U.S. Department of Energy
P.O. Box 450, MSIN H6-60
Richland, Washington, 99352

12-WTP-0041 JAN 3 1 2012

The Honorable Peter S. Winokur
Chairman

Defense Nuclear Facilities Safety Board
625 Indiana Avenue, NW, Suite 700
Washington, DC 20004-2901

DEFENSE NUCLEAR FACILITIES SAFETY BOARD (DNFSB) RECOMMENDATION 2010-2
IMPLEMENTATION PLAN (IP) QUARTERLY PROGRESS REPORT FOR OCTOBER THROUGH
DECEMBER 2011

Dear Mr. Chairman:

Reference: DOE-HQ letter from S. Chu to P. S. Winokur, DNFSB, “Department of Energy Plan to
Address Waste Treatment and Immobilization Plant Vessel Mixing Issues, Revision 0,

Implementation Plan for Defense Nuclear Safety Board Recommendation 2010-2,” dated
November 10, 2011.

The Quarterly Progress Report to the DNFSB on Recommendation 2010-2 for the period October
through December 2011 is attached. This report meets Commitment 6.3.1 of the IP to provide quarterly
progress reports and describes the status of activities undertaken, and results achieved to meet the U. S.
Department of Energy’s (DOE) commitments as described in Reference 1.

DOE has made good progress this quarter toward closing safety issues related to Pulse Jet Mixing at the
Waste Treatment and Immobilization Plant. In accordance with the IP, no deliverables were completed
or due during this reporting period.

Details may be found in the attached report.

If you have any questions, please contact me at (509) 376-6727 or your staff may contact Ben Harp,
WTP Start-up and Commissioning Integration Manager at (509) 376-1462.

Sincerely,

@kf . %;%&\

Dale E. Knutson, Federal Project Director
WTP:WRW Waste Treatment and Immobilization Plan
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EXECUTIVE SUMMARY

On December 17, 2010, the Defense Nuclear Facility Safety Board (DNFSB) issued Recommendation
2010-2, Pulse Jet Mixing at the Waste Treatment and Immobilization Plant. The recommendation
addressed the need for the U. S. Department of Energy (DOE) to ensure that the Hanford Waste
Treatment and Immobilization Plant (WTP), in conjunction with the Hanford tank farm waste feed
delivery system, will operate safely and effectively during a 40-year operating life to eliminate the
safety hazards posed by Hanford Site tank wastes.

On November 10, 2011, DOE Secretary Chu forwarded the DOE Implementation Plan (IP) for
DNFSB recommendation 2010-2 to Chairman Winokur. This IP includes Commitment 6.3.1 to
provide quarterly progress reports and briefings to the DNFSB and DNFSB staff, including updates
on the status of completing actions identified in the IP. This quarterly report is for the period from
October through December 2011, meeting the Commitment 6.3.1.

No IP deliverables were due or provided during this quarterly reporting period. DOE expects to
submit IP deliverables on schedule during the next period.

DOE has made good progress this quarter towards meeting [P objectives. WTP foundation
documents were issued this period consisting of the Integrated Pulse Jet Mixed (P]M) Vessel Design
and Control Strategy, Project Execution Plan for the Vessel Completion Team (VCT}), Charter for the
Large Scale Integrated Mixing System Expert Review Team, and Experimental Data Gap Analysis for
Computational Fluid Dynamics (CFD) Verification and Validation. Modifications to the scaled test
platform at Mid-Columbia Engineering were initiated to support testing in an 8-ft acrylic vessel and
ground was broken for construction of test facilities to house the 14-ft vessel for testing.
Washington River Protection Solutions LLC (WRPS) prepared a draft of the Waste Feed Delivery
Mixing and Sampling Program Plan identifying test requirements for addressing risks with waste
feed delivery. The External Review Team (ERT) was actively engaged with review of both WTP and
WRPS programs.
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1. PURPOSE

On December 17, 2010, the DNFSB issued Recommendation 2010-2, Pulse Jet Mixing at the
Waste Treatment and Immobilization Plant. The recommendation identified safety issues
associated with PJM vessels mixing, sampling, and transfer capabilities in WTP and issues
with the integration of Tank Farm feed staging system mixing, sampling, and transfer
system capabilities.

The DOE commitments, outlined in Implementation Plan for Defense Nuclear Safety Board
Recommendation 2010-2, submitted to the DNFSB on November 10, 2011, are fulfilled by a
program of tests, analyses, and other activities. Each DOE commitment has a
corresponding deliverable and a due date falling between January 30, 2012, and May 9,
2016. During this period, Commitment 6.3.1 to DNFSB requires quarterly progress reports
on the completion of IP milestones and deliverables, together with the status of ongoing
and planned activities, and a description of issues and risks identified and how they are
being managed and closed. This Quarterly Progress Report fulfills that commitment.

2. HIGHLIGHTS FOR THIS QUARTER

2.2  DELIVERABLES SUBMITTED

On November 10, 2011, Secretary Chu forwarded the DOE Implementation Plan for
DNFESB Recommendation 2010-2 to Chairman Winokur. No other deliverables were
due during this period.

2.3  WORK COMPLETED

WTP

Foundation Documents

On October 27,2011, WTP issued Revision 1 to 24590-WTP-RPT-ENG-10-001,
Integrated Pulse Jet Mixed Vessel Design and Control Strategy. This revision
addresses management of the technical risks associated with verification of the
designs of the PJM mixed vessels, including activities to be completed before
installing the 11 remaining vessels in the WTP Pretreatment and High-Level Waste
Vitrification Facilities.

On November 30, 2011, WTP issued Revision 1 to 24590-WTP-PL-MGT-11-0001,
Project Execution Plan for the Vessel Completion Team. The Vessel Completion Team
(VCT) was established to complete the design verification and pre-installation tasks
associated with PJM vessels. The scope includes supporting DOE in meeting the
commitments of the 2010-2 IP, resolving outstanding vessel technical issues and
conducting Large-Scale Integrated Testing (LSIT) for selected vessels. The VCT was
staffed and an integrated schedule established for its scope.
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conducting Large-Scale Integrated Testing (LSIT) for selected vessels. The VCT was
staffed and an integrated schedule established for its scope.

On December 16,2011, ORP, WTP, and WRPS issued Revision 2 to WTP-CH-MGT-
11-001, Charter for the Large Scale Integrated Mixing System Expert Review Team.
This revision extended the scope of the ERT, originally formed to provide
independent advice and counsel on WTP PJM mixing testing programs, to include
WRPS tank farm testing programs for retrieval and sampling of staged waste.

On November 18, 2011, WTP issued WTP-RPT-ENG-11-152, Revision 1,
Experimental Data Gap Analysis for CFD Verification & Validation, identifying
additional data needed from testing to support Verification and Validation (V&V) of
the CFD code to be used in support of PJM mixed vessels design completion. Plans
for this testing are being completed, and an independent review of the document is
scheduled by the National Energy Technology Laboratory (NETL).

Testing and Design Related Activities

Modifications of the scaled test platform at Mid-Columbia Engineering were
initiated to install and support testing in an 8 ft acrylic vessel, in addition to the
existing 4 ft vessel capability.

A contract was let, and ground broken, for construction of an Engineering
Laboratory Building at WSU Tri-Cities. This building will house the 14-ft vessel for
large scale integrated testing of PJM-mixed vessel mixing, sampling, and transfer
capabilities.

A concept was developed for a modification to the PJM control strategy to allow
positive identification of the end of stroke condition. If successful, this approach
could significantly reduce the potential for inadvertent overblows of PJMs.
Engineering evaluation of the concept will continue in parallel with progress on the
existing design.

A subcontract for Test Operations support to the WTP large scale integrated test
program was placed with Energy Solutions, LLC.

A series of monthly telecons on large scale integrated testing program status was
established with the DNFSB Technical Staff to improve communications.

A review plan which ensures adequate internal and external review of Defense
Nuclear Facilities Safety Board Recommendation 2010-2 Implementation Plan
commitments was prepared and transmitted to the Office of River Protection (ORP).
The plan will be incorporated into the VCT Project Execution Plan at its next
revision.

The ERT was actively engaged with review of both WTP and WRPS programs. The
ERT issued reports to WTP concerning their reviews of CFD V&V plans; the
document underpinning the assumption that Newtonian techniques can be used to
assess aspects of non-Newtonian vessel performance, and the approach to testing
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the assumption; and the draft request for technology development to support CFD
V&YV testing. The ERT issued a review report to WRPS on their deliverable on waste
feed test requirements.

WRPS

On December 5, 2011, ORP issued Contract Modification 143 directing WRPS to
perform the work identified in the IP with a not to exceed $1M limitation. WRPS
began work on the early commitments and developed an Advanced Work
Authorization Baseline Change Request (RPP-12-054) for the initial $1M. The
majority of the work will occur in FY12 and FY13, but final closure of IP
commitments is not expected until 2016. A certified cost and pricing proposal is on
track for submittal to DOE-ORP by January 27, 2012.

On December 8, 2011, ORP requested a review plan which ensures adequate
internal WRPS and external DOE review of DNFSB Recommendation 2010-2 IP
Commitments. The review plan, Washington River Protection Solutions LLC 2010-2
Commitment Document Review Plan, was prepared and transmitted to ORP on
December 20, 2011.

On December 13, 2011, WRPS completed a draft of the Waste Feed Delivery Mixing
and Sampling Program Plan and Test Requirements. This document is being
prepared to satisfy Commitment 5.5.3.4 of the implementation Plan. Comments
were due on December 31, 2011, and have been received by the ERT and required
project reviewers. Comments have been incorporated and the document has been
approved. Itis currently on schedule for delivery to the DNFSB by the commitment
due date of January 31, 2012.

On January 2, 2012, WRPS began mobilizing teams to initiate work on the next three
commitments, 5.5.3.2 Evaluation of Waste Transferred to WTP, 5.5.3.5 Definition of
Simulants for Tank Farm Performance Testing, and 5.5.3.6 Test Plan to Establish
Tank Farm Performance Capability. Resources are being identified and contracts
are being placed to begin the work.

3. SUMMARY OF TEST RESULTS

3.2

3.3

TANK FARM FEED STAGING MIXING, SAMPLING, AND TRANSFER TESTS

Nothing to report

WTP PJM MIXING, SAMPLING, AND TRANSFER TESTS

A concept for testing to support demonstration of the assumption that Newtonian
techniques can be used to assess aspects of non-Newtonian vessel performance was
developed. Initial proof-of-concept tests were performed. These tests were aimed
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at determining if the test could be run in a meaningful manner, and to provide input
to management on whether to proceed to build a larger scale test apparatus. Test
results were not consistent with predicted performance, so construction of the
larger scale test apparatus was suspended pending data evaluation, and a
determination of whether the experiment should be redesigned or the test approach
abandoned. Results of that analysis and an assessment of the implications to the
DOE 2010-2 [P are underway.

4. DISCUSSION

4.2

4.3

4.3.1

IMPACT OF THE RESULTS ON WTP DESIGN AND CONTROL

Nothing to report

ISSUES AND RISKS IN MIXING, SAMPLING, AND TRANSFER

IDENTIFIED ISSUES AND RISKS

Tank Farm Issues and Risks

The TOC has identified two critical risks TOC-08-65 and TOC-12-64 per the TFC-
PLN-39 (Risk Management Plan, Rev. F-i1) which address emerging Waste
Acceptance Criteria (WAC) and sampling method requirements. These risks are
being addressed in RPP-PLAN-41807, Waste Feed Delivery Mixing and Sampling
Program Plan and Test Requirements (Commitment 5.5.3.4) and follow-on actions.
Detailed issues and risks associated with the tank waste feed mixing, sampling, and
transfer systems will be included in this section of the report as they are identified.

WTP Issues and Risks

WTP drafted the 24590-PTF-PL-ENS-11-0007, Plan and Schedule to Systematically
Evaluate the Hazards of Known Technical [ssues, M3 Vessel Assessment Summary
Reports, LOAM Benchmark Data and LSIT - Response to DNFSB Recommendation
2010-2 Implementation Plan Commitment 5.7.3.1. The final document (due
January 30, 2012), will include a list of known technical issues that will be updated
and statused in future revisions of the quarterly report.

5. FORWARD LOOK

DOE expects to submit conditional IP deliverables associated with CFD V&V testing (e.g.;
requests for technology development, test specs, test plans, simulant basis documents, etc.)
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during the period from January to March 2012. Additionally, there are six ‘date firm’ IP
deliverables due during this period. These are summarized below:

Commitment

Title

5.7.3.4

5.7.31

5534

5334

5132

5.6.3.1

5535

Identify key inputs, assumptions,
safety margin uncertainties, and
nuclear safety parameters required to
be included in the WAC

Establish the plan and schedule to
systematically evaluate the hazards of
known technical issues, M3 vessel
summary reports, LOAM benchmark
data, and LSIT results

Identification of tank farm sampling
and transfer capability test
requirements document

Analysis of data sets required to
support CFD V&V

[ssue responses to recommendations
from key stakeholders

Define functional design criteria for
heel management system

Definition of simulants for tank farm
performance testing

6. ACRONYMS

Date

January 15, 2012

January 30, 2012

January 31, 2012

February 1, 2012

March 31, 2012

March 31, 2012

March 31, 2012

Status

Submitted

Submitted

Submitted

On Track

On Track

On Track

On Track

ASME American Society of Mechanical Engineers
ASX WTP’s automatic sampling system

BNI Bechtel National, Inc.o

CFD Computational Fluid Dynamics

CFR Code of Federal Regulations

CCN Correspondence Control Number

cP Centipoise

CRESP Consortium for Risk Evaluation with Stakeholder Participation
CSER Criticality Safety Evaluation Report

DBE Design Basis Event

DNFSB Defense Nuclear Facility Safety Board
DOE U.S. Department of Energy

DQO Data Quality Objective
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DSA Documented Safety Analysis
DST Double Shell Tank
EFRT External Flowsheet Review Team
EM Environmental Management
EPA Environmental Protection Agency
ERT Expert Review Team
FEP-17 | Evaporator Feed Vessel 17
FLUENT | Software made by ANSYS Corporation used to model flow, turbulence, heat transfer, and
chemical reactions
FRP-02 | Feed Receipt Vessel 02
ft Feet
FY Fiscal Year o
HAR Hazards Analysis Report o
HLP-22 | High level waste feed vessel 22
HLW High Level Waste
HPAV Hydrogen in Piping and Ancillary Vessels
ICD Interface Control Document ) 7
IDF Interim Disposal Facility - o
IP Implementation Plan -
ISARD Integrated Sampling and Analysis Requirements Document -
LAW Low Activity Waste ~
LOAM Low Order Accumulation Model
LSIT Large-Scale Integrated Testing
ml Milliliter B
NETL National Energy Technology Laboratory
ORP Office of River Protection
Pa Pascal
PDSA Preliminary Documented Safety Analysis
PJM Pulse jet Mixer
PNNL Pacific Northwest National Laboratory
PTF Pretreatment Facility
RTD Request for Technology Development
SAC Specific Administrative Control
SDS Safety Design Strategy
SRD Safety Requirements Document
SRNL Savannah River National Laboratory
SSC Structures, Systems, and Components
TOC Tank Farm Operations Contractor
UFP-01 | Ultrafilter Feed Preparation Vessel 01
VCT Vessel Completion Team
| V&V Verification and validation
WAC Waste Acceptance Criteria
WRPS Washington River Protection Solutions, Limited Liability Corporation (the Hanford Tank
Farms Operations Contractor)
WTP Waste Treatment and Immobilization Plant
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7. ATTACHMENTS -

VCT Summary Schedule (Attached, Pages 1-15)



















































