OFFICE OF RIVER PROTECTION
P.O. Box 450, MSIN H6-60
Richland, Washington 99352

APR 2 8 2015

15-TF-0043

Ms. Jane A. Hedges, Program Manager

Nuclear Waste Program D r" ' \
Washington State -0 0%
Department of Ecology . &
3100 Port of Benton Blvd . '
Ric land, Washington 99354 | ==

Ms. Hedges:

COMPLETION OF HANFORD FEDERAL FACILITY AGREEMENT AND CONSENT
ORDER INTERIM MILESTONE M-045-91F DELIVERABLE

Reference: WRPS letter L.D. Olson to K.W. Smith, ORP, “Washington River Protection
Solutions LLC Submittal of Hanford Federal Facility Agreement and Consent
Order Interim Milestone M-045-91F Deliverable,” WRPS-1501466, dated
April 13, 2015.

This letter documents the completion of the Hanford Federal Facility Agreement and Consent
Order Interim Milestone M-045-91F. This interim milestone requires that the U.S. Department
of Energy provide to the Washington State Department of Ecology (Ecology), for approval, a
report (Summary Conclusions Report on Leak Integrity) summarizing and evaluating the
information submitted under M-045-91F-T02 through -T04.

The enclosed summary report (RPP-RPT-58498) satisfies the requirements of the subject interim
milestone. The report provides a useful summary of the reports developed for the Single-Shell
Tank Integrity Project and submitted for all M-045-91F interim milestone targets
(M-045-91F-T02 through -T04). The enclosed report has been approved for public release and
has been discussed with Ecology.

If you have questions, please contact Jeremy M. Johnson at 376-1866.

ST

Kevin W. Smith
TEF:JMJ Manager

Attachment



me A. Hedges -2-
15-TF-0043g APR 2 3 2015

cc w/attach;
Environmental Portal. T. MST

WKPDS Correspondence

cc w/o attach:

S. Harris, CTUIR

J.M. Alzheimer, Ecology
J.J. Lyon, Ecology

J.B. Price, Ecology

M.B. We ey, Ecology
C . Whalen, Ecology
D.A. Faulk, EPA

G. Bohnee, NP

S.E. Hudson,} B

R.E. Piippo, MSA

J.G. Woolard, MSA
K.Niles, ODOE

R.Buck, Wanapum

J.J. Luke, WRPS

R.Jim, YN

D. Rowland, YN




ATTAC MENT

15-TF-0043

PP-F 8498
“r'e “hellT T u In )
|
|

Rev. 0


































RPP-RPT-58498 3/30/2015 - 8:49 AM 11 0of 76

RPP-RPT-58498, Rev. 0

FIGUF S
| Figure 2-1.  Hanford Tri-Party Agreement Interim Milestone M-045-91F...........c..ccocuven.... 2-2
1 Figure 3-1. ! thodology for Identifying Common Factors Contributing to Liner
FaULES....cuoniiic ettt 3-2
| Figure 3-2.  Three Test Systems Used in the Ionic Conductivity Feasibility Study (4-in.
| and 6-in. Diameter Cans and a 26-gal Container).........cccceceveevererenenecrrvencrennnnes 3-8
Figure 3-3.  Schematic of an Electrochemical Impedance Spectroscopy System to
M asure Ionic PAthways ........ccooeeveciiiiiiiniccicecee e 3-8
Figure 3-4.  SX Farm Tank Bottom Liner to Sidewall Design Detail..............cccoeerrernnnnenn. 3-14
Figure 3-5.  SX Farm Construction (January 20, 1954) .......ccccceeervmnercennirnerierieriecseniecsennens 3-15
TABLES
Tal :3-1. Analysis Results of Potentially Likely Failure Mechanisms............cccecvreeueanenne. 3-4
Tal :3-2. Single-Shell Tank Liner Failure Common Factors.........cccceouveivenieccvcnvennnnnnee -6
Tat :3-3. Tank Farm Le:  Causes and Locations, and Leak Rates Reports..................... 3-10
Table 3-4. Tank Leak Cause MatriX (2 PAgES)......ccceereerereeereenreenenneeriereneseseessensessessessenns 3-12
Table 5-1. Comparison of Leak Causes for Single-Shell Tanks from M-045-91F-T02
and M-045-91F-T04 EffOrts ......cccccemrtirieiminmiircinetctienrectneneeseeceeseeeeesenaens 5-2

Table 6-1. Single-Shell Tank Leak Integrity Recommendations (2 pages) ........occeceevevrurnnene 6-1
























RPP-RPT-58498 3/30/2015 - 8:49 AM 19 of 76

RPP-RPT-58498, Rev. 0

The mechanisms considered were derived from a number of sources, most notably:

* BNL-52527, Guidelines for Development of Structural Integrity Programs for DOE
High-Level Waste Storage Tanks

» ASME Boiler and Pressure Vessel Code, Section I1 ~ Materials, Part D — Properties,

non-mandatory Appendix A, “Issues Associated with Materials Used in ASME Code
Construction”

» Historical Hanford Site documents associated with past SST failures.
Historical SST documentation associated with these mechanisms was then collected.

The second step of the process was to evaluate each mechanism against SST historical
information to determine if the factors necessary for the mechanism to occur might be present. If
known that those factors were not present or were not significant, those mechanisms were

elimiir  ~ as not being likely. All other remaining mechanisms were considered ~-~*~-~*ially
likely. At this point in the evaluation, the mechanisms are considered potentially because
th  have not been evaluated in detail to determine if the mechanism was a likely

contributing to liner failure.

For the mechanisms deemed potentially likely, the presence of the factors causing the
mechanism was evaluated in greater detail to see if the underlying factors associated with a
particular mechanism were indeed present. This step of the process involved collecting and
reviewing available historical information regarding the design, procurement, construction, and
operation of the SSTs that was related to factors associated with each of the potentially likely
mechanisms. Some of this information was avail: le via the work performed under TPA target
1 045-91F-T04, thus eliminating duplication of effort.

The next step of the methodology was to analyze the detailed information to determine if a
particular factor was a common factor in tank liner failures. The analysis, where possible, relied
on statistical tests for dichotomous categorical data (i.e., liner failure vs. no liner failure). The
analysis was hampered by the relatively large number of variables that could not be eliminated
from consideration and the relatively small data s available. The analysis was also constrained
by the limited availability of historical information.

3.1.2 M-045-91F-T02 Report Conclusions

Out of the extensive list of mechanisms identified, a total of 28 mechanisms were considered as
potential contributors to SST liner failures. Available historical information was examined for
SST- --"ative to the 28 potential failure mechanisms. Statistical analyses were performed, where
appt ite, to determine what factors were significant in causing or contributing to SST liner
failures. Adequate historical information was not available for 14 of the 28 potentially likely
failure mechanisms. For these 14 mechanisms, no determination could be made if the failure
mechanism was a likely or unlikely factor contributing to liner failure. Of the remz ing

14 failure mechanisms analyzed, six mechanisms were evaluated as likely factors contributing to
liner failure and the remainder were unlikely. The 28 failure mechanisms, and whether each was
a likely or unlikely factor or it was indeterminate, are listed in Table 3-1.

3-3
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Appendix A

MEETING MINUTES - JANUARY 15, 2015
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SINGLE-SHELL TANK LEVEL INCREASE EVALUATIONS

Single-shell tank (SST) in-tank videos were performed in fiscal years (FY) 2010 and FY 2011 as
a result of Single-Shell Tank Integrity Expert Panel recommendation SI-4 listed in

RPP-PLAN 082, Implementation Plan for the Single-Shell Tank Integrity Project. The focus
of the videos was primarily on tank concrete dome integrity (identification of cracks gr« r than
1/16 in. and rust stains on the dome interior), but intrusion evidence was also a factor considered
to assess dome integrity. The results of the FY 2010 and FY 2011 evaluations are reported in
RPP-RPT-48194, Fiscal Year 2010 Visual Inspection Report for Single-Shell Tanks, and
RPP-RPT-51404, Fiscal Year 2011 Visual Inspection Report for Single-Shell Tanks. The SST
integrity program was suspended in FY 2012, and no SST integrity videos were obtained that
year.

Ir nL,v D ion -
monitoring data tor the 14 for long-term increases in surface . ) and interstitial
liquid levels (ILL) that co ndicative of water intrusion. Tanks with opposing increasing

and decreasing SL and ILL trends were excluded from the group. The review was reported in
RPP-F [-50799, Suspect Water Intrusion in Hanford Single-Shell Tanks (Rev. 0).

In mid-2012, the SL and ILL data were reviewed again with the intent of filtering out
explainable or obvious instrumentation data spikes, and encompassing all tanks, including those
with SL and ILL changes opposing each other. Tanks in the C Farm and Tank S-112 were

ex: 1ded from the 2012 review, since these tanks ha either completed waste retrieval, were in
the retrieval process, or planned for retrieval in the near future.

A plan was made to evaluate the causes of the level data increases. The plan was originally
provided as an attachment to WRPS-1203139 R1 (Simpson 2012). This attachment was
subsequently released as RPP-PLAN-55112, September 2012 Single-Shell Tank Waste Level
Increase Evaluation Plan.  1is plan listed 66 SSTs with increasing SL and/or ILL data trends,
and selected a minimum of 20 SSTs to receive in-tank videos to assess the potential for liquid
intrusion. Twenty-one tanks were eventually evaluated for intrusion.

Table B-1 lists the 66 tanks in which the data trendline indicated an SL or ILL change rate
greater than 0 in. per year in RPP-PLAN-55112. he tanks were sorted into the following
categories:

» Category 1 — Tanks with both ILL and SL increases
e Category 2 — Tanks with SL increase but no ILL increase or no ILL
» Category 3 — Tanks with ILL increase and SL decrease or negligible SL change.

A nominal level data change rate of 0.07 in./year was selected as an initial filter to concentrate
on the tanks with larger increase rates. A leveld .change rate of 0.070 in./year is just slightly
above 1/16 in. (0.0625 in.)/year.
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