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HANFORD TANKS INITIATIVE

TEST IMPLEMENTATION PLAN FOR
DEMONSTRATION OF IN-TANK
RETRIEVAL TECHNOLOGY

1.0 INTRODUCTION

The Hanford Site environmental management, or cleanup, mission is to protect the health
and safety of the public, workers, and the environment; control hazardous materials; and
utilize the land for other missions. In support of this mission, the Tank Waste Remediation
System (TWRS) project has been given the mission to store, treat, and immobilize highly
radioactive Hanford Site waste (including current and future tank waste and cesium/strontium
capsule disposition) in an environmentally sound, safe, and cost-effective manner.

To support the TWRS mission (Knutson 1995), waste must be retrieved from tanks and
immobilized, and the nearly empty storage facilities in the tank farm operable units must be
closed in a manner that is safe, environmentally sound, and cost effective. The Hanford
Federal Facility Agreement and Consent Order (Ecology et al. 1994) (referred to as the Tri-
Party Agreement) established milestones for completing specified activities to carry out this
mission. Among these is Milestone M-45-00, which requires retrieval of as much waste as
technically possible, with tank waste residues not to exceed 10.2 m® (360 ft°) in each
100-Series tank, 0.85 m® (30 ff®) in each 200-Series tank, or the limit of waste retrieval
technology capability, whichever is less. This milestone also requires closure of all single-
shell tanks (SSTs) by the year 2024, -

Capability to retrieve some types of waste by hydraulic sluicing is uncertain. Previously,
a sluicing process was used that was not effective entirely on hard-packed solids (referred to as
a "hard heel"). Also unknown is whether tank farms may be closed with residual waste in
compliance with applicable environmental regulations, even if the percentage of waste
retrieved complies with Milestone M-45-00. :

There is significant program risk unless retrieval performance requirements are defined
and retrieval systems are developed and deployed before contractor bids are solicited for the
retrieval scope of the TWRS privatization program (termed "Phase II privatization"). The
preparation of the Request for Proposal (RFP) for Phase II privatization is planned tentatively
to begin in the year 2002. The mission of the Hanford Tanks Initiative (HTT) is to minimize
the programmatic uncertainties and risks associated with tank waste retrieval by employing
appropriate technologies and methods to achieve the following:
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e Retrieve difficult-to-remove hard-heel waste from an SST

. Retrieve v&;aste from an SST that has been categorized as having leaked

o _ Establish retrieval performance criteria, including cost

e Characterize waste to measure compliance with retrieval performance criteria

o Provide a basis for future National Environmental Policy Act of 1969
(NEPA 1969), safety, and regulatory actions affecting waste retrieval and operable
unit closure for tank farms.

The HTI project activities will begin in fiscal year (FY) 1997 and be completed in four
years. It will focus on two tanks: 241-AX-104 and 241-C-106. The project will be staffed-
with participants from the U.S. Department of Energy (DOE), Project Hanford Management
Contractor (PHMC), Pacific Northwest National Laboratory (PNNL), the EM-50 Tank Focus
Area, and other national laboratories. Participation by private industry is a main objective of
the HTI project. The HTI will provide the DOE with information vital for the establishment
of requirements and specifications of the retrieval scope of the TWRS privatization program.

In accomplishing the HTI mission, technologies and services will be acquired through
performance-based contracts with private industry. Performance-based specifications will be
-used to develop technologies and acquire services from the national laboratories. A major goal
is to establish teaming relationships with the private sector and the national laboratories to
meet the competitive performance requirements for retrieval and characterization technologies.

The HTI project has been divided into three subprojects as described in the following
three paragraphs.

The first subproject demonstrates a range of retrieval technologies. In this subproject,
industry and other technology developers will be solicited to propose alternate technologies for
removing waste from SSTs. The technologies of the participants will be evaluated and proof-
of-principle tests of the best technologies will be performed. The results of these tests will be
disseminated to prospective bidders to support design refinements for subsequent testing.

The second subproject demonstrates in-tank retrieval technologies. A performance-based
competitive bid process will be used to select two vendors to provide equipment to participate
in "cold" testing. It is anticipated that one of the two vendors will be selected to test the
equipment in Tank 241-C-106. Hot testing is expected to provide data on waste removal
capability. As part of this hot test, the retrieval system will be used to complete retrieval of
the hard-heel waste to comply with the requirement of either 10.2 m® (360 ft*) residue or the
limit of waste retrieval technology capability, whichever is less (Milestone M-45-00).
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The third subproject demonstrates a methodology for establishing a closure basis for
SSTs. In this subproject, the amount of waste that may be left behind in the tanks is
determined, a basis for determining when waste retrieval is complete is established, the
technology and analytical basis for determining when retrieval is complete is demonstrated,
and the performance of various retrieval/closure alternatives is evaluated and compared.

The tests associated with the second subproject, the demonstration of in-tank retrieval
technologies, is the subject of this plan. For defining and planning the testing requirements of
the subproject, the following systems will be tested individually and in an integrated fashion.

e  Waste Removal System (WRS)
e  Waste Transfer System (WTS)
¢ Balance-of-Plant (BOP) Systems.

The combined systems will be designated as the Integrated Waste Retrieval System
(IWRS).

1.1 PURPOSE

The plan presents a systematic approach to performing tests associated with
demonstrating in-tank retrieval technologies. The testing activities focus on demonstrating the
capabilities of vendor-provided technologies to remove radiochemical sludge heels from the
SSTs, and on generating information to provide answers to the TWRS project regarding the
capability of retrieval technologies to meet Tri-Party Agreement requirements and the cost to
arrive at various waste-removal levels. The tests will be performed throughout a period of
approximately 20 months (9/98 through 5/00). The tests will include, sequentially, the
following testing stages:

«  Qualification Tests to verify the design requirements for the WRS, WTS, and
BOP have been met (Section 2.1)

o Cold Tests to demonstrate that the WRS, WTS, and BOP can dislodge, mobilize,
and transfer simulated wastes from a simulated tank to a simulated receiver tank
- (Section 2.2)

+  Functional Tests to demonstrate that the WRS is in working order subsequent to
arriving at the Hanford Site, and that the WTS and BOP are ready for use by the
vendors (Section 2.3)

«  Mockup/Training Tests to demonstrate, in a simulation of an actual tank riser,
that the systems can be deployed (installed) in an actual tank for retrieval tests
(Section 3.1). These tests focus on training, environment, safety, health, and
quality-related requirements and procedures
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¢ Acceptance/Operational Tests to demonstrate that the IWRS has been deployed
correctly in tank 241-C-106, prior to hot testing (Section 3.2)

¢ Retrieval Tests to demonstrate that the IWRS can remove waste from the
tank 241-C-106 environment (Section 3.3).

Characteristics of each type of test for the WRS and the combined WTS and BOP tests
are shown in Tables 1 and 2, respectively. The characteristics include the following:

Where the tests will be conducted
What company will perform the tests
The type of test bed to be used

The type of waste involved (if any).
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The desired outcome of the Demonstration of In-Tank Retrieval Technologies is as
follows:

« Demonstrate the selected technology’s hard-heel waste removal capability can
achieve a goal of leaving no more than 10.2 m* (360 ft?) residual waste remaining
after retrieval.

o Collect the necessary data concerning the selected technology’s performanéé so that
estimates can be made as to the realistic limits (cost, schedule, and performance) of
the waste retrieval technology’s capabilities.

»  Remove sufficient waste from the SST test tank to reduce heat generation to
< 40,000 BTU/hr (if this goal has not already been met by earlier sluicing
performed by Project W-320).

Throughout this demonstration process, vendors will be required to document,
implement, and maintain an appropriate and approved Quality Assurance (QA) Program. The
QA Program will identify the industry consensus QA standard(s) that have been adopted, such
as NQA-1, ISO Q9001, DOE Order 5700.6C, or 10 CFR 830.120. Vendor initiated changes
to these QA Programs during the performance of their contracts will be required tobe
submitted to the PHMC for review and approval prior to implementation. When
subcontracting any portion of these contracts, the vendors will be required to invoke the
applicable QA program requirements on the next level subcontractors.

This plan defines what testing will be performed (scope), why the testing will be
performed (rationale), the sequencing of testing (schedule), and where the testing will be
performed. Based on this plan, individual test plans and procedures will be developed to
provide detailed definition of each operational test and to establish procedures and acceptance
criteria for completing each test. Section 4.0 provides additional information regarding the
test plans to be developed.

1.2 PLAN CONTENTS
This plan consists of the following sections.

1. Introduction--This section describes the purpose of the testing program and
the Test Implementation Plan contents.

2. Background--This section describes the history of the tanks at the Hanford
Site, the need for the HTI project, and its goals. It also describes how the
Demonstration of In-Tank Demonstration Technologies subproject relates to
the HTI project, and supports its goals.
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Qualification Tests--This section describes the objectives of the tests
conducted to demonstrate that engineering design and development are
complete; that design risks have been minimized; that the system will
perform as required and specified. This testing includes subsystem
qualification tests, cold tests, and functional tests. Subsystem qualification
and cold tests are accomplished at the vendor’s site for the WRS. All other
qualification tests are accomplished at the Hanford Site.

Operational Tests-This section describes tests conducted in conditions as
close as possible to the operational environment. It is used to estimate
operational effectiveness and suitability for identification of operational
deficiencies and needed modifications. This testing consists of
mockup/training tests, acceptance/operational tests, and tests of the integrated
WTS. These tests will be conducted at the Hanford Site, culminating in
testing on or in tank 241-C-106.

Development of Test Plans--This section describes the development of
vendor-generated and PHMC-approved test plans and procedures for each
testing stage. The PHMC will also generate test plans for WTS and BOP
systems testing, as necessary.

Test Plan Deviations--This section invokes the TWRS Configuration
Management Plan as the procedure for implementing changes to planned
tests. This plan will be followed in the event that new tests are identified,
planned tests are modified or deleted, or certain tests are not possible to
implement.

Data Management--This section invokes the TWRS Data Quality Objective
(DQO) process and the TWRS QA Plan as the processes for defining and
managing test data, including data collection, recording, evaluation,
reporting, and archiving.

Schedule--This section preéents the testing program schedule.

Resources--This section presents an overview of resource requirements for
implementation of the testing program.

References--This section contains a bibliography of all documents refereniced
in this document.
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2.0 QUALIFICATION TESTS

) Qualification tests are tests conducted to demonstrate that engineering design and
development are complete; that design risks have been minimized; that the system will perform
as required and specified. This testing includes subsystem qualification tests, cold tests, and
functional tests.

2.1 SUBSYSTEM QUALIFICATION TESTS
Qualification testing of the IWRS developed in response to a performance-based
specification will be required to ensure that the system meets the requirements contained in the
specification before conducting other tests and demonstrations. Its subsystems are as follows:
¢ The WRS being constructed by vendors
s The WTS being constructed by the PHMC
e The BOP systems being constructed by the PHMC.
Data acquired during qualification tests will be used to perform the following:

e Verify that the design requirements have been met

e Verify that design of the components support the subsystem and the integrated
system

e Support development of requirements for onsite, integrated testing and training.

These qualification tests may be performed in several ways to show compliance with
performance requirements:

Observations

Analyses (calculations)
Inspections (limited tools)
Actual tests and measurements.

Qualification tests of the WRS will be conducted at the vendor’s site by the vendor and
qualification tests of the WTS and BOP components and subsystems will be conducted onsite
by the PHMC. As noted in subsequent tests, the vendor supplied subsystems will be tested
onsite with the other subsystems by a trained, integrated team of vendor and PHMC staff.
Tests conducted by the vendor at the vendor’s site or at the Hanford Site will be observed by
and/or verified by PHMC staff. The DOE-RL staff will be notified of, and invited to observe,
all tests conducted by the vendor or PHMC. Tests will not be delayed or rescheduled pending
DOE-RL participation.
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2.1.1 Qualification Tests of The Waste Removal System at The Vendor’s Site
These tests will be conducted in accordance with detailed test plans developed by the

vendor and approved by the PHMC. The tests and their objectives will include items as shown
in Table 3.

" Table 3. Qualification Test Objectives for the Waste Removal System at the Vendor’s Site.

Tests Objectives
Deploy WRS Qualify the ability to insert the WRS into a tank and remove it from a ’
tank.
Remove Waste Qualify the ability of the WRS to dislodge, mobilize, and convey

simulated waste.

Condition Waste Qualify the ability of the WRS to condition simulated waste to allow
pumping through the WTS. )

Operate WRS Qualify the ability of the WRS to operate and maneuver under simulated
conditions.

Control and Monitor |Qualify the ability to control and monitor the operations of the WRS.
WRS

WRS = Waste Removal System.

2.1.2 Qualification Tests of the Waste Transfer System Onsite

These tests will be conducted in accordance with detailed test plans developed and
approved by the PHMC. The tests and their objectives will include items as shown in Table 4.

Table 4. Qualification Test Objectives for the Waste Transfer System Onsite.

Tests Objectives

Verify WTS Qualify WTS. Verify existing WTS and modifications.

Control and Monitor |Qualify the ability to control and monitor the operations of the WTS.
WTS

WTS = Waste Transfer System.

2.1.3 Qualification of Balance-of-Plant Systems
These tests will be conducted by the PHMC onsite, in accordance with detailed test plans

developed by the constructor and approved by the PHMC. The BOP Systems potentially
needing qualification testing could include the following:

10
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. New risers
*  Modifications to the heating, ventilating, and air conditioning (HVAC) system
e Utility upgrades
. Instrumentation and controls.

Tests and objectives for these modified systems and their interfaces with other systems
will be determined as the project identifies needs.

2.2 COLD TESTS

Cold testing of the WRS, WTS, and BOP systems will be required to demonstrate that
the systems meet requirements prior to integrated, onsite acceptance, and hot testing.

Data acquired during Cold Tests will be used to do the following:

»  Demonstrate that each component and system operates as required under simulated
conditions

+  Qualify that components and systems could operate as an integrated system

+  Support development of requirements for integrated, onsite hot testing, and
training.

Cold tests of the WRS will be conducted at the vendor’s site by the vendor, and cold
tests of the WTS will be conducted onsite by the PHMC. In subsequent tests, the two vendor-
supplied systems, WRS, will be integrated with the PHMC-supplied WTS and BOP systems
and tested onsite by a trained, integrated team of vendor and PHMC staff. Tests conducted by
the vendor at the vendor’s site or at the Hanford Site will be observed by and/or verified by
PHMC staff. The DOE-RL staff will be notified of, and invited to observe all tests conducted

" by the vendor or PHMC. Tests will not be delayed or rescheduled pending DOE-RL
participation.

2.2.1 Cold Tests of the Waste Removal System at the Vendor’s Site
These tests will be conducted by the vendor at the vendor’s site in accordance with

detailed test plans developed by the vendor and approved by the PHMC. The tests and their
objectives will include items as shown in Table 5.

11
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Table 5. Cold Test Objectives for the Waste Removal System at the Vendor’s Site.

Tests

Objectives

Deploy WRS

Demonstrate the ability to insert the WRS into and remove it from a
simulated tank.

Remove Waste

Demonstrate the ability of the WRS to dislodge, mobilize, and convey
simulated waste.

Condition
Waste

Demonstrate the ability of the WRS to condition simulated waste to allow
pumping through the WTS.

Operate WRS

Demonstrate the ability of the WRS to operate and maneuver under
simulated conditions.

Control and
Monitor WRS

Demonstrate the ability to control and monitor the operations of the WRS.

WRS = Waste Removal System
WTS = Waste Transfer System.

2.2.2 Cold Tests of the Waste Transfer System Onsite

These tests will be conducted by the PHMC onsite in accordance with detailed tést plans
developed and approved by the PHMC The tests and their objectives will include items as
shown in Table 6.

Table 6. Cold Test Objectives for the Waste Transfer System Onsite.

Tests Objectives
Verify WTS Demonstrate that the existing transfer system and modifications can
transfer wastes.
Control and Demonstrate the ability to control and monitor the operations of the WTS.
Monitor WTS

WTS = Waste Transfer System.

2.2.3 Cold Tests of Balance-of-Plant Systems

These tests will be conducted by the PHMC onsite in accordance with detailed test plans
developed by the constructors and approved by the PHMC. The BOP Systems potentially
needing cold testing could include the following:

New risers

Modifications to the HVAC system
Utility upgrades

Instrumentation and controls.
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Tests and objectives for these modified systems and their interfaces with other systems
will be determined as the project identifies needs. ’

2.3 FUNCTIONAL TESTS

Functional testing of offsite vendor-constructed systems of the IWRS will be required of
the vendors at the Hanford Site to demonstrate that the systems are in working order
subsequent to being shipped to the Site and prior to being subjected to operational tests. These
tests will be conducted in a non-radioactive environment. Tests conducted by the vendor at the
vendor’s site or at the Hanford Site will be observed by and/or verified by PHMC staff. The
DOE-RL staff will be notified of, and invited to observe all tests conducted by the vendor or
PHMC. Tests will not be delayed or rescheduled pending DOE-RL participation.

Data acquired during Functional Tests will be used to:
»  Verify that the components or subsystems operate at the Hanford Site as
demonstrated at the vendor’s site.
2.3.1 Functional Tests of the Waste Removal System Qnsite
Functional tests will be conducted onsite on the WRS, in accordance with
vendor-developed and PHMC-approved test plans to verify that the systems are as functional

(i.e., operate) as they were at the vendor’s sites. These tests and objectives will include items
as shown in Table 7.
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Table 7. Functional Test Objectives for the Waste Removal System Onsite.

Tests Objectives
Remove Waste Demonstrate that the WRS functions of waste dislodging,
mobilization, and conveyance are met.
Condition Waste Demonstrate that the WRS functions to condition waste are operable.
Operate WRS Demonstrate that the WRS functions of operability and

maneuverability are operable.

Control and Monitor |Demonstrate that the WRS functions to control and monitor
WRS operations of the WRS are operable.

WRS = Waste Removal System.

2.3.2 Functional Testing of Balance-of-Plant Systems Onsite

These tests will be conducted by vendors onsite in accordance with detailed test plans
devéloped by the vendor and approved by the PHMC. The following BOP systems could
potentially require functional testing.

New risers

Modifications to the HVAC system
Utility upgrades

Instrumentation and controls.

Tests and objectives for these systems and their interfaces with other systems will be
determined as the project identifies needs.
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3.0 OPERATIONAL TESTS

Operational Tests are conducted in conditions as close as possible to the operational.
environment. It is used to estimate operational effectiveness and suitability for identification
of operational deficiencies and needed modifications. This testing consists of mockup/training
tests, acceptance/operational tests, and tests of the integrated WTS.

3.1 MOCKUP/TRAINING TESTS

Mockup/Training testing of vendor- and PHMC-constructed systems will be required
onsite to demonstrate, in a simulation of an actual tank riser, that the systems can be deployed
- safely (installed) in an actual tank for retrieval tests. These tests will be focused on
environment, safety, health, and quality-related requirements and procedures. This will be the
first time that vendor and PHMC operators will work together. Tests conducted by the vendor
at the vendor’s site or at the Hanford Site will be observed by and/or verified by PHMC staff.
The DOE-RL staff will be notified of, and invited to observe, all tests conducted by the vendor
or PHMC. Tests will not be delayed or rescheduled pending DOE-RL participation.

Data acquired during Mockup/Training tests will be used to perform the folldwing:

*  Demonstrate that each component and the overall system can be assembled and
installed safely

*  Demonstrate that the integrated system can be installed in a manner that protects
facilities, equipment, workers, and the environment

*  Support installation and removal and training.

3.1.1 Mockup/Training Tests of the Waste Removal System Onsite
These tests will be conducted by the vendor onsite in accordance with detailed test plans

developed by the vendor and approved by the PHMC. The tests and their objectives will
include items as shown in Table 8.
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Table 8. Mockup/Training Test Objectives for the Waste Removal System Onsite.

Test Objectives

Deploy WRS {Demonstrate the ability to safely insert the WRS into and remove it from a
simulated tank. o

WRS = Waste Removal System.

3.1.2 Mockup/training Tests of Balance-of-Plant Systems

These tests will be conducted by vendors or the PHMC onsite in accordance with
detailed test plans developed by the vendor and approved by the PHMC. The BOP Systems
potentially needing Mockup/Training testing could include the following:

*  Modifications to pits
* The BOP equipment removal.

Tests and objectives for these systems and their interfaces with other subsystems will be
determined as the project identifies needs.

3.2 ACCEPTANCE/OPERATIONAL TESTS

Acceptance/Operational cold tests will be conducted onsite in tank 241-C-106 by the
vendor in cooperation and coordination with PHMC staff to demonstrate that each system
(both vendor- and PHMC-constructed) and the IWRS is ready to be operated. No actual waste
materials will be involved in the tests, though the tests will be conducted in the actual tank.
System tests will be conducted by vendors and the integrated system will be tested by an
integrated team of vendor and PHMC staff. Tests conducted by the vendor at the vendor’s site
or at the Hanford Site, will be observed by and/or verified by PHMC staff. The DOE-RL
staff will be notified of, and invited to observe all tests conducted by the vendor or PHMC.
Tests will not be delayed or rescheduled pending DOE-RL participation. These tests will
support the ORR of the system to be performed by an independent organization of PHMC and
DOE.

Data acquired during Acceptance/Operational testing of the WRS will be used to perform
the following:

* Demonstrate that each system operates as required under actual tank conditions

¢ Demonstrate that the integrated systems operate as required under actual tank
conditions

* Demonstrate that the integrated system operates in a safe, healthful quality, and.
environmentally acceptable manner
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*  Support the independent (PHMC and DOE) ORR process.

3.2.1 Acceptance/operational Tests of the Waste Removal System by the Vendor Onsite

‘These tests will be conducted in accordance with vendor developed plans approved by
PHMC. During these tests, there will be the following:

*  No supernate flow from the support tank
«  No waste pumped to the surface.

The tests and their objectives will include items as shown in Table 9.

Table 9. Acceptance/Operational Test Objectives for the Waste Removal System Onsite.

Tests Objectives

Deploy WRS Demonstrate the ability to safely insert the WRS into the tank 241-C-106.

Operate WRS  |Demonstrate the ability of the WRS to safely operate and maneuver within
tank 241-C-106.

Control and Demonstrate the ability to safely control and monitor the operations of the
Monitor WRS  |WRS in tank 241-C-106.

WRS = Waste Removal System.

3.2.2 Acceptance/Operational Tests of the Waste Transfer System Onsite
These tests will be conducted by PHMC onsite in accordance with detailed plans

developed and approved by the PHMC. The tests and their objectives will include items as
shown in Table 10.

Table 10. Acceptance/Operational Test Objectives for the Waste Transfer System Onsite.

Tests Objectives
Operate WTS Demonstrate that the existing WTS and modifications can operate within
tank 241-C-106.
Control and Demonstrate the ability to control and monitor the operations of the WTS
Monitor WTS in tank 241-C-106.

WTS = Waste Transfer System.
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3.2.3 Acceptance/Operational Tests of Balance-of-Plant Systems

These tests will be conducted by vendors or the PHMC onsite in accordance with
detailed test plans approved by the PHMC. The BOP systems potentially needing
Acceptance/Operational testing could include the following:

*  Modifications to the HVAC system
«  Utility upgrades
» Instrumentation and controls.

The tests and their objectives will include items as shown in Table 11.

Table 11. Acceptance/Operational Test Objectives for the Balance-of-Plant Systems.

Tests Objectives

Operate BOP Systems |Demonstrate that the BOP systems can operate within tank
241-C-106.

Control and Monitor |Demonstrate the ability to control and monitor the operations and
BOP maintenance of the BOP Systems in tank 241-C-106.

BOP = Balance-of-Plant.

3.2.4 Integrated Waste Retrieval System Acceptance and Operational Test

The Acceptance and Operational Test Plans and Procedures (ATP/OTP) will be reviewed
and approved by the independent ORR Group of the PHMC. The test results will be reviewed
and approved by the independent ORR Group and by a DOE, Richland Operations Office (RL)
ORR Group prior to initiation of the Retrieval tests described below.

3.3 INTEGRATED WASTE RETRIEVAL SYSTEM TESTS

Retrieval hot testing of the IWRS will be required to demonstrate that the system can
operate as designed. These tests will be conducted by an integrated vendor team and the
PHMC. Tests conducted by the vendor at the vendor’s site or at the Hanford Site will be
observed by and/or verified by PHMC staff. The DOE-RL staff will be notified of, and
invited.to observe, all tests conducted by the vendor or PHMC. Tests will not be delayed or
rescheduled pending DOE-RL participation.

Data acquired during IWRS tests will be used to do the following:

¢ Demonstrate system performance
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+ Demonsirate that each system, and the integrated system operates as required in the
operational environment

*  Determine acceptability of operating parameters to include, but not limited to--
- Flow rates
- Tank heat generation (< 40,000 BTU/h)

- Amount of heel remaining (<360 f£® or the limit of waste retrieval
technology capability)

- Operating cost, schedule, and technology capabilities
- Operating cycles
- Safety and As-Low-As-Reasonably-Achievable (ALARA) opportunities.

The tests and their objectives will include items as shown in Table 12.

Table 12. Test Objectives for the Integrated Waste Retrieval System.

Tests Objectives

Remove Waste {Demonstrate the ability of the IWRS to safely and effectively dislodge,
mobilize, and convey tank 241-C-106 waste.

Condition Demonstrate the ability of the IWRS to safely and effectively coadition tank
Waste 241-C-106 waste.

Operate the Demonstrate the ability of the IWRS to safely and effectively operate and
IWRS maneuver within tank 241-C-106.

Control and Demonstrate the ability to safely and effectively control and monitor the
‘| Monitor the operations of the IWRS in tank 241-C-106.
IWRS

IWRS = Integrated Waste Retrieval System.
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4.0 DEVELOPMENT OF TEST PLANS

Test plans and procedures will be developed for each of the tests listed in Sections 2.0
and 3.0 of this plan. The test plans and procedures will establish the necessary formality of
operation for testing, testing objectives, specific test results required (qualitative and
quantitative), test criteria, DQOs, health and safety requirements, schedules and costs.

In generating the test plans, the data requirements listed in Appendix A of the HTI Plan
should be referenced to ensure that all required data are collected. This will also focus the test
plan so that additional data, which are not necessary, will not be collected.

Test plans, test procedures, and test reports will be developed in accordance with the
requirements of the Tank Waste Remediation System, Systems Engineering Management Plan
(WHC 1996¢).

5.0 TEST PLAN DEVIATIONS

Throughout the duration of the Demonstration of In-Tank Retrieval Technologies test
program, deviations to the subproject’s technical, schedule, and cost baselines are likely to
occur. Specifically, program changes may occur because of technical challenges, design
delays, procurement delays, equipment failures, etc. Procedures are required to address the
impacts of each change on the program’s scope, cost, and schedule. These procedures are
included in the TWRS Configuration Management Plan (CMP). The CMP shall be the
governing document that is used to control all project changes.

6.0 DATA MANAGEMENT

The Demonstration of In-Tank Retrieval Technologies testing program data items
include, but are not limited to, the following:

»  Test Plans (Draft and Final)
o Test Procedures (Draft and Final)
+  Test Reports (Draft and Final).

Other types of program data include raw and reduced test data. All test data shall be
recorded, reduced, analyzed, and reported in accordance with the program’s test plans, test
procedures, approved test report format, DQO process, and QA Plan. Relevant test data
typically will be included in the appendices of the test reports. Quality control (QC)
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requirements and procedures for collection and analysis of the data will be in accordance with
the DQO process and QA Plan, and will be detailed in each test plan.

7.0 SCHEDULE

The testing activities associated with this Test Implementation Plan will be conducted in
accordance with the schedule contained in the Hanford Tanks Initiative Plan (Murkowski
1996). The schedule is updated on a regular basis to accurately depict ongoing project
activities.

8.0 RESOURCES

Multi-disciplined labor resources will be required for all phases of the Demonstration of
In-Tank Retrieval Technologies project. Resources required for the test described in
Sections 2.0 through 3.0 are documented in the Multi-Year Work Plan (MYWP). Updates to
resource requirements are documented in approved Change Requests and annual MYWP
updates.
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