevention and Control X
3.3.6.2.2 Waste Composition X
33623 Tank Temperature Limits X
33624 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
3.3.6.33 Nonradioactive Airborne Emissions X X
33634 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
33.6.3.7 Flammable Gas Design Requirements X
3.3.7 Human Engineering X X

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

o v AT s -

P;:lang"lil;h Title Inspection Element
Exam | Demo | Test | Anly | N/A

3.3.8.1 Criticality Safety X
3.3.82 Nuclear Safety Classification X
3.3.9.1 General System and Information Security X
3392 Radiation Area Security X
33.10 Government-Furnished Property Usage X
3.3.11 Computer Resource Reserve Capacity X
34 Documentation X .
3.5.1 Maintenance and Operation X
35.1.1 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

new wastes, pretreat and qualify LAW and HLW feed, and retrieve and deliver waste to the
242-A Evaporator and the waste disposal facilities through Phase 1.

6.1.2 Special Hazards

6.1.2.1 High Radiation Levels. The pits, transfer boxes, and other equipment in the tank

farms have high radiations levels. High radiation levels should be assumed until measurements
indicate otherwise.

6.2 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

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 transferring waste around the site.

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

High-Level Waste Feed. All HLW feed will be drawn from aging waste tanks.

HNF-SD-WM-SP-012 specifies the transfer of waste from the aging waste tanks to the
LAW/HLW Plant.
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6.3 ACRONYMS

AB
AGA
AWYF
BIO
CFR
Cp
CSB
D&D
DC
DCRT
DN:
DOE
DST
EIS
HLW
hsems
HSTD
IHLW
ILAW
LAW
MSC
MUST
Oo&M
OSHA
PFP
PUREX
ROD
SNFP
SSi
TBR
TRU
tsd

authorization basis

Alternatives Generation and Analysis
Aging Waste Facility

Basis for Interim Operation

Code of Faderal Regulations

Central Plateau

Canister Storage Building
decontamination and decommissioning
dilute, complexed

double-contained receiver tank

dilute, noncomplexed

U.S. Department of Energy
double-shell tank

Environmental Impact Statement
high-level waste

Hanford Site Environmental Management System
Hanford Site Technical Database
immobilized high-level waste
immobilized low-activity waste
low-activity waste

Maintain Safe and Compliant
miscellaneous underground storage tank
Operations and Maintenance
Occupational Safety and Health Administration
Plutonium Finishing Plant

Plutonium Uranium Extraction (Facility)
Record of Decision

Spent Nuclear Fuels Project

single-shell tank

to be refined

transuranic

treatment, storage, and disposal
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TWRS Tank Waste Remediation System
WAC Washington Administrative Code
WESF Waste Encapsulation and Storage Facility

6.4 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 of Federal Regulations, as amended.

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

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

Federal Register

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

U.S. Department of Energy Orders
DOE 6430.1A, General Design Criteria, 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 173-201A, “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.
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WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended.

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

Hanford Site Procedures

HNE-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 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 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, Fluor Daniel Hanford, Inc., Richland, Washington.

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

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

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

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

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

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

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

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

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

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

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

HNF-PRO-541, 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 Safetjz for Firefighting, Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-PRO-548, Criticality Safety Inspectlons 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-701, 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.
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Documents

ASTM G75-95, Standard Test Method for G75-95 Determination of Slurry Abrasivity (Miller
Number) and Slurry Abrasion Response of Materials (SAR Number), 1995, American
Society for Testing and Materials, West Conshohocken, Pennsylvania.

HNF-2004, Rev. 0, Estimated Dose to In-Tank Equipment: Phase 1 Feed Delivery, 1998, Fluor
Daniel Hanford, Inc., Richland, Washington.

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

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

HNF-SD-TWR-AGA-001, Rev. 1, Alternative Generation Analysis for Phase 1 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 Basis for Interim Operation,
1997, Fluor Daniel Hanford, Inc., Richland, Washington.

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

HNF-SD-WM-DTR-046, Rev. 0, Results of Dilutioh Studies With Waste From
Tank 241-AN-105, 1997, Numatec Hanford Corporation for Fluor Daniel Hanford, Inc.,
Richland, Washington. :

HNF-SD-WM-ER-029, Rev. 23, Tank Waste Remediation System Operational Waste Volume
Project, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.
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HNF-SD-WM-MAR-008, Rev. 2, Tank Waste Remediation System Mission Analysis Report,
1998, Lockheed Martin Hanford Corporation for Fluor Daniel Hanford, Inc., 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-1, 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, 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. 0-A, Natural Phenomena Hazards, Hanford Site, South-Central
Washington, 1996, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-WM-DQO-014, Rev. 1A, 242-4 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, Richiand, Washington.
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WHC-SD-WM-0OCD-015, Rev. 1, Tank Waste Farm Transfer Compatibility Program, 1995,
Westinghouse Hanford Company, Richland, Washington.
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7.0 LIST OF APPENDICES

Appendix A Requirements Traceability
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APPENDIX A

REQUIREMENTS TRACEABILITY

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

Paragraph Title Source of requirement
number
32.11a Double-Shell Tank System Storage Capacity, No new tanks needed before 2004—Letter, 9550111.
Phase | : :
Existing capacity—WHC-EP-0182-99, Table B-1.
Turnover of Two Tanks to Phase | Vendors—Contract Numbers
DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C, Interface
Description 21, Interface Description.
3.2.1.1b Double-Shell Tank System Spare Storage Capacity DOE Order 5820.2A, Chapter I, Section 3(b)(4)(d).
32.1.1.1.a West Double-Shell Tank System Storage Capacity, No new tanks needed before 2004—Letter, 95501 11.
Phase 1
Existing capacity—WHC-EP-0182-99, Table B-1.
32.1.12a East Double-Shell Tank System Storage Cépacity, No new tanks needed before 2004—Letter, 955011 1.
Phase 1
Existing capacity—WHC-EP-0182-99, Table B-1.
Turnover of Two Tanks to Phase 1 Vendors—Contract Numbers
DE-AC06-96RL13308 and DE-AC06-96RL.13309, Section C, Interface
Description 21, Interface Description.
32.1.13.a 204-AR Annual Capacity HNF-2168.
3.2.1.13b 204-AR Batch Transfer HNF-2168.
32.1.13.c 204-AR Transferred Waste Properties HNF-SD-WM-DQO-001.
32.1.14.a West Area Liquid Waste Annual Capacity HNF-2168.
32.1.14b Waste Batch Size—West Area HNF-2168.
32.1.1.5.a East Area Liquid Waste Annual Capacity HNF-2168.
3.2.1.1.5.b Waste Batch Size—East Area HNF-2168.




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

v

P::f:ﬁ;gh Title Source of requirement

32.1.16.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.
32.1.1.7a 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 1 HNF-2168.
32.1.1.8b Treatment Plant Waste Receipt Requirements See traceability for Sections 3.2.3.7 and 3.2.3.8.
32.1.2.a Low-Activity Waste Staging Quantity, Phase 1 HNF-2168.
3.2.1.2b Space Management Annual Waste Volume, Phase | HNF-2168.
32.12.c¢ Evaporator Feed Volume, Phase | HNF-2168.
32.1.24d Unretrieved Waste Properties TWR-2244.

HNF-SD-WM-DTR-046.
32.1.2.1a Supernatant Preparation—West Area HNF-2168 (Volume)/HNF-SD-WM-DQO-001 (Properties).
32121b Soluble Waste Preparation—West Area HNF-2168 (Volume)/HNF-SD-WM-DQO-001 (Properties).
3.2.12.1c¢ insoluble Waste Preparation—West Area HNF-2168 (Volume)HNF-SD-WM-DQO-001 (Properties).
32.122a 200 West Area Waste Batch Transfer HNF-2168.
321220 Waste Pumpability HNF-SD-WM-DQO-001.

WHC-SD-WM-0OCD-015.
32.123a Cross-Site Waste Transfer Volume HNF-2168.
321230 Waste Pumpability HNF-SD-WM-DQO-001.

WHC-SD-WM-0CD-015.
3.2.124a Supernatant Preparation—East Area HNF-2168 (Volume)/HNF-SD-WM-DQO-001 (Properties).
3.2.1.24.0b Soluble Waste Preparation—East Area HNF-2168 (Volume)HNF-SD-WM-DQO-001 (Properties).
3.2.1.24.c Insoluble Waste Preparation—East Area HNF-2168 (Volume)/HNF-SD-WM-DQO-001 (Properties).
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Table A-1. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)

Paragraph Title Source of requirement
number
32.125a 200 East Area Waste Batch Transfer HNF-2168.
3.2.1.2.5b Waste Pumpability HNF-SD-WM-DQO-001.
WHC-SD-WM-OCD-015.
321262 Evap(;rator Feed Annual Volume HNF-2168.
3.2.1.2.6.b Evaporator Feed Rate WHC-SD-WM-SAR-023, Section 4.1.3.
32.126.c Evaporator Feed Requirements WHC-SD-WM-DQO-014.
32.1264d Waste Pumpability HNF-SD-WM-DQO-001.
WHC-SD-WM-0OCD-015.
32.127.a Low-Activity Waste Staging Batch Volumes HNF-2168.
321270 Waste Pumpability HNF-SD-WM-DQO-001.
WHC-SD-WM-OCD-015.
32.13a Low-Activity Waste Feed Composition and Physical | Feed Composition Requirements—Contract Numbers DE-AC06-96RL 13308 and
Properties, Phase | DE-AC06-96RL 13309, Section C, Specification 7, Section 7.2.
32,130 Waste Compatibility HNF-SD-WM-DQO-001.
32.13.c Low-Activity Waste Feed Production Quantifies, Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL13309.
Phase 1
32,134 Low-Activity Waste Feed Frequency, Phase | TWR-2244.
32.13.1a Low-Activity Waste Staging Batch Size, Phase | HNF-2168.
3.2.132a Low-Activity Waste Feed Batches, Phase | HNF-2168.
3.2.1.3.2b Waste Pumpability HNF-SD-WM-DQO-001.

WHC-SD-WM-OCD-015.
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Table A-1. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)

Paragraph Title Source of requirement
number
32.14.a High-Level Waste Feed Composition High-Level Waste Feed Composition—Contract Numbers DE-AC06-96RL 13308
and DE-AC06-96RL 13309, Specification 8.
3.2.1.40b High-Level Waste Feed Physical Properties High-Level Waste Physical Properties—Contract Numbers DE-AC06-96RL 13308
and DE-AC06-96RL 13309, Specification 8.
32.14.c¢ High-Level Waste Feed Production Quantities, Waste Transfer Time—Contract Numbers DE-AC06-96RL 13308 and
Phase | DE-AC06-96RL 13309, Section C, Clause H.9, d.
3.2.144d High-Level Waste Feed Frequency, Phase | HNF-2168.
3.2.14.1a Sludge Wash Batch Volume HNF-2168.
32.14.1b High-Level Waste Sludge Washing Critical TWR-2244.
Component Ratios
32.142.a Siudge Wash Supernatant Total Volume HNF-2168.
32.1420 Sludge Wash Supernatant Batch Volume HNF-2168.
32.14.2c¢ Waste Pumpability HNF-SD-WM-DQO-001.
WHC-SD-WM-0OCD-015.
32.143.a High-Level Waste Feed Batch Sizes, Phase 1 HNF-2168.
32.143b High-Level Waste Feed Preparation, Phase | HNF-2168.
32.144.a High-Level Waste Feed Batch Transfer Volume
3.2.1.440 Waste Pumpability HNF-SD-WM-DQO-001.
32.15a Double-Shell Tank System Waste Sampling Feed Composition Requirements—Contract Numbers DE-AC06-96RL 13308 and
Requirements DE-AC06-96RL 13309, Section C, Specification 7, Section 7.2.
High-Level Waste Feed Composition—Contract Numbers DE-AC06-96RL.13308
and DE-AC06-96RL 13309, Specification 8.
323.1a 204-AR Waste Receipt Properties Chemical Composition—OSD-T-151-00008-MISC, Section 8.2, Paragraph 1.

Fissile Material—OSD-T-151-00008-MISC, Section 8.2, Paragraph 3.
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Table A-1. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)

Paragraph

Title Source of requirement
number

3232a Plutonium Finishing Plant Waste Annual Volume HNF-2168.

32325 Plutonium Finishing Plant Waste Properties HNF-SD-WM-DQO-001.
WHC-SD-WM-EV-053.
HNF-2288, Sections E, F, and G.
WHC-SD-WM-0OCD-015.

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

3233.a S Plant Waste Volume HNF-2168.

3.233b S Plant Waste Properties HNF-SD-WM-DQO-001.
WHC-SD-WM-EV-053.
HNF-2288, Sections E, F, and G.
WHC-SD-WM-0CD-015.
HNF-SD-WM-TSR-006, AC 5.7, 5.8, and 5.12.

3234a B Plant/Waste Encapsulation and Storage Facility HNF-2168.

Waste Volume
323450 B Plant/Waste Encapsulation and Storage Facility HNF-SD-WM-DQO-001.

Waste Properties

WHC-SD-WM-EV-053.
HNF-2288, Sections E, F, and G.
WHC-SD-WM-OCD-015.

HNF-SD-WM-TSR-006, AC 5.7, 5.8, and 5.12.
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Table A-1. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)

Paragraph

Title Source of requirement
number

3.2535a West Single-Shell Tank Salt Well Liquid Waste HNF-2168.

Volume
3235b East Single-Shell Tank Salt Well Liquid Waste HNF-2168.
Volume

3235.¢ Single-Shell Tank Salt Well Liquid Waste Properties | HNF-SD-WM-DQO-001.
WHC-SD-WM-EV-053.

HNF-2288, Sections E, F, and G.
WHC-SD-WM-0OCD-015.
HNF-SD-WM-TSR-006, AC 5.7, 5.8, and 5.12.

32354 Single-Shell Tank Waste Retrieval Volume, Phase | | HNF-2168.

3236.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.

3.236.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-OZB, Sections 9.3.1.1.1 and
93.1.1.2.

WHC-SD-WM-SAR-023, Section 5.2.3.2.2.
3.2.3.7a Low-Activity Waste Plant Entrained Solids Total HNF-SD-WM-SP-012.
Volume
Product to be Returied—Contract Numbers DE-AC06-96R1.13308 and
DE-AC06-96RL 13309, Section C, Clause H.9, I.
3237 Entrained Solids Batch Volume Requirements Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96R1.13309, Section C,

Clause H.9, I, Section 3.2.2.3.
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Table A-1. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheeis)

Paragraph

N
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Title Source of requirenient
anumber
3237¢ Entrained Solids Physical Properties Contract Numbers DE-AC06-96RL. 13308 and DE-AC06-96RL 13309, Section C,
: Clause H.9, 1, Section 9.2.2.6, Table TS-9.1i.
32374 Waste Product Sodium Content Contract Numbers DE-AC06-96R1,13308 and DE-AC06-96R1.13309, Section C,
) Clause H.9, 1, Section 10.2.2.3.

3237 Entrained Solids Cesium-137 Content Contract Numbers DE-AC06-96R1.13308 and DE-AC06-96RL13309, Section C,
Clause H.9, I, Section 3.2.2.1.

3237f Entrained Solids Technetium-99 Content Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96R1.13309, Section C,
Clause H.9, 1, Section 3.2.2.2.

3237¢g Plutonium Content Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96R1L 13309, Section C,
Clause H.9, I, Section 9.2.2.3.

3.2.353.7.k Separable Organics Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C,
Clause H.9, |, Section 9.2.2.4.

1237 Scaling Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96R1.13309, Section C,
Clause H.9, I, Section 9.2.2.7.

3237 Stability Prevention of Exothermic Reaction Contract Numbers DE-AC06-96RL 13308 and DE-AC06-96RL 13309, Section C,
Clause H.9, I, Section 4.2.2.8.

31237k Immobitized High-Level Waste Impacts Contract Numbers DE-AC06-96RL.13308 and DE-AC06-96R1.13309, Section C,
Clause H.9, I, Section 10.2.2.1.

3.2.3.7.1 Waste Pumpability WHC-SD-WM-0OCD-015 and OSD-T-151-00007, Section 7.2.1.

3.2.38.a Entrained Solids Total Volume Entrained Solids Volume—HNF-SD-WM-SP-012.

323.8b Entrained Solids Properties Product to be Returned—Contract Numbers DE-AC06-96R1L13308 and
DE-AC06-96RL13309, Section C, Clause H.9, 1.

3.2.39.a Electrical Power Reserved.

323.10a Water—Phase 1 HNF-2168.

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

3.2.5.2.1 Design Life Tri-Party Agreement, Milestone M-51-00.
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Table A-1. Double-Shell Tank System Performance Requirements Traceability Matrix. (14 Sheets)

T
1

P:;arﬁ:)ae;:h Title Source of requirement
3261 Environmental Conditions WHC-SD-GN-ER-501.
HNF-PRO-097.
3262 Chemical a) DOE Order 6430.1A, Section 1300-3.4.2, “Environmental Qualification of
Equipment.” '
b) HNF-SD-WM-SP-012.
32,63 Radiation 1INF-2004.
3.2.7 Transportability HNF-PRO-157.
3.2.8 Flexibility and Expansion DOE Order 6430.1A, Section 0110-3, “Flexibility.”
329 Portability Not applicable.
33 Design and Construction DOE Order 6430.1A.
3311 Toxic Products and Formulations WHC-SD-WM-HSP-002.
HNF-PRO-451.
33.1.2 Dangerous Waste WAC 173-303.
3313 Decontamination and Decommissioning DOE Order 6430.1A.
33z Electromagnetic Radiation 47 CFR 15, Subpart B.
333 Nameplates and Product Markings DOE Order 6430.1A, Section 1300-12.4.11
334 Workmanship Reserved.
335 Interchangeability HNF-2288, Section A.
33.6 Safety HNF-SD-WM-BIO-001.
3.3.6.1.1 Occupational Radiological Protection HSRCM-1.
3.3.6.1.2 Occupational Safety and Heaith 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-1. 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-001.

33623 Tank Temperature Limits HNF-SD-WM-TSR-006.

3.3.6.24 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.”
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.”

33,632 Spill Prevention and Controls a) 40 CFR 264.194, “General Operating Requirements.”
b) 40 CFR 265.194, “General Operating Requirement.”
c¢) WAC 173-303-630, “Use and Management of Containers.”
d) WAC 173-303-640, “Tank Systems.”

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

3634 Radioactive Airbome Emissions WHC-CM-7-5.
33635 Monitoring of Liquid Effluent Discharges to the WAC 173-200, -201A, and -240.
Environment WAC 173-303-645, “Releases From Regulated Units.”

33636 Radiation Protection of the Public and Environment HNF-PRO-451, -452, and -455.

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

3.3.7 Human Engineering DOE Order 6430.1A, Section 1300-12, “Human Factors Engineering.”

3.3.8.1 Criticality Safety HNF-PRO-334, -537 through -550.

3382 Nuclear Safety Classification HNF-SD-WM-BIO-001, Tables 5.3-2 and 5.3-3.
HNF-PRO-700 through -704.

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

3.39.2 Radiation Area Security HSRCM-1, Ch. 2.

3.3.10 Government-Furnished Property Usage Not applicable.

3.3.11 Computer Resource Reserve Capacity Not applicable.

T UOISTAIN



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

P::n%rb?:h Title Source of requirement
34 Documentation HNF-PRO-222, -224, and -242.
350 Maintenance and Operation DOE 5820.2A, Chapter 1, Paragraph 3.b(2)(j).
10 CFR 835.1002, Paragraph (b).
35.1.0 Calibtation | DOE Order 6430.1A
352 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.

v

Code of Federal Regulations
10 CFR 835.1002, “Facility Design and Modifications,” Code of Federal Regulalibns, as amended.
40 CFR 264, “Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” Code of Federal Regulations, as amended.

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

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

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

DOE Order 6430.1A, 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 173-201A, “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.

-V

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 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 Daniel Hanford, Inc., Richland, Washington.

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

HNF-PRO-161, Criticality Safety Training Program Deséription, 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 Danicl Hanford, Inc., Richland, Washington,
HNF-PRO-222, Quality Assurance Records, Fluor Daniel Hanford, Inc., Richland, Washington.

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

HNF-PRO-242, Engineering Drawing Requirements, Fluor Daniel Hanford, Inc., Richland, Washington.
HNF-PRO-334, Criticality Safety General Requirements, Fluor Daniel Hanford, Inc., Richland, Washington.
HNF-PRO-394, Physical Protection of Properties and Facilities, Fluor Daniel Hanford, Inc., Richland, Washington.
HNF-PRO-451, Regulated Substance Management, Fluor Daniel Hanford, Inc., Richland, Washington.
HNF-PRO-452, NEPA, SEPA, Cultural and Natural Resources, Fluor Daniel Hanford, Inc., Richland; Washington.

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

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

HNF-PRO-538, Criticality Safety Training, Fluor Daniel Hanford, Inc., Richland, Washington.
HNF-PRO-539, Criticality Safety Evaluation, Fiuor Daniel Hanford, Inc., Richland, Washington.
HNF-PRO-540, Criticality Prevention Specifications, Fluor Daniel Hanford, Inc., Richland, Washington.
HNF-PRO-541, 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, Fiuor 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-701, 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.

( UOISTIADY

Documents

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

DE-AC06-96RL13309, 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 | Feed Delivery, 1998, Fluor Daniel Hanford, lr;c., Richland, Washington.
HNF-2168, Rev. 0, Performance Requirements for Double-Shell Tank System: Phase 1, 1998, Fluor Daniel Hanford, Inc., Richland, Washington.

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

HNF-SD-WM-BIO-001, Rev. 0, Tank Waste Remediation System Basis for Interim Operation, 1997, Fluor Daniel Hanford, Inc., Richland, Washington.
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HNF-SD-WM-DQO-001, Rev. 2, Data Quality Objectives for Tank Farm Waste Compatibility Program, 1997, Fluor Daniel Hanford, Inc., Richland,
Washington.

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

HNF-SD-WM-SP-012, Rev. 0, Tank Waste Remediation System Operation and Ulilization Plan, Vol. | and 11, 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-1, 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 Hahford, Inc., Richland,
Washington.

OSD-T-151-00008-MISC, Operating Specifications for the 204-AR Waste 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 Component Ratios for Prioritization Waste Feed Delivery, 1998, Lockheed
Martin Hanford Corporation for Fluor Daniel Hanford, Inc.

WHC-CM-7-5, Release 90, Environmental Compliance, 1997, Westinghouse Hanford Company, Richland, Washington.
WHC-EP-0182-99, Waste Tank Summary Report for Month Ending June 30, 1996, 1996, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-GN-ER-501, Rev. 0-A, Natural Phenomena Hazards, Hanford Site, South-Central Washington, 1996, Westinghouse Hanford Company, Richland,
Washington. ,

WHC-SD-WM-DQO-014, Rev. 1A, 242-4 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, 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-015, Rev. |, Tank Waste Farm Transfer Compatibility Program, 1995, Westinghouse Hanford Company  Richland, Washington.
WHC-SD-WM-SAR-023, Rev. 2-B, 242-4 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-007, Rev. D, April, 1998 and W-211 Functlonal Design Criteria: HNF-SD-W211-FDC-001, Rev 3-A

Purpose; This activity is to identify shoricomings of the W-211 FOC based on the content of the DST system specification. .

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

Legend
N/A: 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 sysiem specification {e.g., the requirement is programmatic}. Requirements for the top level (i.e., level 4) functions are marked N/A because they are at 100 high a
tevel for comparison. The comparison will be performed at the levei 5 functions only.
No: There is no comparable requirement in the W-211 FDC and a risk will be idgentified.
Yes: There are comparable or derivable requirements in the W-211 FDC and DST system specification, although minor differences may exist.

Shaded rows are for functions in the DST System specification. These functions are listed to provide the context for the performance requirements.

COMPARABLE/DERIVABLE

DSTs P ARTE

PARA. DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FDC
NUMBER REQUIREMENT N/A REQUIREMENT
32. : [SYSTEM CHARACTERISTICS .- 5 T4 [ : 3 g d‘\)vmt““wn ,msa‘
321 . jPerformance Characteristics =2 . w1 spii ¢ -
9.5.9.9- M ) Saie and C: i Wa_ste wnthln
" Double:Shef Tank System 47 L
32113 DST System Slorage Capacity, Phase | Function is beyond W-211 scope,
3.2.11b DST System Spare Storage Capacity Function is beyond W-211 scope.
— N P IR SRER  E . TRr : I p 2
421,105 167 Waste in West Atéa Doubleshell Yanks™. T et
32114 West Doubie Shell Tank Sysiem Storage
""" 2 Canacity, Phase {
32.5.1.2% % [Stére Wasts in East Area Double-Shell Tanks
East fouble Sheli Tank Systein Storage
3z2112a Canacity, Phase |
Transter Waste from 204-AH Wasle Unloadmg % *
Station to East Area DSTs ™ = 700" L £
204-AR Annual Capacity Function is beyona W-211 scope.
204-AR Batch Transfer Function is beyond W-211 scope.
204-AR Transterred Waste Properties Function i |s beyond W-: 21! scope
Recoive New Liqutd Waste into West Area ... =
Ty

Py
E e

Wesi Area Liquid Waste Annual Capacity Function is beyornd W-211 scove,

Waste Batch Size — Wesl Avea

2 Réceive Now Liquid W

Function is beyond W-211 scope.

‘mfo Easl Area DST: 3

324i15%a

Function is beyond W-211 scope.

East Area tiquid Waste Annual Capauly
3.21.15b Waste Batch Size — East Area Funchon is beyond W- 211 scope
B R Ty B e S A R 5
3. 2.1.3. 6 e Recerve Concertiatéd, Was e from Evapora(

B e S U RE IR ca P

321.1.6.a

Annual Volume ol Concenlraled Waste Function is beyond W-211 scope.

321.16b

Concentrated Waste Receipt Rate

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, Aprii, 1998 and W-211 Functional Design Criteria: HNF-ST-W211.F3C-001, Rev 3-£

COMPARABLE/DERIVABLE

32.1.1.7.a

PARA. DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FOC
NUMBER REQUIREMENT # REQUIREMENT Notes
3.2.1.1.7- - -+ |Receive Ememency Purge {rom Evaporalor. s -+ o R . o Mivo e S ALE L, T b D L g T r e T § DY
Evaporator Purge Baich Size Functnon is beyond W-211 scope.

; Wasielngh-Level Waste and Low-Activi
Waste Treatment”

Receive Waste Products from Low-Activi

321.18a

Treatment Plant Wasle Producl Volume, Phase
|

Function is beyond W-211 scope

3.2.1.1.8b

Treatment Plant Waste Receipt Requirements

Function is beyond W-211 scope.

Remove Wasle from Doubte-Sheil | Tanks;,
Phase!"-" AT L R

13212 a

Low-Activity Waste Staging Ouanmy, Phase | System level requirements too high for pro;ec( comparison ol the FDC
3212b ﬁﬁ:z: IManagemenl Annual Waste Volume, System ievel requirements (0o high for project comnariscn of the FOC.
32.12¢ Evaporator Feed Volume, Phase ; System level requirements too high tor project comparison of the FDC.
32124 Unretrieved Wasle Properties X 2.4.4 Mixer Pumps (UgD) Derivabie. UoD is a measure of tne energy beng impaned into the waste to dissolve soluble

*{Tanke® ¢ :- ¢ Gl

Prepare Waste m Wesl Area Doubl&Shal &

waste and ¢ retrieve insoiubie waste.

Based on the TWRS O&uP, the sniy adjustmer: will ba 1o diiute the supernatant. The FDC

3.2.1.2.1¢

32121a Supernatant Preparation — West Area § X 242 ;Tvanster System {Diluent; requires the ability 10 ad diuer:

! | Y i

: . ! ™ 3 1yt
32121a Supernaiant Preparation — West Area l X 243 Other Operating Rqmnts (Chemical Addition} i:ﬁ;:'l‘hl:zm ti S:GU;IJ:: only adjustment w.il be to dilule the supernatant. Tne FDC

H . P, the X il o il i
321218 Solubie Waste Preparation — West Area i X 242 Transfer Sysiem (Diluent} 3:::: o;h:‘i.gg t:iuoui‘;l lher:b;r;ywt:i::t:i r:r: |7 10 add diluent to dissolve the soluble

T i
324240  |Soluble Waste Preparation ~ West Area : 243  |Other Operating Rarnts (Chemical Addition) ?;s;i:':h':‘:mz g::;;uz':f“' will be added (o dissolve the soluble waste. Tre FDC
321.21b Solubie Waste Preparation — West Area 243 Other Operating Rgmnts {Op. Cycle} Operating cycle can be derived fiom time allocaled for baich preparation.
32.1.2.1¢ Insoluble Waste Preparation — West Area 241 Mixer Pumps {Discharge Nozzle Height) ;);:;vsable. Nozzie neight is ons parameler that wil determine the abilty to retrieve insoluble
32.121%¢ Insciuble Waste Preparation — West Area X 2.4.1 Mixer Pumps {Nozzle Orientation) SD;:::NG" Nozzle orientation s one parametar hat will determine the ability 10 retrieve insoluble

" i 1 easu e of e i arted into th 1 é
RV N Insoiubte Waste Preparation ~ West Area X 2.4.1 Mixer Pumps {UqgD) S\ZZI\:;:’;::;E s a measu.» of the energy being imparted into the waste 1o bieak up the
I N
R P, ilue deq i . ji he
32121¢ Insoisbie Waste Preparation - ‘Nest Area X 242 Transfer System {Dituent) Ba-sled on the T.W”s OBUP. diluent wili be addea ' dilute the solias. The FOC requires the
ability to add dilvent.
luent wil' ded to dilut e sohds, ;i th
32121¢  [insoluble Waste Preparation - West Area X 243  {Other Operating Rqmnts (Chemical Addition) Ss;fydlz:;edm’:‘f O&UP, diluent wil' be added 1~ dilute the soils. The FOC requires the
Insoluble Waste Preparation — Wes( Area Olhef Operaﬂng qunts (Op Cycle)

Operaling cycle can be derived from tire allocateg for batch preparation.
T "y Ly R, PG e x

& Transler Was{e Botwien West Ared Do(‘nblo— :

1IN ey
She" Tanks"

ocity in the FDC are based on 140

Both the batch transfer time= 11 iha specificaticr 3

32122a 200 West Area Waste Batch Transler 242 Transfer System (Velocity} gpm
3?2122a 200 West Area Waste Batch Transfer 243 Other Operating Rgmnts (Op. Cycle) Operating cycle can be derived Irom tir1e allocatad for Satch transfer.

FDC uses fluid velocity instead o! Rieyrolds number.  The W-211 systems will be capable of this
3.2.1.22b Waste Pumpability X 242 Transfer System (Velocity) flow at or below the specified viscosity. As the visc osity increases, the system may not be

capable of maintaining the specified velocity. The rpecification 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-W214-FDC-001, Rev 3-A

COMPARABLE/DERIVABLE

PARA. DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FDC
NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes
" ; . . FDC has a requirement of 20% solids, not the 30% solids required by the specification. With the
321220 Waste Pumpability X 242 Transfer System {Solids) higher solids conient, the pumps may not be capable of maintaining adequaie flow .
32122 Waste Pumpability X 1. instrumentation & Controf {Safe Operation & Failure} Sale operation inctudes avoicing piugging of the iransfer lines.
3.2.1.22b Waste Pumpability X 3.3 Piping {Plugging Prevention) FDC specw ies line 94“99_&' must be avoided.
32.1.2.3:3:1 {Transler Waste Cross-Sitewi: R T Ry R a criadad [ N A TRl 2 L T il Cel Ao Maece CTGIAVEAL  CTR T L 65 e L e A R RS
32123.a Cross-site Waste Transfer Time X 242 Transfer System (Velocity) Both the balch transfer times in the specnhcahon and the velocity in the FOC are ba.sed on 140
3.2.1.2.3.a Cross-site Waste Transfer Time X 243 Other Operating Rqmnts (Op. Cycle) Operalmg cycle can be derived from time aliocated for batch transter.
FDC uses fluid velocity instead of Reynolds number. The W-211 systems will be capable of thi:
32.1.23b Waste Pumpability X 242 Transfer Sysiem {Velocity) flow at or below the specified viscosity. As the viscosity increases, the system may not be
capable of mantaining the specified velocity. The specification allows higher viscosity
" FDC has a requirement of 2G% solids, not the 309 solids required by the specification. With the
" . ;. .
32730 Weste Purrpapiky X 24.2 Transfer System {Sofids) higher solids content, the pumps may not be capabie of mantaining adequate flow .
321230 'Waste Pumpability X 3.1. Instrumentation & Control (Safe Operation & Failure} Safe operation inctudes avotd»nq plugging of the transfer lines.

3.2.1.24.a Supernatant Preparation — East Area X 242 Transfer System {Diluent} requites the abiity io add duluene

. - . . . Based on the TWRS Q&UP, the only adjustment wili be to dilute the supemnatant. The FDC
3.2.1.24.a Supernatant Preparation — East Area X 243 Other Operating Rgmnts {Chemical Addition) requires the abiify 10 add dituent,

. TWRS O8UP, th: ) 1 it be il i he solubl
321240 Soluble Waste Preparation — East Area X 242 Transfer System (Diluent) 3::?: o;ht:eFDC rezuire‘:tr;; :D;E:z‘:;‘x::nr be fo aod diuento dssolve the )
R ituent wi o di t . T
321240 Solubie Waste Preparalion — £ast Area X 243 Other Operating Rqmnts {Chemicai Addition} ?;ﬁfe:nmtzmy |S° ?:(;J;I,ut:i:e'ﬂ will be added to dissolve the soluble waste. The FOC
3.2.1.24.b Soluble Waste Preparation — East Area 2.4.3 Other Operating Rgmnts {Op. Cycle) Operating cycle can be derived from time allocated for batch preparation.
32.124.¢c Insoluble Waste Preparation — East Area 241 Mixer Pumps (Discharge Nozzle Height)} S;;d!\;able. Nozzie height is one parameter that wil: Getermine the ability to relfieve insoluble
> o or p 1 ~ - - -
32124c¢c Insciuble Waste Preparation — East Area X 241 Mixer Pumps (Nozzle Orientation) S;ir;vsable. Nozzle orientation is ore parameter that wiil determine the ability to retrieve insolubht
: . i § tre g i i {al Tea
121 94c¢ Insoiuble Waste Preparation — East Area X 243 Mixer Pumps {UgD) 'Denvable UeD is a measure of tiz energy being imparted into the waste 10 break up the
insoluble waste.
" TWR P, dituent > lute th 1igs. Fi
3.2124¢ Insoluble Waste Preparation — East Area X 242 Transfer System (Diluent) ::ﬂsiteydtzna::dduen? O8UP, diluent will be added to dilute the solias. The FOC requires the
. . - TWR , ditient wi iG gitute th X !
32124c Insoluble Waste Preparation — East Area X 243 Other Operating Rgmnts (Chemical Addition) Ba}s{ed on the S OBUP, dituient will be added i ailute ther solias. The FDC requires the
ability to add diluent.

32.124c Insotuble Waste Preparation — East Area X 243 Other Operating Rqmnts (Op. Cycle) Operating cycie can be derived from lime allocated lor batch preparation.

*|Sheb Tanks i

Transfer Waste Between Eas1 Area Doubie- e

Aﬂs -

AT

fer times in the f) ts
200 East Area Waste Batch Transler X 242 Transfer System (Velocity) S:: the balch ransler times in the specification and he velocvry i the FDC are based on 140
32.125a 200 East Area Waste Batch Transler X 243 Other Operating Rgmnts (Op. Cycle) Operating cycle can be derived from time allocated for batch transler.
FDC uses fluid velocity instead of Reynolds number  The W-211 systems will be capabie of thi
Waste Pumpability X 24.2 Transfer System (Velocity) flow at or below the specified viscosity. As the viscosily increases, the system may not be

capable of maintaining the specified velocity. The specification aliows 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.FDOC-001, Rev 3-

COMPARABLE/DERIVABLE
PARA. DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FDC
NUMBER REQUIREMENT N/A No T Yes # REQUIREMENT Notes
i
- - § < - FDC has a regurement of 20% solids, not the 30% solids required by the specification. With the
2 ! T Z.4. ! ter . ) y P
32.1.25b Waste Pumpability X 242 Transler System (Sofids) higher solids content, the pumps may not be capable of maintaining adequate flow .
3.21.25b Wasie Pumpabiiity

Instrumentation & Controi {Safe Operation & Failure}

Safe operahon includes avoi cnng pluggng of the -ansfer lines.

3.2.12. Tréﬂslé'r Was{e' 1or Cgﬁéentraﬁon_ - ) - :

3.2;1 26a Evaco;a};)v Feed Annual Volume Function |s-b°Ly<':nd W-211 scope. -
32126b Evaporator Feed Rate X Function is beyond ‘#-211 scope.

3.231.26¢ Evaporator Feed Requirements

Funciion is beyond W-211 scope.

Waste Pumpability

Inslrumentahon & Control (Sale Operallon & Fanlure)

Sa!e operatlon mcludes avmdmg pluggﬂLf the tra'\sler lines.

Transter w ste to Low-mwy Waste Stagmg 7
2 Tanks E > .

Both the batch iransler umes in the specnhcalnc'\ and the velocity in the r-OC are based on 140

Low-Activity Waste Staging Baich Volumes 2.42 Transter System (Velocity} gpm.

32:27a Low-Aclivity Waste Staqing Batch Voiumes ! 243 Other Operating Ramats (Op. Cycle) Operating cycle can be derivea from time ailocated for baich transter.

¢ FDC uses fluid veiocity insie.:d of Reynolds number. The W-211 systems will be capabie of this
32°27%Dp Waste Purmpability X 2.2 Transfe: Systern Velocity) flow at of below ine specifiea viscosity. As the viscosity increases, the system may not be

capable oi maintaining the spesitied velocity. Tne soecification aiows higher viscosity
- FDC has a requirernent of 20% sohds, not the 33% solids required by the specificatior.. With the
O
321270  [Waste Pumpability X 242 Transfer System (Solids; higher solids content, the pumps may not be capable of maintaining adequate flow .
3.2.1.27b Waste Pumpability X 3.1 Instrumentation & Control (Safe Opevalvon -3 Fa-lure) Sate operatlon incwdes avo-dmg pluggmg of the translef imes
D 3 p oy N g p b 2

Low-Activity Waste Feed Compcsmon and

rator will select waste fo ine«1 envelope com, tion requir ts,
Physical Properties, Phase | X Operator will s O v velope composition requirements,
:.3b Waste Compatibility X Operator will select waste that satisfies compatibility requirements.
i - .0 C 11
F‘,?:SAC,"V'W Waste Productior: Cuantities, X i System level requirements toc high for project comparison of the £DC.
ase
Low-Activity Waste Feea Frequency, Phase | X i System level requirements 100 high ict project camparison of the FDC.

; | Blend Low-AcMy Wasts in Low-AdM
. {Staging Tanks i +4%

Wasle

L{‘ W\‘_.‘u Y

TRy

Other Operating Rgmnts (Sampling}

Low-Activily Waste Staging Barch Size, Phase | X 2.4 Mixer Pumps (U,D) U,D is a measure of the energy being imparted 1o iz 'he wasle
. . dit t will d ¢ hi T ol h
32.1.3.1.a |Low-Activity Waste Staging Batch Size, Phase | X 243 Other Operating Rqmnts (Chemical Addition) Based on the TWRS O&UP. diluert will be added o ¢iine the waste. The FOC requires the
ability to add diluent.
321312 Low-Activily Waste Staging Batch Size, Phase | X 243 Other Operating Rgmnts (Op. Cycle) Operating cycle can be derived from time allocated fi:: bivnding.
Low-ctivity Waste Staging Batch Size, Phase X 243

FDC requires maintaining existing provisions for samping.

- | Transter Low-Activity Waste Supemalam
- [Vendcr Feéed Storage v A% 3 4

Both lhe batch lransfer times in the specmcahon and the velocny in the :DC are based on 140

Transfer System (Velocity)

32.132a Low-Activity Waste Batches, Phase | Transfer System {Velocity) gom
3.2132.a Low-Activity Waste Batches, Phase | Other Operating Rgmnts (Op. Cycle) Operating cycle can be derived from time allocated for batch transler.

FOC uses fluid velocity instead of Fleynolds number. The W-21 1 systems will be capable of this
321320 Waste Pumpability X 242

flow at or below the specified viscosity, As the viscosity increases, the system may not be

capable ol 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 Specification: HNF-SD-WM-TRD-007, Rev. D, April, 1998 and W-211 Functional Design Criteria: HNF-SD-W211-FDC-001, Rev 3-A

COMPARABLE/DERIVABLE

PARA. DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FDC
NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes
- " FDC has a requirement of 20% solids, not the 30% solids required by the specification. With the
3.2.1.326 Waste Pumpability X 242 Transfer System {Solids) higher sofids contert, the pumps may not be capable of maintaining adequate flow .
3.2.1.3. 2 b Waste Pumpability

lnslrumenlabon & Control (Sale Operation & Fanlure)

Sale operahon includes avondmg plugcmg of the transler lines.

: |Prepare | H;gh—Level Waste Feed lor hase R
|Treatment

S el Bk on s

et e .

High-Level Wasle Feed Composition

Operator will select waste to meet envelope composmon reguurements.

High-Leve! Waste Feed Physical Properties

Operator will seiect waste that satisfies compatibility requirements.

High-Levet Waste Production Quantities, Phase

Component Ratios

h X -1 System leve! requirements 100 high fof project comparison of the FDC.
32.1.44d High-Level Waste Feed Frequency, Phase | X System level requirements too high for project comparison of the FDC.
. vyl A S et e e I - ) . &
32141 Perform Enhanced Sludge Washing (In-Tank} - e i o i
13
12144 a Sludge Wash Batch Volume X 241 Mixer Pumps (UyD) UoD is a measure of the energy being wnpaﬂed 10 rix the waste so the wash can be comple!ed
. within the allocated time.
High-Level Waste Sludge Washing Ciritical X 241 Mixer Pumps (U,D) UoD is a measure of the energy being imparted o mix the ratios can be achieved within the

; {Transfer Studge Wash Supemnatants to Eastyy.»:
* IDSUbIE-Shell Tanks 72 ¢)

,wu"*-n. e

allocated time.

S i s

IR S

Transter High-Lovel Waste Siudge 1o Low-
Actvity Wasletigh-Level Waste PlarnfX.cs +

32.142a Sludge Wash Supernatant Total Volume X System level requirements too high for project comparison of the FDC.
- Tor G " —— — t
3.2.1.42b Studge Wash Supernatant Batch Volume 242 Transier System (Velocity} gB;: the balch transfer times in the specification and the velocity in the FDG are on 140
321420 Sludqe Wash Supernatant Batch Volume X 243 Other Operating Rgmnts (Op. Cycle} Operating cycle can be derived from time allocated for batch transfer.
FDC uses fluid velocity instead of Reynolds number, The W-211 systems will be capabie of this
32i.42¢ Waste Pumpability X 242 Transfer System (Velocity) flow at or below the specified viscosity. As the viscosity increases, the system may not be
capable of maintaining the specified velocity. The specilication aliows higher viscosity
. . FDC has a requirement of 20% solids, not the 30% solids required by the specification. With the
-
32.1.42¢ Waste Pumpability X 242 Transfer System (Solids) higher solids content, the pumps may not be capab'e of maintaining adequate fiow .
32.142¢ Waste Pumpability X 3.1. lns!rumenhhon & Control {Sale Opemhon & Fanhne) Safe operation incluges avording pluaqing of the transier lines.
3.2.1.43 Prepare High-Level Waste Solids '~ s o.a . -~ J oy ) i, s gty D i Lt o - . SR R R R N TR A LY
32.143a High-1.eve! Waste Batch Sizes, Phase | X 2.4.1 Mixer Pumps (U,D} U0 is a measure of the energy being imparted 1o mix the waste.
3.2.143b High-i evel Waste Preparation, Phase t X 241 Mixer Pumps (UOD) UyD is a measure of the energy being imparted o mix the waste.

Both lhe batch uansler tumes in ihe specification and the velocuty in the FDC are based on 140

321.44a High-i_evel Waste Batch Transfer Volume X 242 Transfer System (Velocity} gom.
32.144a High-Level Waste Batch Transfer Volume X 243 Other Operating Rqmnts (Op. Cycle) QOperating cycle can be derived from time allocated jor batch transfer.
FDC uses fluid velocity instead of Reynolds number. The W-211 systems will be capable of this
3.21440b Waste Pumpability X 242 Transfer System (Velocity) flow at or below the specified viscosity. As the viscosity increases, the system may not be
capable of maintaining the specilied velocity. The specification allows higher viscosity
. i f fi i i ication, Wi :
12144b Waste Pumpability x 242 Transfer System (Salids) FDC has a requirement of 2% solids, not the 30% solids required by the specification. With the

higher solids content, 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, Aprii, 1998 and W-211 Functional Design Criteria: HNF-SD-W211-FDC-C01, Rev 3-A

COMPARABLE/DERIVABLE

3.2.3.3b

PARA, DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FOC
NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes

3.2.1.44b Waste Pumpabiity X 3.a. Instrumentation & Controi (Safe Operation & Faiture) Sale operation includes avoiding plugging of tne transler lines.

215 Characterize DST Waste oo
DST

3215a g:(;ig:‘i:\'s\l‘lasle Charactenzation X 243 Other Opzrating Rqmnts (Sampling} Function is beycnd W-211 scepa. FDC tequires maintenance of existing capability.
DET System Waste Characterization L

£ .

J235a Requiremenis X Function is beyond W-211 scope.

3216 Distiiute Utilities I Double-Sheh Tank System

32107 - Support Oouble-Shell Tank System .. -1 .. . ¢ N -

3.2.3 External Interface Requlrements '~ . ~-! =

pay. Extemnal Waste Generators Usmg Surface g % . R <N

St Transport ‘<. . : . = :

3.2.3.1.a 204-AR Waste Receipt Propemes Function is bevond 'W-211 scope.

3.2.32 Plutontum Finishing Plant (PFP} - L -

35322 Piutorium Finishing Plant Waste Annual X Funclion is beyond W-211 scops
Volume

3.232b Plutonium ansmng Plant Waste Propemes X Function is beyond W-211 scope.

3233 SPant: .- . St wiss St ) - B Lt S . PN I

3.233.a S Plant Waste Volume X Functlon is beyond W- 21 1 scope.
S Plant Waste Properties X Function is beyond W-211 scope.

" |Faciity (WESF).

B PlantWaste Encapsulation and Slorage ArY

B Plant/Waste Encapsulation and Storage

3234a Facility Waste Volume X Function is beyond W-21 1 scope.
B PianyWaste Encapsulation and Storage .
32340 Facility Waste Properties X Function is beyond W-211 scope.
3235 7" .. 1Single-Shell Tank System -3« . ~diiod boants * a s T T e T L i R Tt - T A S T iy i et T TN T ¢ $ids 1]
- \
3.235.2 a’ez;semg!e Shelt Tank Salt Well L:quld Wasle X 3 Function is beyond W-211 scope.
3.2.36b S:ijjiengle—sr\ell Tank Salt Well Liquid Waste X r Function is beyond W-211 scope.
3.235.¢ Singie-Shell Tank Salt Well Liquid Waste x Function is beyond W-211 scope
Properties
32354 ﬁ::;:?hell Tank Waste Retneval Volume, x Function is beyond W-211 scope.
3.2.36 Evaporator - . s we i o s Lo . » RN LD TE NE g meho R R T U R P e
3.2.36.a Coencentrated Waste Receipt Rate X Function is beyond W-211 scope.
3.2.36b Concentrated Waste Composition X Function is beyond W-211 scope.
3.236.¢ Emergency Transfer Volume from Evaporator Function is beyond W-211 scope.
32.3.7 &+ - IPhase | Low-Activity Wasle Plant . .-~ ‘- # 2. by o e ‘ # SN e . Cae WAoo R N T e SR e R |8
32174 Low-Activity Waste Plant Entrained Solids Total X Function is beyond W-211 scope.
Volume
32570 Entrained Soiids Batch Volume Requirements X Function is beyond W-211 scope.
3.237¢ Entrained Solids Physical Properties X Function is beyond W-211 scope.
3237d Waste Product Sodium Content X Function is beyond W-211 scope.
J237e Entrained Solids Cesium-137 Content X Function is beyond W-211 scope.
32374 Entrained Solids Technetium-89 Content X Function is beyond W-211 scope.
323749 Plutomum Content X Function is beyond W-211 scope.
3237h Separable Graancs X 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, 1998 and W-211 Functional Design Criteria: HNF-SD-W211-FDC-001, Rev 3-A

COMPARABLE/DERIVABLE

PARA. DST SYSTEM SPEC. AEQUIREMENT SECTION W-211 FDC
NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes
32374 Scaling X Function i1s beyond W-211 scope.
32374 Stabdity Prevention of Exothermic Reaction X Function is beyond W-211 scope.
3.23.7.k Immobilized High-Level Waste Impacts X Function is beyond W-211 scope.
323.7.1 Waste Pumpability X 3.1, Instrumentation & Control (Safe Operation & Failure) _ }Sate operation includes avoiding plugging of the transler lines.
Waste Pumpability X

32371

i

Phase | Low-Actmty Wasla/Hugh-Level Wasle ~
*|Plant - Lvoeey = L

Function is beyond W-211 scope.

Entrained Solids Total Volume

Function is beyond W-211 scope.

Entrained Solids Properties

Function is beyond W-211 scope.

- 1Cenlral Plateau Electrical Sysiem £« »

SN,

e fe¥iieg HR

RO
[

=

- |Gentral Plateau Water System.

System Quality Factors:*i 5

3

DST System requuemem haru to mterp(et FDC doesn't address all important aspects of RAM

Tt TR

Reliability, Availability, Maintainabiity X 232 Degree of Reliability {e.9.. time constraints for pump repiacement),
A - L " o Itis assumed that this instrumentation would be used for predictive maintenance to provide high
3.2.5. Retiavility, Availabifity, Maintainability X 241 Mixer Pumps (Monitoring) refiability and availabiity.
A o I " . . DST System requirement hard to interpret. FDC doesnt address all important aspects of RAM
3251 Reliability, Availability, Maintainability X 243 Other Operating Rqmnts (Single Failure) {e... time constraints for purmp replacement).
- —_— L . . FDC identifies need ldr salety anaiysis to determine the refiability and availability necessary for
3.2.5.1 Reliabiity. Availabilty, Manntamabnhty X 244 Services {Electrical) nuclear safety. This will determine the need for standby and/or uninterruptable power.
I T I . . . DST System requirement hard to interpret. FOC doesn't address all important aspects of RAM
3.25.1 Reliability, Availability, Maintainability X 245 Maintenance Rqmnts (Ease of Maintenance.) {e.g... ime constraints for pummp replacement).
. I P . . DST System requirement hard 10 interpret. FOC doesn‘t address all important aspects of RAM
3251 Reliabinty, Availability, Maintainability X 245 Maintenance Rqmnts. (Equipment Access) {€.g... ime constraints for pump replacement).
" . N - . - . DST System requirement hard to interpret. FOC doesn't address all important aspects of RAM
2
3.25.1 Reliabitity, Availability, Maintainability X 245 Maintenance Rqmants. (Facility /Equipment Layout) {e.g., time constraints for pump replacement).
e - R Maintenance Rgmnts. (In Situ Maintenance & DST System requirement hard !o interpret. FDC doesn't address ai! important aspects of RAM
3251 Reliability, Availability, Maintainability A X 245 Caiibration) {e... time constraints for pump replacement.
3.2.5.1 Reliabibty, Availability, Maintainability X 3.1 tnstrumentation & Control (Maintenance} FDC doesn't contain calibration requirements.
3.2.5.1 Rehability, Availability, Maintainability X 3.1 Instrumentation & Control (Repair) FDC doesn’t contan calibration requirements.
3251 Reliability, Availability, Maintainability X 3.3 Piping (Plugging Prevention) Comparable if piping is sized to obtain the specilied Reynoids Number.
" o I L . . DST System requirement hard fo interpret. FDC doesn't address alt important aspects of RAM
251 Reliability, Avaitability, Maintainability X 3.4, Gen. Mech. Process {Single Failure) {e.9., time constraints for pump replacement).
- I T . - . DST System requirement hard to interpret. FOC doesn't address all important aspects of RAM .
3.2.5.1 Refiability, Availability, Maintainability X 4.8.1 Maintenance Facility (Cost Effective) (e.9., time constraints for pump repiacement).
0 - e . . i " DST System requirement hard 1o interpret. FDC doesn't address afl important aspects of RAM
3.2.5.1 Reliability, Availability, Maintainabifity X 482 Maintenance Equipment {Radiation Protection) {e.g., time constraints for pump repiacement). (
. P e . . DST System requirement hard to interpret. FOC doesn't address alt important aspects of RAM
3.2.5.1 Reliability, Availability, Maintainability X 4.8.2 Maintenance Equipment (RAM) {e.9., time constraints for pump replacement). {
3252 Design Lile X 2.3.1 Design Life {Permanent Modifications) Should be denvabie from specification design lite.
3252 Desian Life X 231 Design Life {Pumps) Should be derivable from specitication design life.
3.252 Design Lite X 2.3.1 Design Life (Replaceable Equipment) Should be derivable from specification design hfe.
3252 Design Life X 249 Monitoring System (Camera Life) Should be derivable trom specification design life.
12521 Design Lila X 3.2 Electrical {Design Lite) Shouid be denvab‘e from spec»llcahon dns@Jﬂe.
328 Environmental Conditions * .- + .-, .., 3 e - 4 - Sl R I L T R SR PR AT R - . LT 3 S e A o5




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-001, Rev 3-A

COMPARABLE/DERIVABLE

PARA. DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FDC
HUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes
FDC reference GH-CLIM-01 which is onty for HVAC design. This document doesn't include
3.26. Environmental Conditions X 233 Operating Environment (Ambient Conditions) some environmental conditions {e.g., solar radiation, dust, and soil temperatures) and defines
less conservative extremes.
3.2.6.1 Environmental Conditions X 248 Waste Tank/Equip. Loading {Natural Loads) _ Natural loads are comparabie.
In section 2.3.3, FDC references GH-CLIM-0t wrich is only for HVAC design. This document
326 Environmemal Conditions X 3.1, Instrumentation & Controt (Environment) doesn't include some environmental conditions (2.g., solar radiation, dust, and soil
temperatures) and defines iess conservative extremes.
In section 2.3.3, FDC relerences GH-CLIM-01 which is only for HVAC design. This document
3.2.6.1 Environmental Conditions X 3.2. Electrical (Environmentai Conditions) doesn't include some environmental conditions (e.g., solar radiation, dust, and soif
temperatures) and deflines iess conservative extreines,
In section 2.3 3, FDC references GH-CLIM-01 which is only for HVAC design. This document
3.2.5.1 Environmentat Conditions X 34 Gen. Mech. Process (Elastomers) doesn't include some environmental conditions (e.g., solar radiation, dust, and soil
temperatures) and defines iess conservative extremes.
1264 Environmental Conditions X Water (Buried Water Lines) FQC requires burial of water lines to prevent freezing. DST specification provides subsurface
soil temperature data.
328.3 Environmental Conditions X Design Basis Earthquake Natural loads are comparable.
3268 Environmental Conditions X Design Basis Wind Natural loads are comparable.
3.2.6.1 Environmental Conditions X Design Basis Flood Both documents say DST System is outside fiood pane,
3.2.6.1 Environmental Conditions X Volcanic Eruptions Natural loads are comparabie.
32.6.1-¢si0 3 |Emvironmental Condifions -~ © ' 1w o <t~ | TR R L R B R T e R T R o L e 1
. 233,241, 8 0 " . . FOC requires equipment to be compatible with waste properties. The project is using the TCRs
3.2.6.2 Chemicai 242 ating Environment (General Chemical) to define tank chemical properties. The TCRs are compatable 1o the best basis inventory.
N . FDC requires equipment io be compatible with waste properties. The project is using the TCRs
3262 Chemical 242 Transfer Sys. (General Chemicaf) to define tank chemical properiies. The TCRs are comparable to the best basis inventory,
N o . _ FDC requires equipment 1o be compatible with waste pfopehies. The project is using the TCRs
3262 Cremica 2410 Materials (Chemical Compatibility) lo define tank chemicat properties. The TCRs are comparable 10 the best basis inventory.
- . . . " FOC requires equipment to be compatible with waste properties. The project is using the TCRs
3284 Chermca: 3.5 instrumentation & Control (Safe Operation & Failure) to define tank chemical properties. The TCRs are comparable to the best basis inventory.
- . - FDC requires equipment to be compatble with wasie properties. The project is using the TCRs
3262 Chemical 32 Electrical (Environmental Conditions) to deline tank chemical properties. The TCRs are comparabie 1o the best basis inventory,
ar FOC requires equipment to be compatible with waste properties. The project is using the TCRs
3262 Chemica! 34 Gen. Mech. Process (Elastomers) to define tank chemical properties. The TCRs are comparable {o the best basis inventory.
3263 Radiation X 233 Operating Environment (General Radiation) ;ﬁ\? maximum is 500 Rhr. DST System specification radiation level in 1anks goes up 1o 1,000
i i . ficatic i i
3263 Radvation X 2.3.382.4.9 |Operating Environment (Camera Radiation) ;;)h(r: maximum is 500 R/r. DST System spectfication radiation jevel in tanks goes up to 1,000
- . : Integrated dose in the FDC is based on 2 2E07 rad. DST System specification maximum
2 4
3263 Radatior: X 24.4 Mixer Pumps (Integrated Dose) integrated dose (for AY-101] is 9.5E07rad.
- - Integrated dose in the FDC is based on 2.2E07 rac. DST System specification maximum
1y
3263 Radiation X 242 Transfer System (Integrated Dose) integrated dose (for AY-101) Is 9.5E07rad.
" . RS - Integrated dose in the FDC is based on 2.2E07 rad. DST System specification maximum
3.26.3 Radiation X 24.10 Materials (Radiation Compatibility) integrated dose (for AY-101) is 9.5E07rad.
1263 Ragiation X 34, Instrumentation & Control (Safe Operation & Failure) Integrated dose in the FDC is based on 2.2E07 rad. DST System specification maximum

integrated dose {for AY-101) is 9.5E07:ad.



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-001, Rev 3-A

COMPARABLE/DERIVABLE

N R W
Materials, Processes, and D:sggtPr_adilc‘

PARA. DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FDC f
NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes
- - . . - Integrated dose in the FOC is based on 2 2E07 rad. DST System specification maximum
3.26. Radiation X 3.2, Electrical (Environmental Conditions) integrated dose {tor AY-101) is 3 SE07rad, {
- Integrated dose in the FDC is based on 2.2E07 rad. DST System specification maximum
3.2.6.3 Radiation X 34 Gen. Mech. Process (Elastomers) integrated dose {for AY-101) is 9.5£07rad. {
327 Transportability x 248  |Shipping & Handling (Sofid Waste Disposal Containers) | DC US®8 WHC-CM-2:14 which has been replaced by HNF-PRO-157 which is used in the
system specification
3.27 Transportability X 2.46 Shipping & Handling (Waste Containment) Conlai It of wasle 1s part of packaging and shipping.
3.28 Flexibility and Expansion X 3.1, Instrumentation & Control (Expansion} FDC requires ability to expand I&C system.
328 Flexibility and Expansion X 3.4 Gen. Mech. Process {Commercial Parts) Use of commercial parts wui provide a degree of fl2xibility
Flexibility and Expansin X 63 U. S. Department of Energy Orders Both invoke DOE Order 6430.1A.
Oesign and Construction X 3.3. Piping {Consensus Standards) DOE Order 6430.1A invokes these standards
Design and Construction X 4.4.2 Instrument Air {Consensus Standards) DOE Order 6430.1A invokes these standards
Desian and Construction X 4.43 Electricat (Consensus Standards) DOE Order 6430.1A invokes these standards
Design and Construction X 4.5, Lighting (Consensus Standards) DOE Order 643C.1A invokes these siandards
Design ang Construction X 4.6 Structural {Consensus Standards) DOE Order 6430.1A invokes these starcards
Desiga and Construction X 4.7 Energy Conservation {Consensus Standards) Both invoke DOE Order 6430.1A.
Design and Construction X 4.8.1 Facility (Maintenance Requirements) Both invoke DOE Order 6430.1A.
Design and Construction X 6.1 Requirements Documents {Consensus Standards) DOE Order 6430.1A invokes these standards
Design and Construction X 6.3 U. S. Department of Energy Orders Both invoke DOE Order 6430.1A.

Toxic Products and Formulations

Industriai Safety/Hygiene {Hazardous. Matertal)

FDC has more conservative requiements for the hazardous materials within it's scope.

3.3.1.1 Toxic Products and Formulations 59 Waste Min. & Hazardous Material Usage (Encapsulation) |FDC has more conservative requirements for the hazardous materiais within t's scope.

3.3.1.1 Toxic Products and Formulations X 5.9 Waste Min. & Hazardous Material Usage (Regulated) FDC has more conservative requirements for the hazardous materials within it's scope.

3314 Dangerous Waste - X 2438464 git:;so;;evahng Ramnts {Decontamination Fluid FDC requirement can be derives from system requiremeri.

3300 Dangerous Waste X 246 gzm'(?bﬁi:)a"d"“g {Decontamination Solution FDC requirement can be derived from system requirement.

3.3.1.2 Dangerous Waste X 5.9 Waste Min. & Hazardous Material Usage (Regulated} FDC has more conservative requrements for the hazardous materials within it's scope.

3.3.1.2 Dangerous Waste X 6.3 U. S. Department of Enerqy Orders Both invoke WAC-173-303.

3.3.1.3 Decontamination & Decommissioning X 241 Mixer Pumps (Pump Decontarnination) Design details can be derived from system requiremen.

3.3.1.3 Decontamination and Decommissioning X 513 Contamination Control (Decontamination} Both require provisions for decontamination.

3313 Decontaminitinn and Decommissioning X 5.8 Decontamination and Decommissioning Derivable from syslem requirement

3.3.11 Cornputer Resource Reserve Capacity X Requirement is beyond W-211 scope.

332 Electromagnetic Radiation X 2. instrumentation & Control (EM) f:;f requires separation of power and control wiring, but doesn’ deal with other EM! (
3.3.3 Namepiates and Product Markings X 2.4.6 Shipping & Handling {Marking) Both invoke requirement in DOE Order 6430.1A.

3.35 Interchanageability X 3.4 Gen Mech Process (Commercial Parts) FDC doesnt address mlerchangeabnlny requwements {
3.3.€ <~ Tt [Sately s ¢ Ay LAY L LGl | s e iy R DR R R R T R N T O R R e S A Sl OWE v L Phedcine X h e R R
3.3.6.11 Occupanonal Radiological Protection X 241834 Muxer Pumps (Safety Interlocks) “Salety” interlocks are vequured lof perssanel saleiy

3.3.6.1.1 Occupational Radiological Protection X 2.4.3 Other Operating Rgmnts (ALARA) Both require application of ALARA.

3.3.6.1.1 Occupational Ragiological Protection X 2.4.6 Shipping & Handling (Radiation Protection) Both require limiting ol personnei oose rates.

3.3.6.1.1 Occupational Radiological Protection X 3.1. Instrumentation & Control (Radiation Monitoring) Instrumentation requirements car. be derived Irom HSRCM-1,

3.3.6.1.1 Occupational Radiological Protection X 3.3. Piping (Siphoning & Backtiow Prevention.) FDC requirements limit personnel exposure.

3.36.1.1 Occupational Rarilogical Protection X 4.2 Civit (ALARA) Both require application of ALARA.

3.36.1.1 Occupational Fa-fioloaical Protection X 4.4.1 Water (Backfiow Prevention) FDC requirements limit personne! exposure.

33611 Occupational Hadiwlogical Protection X 4.8.1 Facility (ALARA} Both require application of ALARA,

3.36.1.1 Occupational Hadiological Protection X 482 Equipment {Radiation Protection) FOC requirements limit personnel exposure.

33.6.5.1 Occupational Radiological Protection X 5.1, Salety (ALARA;} Both require application of ALARA.

3300y Occupational Radiological Protection X 5.1.2.1 Design Basis Accidents {Safety Analysis) Both require salety analysis using desicn basis 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 Functional Design Criterla: HNF-SD-W211-FDC-001, Rev 3-A

COMPARABLE/DERIVABLE
PARA. DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FOC
NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes
336.1.1 Occupationai Radiologica! Pratection X 5.1.2.2 Component Failure Anaiysis {Radiation Protection) Both reference HSRCM-1.
3.3.6.1.1 Occupationat Radiological Protection X 5.1.4 Shielding (ALARA) Both require application of ALARA,
3.3.6.1.1 Occupauonal Radiologicai Protection X 5.1.5.1 General Radiation. Protection {Radiation Alarms}) Alarms are required for personnel safety.
3.3.6.1.1 Occupational Radiological Protection X 5.1.5.2 Radiation. Protection Optimization {ALARA}) Both require application of ALARA..
3.3.6.1.1 Occupational Radiological Protectior: X - 5153 aOCA‘:‘A?’ Occupational Ext. Radiation. Exposure Both require application of ALARA.
" . . . Control of Occupational Int. Radiation. Exposure . )
3.3.6.1.1 Occupationa! Radiological Protection X 5.1.54 (Radiation Protection} Derivable requirement for personne! safety,
3.3.6.1.1 Occupational Radiological Protection X 5.1.8 Abnormal Operations Both require safety analysis using design basis accidents.
3.3.6.1.1 Occupational Radiological Protection X 54.5 Design Basis Power Failure Both require safety analysis using design basis accidents.
3.36.1.1 Occupational Radiological Proteciion X 6.2 U.S. Code of Federal Regulations (Radiation Protection) S?R“C";'_“‘e"" of 10 CFR 835 are satistied by
33612 %ﬁ:‘;’)“"a' Salety and Heaith Standards x 2.4.1 834 Mixer Pumps (Safety Interlocks) "Safety" interlocks are required for personnel safety.
3.3.6.1.2 ?oc;\:&a’nonal Safety and Heaith Standards X 243 Other Operating Rgmnts {Remote Operation) Neither document contains operation and maintenance concepis.
336.1.2 %:;n{;shonal Satety and Healtn Standards X 244 Services (Hoisting Haroware) FDC requirements can be derived from system requirement.
o~ <
33€-°2 (C())cs_;(ﬁhonal Safety and Health Standards X 33. Piping (Siphoning & Backfiow Prevention.) FDC requirements can be derived lrom system requwremen.
33612 %o;:;;a)uonal Satety and Health Standards X 482 Equipment {Grounding) FDC requirements can be derived from system requirement,
3.36.12 (OSHDAB)"OM' Safety and Health Standards X 5.1. Safety (Safety Analysis) FDC requirements can be derived from system requirement.
33612 %;‘;‘;3"“3' Safety and Healih Standards X 514  |Shielding (ALARA) Both require appiication of ALARA
3.361.2 (Cz)c;:r;a:honal Safety and Health Standards X 5.1.8 industrial Safety/Hygiene (Hazardous. Material) FOC has more conservative requirements for the hazardous materials within it's scope.
33612 %c;:;;a;uora. afety and Heaith Standards X 5.1.8 Abnormal Operations Both require analysis using design basis accidents.
336.12 %cg‘:):)"o"a' Salety and Health Standards X 5.19 Tratfic Safety . Traffic flow during an emergency is an OSHA consideration.
3.36.1.2 (Oocg:y;a‘nonal Safety and Health Standards X 545 Design Basis Power Failure Both require analysis using design basis accidents
}
M S S
3.36.9.2 %:;T)“OM' Safety and Heafth Standards X £5.4.6 Design Basis Fire Both require analysis using design basis accidenis,
S
336,12 (C())c;:;:\a)hona! Safety and Heath Standards X 5.9 Waste Min. & Hazardous Material Usage (MSDS) MSDS sheets are an OSHA requirement.
336.1.2 %’g;’{‘:“""a' Satety and Health Standards X 6.1 Requirements Documents (OSHA) Both require compliance with OSHA.
33612 %?;ﬁ")‘”""' Saety and Health Standards X 6.2 U.S. Code of Federal Regulations (OSHA) Both require compliance with OSHA.
3362 Occupational Radiological Protection X 3.4. Gen. Mech. Process (Safe Failure) Sale failure is part of occupational radiclngical protection.
3.3.62 - |System SafetyT-s- s "Bl 25  8 LaE  ds e | % e B (R R e s R e R P s S N T TS R L o 1S
3.3.6.2.1 Corrgsion Prevention and Controt X 3.3. Piping {Cathodic Protection) Both require corrosion protection.

. . N . Derivable. The variable speed dnves ailow operation with the lowest possible heat input and,
3.362.3 Tank Temperature Limits X 241 Mixer Pumps (Variable Speed) thus, maximizes run time without exceeding the temparature imits
336232 Tank Temperalure Limits X 2.4.1 82.4.2 |Mixer Pumps (Wasle Temperature} Both require staying within temperature limits.

33623 Tank Temperature Limits X 2.4.183.4 [Mixer Pumps (Salfety Interlocks) "Salety" interlocks are required for syslem safety.
33603 Tank Temperature Limits X 247 Thermal Considerations (Added Heat) Both require staying within temperature limits.
33e23 Tank Temperalure Limits X 3.1, Instrumentation & Control (Safe Operation & Failure} System safety requires staying within temperature lirits.




BASELINE COMPARISON OF DST SYSTEM SPECIFICATION TO W-211 FUNCTIONAL DESIGN CRITERIA

Based on DST System Specification: HNF-SD-WM-TRD-037, Rev. D, April, 1998 and W-211 Functional Design Criteria: HNF-SD-W214.FDC-001, Rev 3-A

COMPARABLE/DERIVABLE
PARA, DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FDC
NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes
33624 Dome/NVauli Loading X 248 Waste Tank/Equip. Loading {Induced Loads) Both limit induced loading.
33625 Dome/Vault Loading X 2.4 Mixer Pumps (Support) Both limit induced loading.
3363 - Environmental Salety«~:‘ L. st gy S vl R i M B R I AR e R R R A e T TR T T L T v T 2 3 £
3363 Environmentat Safety (All Sections) X 3.4 Gen. Mech. Process (Sale Failure} Both require protection of the nubiic and environment atter a failure,
33631 Secsndary Containment and Leak Detection X 241 Mixer Pumps {(Waste Containment) Both require waste containmer:.
336.3.1 Secondary Containment and Leak Detection i X 243 Other Operating Rqmnts (Leak Containment) Both require waste containment.
3.3.6.3.1 Secondary Containment and Leak Detection i X 243 ;Other Operating Rgmnts (Leak Containment) Both require waste containment.
3.36.3.1 Secondary Containment and Leak Detection X 3.1. ]tnskrumenlahon & Control {Confinement; Both require waste containmen*.
33631 Secondary Containment and Leak Detection X 3.4, IInstrumentation & Control (Safe Operation & Failure) Both require waste containment.
3.3.6.3.1 Secondary Containment and Leak Detection X 3.3. Piping (Secondary Containment) Both require waste containment.
3.3.6.3.1 Secondary Containment and Leak Detection X 5.1.3 Contamination Control (Containment) Both require waste containment.
33631 Secondary Containment and Leak Detection X 52 Environmental Protection Both require waste containmeni.
33631 Secondary Containment and Leak Detection ] X 8.3 i:rosle?::::‘n ment of Energy Orders (Environmental Both require waste containmen.,
}
3.3.83.2 Spiti Pievention and Controls X 243 Other Operating Rgmnts (Level & Pressure) Level monitoring is part of spiti preventlion.
3.36.3.2 Spill Preveniion and Coritrols X 3.1, Instrumentation & Control {Safe Operation & Failure} The system mus! contain waste during design basis events,
3.3.6.3.2 Spuli Prevention and Controls X 3.3 Piping (Cverflow and Pressurization) The system musi contain waste during design basis events.
3.363.2 Spill Prevention and Controls X 5.2. Environmental Protection The system must contain waste guring design basis events.
3.35633 Nonradioacuve Airborne Emissions X 2.4.1 3.4 iMixer Pumps (Salety Interlocks) "Safely” interiocks are required for environmenta! protection.
3.3.6.3.3 Non-radioactive Awborne Emissions X 3t Instr ion & Control (Sale Operation & Failure) Airborne emissions must be limited during operation and system failures.
33633 Non-radioactive Airborne Emissions ! X 4.3. Ventilation (Tank Pressure} Tank pressure will be maintai~ed negative to controf airborne emissions
i
T
33633 Non-radioactive Airborne Emissions X 3. Environmental Protection The system must contaln waste during deslign bas.s events.
33634 - Radioactive Airborne Emissions X 2.4.1 83.4 Mixer Pumps (Safety Interlocks) “Safety” intertocks are requireg for environmental protection.
3.36.34 Radioacuve Airborne Emissions X 3.1. Instrumentalion & Control (Safe Operation & Failure} Airborne emissions must be imited during operation and system failures.
336354 Radioactive Airborne Emissions X 43. Ventilation (Tank Pressure} Pressure monitoring is part of preventing airborne erissions.
3.3.6.3.4 Radioactive Airborne Emissions X 513 Gontamination Control (KVAC) HEPA filtration and release monitoring is pan of preventing arborne emissions.
3.3.6.34 Ragioactive Airborne Emissions : X 5.2. Environmentai Protection The system must contain wasie dunng cesign basis events.
y - n - [
33635 Monitoring of Liquic Effiuent Discharges to the X ! Disposal of liguid etluents is aot within the W-211 work scope
fnviconment t
33¢3.6 2;:3;:::’;;"‘“'%“0" of the Public and ' X 2.4.1 83.4  [Mixer Pumps {Salety interiocks) “Safety” interlccks are reguirec or public and enviionmentai protection.
i 1
- — - ;
33636 E:S:fgfr:e’:low“zon of the Public and X 3.1 Instrumentation & Controi (Safe Operation & Failure} Airborne emissions must be «mited during operaticn and system faitures.
f i " " ited i ih acification imsie h O g h - ich i
313636 Rad.nahon Protection of the Public and X 5155 Control of Pubiic Radiation Exposure (Public) H;-mlovd proc_edures cited in ihe spacification imzlement the requirements of HSCRM-1 which is
Environment cited by the FOC.
- - v
33636 ::gifé:‘o:;r‘olechon of the Public and X 3.2, Environmenta! Protection The system must contain wasie curing design basis events.
rient
. P i 1
3.3.6.3.6 E:S:f;;o':eiriolccnon ol the Puotic and X 52. Environmentai Protection The system must contain waste during design basis events,
33656 Radration Protection of the Public and X 6.2 YU.S. Code ! Federal Regulations (Radiation Protection) H.an!ord procedures ciled in the specihication impiament the requirements of the DOE Order
Environment cited by the FDC.
Radiation Protection of the Public and 1U.'S. Depantment of Energy Orders (Radiation Hanford protedures cited in ihe specification implement the requirements of the DOE Order
33636 X €3 h .
Environment Pratection) cited by the FOC.
. Flammable Gas (LFL & UFL)/Gas & Steam . " . . N
6.3, i tbe fie b E
33637 Bumps/Containme:nt Vessel Pressure X 3.1, instrumentation & Controf (Safe Operation & Failure) Flammable gas concentrations must bz controlied curing normar and ofi-normal operations.
-~ a Flammable Gas (LFL & UFL)/Gas & Steam .
3. I . 0N
33637 Bumps/Containment Vessel Pressure X 5.1. Safety (Flammable Gas) Both require control of flammable gas concentrations.




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-001, Rev 3-A

COMPARABLE/DERIVABLE
PARA. DST SYSTEM SPEC. REQUIREMENT SECTION W-211 FDC
NUMBER REQUIREMENT N/A No Yes # REQUIREMENT Notes
3.3.7 Human Engineering X KRN Instrumentation & Control (Human Eng.) Section 5.5 invokes DOE Order 6430.1A.
3.37 Human Engineering . X 5.5, Human Factors Both invoke DOE Order 6430.1A. -
3.3.8% 55 - |Nuciear Safely w0 . v e i A 4% FER i ey B 2T TR B R T g R N A N P R S e

. X . L ’ FOC identifies need for safety analysis 1o determine the reliability and availability necessary for
8. 4. ! } g f
3.3.8.1 Criticasity Safety X 244 Services (Electricai) nuclear safety. This will determine the need for standby and/or uninterruptable power.

i

3381 'Crzs.\calir; Satety X 3. Instrumentation & Control {Safe Operation & Failure) The system must avoid a crificaity dunng design Sasis evenis.

3.3.6.1 Crticality Safety X S.1.1 Criticality Safety Both invoke DOE Order 6430.1A.

3.3.8.2 Nuciear Safety X 5.1 & 5.1.2 {Safety Analysis Both require safety analysis

3.3.8.2 Nuc'ear Salety X 5.1.2.1 Design Basis Accidents (Loads} Both require salety analysis using desian basis accide:ls.

3382 Nuclear Safety X 6.3 U. S. Department of Enerqy Orders (Nuciear Safety) Both require a salety analysis.

33482 Nuciear Salety Classification X 2.4.1 83.4  {Mixer Pumps (Salety Interiocks) “Safety” interlocks are recuired for nuclear salery,

RRCERA Nuciear Safety Classificatior. X 546 Design Basis Fire Analysis of radiological consequences of a fire wouid be included in the safety analysis.

-

FEeE
= . P

ents.” The specilication uses HNF-PRO-

e

General System and Information Security X 53 |Sateguards and Security 394 which references the implementing DOE manual (DOE M §632.1C-1).
Raaiation Area Security X 55 Site Standards Both invoke HSRCM-1.
Government Furnished Property Usage X No GFE will be provided to 'W-211 project.

FDC addresses requirements ior drawing only. Specification also addresses requirements for
3.4 DOCUMENTATION X 586. Design Format (Drawings) controlled documents and QA recoras. W-211 has a separate agreement 10 maintain QA
records and to use controfled documents.

35 LOGISTICS .. -t R L s i Re eyt oy ~adug L .7 X R At R e TR T R T e [
- . " - Itis assumed that this instrumentation would be used for predictive maintenance to provide
35 Maintenance and Operation X 241 Mixer Pumps (Moniloring) sufficient reliability and availability to meet mission needs
3.5.1 Maintenance and Operation X 243 Other Operating Rgmnts {Remote Operation) Both require remote operation.
——— - - FOC aa0 or omion
354 Maintenance and Operation X 3.1 Instrumentation & Control (Operation) f‘;p:::all‘:z?‘llon requires remote operation (e.g.. monitoring). FDC requires stations for monitofing
ificati ires the adiiy ¢ ik 3 i il >
35 - Maintenance and Operaticn % 482 Maintenance Equipment (Concept) DST specification requires the zdilty to perlorm maintenance. FOC requires ability to remove

equipment intact.
3.5.1.1 Caldration X 3.1 instrumentation & Control (Maintenance) FOC doesn't coniain calibration requirements.

. _— . . _— -CM-2-14 which has bes I HNF-PR hich is used in th
352 Transportation o Hazardous Materiais X 246 Shipping & Handling (Hazardous Material Shipping) FDC uses WHC (.;M 2-14 wiuch has n replacea oy PRO-157 which is used in the
N system specification o
353 - - - {Solid Waste.: .,.e; MERR 0 - o et i [ yse €ty [y Tl KTl s d R e S e L e O e I e R A O T TR v o
3.53.t Solid Waste Acceptance Criteria X Requirement is beyond scope of W-211 project.
ion i -211 ject. 4 N . will pay for initial ope:
26 Personnel and Training X Function is beyond scope of W-211 project. The project, nowever, will pay for initial rator

training on equipment provided by W-211,
40 QUALITY ASSURANCE PROV!SIONS X 5.7 & 6.2 |U.S. Code of Federal Regulations (QA) Both relerence DOE Order 6430.1A




