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Executive Summary

Under contract agreement (Contract No. FA8903-04-D-8681/0176) with the Air Force Center for
Environmental Excellence (AFCEE), Weston Solutions, Inc. has prepared this Final APl 653
Inspection Report for Defense Energy Support Center (DESC) Project PRL 99-21 Clean,
Inspect, and Repair Tank 15 in Red Hill. The facility is part of the Fleet Industrial Supply Center
(FISC) Pearl Harbor.

Tank 15 was built in 1942 (completed in 1943). Its nominal capacity is 302,000 barrels (listed as
302,536 barrels). The tank, like the others in Red Hill, is an underground concrete tank with a
steel liner. The configuration is a vertical cylinder measuring 100 feet in diameter and 250 feet
in height. The tank is domed on the lower and upper ends.

This task consisted of the continuation of an out-of-service, modified APl 653 inspection of
Tank 15 in Red Hill, initiated through another contracting mechanism. The work included non-
destructive examination (NDE) and evaluation of the data for the upper dome (courses A, B, C,
D, E, and F), the extension, the area under the catwalk, barrel, the lower dome (courses 1, 2, 3
and 4), and the bottom. Eighty-three percent of the entire tank area underwent NDE, including
100% of the tank barrel and extension. Inspection for the tank bottom and lower dome were
done under a separate contract prior to Weston’s involvement.

Hand held electromagnetic scanners were used to test the steel liner plates of the tank. When
defects/flaws were found, then ultrasonic thickness (UT) measurements were taken to establish
actual thicknesses in these areas. Welds were inspected with eddy current probes. When
defects/flaws were found, then shear wave (angle beam) ultrasonic testing was performed to
establish the remaining thickness at the weld flaw locations.

Based on the information gathered during the inspection of Tank 15 the corrosion rate has been
calculated to be 0.0045 inches per year. Applying this repair threshold to the 198 defects/flaws
detected, results in a requirement / recommendation that approximately 109 defects/flaws be
repaired for a twenty year re-inspection cycle.  An abbreviated summary of the
required/recommended repairs on the tank shell/liner is as follows:

Weld Repairs — 31 Patch/Insert Plates — 58 (78 flaws)

Upon successful completion of the recommended repairs, the next internal and UT inspection of
Tank 15 should be performed no later than 25 August 2025. The overall effectives of the
Dunkin & Bush, Inc. repairs appeared to have satisfactorily addressed flaws detected in Tank 15.
Repairs were performed in accordance with the recommendations.
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1.0 INTRODUCTION

Under contract agreement (Contract No. FA8903-04-D-8681/0176) with the Air Force Center for
Environmental Excellence (AFCEE), Weston Solutions, Inc. has prepared this Final APl 653
Inspection Report for Defense Energy Support Center (DESC) Project PRL 99-21 Clean,
Inspect, and Repair Tank 15 in Red Hill. The facility is part of the Fleet Industrial Supply Center
(FISC) Pearl Harbor. Weston Solutions, Inc. was under contract to perform a modified APl 653
Inspection, develop new calibration tables, and install a datum plate.

The Red Hill Fuel Facility is located on the Island of Oahu, Hawaii and is used to store fuel in
support of military operations on Oahu, in the mid-Pacific area, and other areas as required. The
site is located within the ridgeline between South Halawa Valley and Moanalua Valley. The site
is built into the ridgeline, encasing a network of 20 subterranean tanks. Access to the facility is
through secure Navy property, and access to the fuel tanks and piping is by elevator and the
upper and lower tunnels.

Tank 15 was built in 1942 (completed in 1943). Its nominal capacity is 302,000 barrels (listed as
302,536 barrels). The tank, like the others in Red Hill, is a concrete tank with a steel liner. The
configuration is a vertical cylinder measuring 100 feet in diameter and 250 feet in height. The
tank is domed on the lower and upper ends. The primary access point to the tank is from the
upper tunnel which is at the 200 foot level of the tank. The tank has a center tower extending
from the top to the bottom that is connected to the access point by a catwalk. Cleaning,
inspection, and repair of the shell liner, including the domes, are made possible by boom
suspended scaffolding that is operated from center tower and the suspended baskets.

This API 653 Inspection Report outlines the inspection approach, the evaluation methodology,
and the findings/recommendations.

Inspection Approach

This task consisted of the continuation of an out-of-service, modified API-653 inspection of
Tank 15 in Red Hill, initiated through another contracting mechanism. The work included
evaluation of courses A, B, C, D, E, and F of the upper dome, the extension, the area under
catwalk, barrel, and the lower dome (courses 1, 2, 3 and 4). Inspection for the tank bottom and
lower dome were done under a separate contract prior to Weston’s involvement.

Electromagnetic inspection/testing was followed by Ultrasonic Thickness (UT) measurement
prove-ups. The electromagnetic inspections utilized hand scanners capable of low frequency
electromagnetic technique (LFET) for the shell liner and balance field electromagnetic technique
(BFET) on the welds.

Hand held electromagnetic scanners were used to test the steel liner plates of the tank. When
defects/flaws were found, then UT measurements were taken to establish actual thicknesses in
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these areas. Welds were inspected with eddy current probes. When defects/flaws were found,
then shear wave ultrasonic testing was performed to establish the remaining thickness at the weld
flaw locations. Certain weld flaws were also inspected using the vacuum box method. UT
testing of all of the 3-inch grout nozzles performed.

Evaluation Methodology

API 653 can be implemented when the tank design/construction is in accordance with APl 650
or APl 12C and the tank is aboveground. Tank 15 is an underground concrete tank with an
internal steel liner. Due the design / construction of the tank all of the principles and checklists
provided in API 653 cannot be used for this tank inspection. For example, the steel liner which
is interlocked or embedded to the concrete acts as a barrier between the product and the concrete
‘shell’. Since Tank 15 is not a free-standing aboveground storage tank, the API 653 calculations
evaluating the minimum shell thickness is not applicable to evaluate the steel liner. However it
is feasible to implement the APl 653 calculations for minimum bottom plate thickness to
evaluate the steel liner located throughout the barrel, expansion joint, extension, domes, and
bottom. Therefore, for this inspection the applicable portions of APl 653 have been utilized,
resulting in a modified API 653 inspection.

A review of available history information was performed. Visual inspection/evaluation of
existing conditions throughout the tank was conducted. Inspection of the 32” inlet/outlet line
and visual inspection of the tank bottom were also performed. Reviews of the initial inspection
(scanning and UT testing) conducted in January 2005 and the subsequent repairs were also
performed.

Recommendations

The findings (defects/flaws) are listed in table format, depicted in photographs when applicable,
and discussed as necessary. The recommendations are based on the evaluation of the data and
the principles of APl 653. In areas where the principles of APl 653 do not apply, decisions were
made based on sound engineering judgment.

Recommendations of required repairs were submitted for government review and approval on 28
September 2005. Dunkin & Bush, Inc. performed the repairs.



Final AP1 653 Inspection Report

PRL 99-21: Clean, Inspect, and Repair Tank 15
Red Hill, FISC Pearl Harbor

Contract No. FA8903-04-D-8681, TO 0176
Page 2-1

2.0 FINAL API 653 INSPECTION

2.1 LFET SHELL AND BFET WELD SCANNING AND UT MEASUREMENTS

Initially, a random inspection was conducted on Tank 15 from January 17" to the 28", 2005.
The percentage of the tank inspected at that time was considered to be 11% and a total of 89
defects/flaws were found. This work was performed by TesTex, Inc. under contract to Thermal
Engineering Corp.

The subject scanning and testing effort, beginning on July 25 and completing August 25, 2005,
consisted of a continuation of the scanning by TesTex, Inc. under contract to Weston Solutions,
Inc. This continuation included evaluation of courses A, B, C, D, E, and F of the upper dome,
the extension, the area under the catwalk, barrel, courses 1, 2, 3 and 4 of the lower dome, and UT
measurements on the 18 and 32” inlet/outlet lines. Inspection for the tank bottom and lower
dome were done under a separate contract prior to Weston’s involvement.

The scanning was performed using the TesTex developed TS-2000 NDT Multichannel System for
plate scanning and the principles of the LFET. The Hawkeye Digital Inspection System was used
for weld scanning. Shear wave ultrasonic thickness measurement equipment was used to further
evaluate weld flaws. A total of 198 defects/flaws were located during this inspection/testing
effort.

The TesTex, Inc. report for the subject inspection/testing effort is provided in Appendix A.
Photographs depicting conditions of certain features in the tank as well as the scanning task are
provided in Appendix B.

2.2 APl 653 ELVAULATION

History

Tank 15 was built in 1942 (completed in 1943). Its nominal capacity is 302,000 barrels. The
tank is a concrete tank with a steel liner. The configuration is a vertical cylinder measuring 100
feet in diameter and 250 feet in height (internal). The tank is domed on the lower and upper
ends. The primary access point to the tank is from the upper tunnel which is at the 200 foot level
of the tank. The nominal plate thickness is ¥-inch throughout the upper dome, extension, barrel,
and lower dome the nominal plate thickness on the bottom is ¥%-inch. The tank was coated in the
early 1980s with a thin film polyurethane coating.

The tank history information (Appendix C) indicates that the tank leaked badly on July 19, 1981
shortly after being put back into service after approximately one year of cleaning, inspection, and
repair work. No information, other than the leak was likely at the 185’ level, is provided in the
tank history information document. A detailed visual inspection of the 185 level and the
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expansion joint (186.5° to 188’) level was performed in an effort to possibly determine the
repairs made at that time. Notable observations made during this particular inspection included
what appears to be the repair of approximately three feet of vertical weld at the 185’ level, a
patch plate on the underside of the expansion joint, and the repair of an expansion joint vertical
weld. No conclusions were drawn other than the leak was eventually repaired.

The telltale system that was previously located in the tank has been removed and the openings
created by the removal were closed with lap patch plates. Interspersed patch plates were also
found adjacent to and on welds of the shell liner. These patch plates located near or on welds do
not indicate backside corrosion so much as they were likely repairs to the welds themselves.

In 1997/1998 the tank was inspected, repaired, and returned to service. There is no documented
information that would indicate that back side corrosion has resulted in a through hole in the tank
prior to 1998. However, due to the repairs made in 1998 on the flaws detected during that
inspection, it is feasible that back side corrosion had resulted in a through hole in the 1998
timeframe.

Repair Threshold for Plate and Weld Flaws

A documented through hole in the tank resulting from underside corrosion establishes the
corrosion rate. The suspected through hole in 1998 will be used to establish the corrosion rate.
The calculated corrosion rate is 0.0045 inches per years (0.25 in/ (1998-1943)). This rate
establishes a 20 year internal inspection interval resulting in a minimum remaining plate
thickness of 0.1 inches with a repair threshold of 0.190 inches since an internal coating system
is in-place to eliminate internal corrosion.

The following information was used to determine the corrosion rate and repair threshold:

Nominal Shell (steel liner) Thickness 0.25 inches
Minimum Remaining Thickness at Or MRT 0.1 inches
In-service Interval of Operation Or 20 years

Year of Construction 1943 year

Year of Inspection (underside corrosion extends through full thickness) 1998 year
Maximum Corrosion Rate (underside) UPr 0.0045 inches/year
Minimum Remaining Thickness (after repairs) 0.190 inches

Applying this repair threshold to the 198 defects/flaws detected, results in a requirement /
recommendation that approximately 109 defects/flaws be repaired. Of the 109 flaws, 78 will
require repair by the installation of 58 patch plates. Several patch plates will be used to repair
multiple flaws. The remaining 31 flaws will require weld repair. The Patch Plate and Weld
Repair Summary are provided as Table 2-1. Repair sketches are provided in Appendix D.
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32-inch Inlet/Outlet Line

The 32-inch line from the internal flange to the 20-inch flange in the lower tunnel was pressured
tested by Dunkin & Bush, Inc. at 150 PSIG for 4 hours and no pressure loss was observed. The
evaluation of the tank included observations of the internal portion of the 32-inch inlet/outlet
line. The observation revealed that portions of the circumferential butt weld have incomplete
penetration. The circumferential butt welds on the 32-inch line that have incomplete penetration
require repair (see repair sketches in Appendix D). A photograph of the incomplete penetration
is provided in Appendix B.

Anchors, Clips, and Angles

Inspection of the bottom of the tank revealed the presence of elevator attachments including
three anchors for the step and platform, four anchors for elevator cables, and two angles that
previously acted as a stopping point for the elevator. An additional eight anchors/clips, for other
tank appurtenances that are no longer present, are also located on the bottom of the tank. History
information on the tank indicates that a telemeter system was previously installed in the tank
which served as the automatic tank gauging (ATG) system. It is believed that some of the
additional eight anchors/clips were previously used to for the telemeter system which is no
longer present. The available tank history information is provided in Appendix C. All unused
anchors, clips, and angles require proper removal from the tank. The recommended repair was
completed.

18-inch Inlet/Outlet line

There is an 18-inch inlet/outlet line on the bottom of the tank. The line from the internal flange
to the 12-inch flange in the lower tunnel was pressured tested by Dunkin & Bush, Inc. at 150
PSIG for 4 hours and no pressure loss was observed. The supports and reinforcing plate are
corroding, are undersized, and were constructed in a manner that produced angles that are not
easily coated. The pipe supports and reinforcing pads (2 each) for the 18-inch should be repaired
by replacement. The repair was completed.

Four %-inch Sample Lines and 4-inch Slop (water draw-off) Line

The 4 x %-inch sample lines were pressure tested at 150 PSIG for 4 hours and no pressure loss
was observed. The 4-inch slop line failed to maintain pressure during its pressure test and was
repaired.

Strapping and Installation of a Datum Plate

Weston Solutions, Inc. retained Gauge point Calibration to develop calibrated capacity tables for
the Tank (Appendix E). The total capacity was determined to be 304,775.68 barrels. Weston
Solutions, Inc. retained Dunkin & Bush, Inc. to install a datum plate on the bottom beneath the
mass tank gauge (MTG) probe.
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3-inch Grout Nozzles

There are approximately 306 3-inch grout nozzles located throughout the tank. The general
position of these nozzles are as follows:

Upper Dome - 43, Extension — 109, Barrel — 51, Lower Dome — 103

The nozzles are closed on the end by a %-inch round steel plate welded to the end of the nozzle.
The nominal wall thickness is apparently schedule 40 which is equal to approximately 0.226
inches. This thickness is less than the nominal thickness of the steel shell liner of the tank.
Approximately half way through July/August 2005 inspection/testing effort it became evident
that UT measurements should be obtained to evaluate the wall thicknesses of the nozzles. On
August 8™ the inspection/testing of the tank began including UT measurements on the 3-inch
grout nozzles. The nozzles located on the portion of the tank already inspected and throughout
the lower dome were not UT tested as the majority of the lower dome was inspected/tested
during the January 2005 effort. It is estimated that 50% of the grout nozzles in the barrel and
all the nozzles in the lower dome have not been UT tested. All remaining nozzles,
approximately 130, should be UT tested. The shell to nozzle weld should also be checked with
an eddy current probe (Hawkeye). If flaws are found in the shell to nozzle weld the flaw should
be further evaluated using shear wave ultrasonic thickness measurement equipment. The
recommended testing was completed.

Results from this testing revealed that numerous nozzles had varying levels of corrosion or
coating failure present. A qualitative inspection of the condition of the coating on the nozzles
was performed. The level of coating failure on the nozzle was considered to be one of the
following qualitative ratings. It should be noted that these qualitative ratings were relative to
these nozzles only.

No observed failure — 166 nozzles

Minor coating failure (few small blisters) — 56 nozzles

Moderate coating failure (many small blisters) — 51 nozzles

Moderate-to-severe failure (blisters with rust stains) — 22 nozzles

Severe failure (many blisters with rust stains and/or cracked coating) — 11 nozzles

Table 2-2 Grout Nozzle Condition Summary, lists the findings of this qualitative inspection.
Grout nozzles with no observed coating failure are not listed on the table. The coating failures
on the 3-inch grout nozzles should be repaired in accordance with a NACE inspector’s or coating
specialist’s recommendations. Nozzles with moderate-to-severe or severe ratings should also be
vacuum box tested after the failed coating is removed. The nozzle coating and testing
recommendations were completed; required repairs resulting from the vacuum box testing is
discussed in paragraph entitled Repair Inspections.
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Repair Inspections

Weston Solutions, Inc. re-visited Tank 15 on numerous occasions to complete additionally
recommended testing, clarify repair recommendations, and evaluate the repair process. The
following summarizes the additional/follow-up inspections performed by Weston Solutions, Inc.:

3-inch Grout Nozzles

On December 8, 2005 Weston Solutions, Inc. re-visited Tank 15 to complete additionally
recommended UT testing on the 3-inch grout nozzles. Of the remaining nozzles (approximately
130) inspected, 23 had underside corrosion flaws detected. Of the 23 flaws, 5 are considered
repairable as the remaining wall thickness in these nozzles was found to be below 0.190 inches.
These 23 flaws have been added to the Patch Plate and Weld Repair Summary. These additional
flaws were repaired per the recommendations.

On December 19, 2005 Weston Solutions, Inc. re-visited Tank 15 to assist Dunkin & Bush, Inc.
in determining which grout nozzles will require coating repair since all UT testing on the nozzles
had been completed. A total of 112 x 3-inch nozzles were observed with varying degrees
coating failure that require repair. The locations of the nozzles are as follows: lower dome — 82,
barrel — 28, extension — 2, and upper dome — 0. The repair should include the proper appropriate
surface preparation. The coating material should be a flexible Novalac epoxy coating. The
recommended coating repairs were performed.

32-Inch Inlet/Outlet Nozzle

On December 29, 2005 Weston Solutions, Inc. re-visited Tank 15 to clarify the recommendation
on how to repair the flaws in the 32-inch nozzle. The inside of the nozzle was re-inspected and a
sketch was produced to illustrate the repair locations (Appendix D). The recommended repairs
were completed.
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FINDINGS/RECOMMENDATIONS

Install 58 patch plates to repair 78 flaws as listed on Table 2-1 Patch Plate and Weld Repair
Summary. The patch plates shall be ASTM A-36 carbon steel rolled to the nominal radius of
the tank. Install patch plates with toe-to-toe weld spacing as indicated on repair sketches,
noted on the summary table, and in accordance with the requirements of API-653 when the
sketches and summary table are not specific. Patch plates shall be examined/tested by
vacuum box, liquid penetrant, and visual methods in accordance with written procedures
complying with ASME BPVC Section VV, AWS, and/or API 650.

Perform 31 weld repairs on weld flaws as listed on Table 2-1 Patch Plate and Weld Repair
Summary. Weld repairs shall be examined by vacuum box, liquid penetrant, and visual
methods.

Remove all unused anchors, clips, and angles on the bottom of the tank. The items are to be
ground off and the bottom is to be ground smooth. The locations are to be examined/tested
by the magnetic particle or liquid penetrant, and visual methods.

Repair by replacing the supports and reinforcing plates (2 each) for the 18-inch inlet/outlet
line. Shop drawings are to be prepared, provided, and approved prior to the completion of
the repair. Reinforcing plate welds shall be examined by vacuum box, liquid penetrant, and
visual methods.

Perform weld repair on approximately four feet of circumferential butt weld on the inside of
the 32-inch inlet/outlet line to correct the lack of penetration condition. The weld repairs
shall be examined/tested by the liquid penetrant and visual methods.

The remaining 130 3-inch grout nozzles that have not been examined should be UT tested.
The shell to nozzle weld should also be checked with an eddy current probe (Hawkeye). If
flaws are found in the shell to nozzle weld the flaw should be further evaluated using shear
wave ultrasonic thickness measurement equipment.

The coating failures on the 3-inch grout nozzles should be repaired in accordance with a
NACE inspector’s or coating specialist’s recommendations. Nozzles with moderate-to-
severe or severe ratings should also be vacuum box tested after the failed coating is removed.

The coating in the tank should be repaired in accordance with a NACE inspector’s or coating
specialist’s recommendations (not necessarily re-coated entirely). A coating present on the
interior surface allows for the exclusion of stock side corrosion rate when calculating an
operational life for the tank. Patch plates, weld repairs, grout nozzles, the expansion joint,
scattered areas in the lower dome, and scattered areas in lower portion of the barrel will
require coating repair.
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The repair contractor shall utilize Welding Procedure Specifications (WPS) proven by Procedure
Qualification Records (PQR). Welders shall be certified in accordance with ASME Boiler and
Pressure Vessel Code (BPVC) Section IX.

In accordance with APl 650 and ASME BPVC Section V non-destructive examination (NDE)
technicians/examiners shall be certified per: (1) SNT-TC-1A, Personnel Qualification and
Certification in Nondestructive Testing; or (2) ANSI/ASNT CP-189, ASNT Standard for
Qualification and Certification of Nondestructive Testing Personnel; or (3) ACCP, ASNT
Central Certification Program.



Final AP1 653 Inspection Report

PRL 99-21: Clean, Inspect, and Repair Tank 15
Red Hill, FISC Pearl Harbor

Contract No. FA8903-04-D-8681, TO 0176
Page 2-8

24  CONCLUSIONS

Upon successful completion of the recommended repairs, the next internal and UT inspection of
Tank 15 should be performed no later than 25 August 2025. The overall effectives of the
Dunkin & Bush, Inc. repairs appeared to have satisfactorily addressed flaws detected in Tank 15.
Repairs were performed in accordance with the recommendations.
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Table 2-1 Patch Plate and Weld Repair Summary
Quadrant A

Tank Vertical Drop | Row | Flaw

Section # # # Flaw Type / Wall Remaining Repair Recommendation

Barrel 13 28 3 Topside Pit 8" x 8" x 1/4" patch plate, 2" radius corners

Barrel 19 25 4A 0.215" No Repair

Barrel 19 25 4 0.220" No Repair

Barrel 12 8/9 53 Pinhole / 0.163" Weld Repair

Barrel 12 14 54 Pinhole / 0.160" Weld Repair

Barrel 12 14 55 Pinhole / 0.180" Weld Repair
Expansion 13 E-4 66 0.180" 12" x 14.375" x 1/4" patch plate, see sketch

Barrel 14 1 67 Pinhole / 0.190" No Repair

Barrel 15 4 68 Pinhole / 0.165" Weld Repair

Barrel 15 5 69 Pinhole ~1/8" Dia. / 0.175" Weld Repair

Barrel 16 22 70 Pinhole ~1/32" Dia. / 0.190" No Repair

Barrel 16 14 71 Pinhole ~1/8" Dia. / 0.185" Weld Repair

Barrel 16 14 72 Pinhole ~1/8" Dia. / 0.190" No Repair

Barrel 16 15/16 | 73 Pinhole ~1/32" Dia. / 0.200" No Repair

Barrel 18 17 89 0.195" No Repair

Barrel 18 13 90A | Pinhole ~1/32" Dia. /0.190" Weld Repair

Barrel 18 13 90 Pinhole ~1/32 Dia. / 0.185" Weld Repair
Expansion 18 E-4 91 0.170" 9" x 10" x 1/4" patch plate, see sketch
Extension 14 E-3 | 153 0.180" 28" x 48" x 1/4" patch plate, see sketch
Extension 14 E-3 | 150 0.170" Repair with Flaw 153
Extension 14 E-3 | 152 0.160" Repair with Flaw 153
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Table 2-1 Patch Plate and Weld Repair Summary

Quadrant A
Tank Vertical Row | Flaw
Section Drop # # # Flaw Type / Wall Remaining Repair Recommendation
Extension 14 E-3 | 149 0.160" Repair with Flaw 153
Extension 14 E-3 | 151 0.180" Repair with Flaw 153
Extension 13 E-3 | 134 0.170" 16" x 30" x 1/4" patch plate, see sketch
Extension 13 E-3 | 135 0.180" Repair with Flaw 134
Extension 13 E-3 | 136 0.180" Repair with Flaw 134
Extension 13 E-3 | 137 0.190" Repair with Flaw 134
Extension 13 E-3 | 138 0.180" Repair with Flaw 134
Extension 15 E-2 | 156 0.180" 10" x 16" x 1/4" patch plate, see sketch
Extension 16 E-1 | 157 0.180" 8" x 1/4" round patch plate
Barrel 19 2 92 0.209" No Repair
Barrel 19 3 93 Blister/Pinhole / 0.183" Weld Repair
Upper Dome A 18 133 Topside Gouge /0.170" 8" x 1/4" round patch plate (4" from cover plate)
Upper Dome A 12 154 0.180" 10" x 16" x 1/4" patch plate, see sketch
Upper Dome A 12 155 Topside Gouge / 0.180" 8" x 8" x 1/4" patch plate, see sketch
Upper Dome B 15 158 0.160" 10" x 8" x 1/4" patch plate, see sketch
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Table 2-1 Patch Plate and Weld Repair Summary

Quadrant B
Tank Vertical Drop | Row | Flaw
Section # # # Flaw Type / Wall Remaining Repair Recommendation
Barrel 4 28 1 Topside Gouge/Crack 8" x 8" x 1/4" patch plate, 2" radius corners
Barrel 5 28 2 Topside Pit 6" x 1/4" round patch plate
Barrel 1 3 5 0.200" No Repair
Expansion 1 E-4 6 1/8" Dia. Hole 14" x 16" x 1/4" patch plate, see sketch
Expansion 1 E-4 | 6A 0.157" Repair with Flaw 6

Barrel 4 1 11 0.126" 30" x 40" x 1/4" insert plate, see sketch
Barrel 4 1 12 0.080" Repair with Flaw 11

Barrel 4 1 13 0.100" Repair with Flaw 11

Barrel 4 1 14 0.210" No Repair

Barrel 4 1 15 0.200" No Repair

Barrel 2 1 10 Lack of Fusion Weld Repair

Barrel 4 2 19 0.180" 10" x 16" x 1/4" patch plate, see sketch
Barrel 4 2 20 0.190" Repair with Flaw 19

Barrel 4 2 21 0.200" No Repair

Barrel 4 2 22 0.170" 24" x 17" x 1/4" patch plate, see sketch
Barrel 4 2 23 0.180" Repair with Flaw 22

Barrel 4 2 16 0.166" 6" X 1/4" round patch plate, see sketch
Barrel 4 2 17 0.220" No Repair

Barrel 4 3 24 0.190" No Repair
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Table 2-1 Patch Plate and Weld Repair Summary
Quadrant B

Tank Vertical Drop | Row | Flaw

Section # # # Flaw Type / Wall Remaining Repair Recommendation

Barrel 4 3 25 0.200" No Repair

Barrel 6 1 28 Topside Pit 6" x 1/4" round patch plate

Barrel 6 3 29 Pinhole / 0.185" Weld Repair

Barrel 6 3 30 Pinhole / 0.200" No Repair

Barrel 6 4 32 Pinhole / 0.170" Weld Repair

Barrel 6 7 31 Pinhole / 0.160" Weld Repair

Barrel 10 6 50 Pinhole / 0.195" No Repair
Expansion 10 E-4 51 Pinhole / 0.165" Weld Repair
Expansion 10 E-4 52 Pinhole Weld Repair
Extension 1 E-3 97 0.130" 12" x 16" x 1/4" patch plate, see sketch
Extension 1 E-3 | 101 0.195" No Repair
Extension 1 E-3 98 0.130" Repair with Flaw 97
Extension 1 E-3 | 102 0.130" 6" X 1/4" round patch plate, see sketch
Extension 1 E-3 | 104 0.175" 6" x 12" x1/4" patch plate, see sketch
Extension 1 E-3 | 105 0.180" Repair with Flaw 104
Extension 1 E-3 | 106 Topside Pit/Gouge 6" X 1/4" round patch plate
Extension 1 E-3 | 108 0.150" 6" x 10" x 1/4" patch plate, see sketch
Extension 1 E-3 | 107 0.180" 8" x 1/4" round patch plate
Extension 1 E-3 | 109 0.180" 8" x 8" x 1/4" patch plate, see sketch
Extension 1 E-3 99 0.100" 10" x 18" x 1/4" patch plate, see sketch
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Table 2-1 Patch Plate and Weld Repair Summary
Quadrant B
Vertical Row | Flaw
Tank Section Drop # # # Flaw Type / Wall Remaining Repair Recommendation
Extension 1 E-3 | 100 0.150" Repair with Flaw 99
Extension 1 E-3 | 103 0.190" 6" X 1/4" round patch plate, see sketch
Extension 2 E-1 | 120 0.190" No Repair
Extension 2 E-3 | 121 0.180" 8" x 14" x 1/4" patch plate, see sketch
Extension 2 E-3 | 122 0.170" Repair with Flaw 121
Extension 2 E-3 | 123 0.180" 8" x 8" x 1/4" patch plate, see sketch
Extension 2 E-3 | 124 0.180" 8" x 1/4" round patch plate
Extension 2 E-3 | 125 0.160" 6" x 12" x1/4" patch plate, see sketch
Extension 2 E-3 | 126 0.190" Repair with Flaw 125
Extension 3 E-2 | 127 0.190" No Repair
Extension 5 E-2 | 128 0.190" No Repair
Extension 7 E-2 | 129 0.170" 10" x 10" x 1/4" patch plate, 2" radius corners
Extension 8 E-3 | 130 0.190" No Repair
Extension 8 E-2 | 131 0.150" 8" x 1/4" round patch plate, see sketch
Suspect Crack in Weld /
Extension 8 E-1 | 132 0.187" Weld Repair
Upper Dome C 28 162 0.185" 10" x 10" x 1/4" patch plate, 2" radius corners
Upper Dome C 23 161 0.190" No Repair
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Table 2-1 Patch Plate and Weld Repair Summary

Quadrant C
Tank Vertical Drop | Row | Flaw
Section # # # Flaw Type / Wall Remaining Repair Recommendation
Expansion 1 E-4 7 Pinhole / 0.140" Weld Repair
Expansion 1 E-4 7A Pinhole / 0.160" Weld Repair
Barrel 4 6 18 Pinhole / 0.188" Weld Repair
Barrel 4 25 26 Pinhole / 0.193" No Repair
Barrel 6 2 27 Pinhole / 0.200" No Repair
Barrel 6 5 33 Pinhole /0.178" Weld Repair
Barrel 6 5 34 Pinhole / 0.187" Weld Repair
Barrel 6 11 35 Pinhole / 0.200" No Repair
Barrel 6 11 36 Pinhole / 0.200" No Repair
Barrel 6 15 37 Pinhole / 0.193" No Repair
Barrel 6 15 38 Pinhole Weld Repair
Barrel 6 16 39 Pinhole /0.170" Weld Repair
Barrel 6 16 40 Pinhole / 0.163" Weld Repair
Barrel 6 16 41 Pinhole / 0.185" Weld Repair
Barrel 8 7 42 Topside Pit/0.220" No Repair
Barrel 8 21 44 Pinhole / 0.225" No Repair
Barrel 9 24 43 Crack Around Weld / 0.220" Weld Repair
Barrel 9 16 45 Pinhole / 0.220" No Repair
Barrel 9 10 46 Pinhole / 0.188" Weld Repair
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Table 2-1 Patch Plate and Weld Repair Summary

Quadrant C
Vertical Row | Flaw
Tank Section Drop # # # Flaw Type / Wall Remaining Repair Recommendation
Barrel 10 10 47 Pinhole / 0.193" No Repair
Barrel 11 13 48 Pinhole / 0.187" Weld Repair
Barrel 11 13 49 Pinhole / 0.194" No Repair
Extension 8 E-1 | 110 Pinhole / 0.235" No Repair
Extension 5 E-1 | 159 Pinhole / 0.240" No Repair
Extension 5 E-1 | 160 Pinhole / 0.238" No Repair
Upper Dome A 39 96 Dent Filled With Weld No Repair
Upper Dome A 46 95 3/16" Dia. Pit/0.175" 6" x 1/4" patch plate
Upper Dome A 48 94 0.183" 6" x 1/4" patch plate
Upper Dome A 40 146 Pinhole / 0.240" No Repair
Upper Dome A 41 147 Pinhole / 0.240" No Repair
Upper Dome A 41 147 Pinhole / 0.240" No Repair
Upper Dome A 42 148 Pinhole / 0.240" No Repair
Upper Dome A 50 141 0.210" No Repair
Upper Dome B 52 142 0.179" 6" x 1/4" patch plate, maintain 3" from cover plate
Upper Dome B 52 143 0.202" No Repair
Upper Dome B 49 139 0.201" No Repair
Upper Dome B 50A | 140 0.208" No Repair
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Table 2-1 Patch Plate and Weld Repair Summary

Quadrant D
Tank Vertical Drop | Row | Flaw
Section # # # Flaw Type / Wall Remaining Repair Recommendation
Barrel 12 13 56 Pinhole / 0.198" No Repair
Barrel 12 24 57 Pinhole / 0.198" No Repair
Barrel 13 7 58 Pinhole / 0.197" No Repair
Barrel 13 18 59 0.138" 8" x 1/4" round patch plate
Barrel 13 24 60 0.209" No Repair
Barrel 15 14 61 0.170" 8" x 1/4" round patch plate
Barrel 15 14 62 0.180" Repair with Flaw 61
Barrel 15 11 63 0.150" 8" x 1/4" round patch plate
Barrel 16 3 64 Pinhole / 0.230" No Repair
Barrel 16 14 65 0.147" 8" x 1/4" round patch plate
Barrel 17 2 74 > or =0.230" No Repair
Barrel 17 7 75 Pinhole / 0.230" No Repair
Barrel 17 9 76 Pinhole / 0.240” No Repair
Barrel 17 12 77 Pinhole / 0.187” Weld Repair
Barrel 17 13 78 Pinhole / 0.230” No Repair
Barrel 17 13 79 Pinhole / 0.230” No Repair
Barrel 17 14 80 0.138" 8" x 1/4" round patch plate
Barrel 18 4 81 Pinhole / 0.220" No Repair
Barrel 18 13 82 Pinhole / 0.220" No Repair
Barrel 18 13 83 Pinhole / 0.200" No Repair
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Table 2-1 Patch Plate and Weld Repair Summary
Quadrant D
Vertical Row | Flaw
Tank Section Drop # # # Flaw Type / Wall Remaining Repair Recommendation

Barrel 18 14 84 Pinhole / 0.180" Weld Repair

Barrel 18 15 85 Pinhole / 0.195" No Repair

Barrel 18 15 85 Pinhole / 0.200" No Repair

Barrel 18 15 85 Pinhole / 0.210" No Repair

Barrel 18 15 86 Pinhole / 0.195" No Repair

Barrel 18 15 87 Pinhole / 0.215" No Repair

Barrel 18 15 87 Pinhole / 0.210" No Repair

Barrel 22 16 88 0.110" 8" x 1/4" round patch plate
Extension 13 E-1 | 111 0.180" 8" x 1/4" round patch plate
Extension 13 E-1 | 112 0.165" Repair with Flaw 111
Extension 13 E-2 | 113 Pinhole / 0.183" Weld Repair
Extension 13 E-3 | 114 0.187" Remove Grout Nozzle, 8" x 1/4" round patch plate
Extension 13 E-3 | 115 0.198" No Repair
Extension 14 E-1 | 116 0.173" 6" x 1/4" round patch plate
Extension 15 E-2 | 117 0.172" 8" x 1/4" round patch plate
Extension 16 E-1 | 118 0.133" 6" x 10" x 1/4" patch plate, 2" radius corners
Extension 18 E-1 | 119 0.167" 8" x 1/4" round patch plate

Barrel 23 22 8 0.138" 8" x 1/4" round patch plate

Barrel 23 4 9 0.155" 8" x 1/4" round patch plate

Upper Dome B 58 144 0.206" No Repair
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| Upper Dome B \ 58 \ 145 \ 0.189" \ 6" x 1/4" round patch plate, 3" from cover plate |
Table 2-1 Patch Plate and Weld Repair Summary
Quadrant D
Vertical | Row | Flaw
Tank Section Drop # # # Flaw Type / Wall Remaining Repair Recommendation
Upper Dome C 58 163 0.229" No Repair
Upper Dome C 64 164 0.230" No Repair
Upper Dome C 64 165 0.227" No Repair
Upper Dome C 65 166 0.213" No Repair
Upper Dome C 70 167 0.221" No Repair
Quadrant A, B, C, and D (Follow-up Nozzle Inspection)
Vertical | Row | Flaw

Tank Section Drop # # # Flaw Type / Wall Remaining Repair Recommendation
Lower Dome LD4 | 176 0.180” Remove Nozzle, Install 8” x ¥4 Plate
Lower Dome 6 LD4 | 177 0.200” No Repair
Lower Dome 1 LD?2 | 178 0.200” No Repair
Lower Dome 10 LD3 | 179 0.198” No Repair
Lower Dome 13 LD2 | 180 0.185” Remove Nozzle, Install 8” x ¥4 Plate
Lower Dome 26 LD3 | 181 0.200” No Repair
Lower Dome 17 LD2 | 182 0.180” Remove Nozzle, Install 8” x ¥4 Plate
Lower Dome 21 LD?2 | 183 0.200” No Repair
Lower Dome LD3 | 184 0.200” No Repair

Barrel 5 28 185 0.200” No Repair
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Barrel 586 | 2 | 186 | 0.200” No Repair
Table 2-1 Patch Plate and Weld Repair Summary
Quadrant D
Vertical Row | Flaw

Tank Section Drop # # # Flaw Type / Wall Remaining Repair Recommendation

Barrel 5 28 187 0.185” Remove Nozzle, Install 8” x ¥ Plate
Lower Dome 4 LD4 | 188 0.178 Remove Nozzle, Install 8” x ¥4 Plate
Lower Dome 9 LD4 | 189 0.190” No Repair
Lower Dome 19&20 | LD4 | 190 0.200” No Repair
Lower Dome 22 & 23 LD3 | 191 0.195” No Repair
Lower Dome 22 & 23 LD2 | 192 0.195” No Repair
Lower Dome 19 LD3 | 193 0.200” No Repair
Lower Dome 16 LD2 | 194 0.200” No Repair
Lower Dome 14 & 15 LD 3 | 195 0.200” No Repair
Lower Dome 11 LD3 | 196 0.195” No Repair
Lower Dome 5 LD2 | 197 0.195” No Repair
Lower Dome 4 LD3 | 198 0.200” No Repair
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Table 2-2 Grout Nozzle Condition Summary

Quadrant Drop Row/Course Coating Failure/Condition
C 1 2 MINOR

C 4 E-3 MINOR

C 5 2 MINOR

C 7 E-3 MINOR

C 11 E-4 (expansion joint) | MINOR

C 11 2 MODERATE
D 13 E-3 MINOR

D 16 E-3 MINOR

D 16 E-3 MINOR

D 18 2 MODERATE
D 19 E-3 MINOR

B 5 E-3 MINOR

B 6 E-3 MINOR

B 5/6 2 MINOR

B 10 2 MODERATE
A 16 E-4 (expansion joint) | MINOR

A 17 E-3 MINOR

C 2 17 MODERATE
C 5 17 MODERATE
D 13 17 MINOR

D 18 17 MODERATE
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Table 2-2 Grout Nozzle Condition Summary

Quadrant Drop Row/Course Coating Failure/Condition

B 5 17 MINOR

B 9 17 MODERATE

B 10 17 MODERATE

A 16 17 MODERATE

A 18 17 MINOR

B 1 24 MODERATE

C 5 24 MODERATE

C 9 24 MODERATE

C 11 24 MODERATE

D 17 24 MODERATE

D 20 24 MINOR

A 16 24 MODERATE

A 12 24 MODERATE

B 11 24 MINOR

B 6 24 MINOR

B 1 28 MODERATE

C 5 28 MODERATE-TO-SEVERE

C 11 28 MODERATE

D 18 28 MODERATE

D 23 28 MODERATE

B 6 28 MODERATE-TO-SEVERE
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Table 2-2 Grout Nozzle Condition Summary

Quadrant Drop Row/Course Coating Failure/Condition
B 11 28 MODERATE-TO-SEVERE
A 16 28 MODERATE

B 1 LD-4 SEVERE

B 1 LD-3 SEVERE

C 2 LD-4 MODERATE-TO-SEVERE
C 4 LD-4 SEVERE

C 4 LD-3 MODERATE-TO-SEVERE
C 6 LD-4 MODERATE-TO-SEVERE
C 7 LD-4 SEVERE

C 10 LD-4 MODERATE

C 11 LD-3 MODERATE

D 12 LD-4 MODERATE-TO-SEVERE
D 15 LD-4 SEVERE

D 16 LD-4 MODERATE-TO-SEVERE
D 17 LD-3 SEVERE

D 18 LD-4 SEVERE

D 19 LD-4 MODERATE-TO-SEVERE
D 23 LD-4 MODERATE

D 23 LD-3 MODERATE

A 19 LD-4 MODERATE

A 17 LD-4 MODERATE-TO-SEVERE
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Table 2-2 Grout Nozzle Condition Summary

Quadrant Drop Row/Course Coating Failure/Condition
A 15 LD-4 MODERATE

A 13 LD-4 MODERATE

A 12 LD-4 MODERATE-TO-SEVERE
B 10 LD-4 MODERATE-TO-SEVERE
B 8 LD-4 SEVERE

B 6 LD-4 SEVERE

B 4 LD-4 MODERATE-TO-SEVERE
B 2 LD-4 MODERATE-TO-SEVERE
B 5 LD-3 MINOR

A 15 LD-3 MINOR

B 1 LD-2 SEVERE

B 1 LD-3 MODERATE

B 1 LD-2 MINOR

B 1 LD-3 MODERATE

C 2 LD-2 MODERATE-TO-SEVERE
C 2 LD-3 MODERATE

C 3 LD-2 MINOR

C 3 LD-3 MODERATE-TO-SEVERE
C 4 LD-2 MODERATE

C 4 LD-3 MODERATE-TO-SEVERE
C 5 LD-2 MODERATE
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Table 2-2 Grout Nozzle Condition Summary

Quadrant Drop Row/Course Coating Failure/Condition
C 6 LD-3 MODERATE-TO-SEVERE
C 6 LD-2 MODERATE

C 8 LD-3 MINOR

C 8 LD-2 MINOR

C 9 LD-3 SEVERE

C 10 LD-2 MODERATE

C 11 LD-3 MINOR

C 11 LD-2 MODERATE

C 11 LD-3 MODERATE-TO-SEVERE
D 12 LD-2 MODERATE

D 13 LD-3 MODERATE-TO-SEVERE
D 14 LD-2 MODERATE-TO-SEVERE
D 15 LD-3 MODERATE

D 16 LD-2 MODERATE

D 16 LD-3 MODERATE

D 17 LD-2 MINOR

D 18 LD-3 MODERATE-TO-SEVERE
D 18 LD-2 MODERATE

D 19 LD-3 MODERATE

D 20 LD-2 MODERATE

D 20 LD-3 MODERATE
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Table 2-2 Grout Nozzle Condition Summary

Quadrant Drop Row/Course Coating Failure/Condition

D 23 LD-2 MODERATE

D 23 LD-3 MODERATE

D 23 LD-2 MODERATE

D 23 LD-3 MINOR

D 23 LD-2 MODERATE

A 19 LD-3 MINOR

A 19 LD-2 MINOR

A 18 LD-3 MINOR

A 18 LD-3 MINOR

A 18 LD-2 MINOR

A 17 LD-3 MINOR

A 17 LD-2 MODERATE

A 16 LD-3 MINOR

A 16 LD-2 MINOR

A 15 LD-3 MODERATE

A 14 LD-2 MINOR

A 13 LD-2 MODERATE

A 12 LD-3 MINOR

A 12 LD-2 MINOR

B 11 LD-3 MINOR

B 10 LD-2 MINOR
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Table 2-2 Grout Nozzle Condition Summary

Quadrant Drop Row/Course Coating Failure/Condition
B 10 LD-3 MINOR

B 9 LD-2 MINOR

B 9 LD-3 MINOR

B 8 LD-2 MINOR

B 7 LD-3 MINOR

B 7 LD-2 MINOR

B 6 LD-3 MINOR

B 6 LD-2 MINOR

B 5 LD-3 MINOR

B 4 LD-2 MINOR

B 3 LD-2 MINOR

B 2 LD-2 MINOR

B 1 LD-3 MINOR

B 1 LD-2 MINOR
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1.0 RESULTS AND CONCLUSIONS
Weston Solutions, Inc.

Honolulu, HI

Tank #15

INTRODUCTION

An NDT inspection was conducted on Tank #15 at Red Hill in Honolulu, HI on
July 25-August 25, 2005. This inspection focused on selected areas of the lower dome
and upper dome and 100% testing on the barrel, extension, and expansion areas. The
inspection was performed with the TesTex developed 7.S-2000 NDT Multichannel
System (for plate scanning using the principles of the Low Frequency Electromagnetic
Technique) and the Hawkeye 2000 System (for weld testing focusing on surface and
subsurface cracking and pinholes). All defected areas found with the above mentioned
TesTex equipment were backed up and sized using regular Ultrasonic Techniques and
Ultrasonic Shearwave Techniques. The Ultrasonic Shearwave Techniques was an
additional service used which measured the depth of detected pinholes, provided they
were oriented in a position that could be tested. In addition, before Ultrasonic
Shearwave was conducted, a vaccum box test was performed by Dunkin & Bush and
Weston Solutions on the pinhole areas. The results of this inspection are detailed in the
following report.

RESULTS

In beginning this inspection, TesTex started scanning the barrel doing vertical
drops approximately 8 ft wide (the width of the basket) from the expansion joint down to
the lower dome/barrel interface (138 vertical feet). This method proceeded
approximately 294 circumferential feet (40,572 sq ft) from quadrant B to the catwalk in
quadrant A for one team and from quadrant C to the catwalk in quadrant D for the other
team. Next, a team scanned in the same fashion under the catwalk for the remaining 20
circumferential feet (2,760 sq ft) while the other team completed lower dome scanning of
courses 3 and 4 in quadrants A and B (see lower dome drawing). From there both teams
moved to the extension area and scanned vertically in the same pattern as was done for
the barrel This scanning took place in course A, 36” above the interface with the
extension, down to the expansion joint/barrel interface. Again, the teams started in
quadrants B and C and worked their way to the catwalk in the baskets. Once to the
catwalk, the remaining scanning to the manway was performed from the decks on the
sides of the catwalk. The team in quadrants A and B finished before the other due to a
prevailing amount of defects found by the other team in quadrant B, so extra scanning
was performed on course A (100% of plates 37-48) in quadrant C. Also, two outrigger
devices (see pictures in appendix F) were created to attach to the baskets for use with the
magnetic wheeled crawlers. This was done for safety and to extend the attachment point
higher in case the basket could not get close enough to the release point needed for the
crawlers. Next, once quadrants C and D were finished, both teams moved up and
scanned a 36” band of course B at the course A/B intersection. In addition to LFET
scanning on the plates of this row, the weld cover plates at the intersections were spot
checked with U. T. This scanning continued circumferentially as far as the baskets could
reach (see quadrant drawings). The LFET/U.T. crawlers were then used on course C at
the course B/C intersection for 36” bands. Scanning was done on each plate by
physically placing the crawlers by hand and then physically removing them when done
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Weston Solutions, Inc.
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Tank #15

then repeating for the next plate, again circumferentially as far as the baskets could reach
(see quadrant drawings). This procedure of removing the scanner after each plate was
due to the height of the cover plates over the welds. The crawler with the LFET scanner
did not have the clearance to traverse alone over the cover plates, which stood
approximately 0.750” off of the plates. Course D was the next area to be tested but, due
to the angle of the upper courses of the upper dome, the baskets could no longer get close
enough to reach the walls. Because the walls could no longer be reached, the crawler
could not be removed to bypass the cover plates. Modifications were then made to the
crawlers by removing the LFET scanners but leaving the Ultrasonic gear. By removing
the LFET scanners, the crawlers could then traverse over the cover plates with no
assistance. U.T. scanning began on course D with 5 (36 long) passes, at the course C/D
interface, being made on each plate of the course (see quadrant drawings). Next course E
was also tested in quadrants A and B using the U.T. crawlers with the same pattern as
course D. In this course, the baskets were positioned as high as they could go. With this,
the crawlers were traveling directly over head and it was suggested that safety was of an
issue. At that, quadrants C and D of course E were not scanned. Furthermore, no defects
were found in course D or course E that was tested. Scanning from the baskets was
concluded at that time and manual U.T. spot checks were taken from the gallery in the
tower on course F. While this was being done by one team, the other team went down to
the lower tunnel and performed U.T. spot checks on the 32” diameter and the 18”
diameter fuel pipe nozzles.

CONCLUSIONS

As a result of this inspection, TesTex found 175 flaw indications most of which
were either proved up with ultrasonic thickness measurements or sized using ultrasonic
shear waves. All defects including their respective depth or other flaw characterization
may be found in Section 4.0, PLATE TEST SUMMARY.

Section 3.0 is TANK MAPS, which clarifies the numbering system and tank
layout. Section 5.0 shows typical waveforms collected from these sections. Printouts of
waveforms collected from this unit are included in APPENDIX A and are correlated to
each plate where the original flaw indication(s) was observed.
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2.0 UNIT DETAILS
Weston Solutions, Inc.
Honolulu, HI

Tank #15

Orientation

Plate Thickness
Upper Dome
Lower Dome
Barrel

Floor

Plate Material

Total Surface Area of Tank #15
Upper Dome

Extension

Barrel

Lower Dome

Total Surface Area Scanned by TesTex
Upper Dome
course A:
course B:
course C:
course D:
course E:
course F:
Extension
Barrel
Lower Dome
course 4:
course 3:
course 2:
course 1:
base:

Percent surface area of Tank #15 inspected

Surface area of Upper Dome inspected
Surface area of Extension inspected
Surface area of Barrel inspected
Surface area of Lower Dome inspected

Tank Numbering System

Totals

Vertical

0.250”
0.250”
0.250”
0.500”

Carbon Steel

~ 68,166 sq ft
~ 10,304 sq ft
~ 4,398 sq ft
~ 43,354 sq ft
=~ 10,110 sq ft

56,444 sq ft
3,719 sq ft
1,973 sq ft

882 sq ft
844 sq ft
10 sq ft

5 sq ft
5sqft
4,398 sq ft

43,354 sq ft

4,973 sq ft
942 sq ft
861 sq ft
720 sq ft

1,459 sq ft
491 sq ft

T 2 2 22 2 222 20 uwuwuououn

01/2005 07/2005

~ 7,608 ~ 48,836
= 471 ~ 3,248
~ 942 ~ 3,456
~ 2,484 ~ 40,870
~ 3,711 ~ 1,262
~ 11% =T72%
~ 5% ~ 31%
~ 21% ~ 79%
~ 6% ~ 94%
~ 37% ~ 12%

See 3.0 TANK MAPS
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2.0 UNIT DETAILS
Weston Solutions, Inc.
Honolulu, HI

Tank #15

Defect distribution

Tank #15
Upper Dome
Extension
Barrel
Lower Dome

Test Equipment:

Electronics:
TS-2000, 8 Channel Plate Scanner

Totals

265
35
114
95
21

Falcon 2000, 32 Channel Tank Floor Scanner

Hawkeye, Single Channel Pencil Probe Weld Scanner

Hardware:
LFET/U.T. Viper (Magnetic Crawler)

Ultrasonic Thickness Meter:
DMS-2 Krautkramer (with A-Scan Display)

01/2005 07/2005
&9 175
10 25
56 58
2 93
21 0
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3.0 TANK MAPS

Weston Solutions, Inc.

Honolulu, HI

Tank #15 - Upper Dome Liner Plates

TANK #15 - UPPER DOME LINER PLATES

Fuel Shell (Upper Dome/Barrel Interface)

COURSE A

v

*Scan areas in the Upper Dome (Courses A-E)

were all 3' in height with the exception of
plates 37-48 in Course A which were 100% scanned.

L
N2

[COURY

—

7P

V222 %

Teslex é2

WWW.TESTEX-NDT.COM

Courses A-F are only one plate in
height; however, the division line
depicted indicates that the scanned/
U.T. area did not reach the top of
the plates in this case.

Z |
7 L i N 2N
/ ] \c_ RSE D
5 \\“\/ \\'i -'i/ \‘7 P 33
\ LA .0
¢ \\\ ~ =g // 2 // Dz
4 < v %/‘%,\%
OURSY E /% ’//'g .
) / / ‘ ﬁ X \ ,///‘//é 'y
*I" NN e "
com [ e n
= A
| ?ﬁfﬁ“ﬁ%"@‘ |
o p e LY ll \\ .
" vVl |
S A
‘~ // il \ % @ ,,3
N X AN
‘ 5 ‘ 4 @Q
/// //// 2 \/ 2208 . Pt /’\ éb
Ly RS /////// ////// P/ //// 4
R, 2 T /
4%,, ///%//////\
Drawing Notes: 7 il .

1. Tank #15 is divided into 4 quadrants (A-D).

2. Course A is comprised of 72 total plates.

3. Quadrant A is comprised of 18 plates (1-18).

4.

5. Quadrant C is comprised of 18 plates (37-54).
6. Quadrant D is comprised of 18 plates (55-72).
7. This numbering convention begins with plate #1

Quadrant B is comprised of 18 plates (19-36).

............

being the first full plate to the left of the manway

LEGEND

Tested Previously (1/17-28/05)

Areas tested with LFET
(Low Frequency Electromagnetic Technique)

4 Ultrasonic Testing Survey

s

Not Tested

in plan view.

Drawing is

not to scale
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3.0 TANK MAPS

Weston Solutions, Inc.

Honolulu, HI

Tank #15 - Lower Dome Liner Plates

TANK #15 - LOWER DOME LINER PLATES

Teslex @2

WWW.TESTEX-NDT.COM

Fuel Shell (Lower Dome/Barrel Interface)

44" scan on Course 3
starting at the interface
between courses 2 and 3.

P . Vi
o Z2ZLZY2T27 TN 22 727 27227,

ZZ %ll’l
4% ‘\\~
A 22

,'////////AV/////////////
7

7 / /,/
//////////

2,

2y

36" scan below and 36"
scan above the Lower
Dome/Barrel interface;
however, the 36" scan above
cannot be viewed on this
drawing due to the vertical
orientation of the tank.

.\*‘“\“‘\\\
!\\\\\\\v

Course 4 is only one plate in
height. The division line depicted
here merely indicates that the
scanned area did not reach the
bottom of the plates on Course 4.

€ TANK

n\
A
LOWER CRossJ 'c\'

TUNNEL

i
1
U
q
( 4
Y
A
3
%
9

[/
€ OF ENTRANCE TUBE \
IN UPPER TANK

I\\\\ |\\\ I‘

Drawing Notes:
1. Tank #15 is divided into 4 quadrants (A-D).
2. The floor plates are 0.500" NWT & all other

plates in Tank #15 are 0.250" NWT.
3. Course 1 is comprised of 44 total plates. LEGEND

4. Quadrant A is comprised of 11 plates (1-11). .
5. Quadrant B is comprised of 11 plates (12-22). - Tested Previously (1/17-28/05)

6. drant C i ised of 11 plates (23-33). % Areas tested with LFET
o e of L1 iates ) m (Low Frequency Electromagnetic Technique)

7. Quadrant D is comprised of 11 plates (34-44).
8. This numbering convention begins with plate #1 :l Areas Not Tested
being the first plate of quadrant A according to L

J

plant personnel.
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3.0 TANK MAPS

Weston Solutions, Inc.
Honolulu, HI

Tank #15 - Quadrant A - Section

TANK #15 - QUADRANT A - SECTION
SN W— —

/ \

2.

/ X X 3 T

/ \ N

Teslex @

WWW.TESTEX-NDT.COM ’

COURSE F
COURSE E
COURSE D
COURSE C
COURSE B
COURSE A

yZ 7 7 3 3'scan on Courses
/ : X N A-E beginning at
1/ 2/ 3/4/ 5/6/ 7/ 8 I 9 10\11\12\ 13\14\15\16\17&8 the bottom of each
course.
/ "/ ) / /7 1 X Y X v T X500\
2 / / [’ / ’: i ‘ " X% A A K0,
/1 / 2 1 3l a4 s 6| 7 8] of 10 11 12) 13] 14| 15| 16 17\18
----- 077 77, A A A
2% L | EXTENSION-
Row E-1%z= A7 V07777 V177727777 A777002777 Fi 2077 V0707777777 w277 1
Row E-2%% ;
RowE-32 ) V7 0 . : j_____m ; B B
Row E-4£ : , : | : : ; { o d 1
Wi - ___
E i : i : i : Row E-3 J
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Row E-4 )
4 | D, Ui \
Ly i : S S EXPANSION-
s wat  y s s e
| g | | Legend
0 0 A A T T
8 _____________ V7007 i s ; Q00222222 . g7 Areas Not Tested
,,_,,é,,,, 77777 i ,,,,,,,, ; 2 g Ultrasonic Testing Survey
............. -; ----------% N : 27 7772, Areas Scanned with U.T Viper
,,,,,,,,,,,,, >0.225" Wall Remaining
12 V77 777 777 777 /7% 77/ 777 7 0.200"- 0.225" Wal Remaining
................. 0.175"- 0.200" Wall Remaining
.............. DI 0.150"- 0.175" Wall Remaining
7/77/77777777. ;. ........................ i‘; S ‘:r .............. ;- .............. E. ""'"""-"E .............. i ...... 4 0.125"- 0.150" Wall Remaining
16 7777 Z IO DI 377 77 2 0.100"-0.125" Wall Remaining
7 P PPN D i 7 0.075"-0.100" Wall Remaining
v Y N7 I <0.075" Wall Remaining
2077 o oo —— s oo Tested Previously (1/17-28/05)|
oo e —-e- 777 : oo g 77727277777 Drawing Notes:
g : i g ! ! ! 1. Quadrant A is sectioned from
V.7 777 .77 7 ;' """ T 7 0 i v Course 4 to Course F to display
772772 drmmnneennn P72 777777777 : 4 L7727 7777772. 727 areas tested in this quadrant as
i ! : i i : : largely as possible.
2 4 V777777777 7 7 v 7% 07 M v 2. Plates exhibiting flaw indications
_____________ /% A A a2 : 4 are displayed separately with
f E : i : ; i dimensions for ease of location.
b e et prrmmmremoeaa e ' poremoeeoaes rommed
.............
N e e o
GBI, | Iy, i
] L e —COURSE 4
Vertical Vertical Vertical Vertical Vertical Vertical Vertical Vertical Vertical
Drop #19 Drop #18 Drop#17 Drop#16 Drop#15 Drop#14 Drop#13 Drop#12 Drop #11
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3.0 TANK MAPS
Weston Solutions, Inc. rléélbx @

Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant A Flaws 3-4

TANK #15 - QUADRANT A FLAWS 3-4
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 13
Row #: 28

Thickness:
3 - Topside Pit

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 19
Row #: 25

Thickness:
4A - 0.215"
4-0.220"

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS
Weston Solutions, Inc. rléélbx @

Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant A Flaws 53-55

TANK #15 - QUADRANT A FLAWS 53-55
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 12
Row #: 8/9

/Veﬂical Weld

Thickness:
53 - Pinhole
Remaining: 0.163"

*Row 8

53

@
\ . I 8| 9"
Horizontal Weld

*Row 9

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 12
Row #: 14

Thickness:
54 - Pinhole
Remaining: 0.160"

*Row 13

Horizontal Weld
N /
54 @@ 55

21 6" I

/Vertical Weld

55 - Pinhole
Remaining: 0.180"

*Row 14

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
HODOlulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant A Flaws 66-67

TANK #15 - QUADRANT A FLAWS 66-67
*Nominal Plate Thickness: 0.250"

Tank Section: Expansion
Quadrant: A

Vertical Drop #: 13

Row #: E-4

*Row E-3

Thickness:
66 - 0.180"

*Row 1

*
g
e
t
IS

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 14
Row #: 1

. *Row E-4
Thickness:

67 - Pinhole
Remaining: 0.190"

p— 1||
I 67

Vertical Weld
*Row 1 \

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
HODOlulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant A Flaws 68-69

TANK #15 - QUADRANT A FLAWS 68-69
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 15
Row #: 4

/Vertical Weld
3' 5 "

Thickness:
68 - Pinhole
Remaining: 0.165"

—@ 68

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 15
Row #: 5

Vertical Weld
*Row 4 /

Horizontal Weld
N _or
Wcmular Patch
8'o" 69

Thickness:
69 - Pinhole ~ 1/8" O @ 5:00
Remaining: 0.175"

*Row 5

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant A Flaws 70-72

TANK #15 - QUADRANT A FLAWS 70-72
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: A

Vertical Drop #: 16 : et g :
Row #: 22 | I
I / |

: *Row 21 :

Thickness: | Horizontal Weld |
70 - Pinhole ~ 1/32"@ @ 7:00 : 2" \ :
Remaining: 0.190" , N ,

| N\ |

| Circular Patch |

| 70 |

I | 79" i

[ *Row 22 [

| |

| |

| |

' |

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 16
Row #: 14

/Vertical Weld
*Row 13
Horizontal Weld
6" I 3| 6" \

|
|
7@ 1@

Thickness:
71 - Pinhole ~ 1/8"0
Remaining: 0.185"

72 - Pinhole ~ 1/8"9
Remaining: 0.190"

*Row 14

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rléélbx @
HODOlulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant A Flaws 73 & 89

TANK #15 - QUADRANT A FLAWS 73 & 89
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 16
Row #: 15/16

/Vertical Weld
*Row 15

73. /
Horizontal Weld

Thickness:
73 - Pinhole ~ 1/32"0O
Remaining: 0.200"

*Row 16

Tank Section: Barrel
Quadrant: A
Vertical Drop #: 18

Row #: 17 /—Vertical Weld
Thickness:
89-0.195" @ 3:00 | o
Cylindrical side
of nipple

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant A Flaws 90-91

TANK #15 - QUADRANT A FLAWS 90-91
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: A

Vertical Drop #: 18 : :
Row #: 13 | |
I I
: *Row 12 :
Thickness: | . | |
90A - Pinhole ~ 1/32"Q : P :
Remaining: 0.190" | | |
8 i 90A @ @ 90 i
90 - Pinhole ~ 1/32"0 | |
Remaining: 0.185" : “Row 13 Horizontal Weld :
I I
I I
[ Vertical Weld [
I I
l l
Tank Section: Expansion
Quadrant: A
Vertical Drop #: 18 : :
Row #: E-4 | |
| *Row E-3 |
I I
| |
I I
Thickness: | — @91 I
91 - 0.170" | o~ - |
|
: *Row E-4 :
I I
I I
i i
I I
: Vertical Weld *Row 1 :
I I
| |

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS Yy
Weston Solutions, Inc. rléélbx ¢

Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant A Flaws 149-153 & 133

*Nominal Plate Thickness: 0.250"

Tank Section: Extension 49"

Quadrant: A 42"
Vertical Drop #: 14
Row #: E-3

|

|

|

|

Thickness: |
153 - 0.180" :
150 - 0.170" 1o |
152 - 0.160" |
149 - 0.160" :
|

|

|

|

|

|

|

|

3! 2"

153 5
o 149 ?
I

. 152 151 Vertical Weld\

151 -0.180" @ 3:00 on
cylindrical side of _
nipple Nipples

49" Nipple

Note: Large areas of Underside Corrosion

Tank Section:
Upper Dome
Course: A
Quadrant: A
Plate #: 18

Thickness:
133 - Topside Gouge
Remaining: 0.170"

©

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.
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3.0 TANK MAPS
Weston Solutions, Inc. rkéléx @

Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant A Flaws 134-138 & 154-155

TANK #15 - QUADRANT A FLAWS 134-138 & 154-155
*Nominal Plate Thickness: 0.250"

Tank Section: Extension
Quadrant: A
Vertical Drop #: 13

| |
ROW #: E-3 : AL. 135 Stl ‘ lv 2n l :
| _L 134 137 @ e |
Thickness: I . 136. | I
134 - 0.170" | | 1'2 1'2" |
135 - 0.180" | S LN § |
136 - 0.180" | |
137 - 0.190" | =T 0"*‘ |
138 - 0.180" : :
I I
| |
I I
: Vertical Weld/ :
| |
| |
Tank Section:
Upper Dome
Course: A

Quadrant: A
Plate #: 12

Thickness:
154 - 0.180"
155 - Topside Gouge

Remaining: ~0.180" ! 30"

|
o
—
W
I

— @ 155
1' 1" I 1' 9"

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. be @
HODOlulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant A Flaws 156-157

TANK #15 - QUADRANT A FLAWS 156-157
*Nominal Plate Thickness: 0.250"

Tank Section: Extension
Quadrant: A

Vertical Drop #: 15
Row #: E-2

|
I}
156 @ —L

3 2n‘_‘

Thickness:
156 - 0.180"

[~ Vertical Weld
Tank Section: Extension
Quadrant: A
Vertical Drop #: 16 +—@ 157
Row #: E-1 — l T
Thickness:

157 - 0.180"

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. be @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant A Flaws 92 & 158

TANK #15 - QUADRANT A FLAWS 92 & 158
*Nominal Plate Thickness: 0.250"

Tank Section:
Upper Dome
Course: B

Quadrant: A |
Plate #: 15 —

@158

Thickness:

158 - 0.160"
2! g

Tank Section: Barrel
(Under Catwalk 2)
Quadrant: A
Vertical Drop #: 19
Row #: 2

*Row 1

Thickness:
92 -0.209"
(Corrected Value)

Horizontal Weld—\
%Nipplematch

12" |~7.5'

—@ 92

*Row 2

7 \N
©
o

|

|

|

|

|

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc.
Honolulu, HI

Tank #15 - Quadrant A Flaw 93

*Nominal flaie Thickness: 0.250 moo

Tank Section: Barrel
(Under Catwalk 2)
Quadrant: A
Vertical Drop #: 19
Row #: 3

Thickness:
93 - Blister/Pinhole
Remaining: 0.183"

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Teslex @

WWW.TESTEX-NDT.COM :

*Row 2

Horizontal Weld\

93

*Row 3

il

*Note: Blister area, when popped, area produced product/water.
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3.0 TANK MAPS

Weston Solutions, Inc.
Honolulu, HI

Tank #15 - Quadrant B - Section

TANK #15 - QUADRANT B - SECTION

JEES N
R s 2
e 7 \ N\

ST ] ] AN
W

N

Y

£ 4 4 4 4

7 47 A

i i \ X

1 ! '

1 X Y (Y

// ¥ 3 \
4

!

/ / "'; \\\
/19/20/21/22/ 23/ 24/ 25/ 26 l 27 28\ 29 \30\ 31\32 \33\34\35\36
T / | X G, NN,

Teslex é2

WWW.TESTEX-NDT.COM ’

COURSE F
COURSE E
COURSE D
COURSE C
COURSE B
COURSE A

3'scan on Courses

19 / 20 21) 22| 23| 24 25| 26| 27| 28| 29| 30} 31 32\ 33\ 34

_________

\

\

\

\
NN
1, N
\

\

\

\

\

\

\

\

\

\

............................................

12

................................................................

v
v
v
v
N RSMANLANNN
)

...........................................

s ey sl s,
..........................................

IIIIIIV/712 7777777777114/ /717177

...........................................

..............................................................

281 ; : j : o

.....................

A-E starting at the
beginning of each
course.
l EXTENSION—
Row E-1
Row E-2 {
Row E-3 J
Row E-4 )
)
EXPANSION-

Legend

Areas Not Tested

Ultrasonic Testing Survey
Areas Scanned with U.T Viper
>(.225" Wall Remaining
0.200"- 0.225" Wall Remaining
0.175"- 0.200" Wall Remaining
0.150"- 0.175" Wall Remaining
0.125"- 0.150" Wall Remaining|
0.100"- 0.125" Wall Remaining
0.075"- 0.100" Wall Remaining
<0.075" Wall Remaining
Tested Previously (1/17-28/05)

Drawing Notes:

1. Quadrant B is sectioned from
Course 4 to Course F to display
areas tested in this quadrant as
largely as possible.

2. Plates exhibiting flaw indications
are displayed separately with
dimensions for ease of location.

Vertical Vertical Vertical  Vertical Vertical Vertical Vertical Vertical Vertical Vertical
Drop #11 Drop #10 Drop#9  Drop #8 Drop #7 Drop#6 Drop#5 Drop#4 Drop #3 Drop #2

—J\N—F’-L’

Vertical
Drop #1

COURSE 4
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3.0 TANK MAPS =
Weston Solutions, Inc. rlbélbx
Honolulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant B Flaws 1-2

TANK #15 - QUADRANT B FLAWS 1-2
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 4
Row #: 28

8' 0"

Thickness:

1 - Topside
Gouge/Crack

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 5
Row #: 28

1'l5"

2 .J—
e

Vertical Weld/

Thickness:
2 - Topside Pit

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc.

Honolulu, HI

Tank #15 - Quadrant B Flaws 5-6

TANK #15 - QUADRANT B FLAWS 5-6
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 1
Row #: 3

Thickness:
5-0.200"

Tank Section: Expansion
Quadrant: B

Vertical Drop #: 1

Row #: E-4

Thickness:
6-1/8"0 Hole
6A - 0.157"

Teslex @

WWW.TESTEX-NDT.COM :

[

I

I
110"

S@—

" Sn

[ [
[ [
: * Row E-3 :
[ [
1.5"
I : I
@6
I 1' " T | I
I 1 I (s 3" !
| |
| | 96" |
: @ 6A * Row E-4 :
[ [
[ [
: *Row 1 :
[ [
| |

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant B Flaws 10-15

TANK #15 - QUADRANT B FLAWS 10-15
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 4
Row #: 1

—1'0" ~7" 4"
|,_

—L. 11
1 @12 |—s—

L gy e

I 2! 0"

Vertical Weld/

Thickness:
11 - 0.126"
12 - 0.080"
13 -0.100"
14 - 0.210"
15 -0.200"

| 5! 4"
|

4| 7"

|
— @14

7n -

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 2
Row #: 1

* Row E4

Thickness:
10 - Lack of Fusion (LOF)

* Row 1

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS
Weston Solutions, Inc. rkélbx @

Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant B Flaws 16, 17, & 19-25

TANK #15 - QUADRANT B FLAWS 16, 17, & 19-25
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel 9'0"
Quadrant: B 79"
Vertical Drop #: 4
Row #: 2

5! 2" I
3gr | |
21 @ ® 17@

20 .—_ 1' OVI
411" |

11" 16.

Thickness:
19 - 0.180"
20 - 0.190"
21 -0.200"
22 -0.170"
23 -0.180"
16 - 0.166"
17 - 0.220"

1' 5"

4' 0“

6 3" | L@23
|

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 4
Row #: 3

6" | - -
@24

12—

Thickness:
24 - 0.190"
25-0.200"

2V 1"
f

@25

Vertical Weld/

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant B Flaws 28-30

TANK #15 - QUADRANT B FLAWS 28-30
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 6
Row #: 1

Thickness:
28 - Topside Pit

28@—L

g |
I's ,

\ Vertical Weld

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 6
Row #: 3

1 n

ok
309———

\ Vertical Weld

Thickness:
29 - Pinhole
Remaining: 0.185"

30 - Pinhole
Remaining: 0.200"

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
HODOlulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant B Flaws 31-32

TANK #15 - QUADRANT B FLAWS 31-32
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: B

; . l I
Vertical Drop #: 6 I Vertical Weld I
Row #: 4 | |

| |

Thickness: : *Row 3 :
32 - Pinhole | I
Remaining: 0.170" : :

i 320 i

| I 11'6" i

: Horizontal Weld :

: *Row 4 :

I I

| |

| |

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 6
Row #: 7

—I—. 31

\ Vertical Weld

Thickness:
31 - Pinhole
Remaining: 0.160"

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlééléx @
HODOlulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant B Flaws 50-52

*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: B
Vertical Drop #: 10
Row #: 6

" *Row 5
Thickness:

50 - Pinhole
Remaining: 0.195"

/ Horizontal Weld

Vertical Weld
*Row 6 /

Tank Section: Expansion
Quadrant: B
Vertical Drop #: 10

Row #: E-4 N
._7"
Thickness:
51 - Pinhole Nipple
Remaining: 0.165" 51@——
*Row E-4

/—Vertical Weld
52

52 - Pinhole @ 5:00 on nipple
No Shear Wave Ultrasonic
test to determine remaining
wall due to inappropriate
surface conditions on
cylindrical side of nipple.

*Row 1

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.
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3.0 TANK MAPS

Weston Solutions, Inc. rléélbx @
HODOlulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant B Flaws 97-109 & 120

TANK #15 - QUADRANT B FLAWS 97-109 & 120
*Nominal Plate Thickness: 0.250"

Tank Section: Extension y
Quadrant: B PO"AI
Vertical Drop #: 1

Row #: E-3

' 10" _4"

| ]

97| 101 __‘ 1
. . 11"

Thickness: 1" 1'0"
97 - 0.130" i
101 - 0.195"
98 - 0.130"
102 - 0.130"
104 - 0.175"
105 - 0.180"
106 - Topside Pit/Gouge
108 - 0.150"
107 - 0.180"
109 - 0.180"
99 - 0.100" l _}_. 109 11" |
100 - 0.150"
103 - 0.190" | 1ror o e |

Note: Large areas of Underside Corrosion

2' 10"

o 2@l o
I
|

2' 1"

1105@—+—
104 @ 108 @

2' 6" |
1 " 8 o
30 | Nipples

0

Tank Section: Extension
Quadrant: B

Vertical Drop #: 2

Row #: E-1

10"

@ 120
|
|

lll 3“

Thickness:
120 - 0.190"

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
HODOlulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant B Flaws 121-127

TANK #15 - QUADRANT B FLAWS 121-127
*Nominal Plate Thickness: 0.250"

Tank Section: Extension o
Quadrant: B T 10"
Vertical Drop #: 2
Row #: E-3

Thickness:

121 - 0.180"
122 - 0.170"
123 -0.180"
124 - 0.180"
125 -0.160"
126 - 0.190"

Nipples Nipples

10" i
125@—
110"

I

|

I

|

I

1' 0" I -

126 @ Circular - |
‘ T Patches 1" |
|

I

|

].' 0" | 1! 6"

I

Tank Section: Extension
Quadrant: B

Vertical Drop #: 3

Row #: E-2

1 @127
6"_ I
7" - | -
I
Thickness: :
127 - 0.190" |
|
I
|
I
|
I
|
|
I
|

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. be @
HODOlulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant B Flaws 128-129

TANK #15 - QUADRANT B FLAWS 128-129
*Nominal Plate Thickness: 0.250"

Tank Section: Extension
Quadrant: B

Vertical Drop #: 5

Row #: E-2

oo
128. _|_

Thickness: 2 o |

128 - 0.190"

Tank Section: Extension
Quadrant: B

[
|
Vertical Drop #: 7 1'4" :
Row #: E-2 |
1 @129
|

Thickness: |k1' [——

129 - 0.170"

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. be @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant B Flaws 130-131

TANK #15 - QUADRANT B FLAWS 130-131
*Nominal Plate Thickness: 0.250"

Tank Section: Extension
Quadrant: B

Vertical Drop #: 8

Row #: E-3

Thickness:
130 - 0.190"

Tank Section: Extension
Quadrant: B

Vertical Drop #: 8

Row #: E-2

4 @131

I 1I 5"

Thickness:
131 - 0.150"

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc.

Honolulu, HI

Tank #15 - Quadrant B Flaws 132 & 162

TANK #15 - QUADRANT B FLAWS 132 & 162
*Nominal Plate Thickness: 0.250"

Tank Section: Extension
Quadrant: B
Vertical Drop #: 8

Teslex

WWW.TESTEX-NDT.COM ’

Row #: E-1

132 .J—

Thickness:
132 - Suspect Crack in Weld
Remaining: 0.187"

Vertical Weld—\

Tank Section:

Upper Dome
Course C
Quadrant: B
Plate #: 28

Thickness:
162 - 0.185"

— @ 162

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc.
Honolulu, HI

Tank #15 - Quadrant B Flaw 161

TANK #15 - QUADRANT B FLAW 161
*Nominal Plate Thickness: 0.250"

Tank Section:
Upper Dome
Course C

WWW.TESTEX-NDT.COM

Quadrant: B
Plate #: 23

Thickness:
161 - 0.190"

Drawing is not to scale
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3.0 TANK MAPS
Weston Solutions, Inc. rléé[éx @
HOIlOllllll, HI WWW.TESTEX-NDT.COM %
Tank #15 - Quadrant C - Section
COURSE F
TANK #15 - QUADRANT C - SECTION COURSE E
COURSE D
V-1 through V-11 represent S . ——— COURSE C
the vertical drop number ~ COURSE B
associated with the testing
conducted in the Extension / \ S COURSE A
section (Rows E-1through p 55 X 3o
E-3) of Tank 15.
/ X // \'.\ \ 3'scan on Courses
/ / 1 % 7N A-D starting at the
/ / \ / \ 49 X X \ 52\ beginning of each
/ 7 ; ] ) g o \ course. (100% Scan
/ 7 ;’ ! X “«\ completed in Course
J 7777777772777 777 s e s - A 5 A\ 2
AT A 351 A0 AN A3l AT &1 451 4% 1 470 4%) 49 | 1501 51| 52| 53\s4 4 on plates 37-48)
/ /4 v/ 4 ’ E ‘ 3 i Y ) i
2 mmEmumwm
Row B I A 8 S K] N A A S N -GN AN S 9N (A -
OW B-o—Y77777 ; qrzzz 2 a2z T [z HITIIITII. Qrrzzz222 Q4 Row E-1
Row E-3—-
Row E-4— : : ; A ; — 4 ; { Row E-2 {
: i f ' ; Row E-3 J
Row E-4 )
| f \
: ' EXPANSION-

Legend
Areas Not Tested
Ultrasonic Testing Survey
Areas Scanned with U.T Viper
>(.225" Wall Remaining

0.200"- 0.225" Wall Remaining
0.175"- 0.200" Wall Remaining
0.150"- 0.175" Wall Remaining
0.125"- 0.150" Wall Remaining
0.100"- 0.125" Wall Remaining
0.075"- 0.100" Wall Remaining]
<0,075" Wall Remaining

Tested Previously (1/17-28/05)

Drawing Notes:
1. Quadrant B is sectioned from
Course 4 to Course F to display

areas tested in this quadrant as
largely as possible.
. Plates exhibiting flaw indications

are displayed separately with
dimensions for ease of location.

Vertical Vertical

Drop #1

Vertical
Drop#2 Drop #3

Vertical
Drop #4

.......................

Vertical Vertical Vertical
Drop#9 Drop #10 Drop #11

Vertical Vertical
Drop #6 Drop #7

Vertical
Drop #5

Page 32



3.0 TANK MAPS

Weston Solutions, Inc.

Honolulu, HI

Tank #15 - Quadrant C Flaws 7 & 18

TANK #15 - QUADRANT C FLAWS 7 & 18
*Nominal Plate Thickness: 0.250"

Tank Section: Expansion
Quadrant: C

Teslex @

WWW.TESTEX-NDT.COM ’

Vertical Drop #: 1 : :
Row #: E-4 | *Row E-3 |
I I

| Extending Lip Plate Ring |

Thickness: : :

7- tho.le. | Vertical Weld |
Remaining: 0.140" | | «zowE4 N I

| |

7A - Pinhole | |
Remaining: 0.160" | 7__TA Lap Plate !
—Txtending Lip Plats King | 5

: I 2! 10" :

| *Row 1 | 30" |

I I

| |

*Note: Expansion Joint (E-4) - 2 Pinholes on overlap plate

Tank Section: Barrel
Quadrant: C

Vertical Drop #: 4 | |
Row #: 6 | |
: *Row 5 :

Thickness: | I

18 - Pinhole | |
Remaining: 0.188" | | Bt |

| /— orizontal Weld |

I I

| 1'4" |

| *Row 6 |

| 18 @ |

| |

: :

: Vertical Weld—/ :

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant C Flaws 26-27

TANK #15 - QUADRANT C FLAWS 26-27
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: C
Vertical Drop #: 4
Row #: 25

/—Vertical Weld

*Row 23

Thickness:
26 - Pinhole
Remaining: 0.193"

.

[

|

|

|

|

|

|

|

|

I @ \_
: 26 Horizontal Weld
|

|

|

|

|

|

l

*Row 24

Tank Section: Barrel
Quadrant: C
Vertical Drop #: 6
Row #: 2

*Row 1

Thickness:
27 - Pinhole
Remaining: 0.200"

\—Horizontal Weld

*Row 2
2" 10:5"

/—Vertical Weld

e

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbéléx @
Honolulu, HI WWW.TESTEX-NDT.COM o
Tank #15 - Quadrant C Flaws 33-36

TANK #15 - QUADRANT C FLAWS 33-36
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: C
Vertical Drop #: 6
Row #: §

/—Vertical Weld

*Row 4 3'2.5™
3" i

L
\/ 33 34 \—Horizontal Weld

Thickness:
33 - Pinhole
Remaining: 0.178"

34 - Pinhole

Remaining: 0.187"
*Row 5

Tank Section: Barrel
Quadrant: C
Vertical Drop #: 6
Row #: 11

/—Vertical Weld
Thickness:

35S - Pinhole
Remaining: 0.200"

*Row 10

35 36

\
}__ on Horizontal Weld
e 4 "

36 - Pinhole
Remaining: 0.200"

*Row 11

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.
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3.0 TANK MAPS

Weston Solutions, Inc.

Honolulu, HI

Tank #15 - Quadrant C Flaws 37-41

*Noininal Platé Thickness: 0.250 "

Tank Section: Barrel
Quadrant: C

Teslex @

WWW.TESTEX-NDT.COM ’

Vertical Drop #: 6
Row #: 15

Thickness:
37 - Pinhole
Remaining: 0.193"

/Venical Weld

38 - Pinhole on corner of patch,
No Shear Wave Ultrasonic
test to determine remaining
wall due to inappropriate
surface conditions.

_ ? 37 /—Horizontal Weld 3 8<>

5 m !

Tank Section: Barrel
Quadrant: C

Vertical Drop #: 6
Row #: 16

Thickness:
39 - Pinhole
Remaining: 0.170"

*Row 15

39 40

41

40 - Pinhole
Remaining: 0.163"

41 - Pinhole
Remaining: 0.185"

~11"

= * 2
Horizontal Weld 4|

_—ll 10"

*Row 16

/Venical Weld

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant C Flaws 42 & 44

TANK #15 - QUADRANT C FLAWS 42 & 44
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: C
Vertical Drop #: 8

Row #: 7
*Row 6
Thickness:
42 - 0.220" . - |
Topside Pit /—Honzontal Weld

2 Vertical Weld —/

*Row 7
—@
42
Tank Section: Barrel
Quadrant: C
Vertical Drop #: 8
Row #: 21
Thickness: S
44 - Pinhole I 31 5

Remaining: 0.225"

44‘
@

\Horizontal Weld

*Row 21

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant C Flaws 43 & 45

TANK #15 - QUADRANT C FLAWS 43 & 45
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: C
Vertical Drop #: 9

Row #: 24
Horizontal Weld
Thickness: *Row 23
43 - Crack around weld
Remaining: 0.220"
*Row 24

21 2"
43

ﬁ Vertical Weld—" |
Nlpple | 5 0"

|
|
|
|
|
|
:
| /\
i O %
|
|
|
|
|
|
|
|

Tank Section: Barrel
Quadrant: C

Vertical Drop #: 9 : :
Row #: 16 : Vertical Weld—_ | :
Thickness: : el :
Remaining: 0.220" : :
45
| - |
| / |
: Horizontal Weld :
| *Row 16 |
| |
| |
I I
l l

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant C Flaws 46-47

TANK #15 - QUADRANT C FLAWS 46-47
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: C
Vertical Drop #: 9
Row #: 10

Vertical Weld
/ *Row 9

@—Circular Patch
Horizontal Weld/

Nipple *Row 10

3' 11" |

Thickness:
46 - Pinhole
Remaining: 0.188"

5@

Tank Section: Barrel
Quadrant: C
Vertical Drop #: 10
Row #: 10

Vertical Weld\

Thickness: *Row 10

47 - Pinhole
Remaining: 0.193"

—4"
47 @ —L

Horizontal Weld/

*Row 11

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS
Weston Solutions, Inc. rkéléx @

Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant C Flaws 48-49, & 110

TANK #15 - QUADRANT C FLAWS 48-49, & 110
*Nominal Plate Thickness: 0.250"

Tank Section: Barrel
Quadrant: C

Vertical Drop #: 11 .

Row #: 13 Vertical Weld\
Thickness: *Row 13 43 @ 3
48 - Pinhole

9ol

1 k 5 "J /
Horizontal Weld

Remaining: 0.187"

49 - Pinhole
Remaining: 0.194"

*Row 14

Tank Section: Extension
Quadrant: C

Vertical Drop #: 8

Row #: E-1

*Course A

Thickness: Upper Dome/Barrel Lip
110 - Pinhole )
Remaining: 0.235" 2

110 T—
ll4“

*Row E-1 ' '

Weld Channel

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS

Weston Solutions, Inc. rlbélbx @
Honolulu, HI WWW.TESTEX-NDT.COM
Tank #15 - Quadrant C Flaws 96, & 159-160

TANK #15 - QUADRANT C FLAWS 96, & 159-160
*Nominal Plate Thickness: 0.250"

Tank Section: Extension
Quadrant: C

Vertical Drop #: 5

Row #: E-1

*Course A *Upper Dome/Barrel Lipﬁ\

9.5"

Thickness:
159 - Pinhole
Remaining: 0.240"

Patch

1159 @
160 @
*Row E-1 l'l' 2.5

160 - Pinhole
Remaining: 0.238"

Tank Section:
Upper Dome
Course A *Course A
Quadrant: C *Plate 38 *Plate 39
Plate #: 39

96 @ —

Thickness:
96 - Dent previously

filled in with a weld Upper Dome/Barrel Lip—\

*Row E-1

2! 7"

Weld Channel

* Hidden lines represent left/right edges of each vertical drop which
was the most effective testing approach for the barrel of Tank #15.

Drawing is not to scale
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3.0 TANK MAPS
Weston Solutions, Inc.
Honolulu, HI

Tank #15 - Quadrant C Flaws 94-95

TANK #15 - QUADRANT C FLAWS 94-95
*Nominal Plate Thickness: 0.250"

Tank Section:
Upper Dome
Course A
Quadrant: C
Plate #: 46

Thickness:
95 -0.175"
3/16" O Stockside Pit

Tank Section:
Upper Dome
Course A
Quadrant: C
Plate #: 48

Thickness:
94 - 0.183"
(Corrected Value)

Teslex @

WWW.TESTEX-NDT.COM ’

*Course A
*Plate 45 g *Plate 46
95@
3]
=
o
=
*Row E-1 \
*Upper Dome/Barrel Lip
*Course A
*Plate 47 |5 *Plate 48 <
g =
2] <
| 8.5"—.=
@) @)
9 - - 9
[P} Q
: izl
|
*Row E-1 &
Patch plate

\*Uppﬂ Dome/Barrel Lip

*Note: Low spot near edge of patch plate.

Drawing is not to scale
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3.0 TANK MAPS
Weston Solutions, Inc.
Honolulu, HI

Tank #15 - Quadrant C Flaws 146-147

TANK #1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>