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Meeting Minutes are attached. Minutes are comprised of the following:

Attendance and Meeting Minutes Summary/Action Items
Presentation Package/Agenda
Handout: ™ :ology Disposal Project Phone List
Handout: Draft Change Control Forms for M-32-06 and M-32-08
Handout: 244-AR Vault presentation
Handout: May 7, 1992 meeting minutes
Handout: January 23, 1997 meeting minutes
Handout: March 5, 1997 meeting minutes
Handout: March 10, 1997 meeting minutes
Handout: April 29, 1997 meeting minutes
- Handout: M-41-00 status
Handout: Tank C-106 sluicing status












ORP TPA Project Managers’ Meeting MEETING MINU ES
March 1R 1009

Confusion exists over milest : reporting assignments for DOE personnel as  Ecology
personnel. S. Dahl and T. Valero will schedule Ecology’s Storage and Disposal Project
Meetings back to back and notify C. Nunn so J. Peschong can be scheduled to attend to
determine the correct reporting structure.

TPAM ESTONE STATISTICS - MARY ANN MCLAUGHLIN, FDH

M. McLaugl nreviewed the major and interim milestones. There are 161 active
milestones. The proposed vadose zone milestones will be included after they are
finalized. The M-41 series will be removed once the Consent Decree is finalized after the
public comment period.

C. Nunn will ensure DOE personnel have presented milestone information to Ecology
prior to the Quarterly Milestone Review on April 27, 1999.

M-32-00, COMPLETE IDENTIFIED DANGERC S WASTE TANK CORRECTIVE
ACTIONS - ANA SHERWOOD, WMH

A. Sherwood distributed draft change control forms for M-32-06 and M-32-08. She
explained the justification for deletion of each milestone and tareet dates (handouts
attached). A. Sherwood provided the change control forms to R. eggen for review by
Ecology. R. Heggen stated that he would discuss the change requests with T. Valero.

A. Sherwood distributed a presentation related to 244-AR Vault (handout attached). Also
provided minutes from May 7, 1992 meeting where Ecology agreed that 244-AR vault
could be used as secondary containment for DST transfer lines (handout attached).

A. Sherwood distributed four sets of minutes from 1997 Project Managers’ Meetings that
need to be agreed upon by Ecology and placed in Administrative Record (handouts
attached). The minutes were from the following dates: January 23, 1997; March 5, 1997;
March 10, 1997; and Apnil 29, 1997.

FY 1999 COST/SCHEDULE INFO - PATTY MOREHOUSE, DOE-RL

P. Morehouse was unable to give this update due to the meeting running behind schedule.
C. Nunn asked R. Heggen anc _ . _ yugherty (the only Ecology personnel pres: | if they
needed to hear the presentation. They did not have any questions or comments. C. Nunn
added that she would go over the budget section with S. Dahl after the meeting.

I 40-00, SAFETY ISSUE RESOLUTION — DENNIS IRBY, DOE-RL

D. Irby reviewed the status, issues, and planned activities. D. Irby reported on the SY-101
level rise. Transfer from SY-101 is expected to begin in September 1999.

M-41-00, INTERIM STABILIZATION - CAROLINA PACHECO, DOE-RL

C. Pacheco distributed a status sheet for interim stabilization (handout attached). Five
tanks are currently being pumped which is a record number. U-103 tank start is scheduled
for October 1, 1999. R. Heggen requested a field routing of the S, T, and U Tank Farms.
C. Pacheco will send this to R. Heggen.
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OTHER: FSAR - DENNIS IRBY, DOE-RL

D. Irby reported that the Final FSAR is through Tier 11l review by the Office of River
Prc  :tion.

OTHER: VADOSE ZONE - ROB YASEK, DOE-RL

R. Yasek reviewed the status of the proposed vadose zone milestones. S. Da. noted at
Ecology has received requests for public meetings for the Interim Stabilization Change
Package.

OTHER: PUBLIC INVOLVEMENT - CYNDI NUNN, JACOBS ENGINEERING

C. Nunn reported that a tribal briefing on the Office of River Protection and the tank
waste remediation system is being planned. S. Dahl suggested letting Ecology participate
in the briefings.
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Status/Issues/Planned Activities

March 1939_
e M-90-07T, Complete ILAW disposal facility conceptual design (6/00)

- Project W-520 90% conceptual design is complete.
- Conceptual design effort is on hold pending completion of alternative analysis.
- Contractor recommendation is due to DOE-RL March 31 1999.

* M-90-12, Submit revised canister storage facility Part A (06/99)

v/ - NOI for Project W-464 prepared and submitted 1/15/99.

- DOE-RL is currently planning to meet M-90-12.

M-20-00, Submit Part B Permit Applications
e M-20 _J, Submit canister storage facility Part B (12/00)

- On hold pending completion of IHLW alternatives analysis, TPA negotiations for TWRS
privatization, and need date for permits.

e M-20-57, Submit interim ILAW facility Part B permit application to Ecology (12/2000)

- On hold pending completion of ILAW altern: ‘es analysis, TPA negotiations for TWRS
privatization, and need date for pel its.

Issues:
» Modification of Project W-465 scope from storage to dispos:  has not been resolved.

e DOE will be requesting seall  source determination for IHLW canisters and ILAW containers from
DOH.

e Revisions to the privatization contract have changed the need dates for Projects W-464, W-465, and
W-520; dates are no longer consistent with TPA M-90 and M-20 milestone dates.

Planned Activities:

Complete ILAW and IHLW alternatives analyses with contractor recommendations f  Projects W-
464, W-465, and W-520 due to DOE in March 1999.

e Submit M-90 and M-20 Change Request for W-465 scope change to Ecology for consideration
(depending on recommended alternatives).

¢ [ Haseline ILAW and IHLW plans in Multi-Year Program Plan.

o Update ILAW and IHLW Project Plans and submit to Ecology.

Office of River Protection 25 TPA Project Manage N ting
















TPA Change Control Form, M-32-96-03
March 18, 1999
Page 2

Description/Justification of Change (cont'd)

Modify TPA interim milestone M-32-06 and target date M-32-06-T01 as follows:

M-32-06 . Complete 244-AR Vault Interim Status Tank Actions.

M-32-06-T01 Complete and submit integrity assessment report and identified upgrades for
244-AR Vault interim status tank system (except that DST transfer lines that
penetrate the 244-AR Vault will continue to be used). Provide a schedule to

address any deficiencies described in the report related to tank system compliance.

Delete

Delete
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MEETING MINUTES
TPA DANGEROUS WASTE TANK MILESTONE
DOE-RL/WHC AND ECOLOGY

MAY 7, 1992
Attendees: Ana R. Sherwood Patrick aynes Matt La Barge
Paul J. Krupin Rick Mitlikin R. Jay Bottenus
Steve Killoy Greg LeBaron David Forehand
Bill wen M. J. Furman Dennis Brown
John Kovacs Clarence V. Banks Dale McKenney
isa Garner Ellen B. Dagan Brad Er andson
loby Michelena James Robinson Greg Berlin
Tom Tebb Gene Senat Paula Clark
Actions:
1) PFP No actions
2) Grout No actions
‘ 3) 242-A When an definative hot start-up date for the Evaporator is
known, actual dates for the Evaporator milestones will be
established. OE-RL will provide aid in defining "Restart"
for the public comment period.
4) 244-AR DOE-RL will provide aid in defining "Restart" for the public
comment period.
5) DST a) Ecology will review a draft of the Tank Farm milestone
schedule.
b) Set up meeting between parties to review annulus
inspection tapes. Ecology requested a copy of the tapes.
DOE-RL will status Ecology the week of May 11.
6) PUREX Ecology will provide proposed PUREX tank milestone lan' age.
7) B Plant a) DOE-RL 1 :valuate the October 1994 date for completing
Integrity Assessment ..an. Provide detailed schedule
justifying October 1994 date.
b) DOE-RL redraft language related to the acceptance of DST
waste. No waste should be accepted except for WESF related
wastes.
8) T Plant No actions
9) 219-S DOE-RL resolve funding issues and establish firm milestone

date.
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10) Overall a) DOE-RL estab1ish schedule to resolve deficiencies
revealed during integrity assessments.

b) The next Tank Milestone meeting will be held May 29,
1992, 10am in Richland.

¢) Ecology requested DOE-HQ representation at a meeting
tentatively scheduled for June 15, if HQ has to approve the
milestone.

Concurrence:

Rl S\E\Q gl —

Paul Krup1n - DOE-RL Q\H/MAchelena - Ecology Brad E1 andson - WHC
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Discussion:

y . 1) PFP No discussion
2) Grout No discussion
3) 242-A No discussion

4) 244-AR  Ecology agreed with the continued use of the Vault as secondary ;
containment for DST transfer lines.

5) DST Ecology is generally concerned with the January 1994 date for
completion of a final plan and schedule for completion of
assessments. Ecology is also concerned that the proposed schedule
for integrity assessments will not provide lessons learnad for the
construction of the new tank farm in a timely manner. :ology is
concerned that NDE for the entire 360 degrees of any DST is not
being proposed. '

6) PUREX Ecology is strongly committed to seeing language that will limit
the future operation of PUREX without additional integrity
assessments and reguired upgrades. Ecology reiterated that 1-2
flushes/rinses of tank systems will not require integrity
assessments, but continued use during standby/shutdown may require
integrity assessments. PUREX indicated that funding to support
their milestone has been reduced and may impact the completion
date.

7) B Plant Ecology is generally concerned with the October 1994 date for
completion of integrity assessment plans.

8) T Plant No discussion

9) 219-S Ecology would like advanced notice if double walled tanks cannot
be installed under the current schedule. Ecology is strongly
committed to new double walled tanks and has offered their
assistance to insure double walled tanks are installed.

10 Overall Ecology anticipates a 45 day public comment period between final
milestone date (tentatively June 30) and signature.
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ATTACHMENT

Author: Robert W (Bob) Wilson at ~HANFORDO2A
Date: 11/3/97 3:47 PM

Priority: Normal

TO: Ana R Sherwood at ~HANFORD21A
CC: Laura J Cusack

CC: Alisa D Huckaby

Subject: DST Meeting Minutes

Message Contents

Ana,

Below are comments assembled from Alisa's notes and review of the

January 23, 1997 DST M-32 meeting minutes. With these additions the
nutes should be complete from our perspective. Other meeting

minutes are too old for us to accurately assess at this point. After

review of the comments below, please forward for my signature. These

are items Alisa felt pertinent to the January 23rd meeting that were

not reflected in the current draft meeting minutes:

A) In the introduction, Dale requested that budget limitations be
considered by the sub-panel.

B) Jeny Polakony presented results of the examination of 103 AW wall
and reviewed eight conclusions as a result of the examination as
follows:;

1- No reportable indications in primary or secondary walls.

2- Rust on tank walls presented n few problems for equipment.

3- c-scan maps were provided for each one foot coverage.

4-1 1ote controlled, magnetic wheel scanner was effective with
s ng e t45inc]  second and width at 10.74 inc

5- Water was an effective couplant.

6- Less than 5 gallons of water used to inspect 35 f of tank wall.

7- System able to detect and characterize inclusions and welded
attachments in secondary tank wall (nothing found in primary tank

wall).

8- Scanning from top to bottom an advantage in éleam’ng tank wall.

e
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MILESTONE M-32-00
PROJECT MANAGERS MEETING
January 23, 1997

Agenda

Introduction (D. E. Jackson, M. L. Ramsay)

Status of Inspection Activities (K. V. Scott)

Qualification of UT System/Performance Test (G. J. Posakony)
Tank AW-103 Data Review (G. J. Posakony)

Examination Plans for February 97- July 98 (K. V. Scott)

Lunch

Tank Selection (K. V. Scott)
Open Discussion - UT Methods, Extent Examination
Panel Caucus

Summary/Closing Statement (D. E. Jackson, M. L. Ramsay)










Summary of Discussion Agreements and Artions (cont'd) Page 3 of 4

did not differ much (as seen from the visual [video] inspections performed on them
earlier). Mr. Thompson suggested quantifying the wall condition to judge when a wall
would be too dirty and need cleaning. He suggested looking for a distinct
distortion/amplitude of results, relationship to probability of detection (compare test
plates to actual test/may be done with existing data), or performing a test on a dirty
wall, then cleaning it and performing a cross comparison. Mr. Scott asked for the
Sub-TSIP member's opinion of the test. Mr. Thompson said it was a good job, with good
data. and a good test method and analysis of test results. He said that, for him, - ree -
issues existed: wall scale (cleaning) need, ability to inspect the weld region, and the
number of tanks that need to be in the sample. Mr. Bush agreed that cleaning was an
issue. Mr. Posakony said that the AW tank wall condition gave us a baseline and that the
next test can be evaluated against it. Mr. Scott took an action to quantify a point where
wall cleaning would be necessary.

Mr. Mark Ramsay, of RL, asked Mr. Scott to price out cost to perform a SST visual of the
internal surface once the tank's contents have been retrieved.

TANK SELECTION - Again. Mr. Scott followed his handout (attachment 5) in discussing the
factors taken into account during the tank selection activities. The handout identifies
the six DSTs that will be included in the UT examinations.

OPEN DISCUSSION - The afternoon session began with a discussion of the inspection needs
for the DST bottom (air slots) and knuckle region. There are approximately 64 air slots
under- each tank. They are approximately 2" wide and run straight for 13' and then turn to
join an adjacent slot, which in turn joins another, until 16 channels meet at the tank
center. Tank AZ has metal covers over its slots. The wall thickness in the area of the
knuckle varies from 7/8" to 15/16". In the region where the tank knuckle ends and the
tank bottom begins is potentially a point of significant stress. Mr. Posakony mentioned
that he believed that detection of a finding in these area would be poss Tle: however
determining its size would be a problem. Mr. Posakony took several suggestions for
potential inspection methods.

Mr. Bush suggested inspecting a vertical weld. Mr. Thompson asked if a mock-up test wou
be run on weld samples if a weld was to be inspected. Mr. Posakony explained that weld
inspections were not in the charter of this assessment as all DST welds were radiographed
at construction.

Mr. Bush agreed with the test criteria selected for qualifying the equipment to detect
v 11 thinning, pitting, and cracking. He stated that the knuckle was the area of concern.

Mr. Scott asked for the Sub-TSIP's recommendations as to whether inspecting the primary
tank bottom (air slots) would be of benefit given the limited area availal 2 and test
implementation difficulties. Mr. Bush stated that in his opinion, stress corrosion
cracking was more likely to occur at the entrance to the air slots where the tank knuckle
ends and the tank bottom begins. Mr. Posakony suggested using air to push the test
equipment into the Tlot (or some other device to drive the probe into those ¢ dts without
















Attachment 4

MILESTONE M-32-00
PROJECT MANAGERS MEETING
January 23, 1997

Status of Inspection Activities
(handout)

Page 1 of 1
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MILESTONE M-32-00
PROJECT MANAGERS MEETING
January 23, 1997

"Results of the Performance Demonstration Tests on Double-Shell -Mockup”
(PNNL-11444, December 1996)
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Ultrasonic Nondestructive Examination of Double-Shell Tanks

“Results of the Performance Demonstration Tests on Double-Shell Mockup”

Report Prepared
for
K. V. Scott
SGN Eurisys Services Corporation
Richland, WA 99352
by
G. J. Posakony and T. T. Taylor

Battelle Pacific Northwest National Laboratory
Richland, WA 99352

December 1996
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Double-Shell Performance Demonstration Tests (PD"

On August 5, 1996, Westinghouse Hanford Company issued a Request for Proposal 0 P)
WA25652-AA for the nondestructive evaluation (NDE) of double-shell waste storage tanks at
the Hanford Site in Richland, WA. The successful bidder was to provide all design, materials,
services, equipment, labor and documentation to safely perform the examination in accordance
with specifications in the statement of work (SOW).

1.0 Highlights of Statement of Work

The aim of the nondestructive examination was to demonstrate that an ultrasonic procedure

- could effectively and accurately detect and size anomalies that might be present in the straight
sections of the vertical walls of the double-shell tanks at Hanford. However, before proceeding
with the field examination, the supplier was required to complete a performance demonstration
test (PDT) at the double-shell mock-up facility at the 337 Building in the 300 Area to
demonstrate that their system could meet established specifications. A system was defined as
including the equipment, procedure and personnel. Specifications for the PDT included the
detection and sizing of:

a. Pits ability to size depths within +/- 0.050 inches

b. Thinning  variable thickness - ability to measure thickness within +/- 0.010 inches

c. Cracks ability to detect and size the depth of cracks at the inner wall surface
within +/- 0.10 inches

d. Location locate anomaly within +/- 1 inch.

Westinghouse was responsible for developing and providing reference plates with known defects
simulating wall thinning, pitting, and laboratory grown stress corrosion cracks that were to be
used for ie performance demonstration tests.

Examinations were to be performed in accordance with procedures developed from the

nerican Society for Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section
V, Article 4, “Ultrasonic Examination Methods for Inservice Inspection,” 1995 edition. The
supplier was responsible for developing procedures for the ultrasonic examinations of the mock-
up and tanks on the Hanford Site.

The goal for the examination of the double-shell tanks was to be able to detect pits with depth
exceeding 25% of the wall thickness, wall thinning that exceeds 10% of plate thickness. The
nominal thickness ranges from 0.5" to 0.875". The SOW also required detection of cracks on
the inside wall of the tanks that exceed 0.18 inches in depth.

Personnel participating in the examination were to be certified in accordance with the
recommended guidelines of the American Society for Nondestructive Testing’s SNT-TC-1A-92.
Prior to the examination, the supplier was required to provide documentation describing their
personnel qualification practice and document the qualifications of all personnel who would




participate in the PDT and potentially in the actual inspection of the double-shell tanks.

A copy of the Westinghouse Hanford Request for Proposal and the SAIC response is included in
Appendix B. SAIC Company Practice and Personnel Qualification appear in SAIC reportti d,
“Ultrasonic Inspection of Double Shell Tank (DST) 241-AW-103" dated December 6, 1996,
SAIC Project 01-0286-04-7357-001. This report also contains detailed information describing
the results of inspection of 1 &k 241-AW-103.

2.0 Means for Establishing System Performance Qualification

The methodology used to develop POD, FCP and sizing performance demonstration
requirements, as specified in ASME Section XI, Appendix VII, was used for the PDT. In
Appendix VII, an inspection system is defined as including equipment, pr¢  dureand
personnel used for the PDT. The evaluation of a system’s performance is based on complex
equations which include the number of defects in the sample base, the number of defects
detected and the number of false calls reported. The procedure for screening inspection systems
is not a direct measure of system capability; however, the data obtained can be used to establish
the POD, sizing capability and the confidence level for the inspection. Wt : this Appendix
does not specifically address inspection of large tanks such as the double-shell tanks at Hanford,
it does define a screening process for evaluating the capability of an ultrasonic system for
performing such inspections.

Ten plates containing mechanically simulated pits, wastage and laboratory grown stress
corrosion cracks (SCC) were made available for the PDT. The size and dimensions of these
flaws were established through measurements made by Pacific Northwest National Laboratory
(PNNL). In defining the analysis process for the PDT, PNNL placed equal weight on detection
of pits, wastage and stress corrosion cracks in the specimen plates. In accordance with the SOW,
the PDT had to be successfully completed before the system could be used for inspections of the
double-shell tanks. '

The Section X1, Appendix VIO 1alysis procedure is based on statistical calculations and models
th: have been developed through many years of study. In the case of the double-shell tank, the
number of specimens and the number of flaws in these specimens is relatively small, but it was
s™"" e enough to evaluate the performance capability of i ction systewr ~ ¢ or

with this section of the 4. ME Code. There are two separate conditions that must be met in the

screening analysis for the inspection system:

¢ POD/False Call Probability (FCP) relationship
« capability of the inspection system to size pits, wastage and the depth of stress
ysion cracks.

An example of the analysis process for the POD/FCP relationship is described in Figure No. 1,
Page 3A. The calculations are based on a 70% minimum screening guideline. To obtain the data
in this figure, a grid matrix is set-up which contains 50 flaws and 100 blank grading units. .







If the inspection system had a 70% POD and a 20% FCP, the probability that the system could
pass the test would be only 7% (0.569 X 0.128). If the system had a POD of 85% and a 10%
FCP, the probability of passing the PDT would be 96% (0.998 X 0.96). This performance is

typical of what is accepted in industry. The example illustrates the discrimination capabxhty of

the power curves used in developing the criteria for the PDT. Actual PDT results are given in
Section 4. O

Summarizing the detection and sizing criteria defined in the SOW: wall thinning accuracy of
+/- 0.010 inches, pit depth accuracy of +/- 0.05 inches and crack depth sizing accuracy to be
within +/- 0.1 inches. Appendix VIII also describes an equation for depth sizing which is based
on RMS values derived from the measured flaw depth, true flaw depth and the number of flaws
measured. The PDT is designed to screen out systems which do not fulfill requirements for the
inspection of the double-shelled tank.

3.0 Details of the Performance Demonstration Tests

3.1 Plates Used in the PDT

Five plates were used in the PDT. These plates were 14.5 by 21.5 inches, and all defects and
stress corrosion cracks were located within an area 12 by 15 inches.

o Plate A (0.875-inch thick) Seven round-bottom drill holes in this plate were used in
the PDT. They ranged in size from 0.375 to 1.22 inches in
diameter and from 0.216 to 0.583 inches in depth.

» Plate B (0.875-inch thick) Three stress corrosion cracks in this plate were used in the
PDT. They ranged in depth from 0.16 to 0.33 inches.

» Plate C (0.5-inch thick) Eight of the round-bottom drill holes were used in the DT.

They ranged in size from 0.199 to 0.745 inches in diameter
and from 0.103 to 0.375 inches in depth.

* Plate D (0.875-inch thick) Three stress corrosion cracks in this plate were used in the
PDT. They ranged in depth from 0.3 to 0.43 inches.

* Plate™ “0.875-inch thick) Nine of the simulated wastage machined cutouts were used
in the PDT. The remaining wall thicknesses ranged from
0.068 to 0.630 inches.

3.2 Deployment of the Plates

A cutout the size of the plates was machined in the wall of the double-shell mockup, and a
bracket was fabricated for holding the plates during the PDT. The defects in the plates were
covered with a thin aluminum sheet and were not visible to the inspection team. The plates were
located about six feet above the floor of the tank and about two feet to the side of the hole below
the 24-inch riser. The magnetic crawler was deployed through the riser and maneuvered over the
test plate. This arrangement simulated conditions that might be present in the tanks.




3.3 Performance Demonstration Tests

With the plates placed in the wall cutout, the remote magnetic-wheel crawler was deployed
through the 24-inch riser in the mockup. In accordance with the SAIC procedure, the crav r
was maneuvered above the test plate and the plate was scanned as the crawler moved downward
across the plate. Water was used as a couplant and a water-gap technique was used to minimize
the amount of water required. The zero and angle beam transducers were scanned over the plate
in a 20-inch wide swath. Pixel size was 0.07 x 0.07 inches. A scan protocol from top to bottom
was used to ensure wetting of the surface. Each of the five plates were scanned, and SAIC stz

used A-scan and C-scan as well as side and end scans to provide their technical evaluation of
each anomaly.

4.0 Results of the Performance Demonstration Tests

Hard copy interpretation and color plots of the P-Scan System data were generated by SAIC.

The results are shown in Figures No. 2 and 3 on pages 5 A and B, and the calculations are shown
on Page 5 C.

Figure No. 2 Power Curve (per ASME Section XI, Appendix VII) used to evaluate system
performance based on the 30 defects in the test plates

Figure No. 3 Comparison between PNNL (true state) and SAIC measured value and graphs
of results of pits/wall thinning and crack depth measurements

Page5C Calculations for POD and confidence bound.

The system used by SAIC (P-Scan equipment, procedure and personnel ) performed very well.
The system POD was 90% with a 95.8% confidence bound. The error in pit/wastage sizing was
0.0028 RMS. The error in crack depth measurement was 0.0933 RMS. The crack depth
measurement error, which is close to the limit defined in the specification, is the result of under
sizing one of the six cracks in the test plates.

5.0 Information Provided by SAIC
SAIC provided the following results for evaluation by the PNNL team:

* Sc Height and Amplitude Linearity Tests for the Ultrasonic Equipment
e Sy Thickness and Sizing Calibration Test Sheets
« Thickness and sizing reports and calculated data from each of the 5 test plates

Records of data provided are given in Appendix A. These results were used in :nerating the
data and conclusions describing the performance of the demonstration tests. Plots are provided
by PNNL describing the actual location of each of the anomalies in the plates. To compare
SAIC and PNNL plots, position the fiducial mark from the plate with the mark on the SAIC
plots. There are two types of plots shown. The T-Scan plots are thickness plots while the P-
Scan plots are 45 degree angle beam plots.










n:=30 x:=30 s:=x.n This simple analysis provides the jwer
confidence bound for POD where:

P:=0.90 .
n = number of flawed grading units
n x = number of flawed grading units
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n .
=1 Z P~ (1- P)n—x
iox x- (n x)! .
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Calculations for POD and Confidence Bound
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In practice, defects and anomahes detected by the T-Scan were also evaluated with angle beam
insonification. Note that the color plots are not used for measunng wall thickness or depth of
pits. Since the P-Scan system records all data and holds it in electronic memory, post analysis of
the A-Scan provides the actual thickness and depth information. SAIC used B-Scan, C-Scan
and en view B-Scan data to locate defects and anomalies, but used the A-Scan for interpretation

of wall thinning and pit depth and used tip diffraction from angle beam inspection for estimating
depth of stress corrosion cracks.

‘The individual data sheets provided by SAIC show that the system has a capability of measuring
wastage within +/- 0.015 inches provided the remaining wall is more than 0.1 inches. The
system did not accurately size simulated wastage in the test plate where the remaining wall was
only 0.06 inches. Pits larger than 0.25-inch diameter and deeper than 0.1 inches were sized
within +/- 0. _ . inches which exceeded the specification of +/- 0.05 inches. Some smaller pits
were detected, but 0.25-inch diameter was considered a minimum requirement. The system
detected all cracks deeper than 20% of wall thickness and sized all but one quite accurately.
This particular crack was undersized in depth but length was plotted acai itely.

6.0 Conclusion

Analysis of the data shows the system has a capability of achieving a 90% probability of
detection with a 95.8 % level of confidence. The results of the PDT were very good in that all
machined defects and laboratory grown stress corrosion cracks were detected. Sizing was within
the specification defined in the statement of work. Only one false call was recorded and, with
the exception for the under sizing of one of the stress corrosion cracks, the crack sizing was well
within specification. Use of this system for inspection of the double-shell tanks should provide
reliable and reproducible data describing the presence and size of wastage, pits and cracks.

NOTE: Changes in equipment, procedure or personnel may require system re-qualification.

7.0 References

1. Heasler, P. G., D. J. Bates, T. T. Taylor and S. R. Doctor, “Performance Demonstration
Tests for Detecting Intergranular Stress Corrosion Cracking,” NUREG/CR-4464, PNL-
57, November, 1985

2. 1995 ASME Boiler  d Pressure Vessel Code, Section XI, Appendix VIII
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February 27, 1997

Mr. Keith V. Scott
SESC, Mail Stop H5-52
Richland, WA 99352

Subject: Review of the Ultrasonic Inspection Status of the Hanford Double-Shell I anks

Dear Keith:

Enclosed please find a report we prepared based on the review meeting held in Richland on
January 23, 1997, regarding the subject UT inspection. In summary, a Subcommittee of the Tank
Structural Integrity Panel (Sub-TSIP) who attended the meeting supports the current work and
recommend some refinement as further explained in the attachment.

If you have any questions, please do not hesitate to contact us.

Sincerely yours,

Kamal Bandyopadhyay

/sm

c: )
S. Bush
B. Thompson
B. Mather
M. Kassir
D. VanRooyen
J. Weeks
P. Shewmon
M. Streicher
J. Treadway

TELEX: 6852516 BNL DOE CABLE: BROOKLAB UPTQNNY
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MEMO

Interim Status Dangerous Waste Tank System
Hanford Federal Facility Agreement and Consent Order
Milestone M-32-00 Project Managers Meeting minutes
March 5, 1997

The following Tri-Party Agreement M-32-00 Project Managers Meeting minutes have not
been signed by the Washington State Department of Ecology (Ecology). Ecology believes that
the minutes (submitted August 29, 1997) are too old to accurately be assessed. Therefore, the
minutes are issued without Ecology’s signature.

This meeting was held on March 5, 1997 to discuss the proposed Double-Shell Tank interim
milestone addition to the major M-32-00 milestone.

Attachment(s): None
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MILESTONE M-32-00
PROJECT MANAGERS MEETING
March 5, 1997

Summary of Discussion, Agreements and Actions

This meeting was held to discuss the Sub-Tank Integrity Structural Panel (Sub-TSIP)
report, “Review of L Irasonic Inspection Status of Hanford Double-Shell Tanks," dated
February 14, 1997. Mr. Kamal Bandyopadhyay of the Sub-TSIP participated in this meeting
by phone. '

Before beginning discussions on the above-mentioned ultrasonic (UT) inspection review
report, Mr. Dale Jackson, of the U.S. Department of Energy, Richland Operations Office
(RL) asked Ms. Laura Cusack, of the Washington State Department of Ecology cology). to
provide a Tetter for the independent, qualified. registered professional engineer (IQRPE)
on the Double-Shell Tank (DST) assessment scope (six tanks). Ms. Cusack agreed to provide
this Tletter and will send Mr. Jackson a draft of it as soon as possible.

After a brief review of the report, Ms. Cusack expressed a concern that the 20" vertical
strip used during the DST UT inspections did not accommodate the TSIP's original

guideli s of inspecting 5% of a tank's surface. She was concerned that various critical
areas (1- 1id/vapor interface, sludge/liquid interface) would not be properly inspected.
Mr. Bandyopadhyay stated that the Sub-TSIP had also considered this dilemma and determined
that the 20" vertical strip is a reasonable approach to take. As to the specific areas
Ms. Cusack mentioned, he said that the liquid/vapor and the sludge/liquid interface 2avels
varied i the H. ‘ord DSTs thereby lowering the residence time of these interface levels
at any one location. Therefore, the TSIP's original concerns over the effects of these -
interface art¢ ;, which resulted in the 5% inspection guideline, diminishes.

Mr. Bandyopadhyay offered to provide written justification for the Sub-TSIP's position
that the 20" vertical strip is acceptable.

Mr. Bob Wilson (Ecology) asked if the 20" strip woul be able to sufficiently cover the
required area of a vertical weld. Mr. Keith Scott, of the SGN Eurisys Services
Corporation (SESC), responded that it was possible to follow a vertical weld down the tank
wall. He pointed out that the tank 30' wall plates were staggered and so were the
vertical welds. Mr. Bandyopadhyay said that inspecting one weld should be sufficient to



Summary of Discussion, Agreements and Actions (cont'd) Pana 2 nf 2

determine if the weld has the potential for cracking. After discussing he merits vs. t @
lack of value of inspecting a vertical weld, Mr. Bandyopadhyay volunteered to provide Mr.
Scott with some literature on the subject.

Next, the affect of scaling on the signal quality was discussed. Mr. Scott mentioned that
the UT equip..2nt vendor did not keep the A-scan ~ _ige information from the AW tank
inspection. He said that this type of information would be reviewed as recommended in the
report during the next tank inspection.

Mr. Scott asked Mr. Bandyopadhyay to clarify how the Sub-TSIP's suggestion of inspecting a
few single-shell tanks (SSTs) affects the DST assessment strategy. As there is no clear
understanding as to why some SSTs have Teaked, Mr. Bandyopadhyay stated that some
inspection of the SSTs could put to rest any potential questions others may have about = e
DST assessments. He emphasized that lacking these inspections in no way casting any do t
on the DS assessment approach. He suggested that these inspections be performed
"somewhere down the road."” Mr. Scott acknowledged that while it was not possible for SSTs
inspections to be added to the DST assessment activities, inspection of a few SSTs would
someday | valuable. At this point in the meeting, Mr. Bandyopadhyay hung up and t
discussion went on without him.

Ms. Cusack mentioned that with the ¢ fferent positions taken on certain issues getting an
IQRPE on board now could minimize potential public questions on the DST assessment
strategy. She acknowledged it would be sufficient if an IQRPE agreed to the DST
assessment scope and that Ecology's agreement was not needed.

The topics for discussion during the next PMM, scheduled for March 10, 1997 at 3:00 pm,
are the TSIP report (should Ecology need more time for review), the IQRPE's certific. ion
statement, who will perform as the IQRPE, and change control form "representative sample”
wording.










Attachment 3

MILESTONE M-32-00
PROJECT MANAGERS MEETING
March 5, 1997

Review of Ultrasonic Inspection Status of Hanford Double-Shell Tanks




FEB 27 "97 ©6:29PM ENGINEERING RESEARRCH DIVISION p.2s7

REVIEW OF _
ULTRASONIC INSPECTION STATUS
 OF
HANFORD DOUBLE-SHELL TANKS

Kamal Bandyopadhyay, Spencer Bush, and Bruce Thompson

February 14, 1997
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INTRODUCTION

A meeting was held in Richland, WA, on January 23, 1997, on the Hanford double-shell tank
ultrasonic examination status. Keith { __ .t organized the meeting, and three members of the Tank
Structural Integrity Panel (Sub-TSIP: Spencer Bush, Bruce Thompson, and Kamal
Bandyopadhyay) attended the meeting (agenda and attendance list attached). This report includes
a brief discussion on the inspection status and provides comments and recommendations of the
Sub-TSIP.

INSPECTION STATUS

Keith Scott provided an overview of the tank ultrasonic inspection program (viewgraphs
attached) and Gerald Posakony discussed the 1nspection procedures and results. A tank
inspection supplier (SAIC) was retained to provide and use an ultrasonic inspection system
(equipment, procedures and inspectors) to examine a 20-inch vertical strip of Tank 241-AW-103
primary and secondary tank watts. It was reported that the results of the inspection were that no
indications of wall thinning, pits and cracks in excess of the acceptance criteria were detected on
cither wall. Keith Scott also described the future UT inspection plan (view graphs attached). By
using a set of criteria they have selected six tanks as candidates for inspection: AW-103, AN-107,
AY-101, AY-102, AZ-101 and SY-101. The inspection of AW-103 did not include the knuckle
region nor the bottom. Future inspections are expected to include an examination (up to 12 f.) of
the bottom knuckle. Attempts will also be made to inspect the tank bottom by introducing ;
transducers into the narrow vent ducts as far as practicable.

COMMENTS AND RECOMMENDATIONS

In general, the Sub-TSIP finds the demonstration of the inspection procedures and use of
equipment in the examination of two vertical strips of tank AW-103 walls to follow standard
acceptable methods. The sub-TSIP has some concerns regarding the conclusions drawn from the
data that there was no noticeable degradation of the inspected portion of the tank walls. While
this may be true, it 1s suggested that the data be reanalyzed in the manner discussed below in
PERFORMANCE DEMONSTRATION TESTS under “Effect of Coupling Variations.” This
should resolve the issue of what, if any, effect the scale on the tank has on the UT data. The sub-
TSIP supports the future plan to inspect the bottom knuckle region and the bottor nlate as wide

possible. Itrecomn Is tthee imatt t |  atleast one vertical weld. ...e Sub-
TSIP also recommends that the failure mechanisms of single-shell tanks that have leaked large
volumes of waste should be explored by examining a few of them. These general observations
and recommendations are further described and clarified as follows:

1. Performance Demonstration Tests

The performance demonstration tests (PDTs) were quite professionally done. Particularly
noteworthy was the fact that they were performed in accordance with well defined ASME
procedures, which have benefited from many years of refinement and should bear considerable
weight with both the public and the regulatory community. Given that this provides a very strong
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foundation, there are two areas which could be strengthened by further modest effort.

Effect of Coupling Variations -- The PDTs were pecformed on 2 laboratory mock-up having a
very good surface finish. When this system is applied in the field, the presence of scale and/or
surface roughness may cause a degradation in signal quality. The obvious question is, "How
much does this degrade the probability of detection (POD)?" Without some me >dology to take
this into account, the applicability of the PDT to the field tests could be questioned. Several
approaches to addressing this question present themselves. One that could be applied
immediately would be to utilize information in the amplitude of the back-surface s” al. Ifthe
back-surface signals in field tests are lower than those in the PDT, this would imply similar
changes in signals from pits and stress-corrosion cracks (SCCs). A simple way to take this into
account without performing new expeniments would be to perform the POD analysis again with
the signals from the pits and SCCs in the laboratory plates reduced by an amount equal to the
effect of the field tank surface on the back-surface signal. One could also imagine re-analyzing
the field data with the threshold lowered to take into account any reduced coupling as indicated
by drops in the back-surface signal. Such an approach would make the POD results of e PDT
relevant. However, it might lead to an increase in false calls (FCP) above that observed in the
PDT since the threshold would now be closer to the noise. A third, more expensive but stronger
approach, would be to repeat PDT on samples with degraded surfaces.

Inspection of Welds — Further attention should be given to issues associated with the detection
of SCCs near welds. This should include an analysis of the SCCs observed at Savannah River,
and possibly other places, with particular attention to their location (HAZ or weld material) and
orientation (parallel or perpendicular to weld). For SCCs in the HAZ, it is probably the case that
the current PDT is adequate. However, if one needs to examine the SCC through weld material,
the effect of that material on the signal should be taken into account. A strong technical case
needs to be made if weld matenals are not included..

2. Extent of Examination

In general, the proposed extent of the examination 1s reasonable. At this point, there are several
possible degradation mechanisms that have been identified. Since there is considerable
uncertainty regarding which, if any, of these mechanisms is active, it makes sense to perform as
broad a set of tests as possible.

Future ultrasonic € i oo hertanks should bracket atle  one vertical weld with
examination from both side:  the weld. Assuming that stress corrosion cracks, if such exist, can
be either parallel to the weld or perpendicular to the weld, it will be necessary to align the
transducers parallel or perpendicular to the weld to detect such flaws. This means that it will be
necessary to scan the weld twice.

There should be an effort to examine at least one bottom plate, recognizing that con  itional
pulse echo UT will yield a very small sample of the plate, if one is limited to the area of the slots
in the refractory concrete slab under the bottom plate. The best UT procedure would be one that
pen ted scanning of a larger region than that of a slot.
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its curvature and interrogate the outer portion of the knuckle bottom plate we  Such a mode
might be particularly useful for sizing, as discussed below. A possible limitation of this approach,
discussed in Viktorov's book entitled Rayleigh and Lamb Waves, is the fact that (at least for a flat
plate) the energy will not stay indefinitely on the surface on which the Rayleigh wave is excited.
Instead, it will flip from side to side, with a period given by 2/(ks-ka). In Viktorov's analysis, he
notes that, ngorously speaking, one cannot speak of a Rayleigh wave on a plate, but should
analyze phenomena in terms of Lamb (plate) waves. When the wavelength is small with respect
to the plate thickness, what would intuitively be called a Rayleigh wave should more rigorously be
thought of as a superposition of a symmetric (So) and antisymmetric (Ao) Lamb waves on the
two surfaces of the plate which are weakly coupled due to the plate's finite thickness. The
transduccr then excites both the So and Ao mode, phased such that the signals on the same side of
the plate as the transducer add constructively while the signals on the

opposite side add destructively. This may appear to be an overly complex way to describe a
simple measurement, but it predicts the phenomena, mentioned above, that the energy will be
periodically transferred from one side of a flat plate to the other. In the formula cited, ks is the
wave vector of the So mode at the measurement frequency while ka is that of the Ao mode. As
frequeacy increases, ka and ks asymptotically approach one another and the distance for energy
transfer becomes large and the eftect is unimportant. However, this is not always the case. This
effect has been experimentally confirmed for flat plates. However, the effect of plate curvature,
such as exists in a knuckle, has not been quantified. It is recommended that scaled laboratory ..
experiments be conducted to determine the extent to which such propagation phenomena come to
bear in the knuckle problem. "

Detection versus Sizing - Both the high frequency and guided mode (low frequency) a roaches
show promise for flaw detection. However, sizing may not be as simple. For the high frequency
approach, the relationship between signal strength and flaw size may be quite complex. For the
guided mode approach, it can be argued that the reflected signal should be proportioned to flaw
area, at Jeast for cracks transverse to the wall. Data supporting this view is included.in one of the
cited guided mode references. Determination of depth would require an independent relationship
between length and depth, as might be obtained based on growth models. However, it should
also be noted that the relationship to flaw size will be quite different for other types of defects
such as pits. Significant sizing information may be provided by the intermediate frequency
measurements. For example, as proposed by Posakony, measurement of the reflection coefficient
for Rayleigh waves propagation on the outer surface could determine whether the crack had

ex 0 ] v ;

br /alidatin; 1esis will require reso some
of the wave propagation questions for the intermediate frequency techniques as discussed above.

3. Acceptance Criteria

The criteria for reporting or acceptance of an indication, as presented by Keith Scott at the
meeting, for the wall examinations, is consistent with the guidelines in the Tank Structural
Inte yRepi and _ )ears appropriate.
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4. I.essons Learned from Single-Shell Tanks

Records indicate large leakage of liquid from many single-shell tanks. It has becn suspected that
stress-corrosion cracking of the non-stress relieved tanks was the cause of the leakage. However,
in spite of suspected leakage from about 70 tanks at Hanford, no engineering study was
performed to determine the nature and cause of the damage. Therefore, it is recommended that a
few single-shell tanks be examined to determine the degradation mechanisms and their-relevance
to the structural integrity of the remaining tanks that will be relied upon for a long period. Single-
shell tank examination data may also be useful in other areas of TWRS (e.g., retrieval).

It is recognized that the scope of the current program does not include any such study and is
pointed out that the demonstration of integrity of a tank through limited inspection (as is the
current case) becomes weak when the cause of leakage from a vast number of tanks remains
unexplored.

SUMMARY

It appears that very good progress s being made on developing a satistactory double-shell tank
ur tion. The above comments are offered as possible refinements and improvements of the

solid foundation already established. o













Attachment 1 Page 1 of 2

‘ MILEL . ONE M-32-00
PROJECT MANAGERS MEETING
March 10, 1997

Summary of Discussion, Agreements and Actions

This meeting was held to continue discussions on change control form M-32-96-02, which proposes new
Hanford Federal Facility Agreement and Consent Order double-shell tank (DST) system integrity assessment
interim milestones and target dates. Specifically, the issues of who will function as the independent, qualified,
registered professional engineer (IQRPE) and what the IQRPE's certification means were discussed.

Mr. Dale Jackson, of the U.S. Department of Energy, Richland Operations Office (RL) informed Ms. Laura
Cusack, of the Washington State Department of Ecology (Ecology) that he would attempt to speak with
Dr. Richard Belsey of the Hanford Advisory Board (HAB), Health Safety and Waste Management Subcommittee
to determine if the HAB Subcommittee would be interested in providing guidance on the issue of whether or not
utilizing Mr. Keith Scott, of the SGN Eurisys Services Corporation, as an IQRPE would give the impression of
impropriety, and hence justify selecting another IQRPE (even though the Project will incur additional cost if
another IQRPE is selected). Ms. Cusack stated that Ecology had already initiated similar action, and that Mr.

om Tebb (Ecology) was trying to get on the HAB Subcommittee agenda for Wednesday (March 2, 1997).

Ms. Cusack gave Mr. Jackson a draft copy of the letter (see Attachment 1) Ecology is willing to provide to an
IQRPE explicitly stating Ecology’s acceptance of assessing all 28 Double-Shell Tanks (DSTs) based on an
assessment of data from initial ultrasonic testing of six tanks. Upon a brief review, Mr. Jackson indicated that he
had concerns with some of the wording in the letter. Further discussions were differed until a later time.

>gy's proposed I( . ’E certification statement was discussed next (see Attachment 2). Mr. Jackson asked
for the meaning of the additions made to the first sentence ("...I have been cognizant of the scope of work
performed and major decisions made in the integrity assessments of the tank system described in this report...").
Ms. Cusack explained that this change meant that the IQRPE is cognizant of the assessment approach taken and
that the approach is adequate. Mr. Jackson cautioned against using the word "cognizant" as that word is an
engineering term of art, and could lead to an interpretation that the IQRPE is specifically responsible for
directing and supervising the assessment work performed. Ms. Cusack agreed that this was not Ecology's
intent. Mr. Jackson suggested replacing "cognizant" with "aware."
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MILESTONE M-32-00
PROJECT MANAGERS MEETING
April 29, 1997

Summary of Discussion, Agreements and Actions

Mr. Dale Jackson, of the U.S. Department of Energy, Richland Operations Office (RL), opened the
meeting by stating that RL desires to immediately address the Washington State Department of
Ecology (Ecology) preference that the RL-Waste Storage Division (WSD) be assigned project
management responsibility for Double-Shell . ank (DST) integrity assessment activities. Mr. Jackson
announced that effective immediately, Mr. Mark Ramsay (RL-WSD) will be taking over as RL'’s
Project Manager and lead negotiator with regard to proposed Hanford Federal Facility Agret el

and Consent Order (Tri-Party Agreement) DST integrity assessment interim milestones. A
memorandum from Mr. John Wagner (RL) to Mr. Jackson Kinzer (RL) reflecting this change will be
drafted.

Mr. Ramsay reviewed some history on the DST negotiations for the benefit of Mr. Jim McClusky (RL)
who was attending these negotiations for the first time. Also, Mr. Ramsay informed Ecology that an
independent, qualified, registered professional engineer (IQRPE), from the Seattle area, had
reviewed the DST integrity assessment strategy. The IQRPE determined that ultrasonic (UT) testing
of any of the DSTs was not necessary in order to provide an integrity assessment certification on the
DSTs. '

Ms. Laura Cusack (Ecology) stated that the integrity assessments were needed to meet the
regulations and from a programmatic standpoint for the future use of the STs. She added that
there is a need to determine the tanks’ condition with respect to corrosion and not just to determine if
they are leakir = Ms. Cusack explained that this need did not have a regulatory driver but rather was
driven from a programmatic standpoint. Ms. Dahl stated Ecology’s position that Ecology determines
v at constitutes compliance with its regulations, and that the Tri-Party Agreement should not be
used to negotiate what compliance means.

“Mr. McClusky suggest that the DST integrity assessment program proceed with what makes sense
technically and that such a program would meet the test of regulatory compliance. Ms. Cusack
mentioned that untit recently, performing UT testing on 6 DSTs was considered “right” ut that now
the assessment would be relying mostly on leak tests. Mr. Ramsay responded by asking how much
would be enough for people to be satisfied, given that the DST knuckle region and bottom
inspections may not be feasible. He pointed out that the real question was not “will the )STs last for
the next 20 years” but “do we have the appropriate backup mechanisms to address a leak should .
one occur.” Ms. Cusack emphasized that just because all the areas of interest may not be
accessible, the assessment program should not eliminate performing the inspections that are

























