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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 API 653 
Inspection Report for Defense Energy Support Center (DESC) Project PRL 02-11 Clean, 
Inspect, and Repair Tank 16 in Red Hill. The facility is part of the Fleet Industrial Supply Center 
(FISC) Pearl Harbor, Hawaii. 
 
Tank 16 was built in 1942 (completed 1943).  Its nominal capacity is 302,000 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 inspection task consisted of an out-of-service, modified API 653 inspection of Tank 16 in 
Red Hill.  The work included nondestructive examination (NDE) and evaluation of 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.  Seventy-nine percent of the entire tank area 
underwent NDE, including 100% of the tank barrel and extension. 

Hand held electromagnetic scanners were used for NDE of 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 Nos. 15 and 16 the corrosion 
rate has been calculated to be 0.0045 inches per year.  Applying this repair threshold to the 509 
defects/flaws detected, results in a requirement / recommendation that approximately 254 
defects/flaws be repaired for a twenty year re-inspection cycle.  An abbreviated summary of the 
required/recommended repairs of the tank shell/liner is as follows: 

Weld Repairs - 115  Patch/Insert Plates - 112 (139 flaws)  Vacuum Box - 34 

Upon successful completion of the recommended repairs, the next internal and UT inspection of 
Tank 16 should be performed no later than 17 January 2026. The overall effectiveness of the 
Dunkin & Bush, Inc. repairs appeared to have satisfactorily addressed flaws detected in Tank 16.  
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 API 653 
Inspection Report for Defense Energy Support Center (DESC) Project PRL 02-11 Clean, 
Inspect, and Repair Tank 16 in Red Hill. The facility is part of the Fleet Industrial Supply Center 
(FISC) Pearl Harbor.  Weston Solutions, Inc. is/was under contract to perform a modified API 
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 16 was built in 1942 (completed in 1943).  Its nominal capacity is 302,000 barrels (listed as 
302,450 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 inspection task consisted of an out-of-service modified API 653 inspection of Tank 16 in 
Red Hill.  The work included evaluation of courses A, B, C, D, E and F of the upper dome, the 
extension, the area under the catwalk, 100% of barrel, courses 1, 2, 3, and 4 of the lower dome, 
and the bottom.   
 
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 
these areas. Welds were inspected with eddy current probes.  When defects/flaws were found, 
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then shear wave ultrasonic testing was performed to establish the remaining thickness at the weld 
flaw locations. Furthermore, the cover plates covering the joints and backing bars throughout the 
extension and upper dome were UT tested every foot. 

Evaluation Methodology 
 
API 653 can be implemented when the tank design/construction is in accordance with API 650 
or API 12C and the tank is aboveground.  Tank 16 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 16 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 API 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 API 653 have been utilized, 
resulting in a modified API 653 inspection. 
 
A review of available historical information was performed.  Visual inspection/evaluation of 
existing conditions throughout the tank was also conducted.  Inspection of the 32” inlet/outlet 
line and visual inspection of the tank bottom 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 API 653.  In areas where the principles of API 653 do not apply, decisions were 
made based on sound engineering judgment.  
 
Recommendations of required repairs were submitted for government review and approval on 17 
February 2006.  Dunkin & Busch performed the repairs. 
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2.0 FINAL API 653 INSPECTION 

2.1 LFET SHELL AND BFET WELD SCANNING AND UT MEASUREMENTS 

The scanning and testing effort, beginning on December 5, 2005 and completing on January 17, 
2006, consisted of scanning by TesTex, Inc. under contract to Weston Solutions, Inc.  This 
scanning was performed on courses A, B, C, D, E, F (upper dome), the extension, the area under 
the catwalk, 100% of the barrel, courses 1, 2, 3, and 4 of the lower dome, the bottom, and UT 
measurements on the 32” inlet/outlet line. 

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 509 defects/flaws were located during this inspection/testing 
effort. 

The TesTex, Inc. report for the 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  API 653 EVALUATION 

History 

Tank 16 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 ¼-inch throughout the upper dome, extension, barrel, 
and lower dome the nominal plate thickness on the bottom is ½-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 developed its first leak on July 
21, 1948.  The leak was initially determined to be at the 242 feet 5 and 5/16 inch level.  The tank 
inspection and repair effort continued until January 1951 when it was ultimately determined that 
leak point was a cracked weld on a jumper pipe in the lower dome that opens after approximately 
150+ feet of head is imposed.  The leak was repaired and the tank was put back into service. 
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In 1972 new leaks started developing in the tank.  These leaks were associated with the telltale 
system that was originally designed and installed to detect leaks.  However, the telltale systems 
in the Red Hill tanks were actually problematic and created releases from the tank into the 
telltale system.  By 1976 the telltale system in Tank 16 was removed and the openings created by 
the removal were closed with lap patch plates. 

After a contract repair cycle in 1981 the tank was refilled to the 242 foot level and found to be 
leaking badly.  No additional details regarding the reported leak are available other than the tank 
was re-worked by the repair contractor and returned to the Navy for leak testing. 

In 1997/1998 the tank was inspected, repaired, and temporarily returned to service.  The API 653 
inspector/inspection at the time was not aided with LFET and/or BFET technology to assist in 
determining if backside corrosion was a concern.  Based on UT measurements and visual 
inspection of the stockside of the liner, the API 653 inspector concluded that backside corrosion 
was not a concern.  Noted flaws from the inspection were repaired.  A review of the fuel transfer 
records showed the tank was temporarily in service during October and November of 1998.  The 
tank has been out of service since 1998. 

Along with the patch plates used to close the telltale system 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.  
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 this 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 
 
The documented through hole in the tank resulting from underside corrosion establishes the 
corrosion rate.  The calculated corrosion rate is 0.0045 inches per year (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 
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Applying this repair threshold to the 509 defects/flaws detected, results in a requirement / 
recommendation that approximately 254 defects/flaws be repaired.  Of the 254 flaws, 139 will 
require repair by the installation of 112 patch plates.  Several patch plates will be used to repair 
multiple flaws.  The remaining 115 flaws will require weld repair.  An additional 34 flaws 
detected could not be tested by straight or angle beam UT to determine the remaining thickness 
due to their locations.  These flaws should be tested by vacuum box.  The Patch Plate and Weld 
Repair Summary is provided as Table 2-1.  Repair sketches are provided in Appendix D. 
 
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 welds have incomplete 
penetration. The circumferential butt welds on the 32-inch line that have incomplete penetration 
require repair (see repair sketches in Appendix D). 

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 line should be 
repaired by replacement.  The repair was completed. 

Four ¾-inch Sample Lines and 4-inch Slop (water draw-off) Line 

The 4 x ¾-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 302,460.98 barrels.  WESTON 
retained Dunkin & Bush, Inc. to install a datum plate on the bottom beneath the mass tank gauge 
(MTG) probe. 
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Repair Inspections 

Weston Solutions, Inc. re-visited Tank 16 on numerous occasions to clarify repair 
recommendations and evaluate the repair process.  The following summarizes the 
additional/follow-up inspections performed by Weston Solutions, Inc.: 

Flaw Nos. 438 – 463 

On March 1, 2006 Weston Solutions, Inc. re-visited Tank 16 to clarify the recommendation on 
how to repair Flaw Nos. 438-463 (less 459).  Jennifer Johnson, PE and API 653 Inspector 
accompanied Dan DeSario, API 653 Inspector to gather detailed information to further develop 
the repair recommendations for the subject flaws.  The final repair plan for these flaws was 
eventually developed by Jennifer Johnson, PE/API 653, Mark Sorenson, PE/API 653, Jere 
Ferguson, PE/API 653, and Dan DeSario, API 653.  On April 19, 2006 Dan DeSario re-visited 
the flaw area with Richard Sedy of Dunkin & Bush, Inc., the repair contractor, to verify the 
recommended dimensions of the repair plates.  The final repair sketches for Flaw Nos. 438 – 463 
(less 459) were sealed by Mark Sorenson, PE/API 653 (Appendix D).  Repairs were performed 
in accordance with the recommendations. 

Flaw Nos. 2 & 503 

On April 5, 2006 Weston Solutions, Inc. re-visited Tank 16 to address the repair contractor’s 
concerns regarding the flaws locations 2 & 503.  During the process of the repairs the welder had 
noted possible lack of fusion or possible cracking of the weld at Flaw No. 2.  The repair 
recommendation was modified to include the installation of a tombstone shaped patch plate after 
the recommended weld repair was completed.  Prior to initiating the recommended repairs at 
Flaw No. 503 the repair contractor explained that there was a difference in the marked location 
of the flaw on the tank and the marked location of the flaw on the drawing.  The repair 
recommendation was modified to include the installation of a tombstone shaped patch plate after 
the recommended weld repair was completed.  The specifics of the recommended patch plates 
were provided (Appendix D). Repairs were performed in accordance with the recommendations. 

 Flaw Nos. 185, 186, & 267 

On April 20, 2006 Weston Solutions, Inc. re-visited Tank 16 to respond to the repair contractor’s 
reports that there were additional defects noted at weld repair locations 185, 186, and 267.  There 
were previously undetected thinned locations adjacent to the prior repairs at these locations.  The 
close proximity of the prior repairs and the seam welds made the detection of these flaws 
unlikely and they were not detected by the scanning effort.  The repair recommendations for 
these flaws were changed from weld repair to patch plate and additional repair sketches were 
provided (Appendix D). Repairs were performed in accordance with the recommendations. 
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Flaw No. 361 

On April 20, 2006 Weston Solutions, Inc. re-visited Tank 16 to clarify the dimensions on the 
patch plate at Flaw No. 361 due to the position of nearby previously existing patch plate.  The 
recommended patch plate height dimension was reduced three inches to accommodate the 
previously existing patch plate without reducing the effectiveness of the new repair (Appendix 
D). Repairs were performed in accordance with the recommendations. 

Flaw No. 482 

During the course of the re-visits to Tank 16 Weston Solutions, Inc. noted that there were some 
irregularities with the repair efforts at Flaw No. 482.  The welder had cut a vertical slot through 
the shell at this location when removing the cover plate.   On May 8, 2006 Weston Solutions, 
Inc. re-visited Tank 16 and revised this repair to insert plate due to the close proximity of the 
vertical weld seam and the slot cut through the shell.  The revised repair sketch is provided in 
Appendix D. Repairs were performed in accordance with the recommendations. 

Furthermore, during the Weston Solutions, Inc. re-visits to Tank 16, the Dunkin & Bush, Inc. 
repair efforts were qualitatively evaluated when required for clarification of recommendations. 
All repairs performed on the tank underwent non-destructive examination (NDE).  If a repair 
failed the NDE, the repairs were reworked until it passed the NDE.  Dunkin & Bush, Inc. 
reported that they maintained a log of all repairs made, NDE performed, and re-work required. 

Weston Solutions, Inc. visually inspected the repair work and found the workmanship to be of an 
acceptable quality (satisfactory).  This is reasonable given the complexity of performing tank 
repairs in Red Hill, i.e. making repairs from suspended scaffolding.  The overall difficulty of the 
task of completing the repairs does not lend itself to regularly achieving exceptional 
workmanship results.   
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2.3 FINDINGS/RECOMMENDATIONS 

1. Install 112 patch or insert plates to repair 139 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.  Patch plates shall be installed 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 V, AWS, and/or API 650. 

2. Perform 115 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. 

3. Perform vacuum box testing on 34 flaws as listed on Table 2-1 Patch Plate and Weld Repair 
Summary. 

4. 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. 

5. Perform weld repair on approximately 20 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. 

6. 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. 

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 API 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. 
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2.4  CONCLUSIONS 

Upon successful completion of the recommended repairs, the next internal and UT inspection of 
Tank 16 should be performed no later than 17 January 2026.  The overall effectiveness of the 
Dunkin & Bush, Inc. repairs appeared to have satisfactorily addressed flaws detected in Tank 16.  
Repairs were performed in accordance with the recommendations. 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

1 Lower Dome DA LD 1 1 & 44 Underside Corrosion 0.190 4” x 6” x ¼” patch plate, see sketch 

2 Lower Dome A LD 1 3 & 4 Underside Corrosion 0.085 Weld repair, Add 4” x 6” ¼” patch plate, see 
sketch 

3 Lower Dome A LD 1 10 & 11 LOF/Crack   Weld repair 

4 Lower Dome B LD 1 15 & 16 Porosity 0.180 4” x 6” x ¼” patch plate, see sketch 

5 Lower Dome B LD 1 19 & 20 Porosity 0.150 4” x 6” x ¼” patch plate, see sketch 

6 Lower Dome B LD 1 20 & 21 Porosity 0.180 4” x 6” x ¼” patch plate, see sketch 

7 Lower Dome B LD 1 21 & 22 Porosity 0.200 No Repair 

8 Lower Dome BC LD 1 22 & 23 Stockside Gouge 0.180 4” x 6” x ¼” patch plate, see sketch 

9 Lower Dome C LD 1 24 & 25 Porosity 0.120 4” x 6” x ¼” patch plate, see sketch 

10 Lower Dome C LD 1 25 & 26 Porosity 0.120 4” x 6” x ¼” patch plate, see sketch 

11 Lower Dome C LD 1 26 Porosity 0.125 4” x 6” x ¼” patch plate, see sketch 

12 Lower Dome C LD 1 27 Porosity 0.125 4” x 6” x ¼” patch plate, see sketch 

13 Lower Dome C LD 1 27 & 28 Porosity 0.150 4” x 6” x ¼” patch plate, see sketch 

14 Lower Dome C LD 1 29 & 30 Porosity 0.070 4” x 6” x ¼” patch plate, see sketch 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

15 Lower Dome C LD 1 30 & 31 Porosity 0.100 4” x 6” x ¼” patch plate, see sketch 

16 Lower Dome A LD 1 7 Underside Corrosion 0.210  No repair 

17 Lower Dome A LD 1 8 Stockside Gouge   6” x ¼” round patch plate 

18 Lower Dome C LD 1 32 & 33 Underside Corrosion 0.170 4” x 6” x ¼” patch plate, see sketch  

19 Lower Dome D LD 1 34 & 35 LOP 0.210 No repair 

20 Lower Dome D LD 1 35 & 36 LOF/LOP 0.160 Weld repair 

21 Lower Dome D LD 1 36 & 37 LOF/LOP 0.150 Weld repair 

22 Lower Dome B LD 1 21 & 22 LOF 0.090 Weld repair 

23 Lower Dome B/C LD 1 22 & 23 Underside Corrosion 0.230 No repair 

24 Lower Dome B/C LD 1 22 & 23 Porosity 0.190 Weld repair  

25 Lower Dome C LD 1 24 & 25 Porosity 0.090 Weld Repair 

26 Lower Dome C LD 1 30 & 31 Stockside Gouge 0.210 No repair 

27 Lower Dome D LD 1 35 LOF 0.150 Weld repair 

28 Lower Dome D LD 1 35 Underside Corrosion 0.230 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

29 Bottom Bottom   3 & 2 LOF 0.070 Weld repair 

30 Lower Dome B LD 4 24 Porosity 0.200 No repair  

31 Lower Dome A LD 4 13 Porosity 0.175 Weld repair 

32 Lower Dome A LD 4 11 & 12 Porosity 0.190 No repair 

33 Lower Dome A LD 4 8 Porosity 0.205 No repair 

34 Lower Dome A LD 4 9 Porosity  Vacuum Box 

35 Lower Dome D LD 3 43 & 44 Porosity  Vacuum Box 

36 Lower Dome C LD 4 40 Underside Corrosion 0.190 Remove nozzle, 8” x ¼” round patch plate 

37 Lower Dome C LD 4 35 Stockside Pit 0.190  6” x ¼” round patch plate 

38        No Flaw     

39        No Flaw     

40         No Flaw     

41         No Flaw     

42 Barrel U-Cat 24   Porosity 0.210 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

43 Barrel U-Cat 24   Porosity 0.220 No repair 

44         No Flaw     

45         No Flaw     

46         No Flaw     

47         No Flaw     

48         No Flaw     

49 Barrel A 15 1 Porosity 0.190 Weld repair 

50 Barrel A 5 1 Porosity 0.210 No repair 

51 Barrel A 5 1 Porosity 0.190 Weld repair 

52 Barrel A 5 1 Porosity 0.180 Weld repair 

53 Barrel A 3 1 Underside Corrosion 0.150 14” x 14” x ¼” patch plate, 3” radius corners 

54 Barrel A 1 1 Porosity 0.190 Weld repair 

55 Barrel A 1 2 Porosity  Vacuum Box 

56 Barrel A 1 2 Porosity  Vacuum Box 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

57 Barrel A 1 2 Underside Corrosion 0.190 12” x 16 x ¼” patch plate, 3” radius corners 

58 Barrel D 28 19 Porosity 0.200 No repair 

59 Barrel D 26 19 Porosity 0.180 Weld repair 

60        No Flaw     

61         No Flaw     

62 Barrel D 20 & 21 19 Porosity 0.200 No repair 

63         No Flaw     

64 Barrel D 13 19 Porosity 0.170 6” x ¼” round patch plate, see sketch 

65 Barrel D 10 & 11 19 Porosity 0.200 No repair 

66 Barrel D 11 19 Porosity 0.160 Weld repair 

67 Barrel D 9 & 10 19 Porosity 0.220 No repair 

68 Barrel D 9 19 Porosity 0.210 No repair 

69 Barrel A 18 & 19 2 Porosity 0.210 No repair 

70 Barrel A 20 2 Porosity 0.205 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

71 Barrel A 25 3 Porosity 0.200 No repair 

72 Barrel A 23 3 Porosity 0.210 No repair 

73         No Flaw     

74 Barrel A 2 3 Porosity 0.210 No repair 

75 Extension A E 4 4 Porosity 0.150 Weld repair 

76 Barrel C 4 1 Underside Corrosion 0.140 28” x 58” x ¼” patch plate, see sketch 

77 Barrel C 6 1 Underside Corrosion 0.150 18” x 40” x ¼” patch plate, see sketch 

78 Barrel C 7 1 Porosity 0.190 Weld repair 

79 Barrel C 9 1 Porosity 0.230 No repair 

80 Barrel C 18 1 Porosity 0.220 No repair 

81 Barrel C 21 1 Porosity 0.230 No repair 

82 Barrel C 23 1 Underside Corrosion 0.130 12” x 16” x ¼” patch plate, see sketch 

83 Barrel C 24 1 Underside Corrosion 0.170 16” x 18” x ¼” patch plate, see sketch 

84 Barrel C 25 1 Porosity  Vacuum Box 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

85 Barrel C 25 1 Underside Corrosion 0.135 12” x 12” x ¼” patch plate, 3” radius corners 

86 Barrel A 25 4 Porosity 0.190 Weld repair 

87 Barrel A 28 4 Porosity 0.230 No repair 

88 Barrel A 28 4 Porosity 0.190 Weld repair 

89 Barrel A 10 4 Porosity 0.230 No Repair 

90 Barrel A 11 4 Porosity 0.230 No repair 

91 Barrel C 27 1 Porosity 0.200 No repair 

92 Barrel C 27 1 Porosity 0.190 Weld repair 

93 Barrel C 27 1 Porosity 0.220 No repair 

94 Barrel C 27 1 Porosity 0.230 No repair 

95        No Flaw     

96        No Flaw     

97        No Flaw     

98 Barrel C 28 2 Porosity  Vacuum Box 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

99 Barrel C 28 2 Porosity 0.200 No repair 

100 Barrel C 26 2 Underside Corrosion 0.130  6” x ¼” round patch plate, see sketch 

101 Barrel C 24 2 Underside Corrosion 0.180 No repair, thickness of existing patch plate 

102 Barrel C 24 2 Underside Corrosion 0.180 8” x ¼” round patch plate 

103 Barrel C 24 2 Underside Corrosion 0.120 10” x 10” x ¼” patch plate, 2” radius corners 

104 Barrel C 23 2 Porosity 0.220 No repair 

105 Barrel C 22 2 Underside Corrosion 0.120 14” x 14” x ¼” patch plate, 3” radius corners 

106 Barrel C 19 2 Underside Corrosion 0.126 8” x ¼” round patch plate 

107 Barrel C 19 2 Underside Corrosion 0.175 8” x ¼” round patch plate 

108 Barrel C 18 2 Underside Corrosion 0.180 14” x 14” x ¼” patch plate, see sketch 

109 Barrel C 17 2 Porosity 0.190 Weld repair 

110 Barrel C 16 2 Porosity 0.210 No repair 

111 Barrel C 16 2 Underside Corrosion 0.190 No repair 

112 Barrel C 14 2 Underside Corrosion 0.090 16” x 16” x ¼” patch plate, 3” radius corners 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

113 Barrel C 12 2 Underside Corrosion 0.126 12” x 12” x ¼” patch plate, 3” radius corners 

114 Barrel C 10 2 Underside Corrosion 0.160 26” x 32” x ¼” patch plate, see sketch 

115 Barrel C 9 2 Porosity  Vacuum Box 

116 Barrel C 8 2 Porosity  Vacuum Box 

117 Barrel C 8 2 Underside Corrosion 0.170 10” x 10” x ¼” patch plate, 2” radius corners  

118 Barrel C 8 2 Underside Corrosion 0.180 Repair with Flaw No. 77 

119 Barrel C 5 2 Porosity   Vacuum Box 

120 Barrel C 5 2 Underside Corrosion 0.120 10” x 10” x ¼” patch plate, 2” radius corners  

121 Barrel C 4 2 Underside Corrosion 0.180 Repair with Flaw No. 76 

122 Barrel C 3 2 Porosity 0.210 No repair 

123 Barrel C 3 2 Porosity 0.230 No repair 

124 Barrel C 2 2 Porosity  Vacuum Box 

125 Barrel C 1 2 Porosity 0.190 Weld repair 

126 Extension C E 4 2 Underside Corrosion 0.170 15” x 20” x ¼” patch plate, see sketch 



 
Final API 653 Inspection Report  

PRL 02-11: Clean, Inspect, and Repair Tank 16 
Red Hill, FISC Pearl Harbor  

Contract No. FA8903-04-D-8681, TO 0176 
Page 2-18  

 

 

Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

127 Extension C E 4 3 Underside Corrosion 0.170 6” x 12” x ¼” patch plate, see sketch 

128 Extension C E 4 3 Porosity 0.200 No repair 

129 Barrel A 4 6 Porosity 0.225 No repair 

130 Barrel A 28 7 Underside Corrosion 0.190 No repair, thickness of existing patch plates 

131 Barrel A 4 5 Underside Corrosion 0.190 12” x 16” x ¼” patch plate, see sketch 

132 Barrel A 4 5 Underside Corrosion 0.210 No repair 

133 Barrel A 2 5 Porosity 0.220 No repair 

134 Barrel A 2 5 Porosity 0.220 No repair 

135 Barrel C 6 3 Porosity 0.200 No repair 

136 Barrel C 7 3 Porosity 0.190 Weld repair 

137 Barrel C 7 3 Porosity 0.180 Weld repair 

138 Barrel C 10 3 Porosity 0.190 Weld repair 

139 Barrel C 10 3 Porosity 0.170 Weld repair 

140 Barrel C 11 3 Underside Corrosion 0.200 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

141 Barrel C 11 3 Porosity 0.180 Weld repair 

142 Barrel C 15 3 Porosity 0.190 6” x ¼” round patch plate, see sketch 

143 Barrel C 23 3 Topside Gouge 0.200 No repair 

144 Barrel C 23 3 Porosity 0.230 No repair 

145 Barrel C 27 3 Porosity 0.200 No repair 

146 Barrel C 27 4 Porosity 0.200 No repair 

147 Barrel C 12 4 Porosity 0.200 No repair 

148 Barrel C 7 4 Porosity 0.190 Weld repair 

149 Barrel C 5 4 Porosity 0.200 No repair 

150 Extension C E 4 5 Porosity 0.190 Weld repair 

151 Extension C E 4 5 Stockside Pit 0.200 No repair 

152 Barrel C 1 5 Porosity 0.190 Weld repair 

153 Barrel C 9 5 Porosity 0.220 No repair 

154 Barrel C 9 5 Porosity 0.200 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

155 Barrel C 17 5 Porosity 0.230 No repair 

156 Barrel C 17 5 Porosity 0.220 No repair 

157 Barrel C 24 5 Porosity 0.190 Weld repair 

158 Barrel C 24 5 Porosity 0.190 Weld repair 

159 Barrel C 28 5 Porosity 0.215 No repair 

160 Barrel C 26 6 Porosity 0.190 Weld repair 

161 Barrel C 26 6 Porosity 0.170 6” x ¼” round patch plate, see sketch 

162 Barrel A 2 7 Porosity  Vacuum Box 

163 Barrel A 2 7 Porosity 0.210 No repair 

164 Barrel A 1 7 Stockside Gouge 0.150 8” x ¼” round patch plate 

165 Barrel A 1 8 Stockside Gouge 0.200 No repair 

166 Barrel A 6 8 Porosity 0.210 No repair 

167 Barrel A 6 8 Porosity 0.230 No repair 

168 Barrel A 12 8 Porosity 0.225 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

169 Barrel A 28 8 Porosity 0.200 No repair 

170 Barrel A 27 9 Porosity 0.220 No repair 

171 Barrel A 25 9 Porosity 0.190 Weld repair 

172 Barrel A 23 9 Porosity  Vacuum box 

173        No Flaw      

174 Barrel C 19 6 Porosity 0.220 No repair 

175 Barrel C 18 6 Porosity 0.190 Weld repair 

176 Barrel C 16 6 Topside Pit 0.200 No repair 

177 Barrel C 16 6 Underside Corrosion 0.186 14” x 14” x ¼” patch plate, 3” radius corners 

178 Barrel C 15 6 Porosity 0.190 6” x ¼” round patch plate, see sketch 

179 Barrel C 12 6 Porosity  Vacuum Box 

180 Barrel C 7 6 Porosity 0.200 No repair 

181 Barrel C 7 6 Porosity 0.190 Weld repair 

182 Extension C E 4 6 Underside Corrosion 0.200 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

183 Barrel C 17 7 Porosity  Vacuum Box 

184 Barrel C 17 7 Porosity 0.210 No repair 

185 Barrel C 22 7 Porosity 0.190 Weld repair, Add 10” x 12” x ¼” patch plate, 
see sketch 

186 Barrel C 22 7 Porosity 0.190 Repair with Flaw No. 185 

187 Barrel C 22 7 Underside Corrosion 0.155 18” x 18 “ x ¼” patch plate, 3” radius corners 

188 Barrel C 23 7 Porosity 0.190 Weld repair 

189 Barrel C 23 7 Porosity  Vacuum Box 

190 Barrel C 25 7 Underside Corrosion 0.160 14” x 30” x ¼” patch plate, see sketch 

191 Barrel C 25 7 Porosity 0.210 No repair 

192 Barrel C 25 7 Porosity 0.200 No repair 

193 Barrel C 26 7 Porosity 0.230 No repair 

194 Barrel C 26 7 Porosity  Vacuum Box 

195 Barrel C 28 7 Porosity 0.210 No repair 

196         No Flaw     
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

197 Barrel A 18 9 Porosity 0.230 No repair 

198 Barrel A 15 9 Porosity 0.180 Weld repair 

199 Barrel A 7 9 Porosity 0.210 No repair 

200 Barrel A 6 9 Porosity 0.185 Weld repair 

201 Barrel A 4 9 Porosity 0.190 Weld repair 

202 Barrel A 3 9 Underside Corrosion 0.170 14” x 14” x ¼” patch plate, 3” radius corners 

203 Barrel A 2 9 Underside Corrosion 0.110 10” x 15” x ¼” patch plate, see sketch 

204 Barrel A 2 9 Underside Corrosion 0.210 No repair 

205 Barrel A 1 9 Underside Corrosion 0.150 16” x 44” x ¼” patch plate, see sketch 

206 Barrel A 1 9 Porosity 0.200 No repair 

207 Barrel B 2 10 Porosity 0.215 No repair 

208 Barrel B 3 10 Porosity 0.205 No repair 

209 Barrel B 4 10 Porosity 0.200 No repair 

210 Barrel B 21 10 Porosity 0.190 Weld repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

211 Barrel B 4 11 Porosity 0.190 Weld repair 

212 Barrel B 2 11 Porosity 0.200 No repair 

213 Barrel B 1 12 Underside Corrosion 0.120 13” x 17” x ¼” patch plate, 3” radius corners 

214 Barrel B 2 12 Porosity 0.215 No repair 

215 Barrel B 5 12 Porosity 0.225 No repair 

216 Barrel B 5 & 6 12 Porosity 0.180 Weld repair 

217 Barrel B 6 12 Porosity 0.205 No repair 

218 Barrel B 8 12 Porosity 0.190 Weld repair 

219 Barrel B 11 12 Porosity 0.210 No repair 

220 Extension C E 4 8 Porosity 0.220 No repair 

221 Extension C E 4 8 Porosity 0.220 No repair 

222 Extension C E 4 8 Porosity 0.190 6” x 6” x ¼” patch plate, see sketch 

223 Barrel C 1 8 Porosity 0.200 No repair 

224 Barrel C 3 8 Porosity 0.220 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

225 Barrel C 9 8 Underside Corrosion 0.140 10” x 14” x ¼” patch plate, see sketch 

226 Barrel C 12 8 Porosity 0.190 Weld repair 

227 Barrel C 13 8 Porosity  Vacuum Box 

228 Barrel C 18 8 Underside Corrosion 0.160 15” x 32” x ¼” patch plate, see sketch 

229 Barrel C 18 8 Underside Corrosion 0.200 No repair 

230 Barrel C 24 8 Porosity 0.220 No repair 

231 Barrel C 24 8 Porosity 0.190 Weld repair 

232 Barrel C 24 8 Porosity 0.190 Weld repair 

233 Barrel C 26 8 Porosity 0.210 No repair 

234 Barrel C 26 8 Topside Pit 0.210 No repair 

235 Barrel C 8 9 Porosity 0.160 Weld repair 

236 Barrel C 8 9 Porosity 0.200 No repair 

237 Barrel C 22 9 Porosity 0.175 Weld repair 

238         No Flaw     
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

239 Barrel C 24 9 Porosity 0.165 Weld repair 

240 Barrel C 24 9 Topside Gouge 0.150 No repair  

241 Barrel C 24 9 Underside Corrosion 0.180 14” x 16” ¼” patch plate, 3” radius corners 

242 Barrel C 26 9 Porosity 0.170 Weld repair 

243 Barrel D 28 10 Topside Gouge 0.200 No repair 

244 Barrel B 23 & 24 13 Porosity 0.215 No repair 

245 Barrel B 22 13 Porosity 0.170 Weld repair 

246 Barrel B 3 13 Underside Corrosion 0.210 No repair 

247 Barrel B 1 & 2 13 Porosity 0.180 Weld repair 

248 Extension B E 4 14 Porosity 0.205 No repair 

249 Extension B E 4 14 Underside Corrosion 0.210 No repair 

250 Barrel B 2 14 Underside Corrosion 0.210 No repair 

251 Barrel B 2 14 Underside Corrosion 0.210 No repair 

252 Barrel B 3 14 Porosity 0.205 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

253 Barrel B 3 14 Porosity 0.190 Weld repair 

254 Barrel B 3 14 Porosity 0.180 Weld repair 

255 Barrel B 4 14 Underside Corrosion 0.200 No repair 

256 Barrel B 5 14 Porosity 0.215 No repair 

257 Barrel B 13 14 Porosity 0.185 Weld repair 

258 Barrel D 27 10 Porosity 0.170 Weld repair 

259 Barrel D 21 10 Porosity 0.180 Weld repair 

260 Barrel D 20 10 Porosity 0.220 No repair 

261 Barrel D 18 10 Porosity 0.180 Weld repair 

262 Barrel D 18 10 Porosity 0.230 No repair 

263 Barrel D 17 10 Porosity 0.175 Weld repair 

264 Barrel D 12 10 Porosity 0.210 No repair 

265 Barrel D 12 10 Porosity 0.190 Weld repair 

266 Barrel D 12 10 Porosity 0.160 Weld repair 



 
Final API 653 Inspection Report  

PRL 02-11: Clean, Inspect, and Repair Tank 16 
Red Hill, FISC Pearl Harbor  

Contract No. FA8903-04-D-8681, TO 0176 
Page 2-28  

 

 

Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

267 Barrel D 12 10 Porosity 0.180 Weld repair, Add 13” x 13.75” x ¼” patch 
plate, see sketch 

268 Barrel D 11 10 Porosity 0.140 Weld repair 

269         No Flaw     

270 Barrel D 10 10 Porosity 0.180 Weld repair 

271 Barrel D 8 10 Porosity 0.200 No repair 

272 Barrel D 1 & 2 10 Porosity 0.225 No repair 

273 Barrel D 1 & 2 10 Porosity 0.190 Weld repair 

274 Barrel D 1 10 Porosity 0.190 Weld repair 

275 Extension D E 4 10 Porosity 0.200 No repair 

276 Extension D E 4 10 Porosity 0.200 No repair 

277 Extension D E 4 10 Porosity 0.220 No repair 

278 Barrel D 1 11 Underside Corrosion 0.200 No repair 

279 Barrel D 8 11 Porosity 0.200 No repair 

280 Barrel D 16 11 Porosity  Vacuum Box 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

281 Barrel D 18 11 Porosity  Vacuum Box 

282 Barrel D 18 11 Porosity 0.180 Weld repair 

283 Barrel D 27 11 Porosity  Vacuum Box 

284 Barrel D 27 11 Porosity 0.190 Weld repair 

285 Barrel D 27 & 28 11 Porosity 0.200 No repair 

286 Barrel D 1 12 Porosity 0.180 6” x 6” x ¼” patch plate, see sketch 

287 Barrel D 1 12 Underside Corrosion 0.200 No repair 

288 Barrel D 1 12 Underside Corrosion 0.170 20” x 23” x ¼” patch plate, see sketch 

289 Barrel D 6 12 Porosity 0.200 No repair 

290 Barrel D 23 12 Porosity 0.180 Weld repair 

291 Barrel D 27 12 Porosity 0.190 Weld repair 

292 Barrel D 26 13 Porosity 0.200 No repair 

293 Barrel D 26 13 Porosity 0.190 Weld repair 

294 Barrel D 26 13 Topside Pit 0.210 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
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Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

295 Barrel D 25 13 Porosity 0.210 No repair 

296 Barrel D 25 13 Porosity 0.210 No repair 

297 Barrel D 24 13 Porosity 0.200 No repair 

298 Barrel D 24 13 Porosity 0.190 Weld repair 

299 Barrel D 15 13 Porosity 0.190 6” x ¼” round patch plate, see sketch 

300 Barrel B 21 15 Porosity 0.180 Weld repair 

301        No Flaw      

302 Barrel B 13 15 Porosity 0.215 No repair 

303 Barrel B 10 15 Porosity 0.175 Weld repair 

304 Barrel B 8 15 Underside Corrosion 0.170 12” x 14” x ¼” patch plate, 3” radius corners 

305 Barrel B 7 15 Porosity 0.165 Weld repair 

306 Barrel B 4 15 Porosity 0.210 No repair 

307 Barrel B 2 16 Porosity 0.220 No repair 

308 Barrel B 5 16 Porosity 0.185 Weld repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

309 Barrel B 5 16 Porosity 0.220 No repair 

310 Barrel B 10 16 Porosity 0.205 No repair 

311 Barrel B 10 16 Porosity 0.220 No repair 

312 Barrel B 11 16 Porosity 0.220 No repair 

313 Barrel B 15 16 Porosity 0.200 No repair 

314 Barrel B 25 16 Porosity 0.215 No repair 

315 Barrel B 24 17 Underside Corrosion 0.190 Remove nozzle, 8” x ¼” round patch plate 

316 Barrel B 10 & 11 17 Porosity 0.185 Weld repair 

317 Barrel B 8 17 Porosity 0.210 No repair 

318 Barrel B 7 17 Porosity 0.215 No repair 

319 Barrel B 6 17 Porosity 0.200 No repair 

320 Barrel B 4 17 Porosity  Vacuum Box 

321 Barrel B 2 17 Undercut 0.175 Weld repair 

322 Barrel B 2 18 Underside Corrosion 0.150 18” x 36” x ¼” patch plate, see sketch 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

323 Barrel B 6 & 7 18 Porosity 0.175 Weld repair 

324 Barrel B 11 18 Underside Corrosion 0.100 28” x 30” x ¼” patch plate, see sketch 

325 Barrel D 12 13 Porosity 0.230 No repair 

326 Barrel D 12 13 Porosity 0.160 6” x ¼” round patch plate, see sketch 

327 Barrel D 9 13 Porosity 0.180 Weld repair 

328 Barrel D 6 13 Porosity 0.190 Weld repair 

329 Barrel D 2 13 Topside Pit 0.200 No repair 

330 Barrel D 1 13 Porosity 0.220 No repair 

331 Barrel D 1 13 Topside Pit 0.200 No repair 

332 Extension D E-4 13 Topside Pit 0.200 No repair 

333 Extension D E-4 13 Underside Corrosion 0.190 14” x 12” x ¼” patch plate, see sketch 

334 Barrel D 4 14 Porosity 0.210 No repair 

335 Barrel D 4 14 Porosity 0.210 No repair 

336 Barrel D 18 14 Porosity 0.190 Weld repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

337 Barrel D 23 14 Porosity 0.190 Weld repair 

338 Barrel D 26 14 Porosity 0.190 Weld repair 

339 Barrel D 9 15 Porosity 0.190 Weld repair 

340 Barrel D 2 15 Porosity  Vacuum Box 

341 Barrel D 2 15 Porosity 0.180 Weld repair 

342 Barrel D 10 16 Porosity  Vacuum Box 

343 Barrel D 23 16 Porosity 0.185 Weld repair 

344 Barrel D 28 17 Topside Pit 0.200  No Repair 

345 Barrel D 26 17 Porosity 0.190 Weld repair 

346 Barrel B 17 18 Porosity 0.215 No repair 

347 Barrel B 17 18 Porosity 0.180 Weld repair 

348 Barrel B 20 18 Porosity 0.225 No repair 

349 Barrel B 24 18 Porosity 0.190 Weld repair 

350 Barrel B 25 19 Porosity 0.190 Weld repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

351 Barrel B 25 19 Porosity 0.190 Weld repair 

352 Barrel B 11 19 Porosity  Vacuum Box 

353 Barrel B 9 19 Underside Corrosion 0.190  20” x 23” x ¼” patch plate, see sketch 

354 Barrel B 9 19 Porosity  Vacuum Box 

355 Barrel A 12 & 13 U-cat Porosity 0.185 Weld repair 

356 Barrel A 7 & 8 U-cat Porosity 0.190 Weld repair 

357 Barrel A 5 U-cat Porosity 0.200 No repair 

358 Barrel D 1 17 Porosity 0.190 Weld repair 

359 Barrel D 1 17 Underside Corrosion 0.210 No repair 

360 Extension D E-4 18 Porosity  Vacuum Box 

361 Extension D E-4 18 Underside Corrosion 0.130  11” x 16” x ¼” patch plate, see sketch, 
change to 8” x 16” x ¼” patch plate 

362 Extension D E-4 18 Porosity 0.180 Weld repair 

363 Barrel D 2 18 Porosity 0.200 No repair 

364 Barrel D 24 18 Porosity 0.180 6” x ¼” round patch plate 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

365 Extension C E-3 1 Underside Corrosion 0.190 Remove nozzle, 8” x ¼” round patch plate 

366 Extension C E-3 1 Underside Corrosion 0.200 No repair 

367 Extension C E-3 2 Porosity 0.180 Weld repair 

368 Extension C E-3 2 Dent   No repair 

369 Extension C E-2 2 Dent   No repair 

370 Extension C E-2 2 Topside Gouge 0.200 No repair  

371 Extension C E-1 2 Dent   No repair 

372 Upper Dome C A39 2 Dent   No repair 

373 Upper Dome C A38 2 Dent   No repair 

374 Extension C E-1 3 Porosity 0.070 Weld repair 

375 Extension C E-1 3 Underside Corrosion 0.200 No repair 

376 Extension B E-3 18 Underside Corrosion 0.185 Remove nozzle, 8” x ¼” round patch plate 

377 Extension B E-3 17 Underside Corrosion 0.195 No repair 

378 Extension B E-3 17 Porosity 0.180 Weld repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

379 Extension B E-2 17 Underside Corrosion 0.190 8” x 14” x ¼” patch plate, see sketch 

380 Extension B E-2 17 Underside Corrosion 0.200 No repair 

381 Extension B E-2 17 Underside Corrosion 0.140 12” x 18” x ¼” patch plate, see sketch 

382 Extension B E-2 17 Underside Corrosion 0.190 14” x 16” x ¼” patch plate, see sketch 

383 Extension C E-3 3 Undercut   Weld repair 

384 Extension C E-3 4 Underside Corrosion 0.186 16” x 16” x ¼” patch plate, 3” radius corners 

385 Extension C E-2 4 Porosity 0.200 No repair 

386 Extension C E-1 4 Porosity 0.180 Weld repair 

387 Extension C E-1 4 Porosity 0.190 Weld repair 

388 Extension C E-1 5 Porosity 0.180 Weld repair 

389 Extension C E-1 5 Porosity 0.180 Weld repair 

390 Extension C E-1 5 Porosity 0.180 Weld repair 

391 Extension C E-1 5 Topside Gouge 0.200 No repair 

392 Extension C E-2 5 Topside Gouge 0.200 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

393 Extension C E-2 5 Topside Gouge 0.200 No repair  

394 Extension C E-3 5 Topside Gouge 0.200 No repair 

395 Extension C E-1 6 Underside Corrosion 0.170 19” x 42” x ¼” patch plate, see sketch 

396 Extension C E-1 6 Porosity 0.200 No repair 

397 Extension C E-1 6 Porosity 0.180 Repair with Flaw No. 395 

398 Extension C E-1 6 Porosity 0.210 No repair 

399 Extension C E-2 6 Dent 0.200 No repair 

400 Upper Dome C A-47 6 Porosity 0.220 No repair 

401 Upper Dome C A-48 7 Porosity 0.220 No repair 

402 Upper Dome C A-48 7 Porosity 0.220 No repair 

403 Upper Dome C A-48 7 Topside Pit 0.200 No repair 

404 Extension C E-1 7 Porosity 0.230 No repair 

405 Extension C E-1 7 Porosity 0.165 8” x ¼” round patch plate, centered 

406 Extension C E-1 7 Porosity 0.185 Weld repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

407 Extension C E-1 7 Porosity 0.190 Weld repair 

408 Extension C E-1 7 Porosity 0.190 Weld repair 

409 Extension C E-2 7 Underside Corrosion 0.210 No repair 

410 Extension C E-2 7 Underside Corrosion 0.200 No repair 

411 Extension C E-2 7 Underside Corrosion 0.140 16” x 16” x ¼” patch plate, 3” radius corners 

412 Extension C E-2 8 Porosity 0.230 No repair 

413 Upper Dome C A-49 8 Porosity  Vacuum Box 

414 Upper Dome C A-50 8 Porosity  Vacuum Box 

415 Upper Dome C A-50 8 Porosity 0.230 No repair 

416 Upper Dome C A-50 8 Porosity 0.190 8” x ¼” round patch plate, centered 

417 Upper Dome C A-50 8 Porosity 0.150 Cover plate over cover plate 

418 Upper Dome C A-50 8 Topside Pit 0.200 Repair with Flaw No. 416 

419 Upper Dome C A-51 8 Topside Pit 0.200 No repair 

420 Upper Dome C A-52 9 Topside Gouge 0.150 8” x ¼” round patch plate 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

421 Upper Dome C A-52 9 Topside Gouge 0.200 No repair 

422 Extension C E-1 9 Porosity  Vacuum Box 

423 Extension C E-2 9 Underside Corrosion 0.140 20” x 40” x ¼” patch plate, see sketch 

424 Extension C E-2 9 Porosity 0.200 No repair 

425 Extension B E-2 18 Dent   No repair  

426 Extension B E-2 18 Dent   No repair 

427 Extension B E-3 16 Underside Corrosion 0.195 No repair 

428 Extension B E-3 16 Underside Corrosion 0.200 No repair 

429 Extension B E-2 14 Underside Corrosion 0.190 12” x 22” x ¼” patch plate, see sketch 

430 Extension B E-2 14 Underside Corrosion 0.200 No repair 

431 Extension B E-3 14 Underside Corrosion 0.200 No repair 

432 Extension B E-3 14 Underside Corrosion 0.200 No repair 

433 Extension B E-3 14 Underside Corrosion 0.200 No repair 

434 Extension B E-3 12 Dent   No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

435 Extension B E-3 12 Dent   No repair 

436 Extension B E-3 12 Dent   No repair 

437 Extension B E-1 11 Porosity 0.205 No repair 

438 Extension A E-3 9 Through Hole   Common repair 438-463 (- 459), see sketch 

439 Extension A E-2 9 Through Hole   Common repair 438-463 (- 459), see sketch 

440 Extension B E-2 10 Underside Corrosion 0.170 Common repair 438-463 (- 459), see sketch 

441 Extension B E-2 10 Underside Corrosion 0.190 Common repair 438-463 (- 459), see sketch 

442 Extension B E-3 10 Underside Corrosion 0.180 Common repair 438-463 (- 459), see sketch 

443 Extension B E-3 10 Underside Corrosion 0.160 Common repair 438-463 (- 459), see sketch 

444 Extension A E-3 9 Underside Corrosion 0.090 Common repair 438-463 (- 459), see sketch 

445 Extension A E-3 9 Underside Corrosion 0.160 Common repair 438-463 (- 459), see sketch 

446 Extension A E-3 9 Underside Corrosion 0.170 Common repair 438-463 (- 459), see sketch 

447 Extension A E-3 9 Underside Corrosion 0.120 Common repair 438-463 (- 459), see sketch 

448 Extension A E-3 9 Underside Corrosion 0.120 Common repair 438-463 (- 459), see sketch 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

449 Extension A E-3 9 Underside Corrosion 0.180 Common repair 438-463 (- 459), see sketch 

450 Extension A E-3 9 Underside Corrosion 0.190 Common repair 438-463 (- 459), see sketch 

451 Extension A E-3 9 Underside Corrosion 0.180 Common repair 438-463 (- 459), see sketch 

452 Extension A E-3 9 Underside Corrosion 0.150 Common repair 438-463 (- 459), see sketch 

453 Extension A E-3 9 Underside Corrosion 0.160 Common repair 438-463 (- 459), see sketch 

454 Extension A E-3 9 Underside Corrosion 0.190 Common repair 438-463 (- 459), see sketch 

455 Extension A E-3 9 Underside Corrosion 0.120 Common repair 438-463 (- 459), see sketch 

456 Extension A E-3 9 Underside Corrosion 0.160 Common repair 438-463 (- 459), see sketch 

457 Extension A E-3 9 Underside Corrosion 0.180 Common repair 438-463 (- 459), see sketch 

458 Extension A E-3 9 Underside Corrosion 0.175 Common repair 438-463 (- 459), see sketch 

459 Extension A E-2 9 Underside Corrosion 0.150 10” x 14” x ¼” patch plate, see sketch 

460 Extension A E-2 9 Underside Corrosion 0.150 Common repair 438-463 (- 459), see sketch 

461 Extension A E-2 9 Underside Corrosion 0.200 Common repair 438-463 (- 459), see sketch 

462 Extension A E-2 9 Underside Corrosion 0.120 Common repair 438-463 (- 459), see sketch 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

463 Extension A E-1 9 Underside Corrosion 0.160 Common repair 438-463 (- 459), see sketch 

464 Upper Dome A A-15 9 Underside Corrosion 0.200 No repair 

465 Extension A E-2 8 Underside Corrosion 0.200 No repair 

466 Extension A E-2 8 Underside Corrosion 0.190 10” x 12” x ¼” patch plate, 3” radius corners 

467 Extension A E-2 8 Underside Corrosion 0.190 12” x 16” x ¼” patch plate, see sketch 

468 Extension A E-2 8 Dent   No repair 

469 Extension A E-3 8 Underside Corrosion 0.200 No repair 

470 Extension C E-2 10 Underside Corrosion 0.110 Repair with Flaw No. 423 

471 Extension C E-3 10 Underside Corrosion 0.210 No repair 

472 Extension C E-3 10 Underside Corrosion 0.200 No repair 

473 Extension D E-3 11 Underside Corrosion 0.180 8” x 14” x ¼”  patch plate, see sketch 

474 Extension D E-2 11 Topside Gouge 0.200 No repair 

475 Extension D E-3 12 Porosity  Vacuum Box 

476 Upper Dome D A-58 13 Topside Gouge 0.200 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

477 Upper Dome D A-60 14 Porosity  Vacuum Box 

478 Extension D E-2 14 Underside Corrosion 0.180 14” x 14” x ¼” patch plate, see sketch 

479 Extension D E-2 14 Underside Corrosion 0.210 No repair 

480 Extension D E-2 14 Porosity 0.200 No repair 

481 Upper Dome D A-64 16 Porosity  Vacuum Box 

482 Extension D E-2 16 Underside Corrosion 0.120 22” x 22” x ¼” patch plate, change to 24” x 30” 
¼”  insert plate, see sketch 

483 Extension D E-3 16 Underside Corrosion 0.210 No repair 

484 Extension D E-3 16 Underside Corrosion 0.200 No repair 

485 Extension D E-2 17 Underside Corrosion 0.195 No repair 

486 Extension D E-2 17 Underside Corrosion 0.190 5” x 5” x ¼” patch plate, see sketch 

487 Upper Dome D A-69 18 Topside pit 0.150 9” x 9” x ¼” patch plate, see sketch 

488 Upper Dome D A/B60/61 14 Porosity  Vacuum Box 

489 Upper Dome D B-58 13 Topside Pit 0.130  8” x 8” x ¼” patch plate, 2” radius corners 

490 Upper Dome C B-48   Topside Gouge 0.200 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

491 Upper Dome C B-42   Topside Pit 0.180  8” x ¼” round patch plate, see sketch 

492 Upper Dome C B-42   Topside Pit 0.180 10” x 10” x ¼” patch plate, see sketch  

493 Extension A E-1 6 Underside Corrosion 0.170 18” x 20” x ¼” patch plate, see sketch 

494 Extension A E-1 6 Underside Corrosion 0.200 No repair 

495 Extension A E-2 6 Underside Corrosion 0.170 10” x 12” x ¼” patch plate, 3” radius corners 

496 Extension A E-2 6 Underside Corrosion 0.190 10” x 16” x ¼” patch plate, see sketch 

497 Extension A E-3 6 Underside Corrosion 0.200 No repair 

498 Extension A E-3 5 Porosity 0.190 Weld repair 

499 Extension A E-3 5 Underside Corrosion 0.170 10” x 12” x ¼” patch plate, see sketch 

500 Extension A E-2 4 Topside Gouge 0.190  6” x 10” x ¼” patch plate, see sketch 

501 Upper Dome A B-4   Underside Corrosion 0.160 12” x 14” x ¼” patch plate, see sketch 

502 Upper Dome A B-18   Dent    No repair 

503 Lower Dome  D LD 1 43 LOF 0.150  Weld repair, Add 4” x 6” x ¼” tombstone, see 
sketch 

504 Barrel U-Cat 21 & 22   Porosity 0.200 No repair 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

505 Barrel U-Cat 3   Underside Corrosion 0.200 No repair 

506 Barrel U-Cat 1 & E-4   Porosity 0.190 Weld repair 

507 Barrel C 10 2 Porosity 0.220 No repair 

508 Barrel C 8 7 Porosity 0.200 No repair 

509 Barrel C 8 8 Porosity 0.220 No repair 

510     No Flaw   

511 Extension C E-1 10 Porosity 0.200 No repair  

512 Extension C E-1 10 Porosity 0.195 No repair 

513 Upper Dome C A-53 10 Porosity 0.100 Weld repair 

514 Upper Dome C A-54 10 Porosity  Vacuum Box  

515 Upper Dome C A-54 10 Porosity 0.200 No repair 

516 Upper Dome  C A-54 10 Topside Gouge 0.200  No repair 

517 Upper Dome D C-62   Underside Corrosion 0.140 12” x 12” x ¼” patch plate, 3” radius 

518 Upper Dome D C-62   Underside Corrosion 0.140 10” x 10” x ¼” patch plate, 2” radius 
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Table 2-1 Patch Plate and Weld Repair Summary 

Flaw 
No. 

Tank 
Section  

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

Repair Recommendation 

519 Upper Dome C C-46   Porosity 0.200 No repair  

520 Upper Dome C C-46   Topside Gouge 0.150 6” x ¼” round patch plate, centered 

521 Upper Dome C D-34   Topside Gouge 0.190 No repair 

522 Upper Dome D D-48   Topside 0.210 No repair 

523 Upper Dome   F-5   Underside Corrosion 0.190 No repair 

524 Upper Dome   F-9   Through Hole   Weld repair  

525 Upper Dome   F-9   Through Hole   Weld repair 

526 Upper Dome   F-20   Through Hole   Weld repair 

527 Upper Dome   F-20   Through Hole   Weld repair  

 528 Barrel  B 14  7  Pit    8” x ¼” round patch plate  

 529 Barrel  C 12  7  Undercut    Weld repair, see sketch  

 530 Upper Dome C A-47    Pit     6” x 6” x ¼” patch plate, see sketch 

 531 Upper Dome D 60    Dent    10” x 18” x ¼” patch plate, see sketch 

 



 

 

APPENDIX A 
LOW FREQUENCY ELECTROMAGNETIC TECHNIQUE INSPECTION – 

REPORT JANUARY 2006 



 

 



 

 
 
 
 
 

TABLE OF CONTENTS 
 
 

       
 
1.0  RESULTS AND CONCLUSIONS     2 
 
2.0  UNIT DETAILS        4 
 
3.0  TANK MAPS        6 
 
4.0  PLATE TEST SUMMARY       177  
  
5.0  TYPICAL WAVEFORM       190 
 
APPENDIX A – SAMPLE WAVEFORMS                                                                          
 
APPENDIX B – CALIBRATIONS                                                                                     
 
APPENDIX C – TEST METHODS/PROCEDURES AND EQUIPMENT 
DESCRIPTION 
 
APPENDIX D – TANK INTERIOR PHOTOGRAPHS 
 
APPENDIX E – TESTEX EQUIPMENT PHOTOGRAPHS 
 
 
 



1.0 RESULTS AND CONCLUSIONS 
Weston Solutions, Inc. 
Honolulu, HI 
Tank #16 

Page 2 

 
 

INTRODUCTION 
An NDT inspection was conducted on Tank #16 at Red Hill in Honolulu, HI on 

December 5 - December 22, 2005 and January 4 – January 17, 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 TS-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. The 
results of this inspection are detailed in the following report. 
 
RESULTS 

In beginning this inspection (Dec. 5, 2005), TesTex started scanning the floor 
plates (25 ft. diameter) of tank #16.  Upon reaching the floor it was discovered that there 
was an excessive amount of “weld over” patching on the floor plates.  This would limit 
the amount of the floor which could be scanned so the inspection shifted to course 1 of 
the lower dome.  Meanwhile, the decision was made that Dunkin and Bush would grind 
the “weld over” spots to an acceptable condition.  Grinding would begin in the afternoon 
and last through the next day (Dec. 6, 2005) with scanning being done as each plate had 
been finished.  In addition, shear wave ultrasonics was conducted for the first two days 
on every weld intersection of the floor plates and course 1 of the lower dome.  On day 
three (Dec. 7, 2005), two teams began from the baskets to scan the 3 remaining 36” bands 
of the lower dome in courses 2, 3, and 4.  While this was being done, the weld joints of 
the floor and the course 1 scanned area was being inspected by a 5th TesTex person using 
the Hawkeye.  The last day of the week (Dec 8, 2005) would see a morning completion 
of the floor (491 sq. ft.) and lower dome (2,632 sq. ft.).  In the afternoon, scanning began 
on the barrel for one team in quadrant A near the catwalk and one drop (1,104 sq. ft.) was 
completed under the catwalk on the barrel by the other team.  In addition, a TesTex and a 
Weston Solutions person went into tank #15 to finish testing grout nozzles in the lower 
dome.   

In beginning the next week (Dec 12, 2005), the TesTex personnel was back to 4 
and scanning continued for the first team and started for the second on the barrel.  The 
scans consisted of 8 ft. wide (the width of the basket) drops from the expansion joint 
down to the lower dome/barrel interface (138 vertical feet x approximately 294 
circumferential feet for 40,572 sq. ft.).  Team one scanned quadrant A (10,143 sq. ft.) for 
the remaining of the week (Dec 12-15, 2005) and crossed over into quadrant B in the 
afternoon on Monday (Dec 19, 2005) of the next week.  Team two scanned quadrant C 
(10,143 sq. ft.) for the remaining of the same week and crossed over into quadrant D in 
the afternoon on Tuesday (Dec 20, 2005) of that next week.  The week ended (Dec 22, 
2005) with both teams well into their last quadrants on the barrel (B for team one and D
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for team two).  It also marked the holiday break point where as a work stoppage occurred 
until January 4, 2006. 

On January 4, 2006 work resumed and on January 5, 2006, quadrant B of the 
barrel (10,142 sq. ft.) was finished by team one and more scanning was done by that team 
under the catwalk (839 sq. ft.) on the barrel.  The next day (Jan 6, 2006, end of the week) 
saw team two finish quadrant D (10,143 sq. ft.) of the barrel and both teams starting in 
the extension area. Scanning was oriented vertically in the same pattern as was done for 
the barrel   This scanning took place in course A, 36” above the intersection with the 
extension, down to the expansion joint/barrel intersection.  This time the teams started in 
quadrants B and C and worked their way toward the catwalk in the baskets.  With the 
beginning of the next week (Jan 9, 2006) came a continued scanning of the extension area 
and the 36” band in course A (942 sq. ft.) of the upper dome by the two TesTex teams.  
An extra TesTex person returned on January 10, 2006 and finished scanning the barrel 
under the catwalk (839 sq. ft.).  On the next day (Jan 11, 2006) scanning of the extension 
from the baskets (4,158 sq. ft.) concluded and both teams moved on to scan a 36” band of 
course B (891 sq. ft.) at the A/B intersection of the upper dome.  Also, the extension area 
above the catwalk (240 sq. ft.) was finished by the extra TesTex person.  The week ended 
on January 12, 2006 with both teams finishing the 36” band of course C (795 sq. ft.) at 
the B/C intersection of the upper dome and the extra person scanning the inside of the 
manways of both tanks #15 and #16.  In beginning the last week (Jan 16, 2006), both 
teams began and finished the 36” band of course D (636 sq. ft.) at the C/D intersection of 
the upper dome.  Also, manual U.T. spot checks were taken from the gallery in the tower 
on course F (5 sq. ft.) by one team while the other team further mapped out an extensive 
flaw area of the extension in quadrant B.  On the last day (Jan 17, 2006), shear wave 
ultrasonics was performed on porosity areas of the lower dome, barrel, expansion joint, 
extension, and upper dome in quadrants A and B in the morning and in quadrants C and 
D in the afternoon.  In addition U.T. spot checks were taken in the lower tunnel area on 
the 32” diameter fuel pipe nozzle. 
 In addition to the above mentioned scanning, all weld cover channels in the 
extension and scanned areas of the upper dome were U.T. spot checked in 6”  increments. 
   
CONCLUSIONS 

As a result of this inspection, TesTex found 509 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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                    Totals  
   
 
Orientation                Vertical 
 
Plate Thickness 
Upper Dome         0.250” 
Lower Dome         0.250” 
Barrel          0.250” 
Floor          0.500”   
 
Plate Material       Carbon Steel  
 
Total Surface Area of Tank #16     ≈ 68,166 sq ft                                
Upper Dome        ≈ 10,304 sq ft 
Extension        ≈   4,398 sq ft 
Barrel         ≈ 43,354 sq ft 
Lower Dome        ≈ 10,110 sq ft 
 
Total Surface Area Scanned by TesTex    ≈ 54,144 sq ft    
Upper Dome        ≈   3,269 sq ft    
    course A:  (36” band)       ≈      942 sq ft 
    course B:  (36” band)       ≈      891 sq ft 
    course C:  (36” band)       ≈      795 sq ft  
    course D:  (36“ band)       ≈      636 sq ft 
    course E:         ≈          0 sq ft 
    course F:  (U.T. spot checks)      ≈          5 sq ft   
Extension        ≈   4,398 sq ft     
Barrel         ≈ 43,354 sq ft    
Lower Dome        ≈   4,973 sq ft    
    course 4:  (36” band)       ≈      942 sq ft 
    course 3:  (36” band)       ≈      861 sq ft 
    course 2:  (36” band)      ≈      720 sq ft  
    course 1:  (44” band)       ≈   1,459 sq ft 
    base:         ≈      491 sq ft 
 
Percent surface area of Tank #16 inspected            ≈  79%    
Surface area of Upper Dome inspected                      ≈   32%   
Surface area of Extension inspected                        ≈ 100%   
Surface area of Barrel inspected                         ≈ 100%   
Surface area of Lower Dome inspected                      ≈   31%   
            
Tank Numbering System     See 3.0  TANK MAPS 
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          Totals   
 
Defect distribution 
 
Tank #16             509 
 
Area    
 
Upper Dome                44      
Extension             133      
Barrel               294        
Lower Dome                 38 
 
Type 
 
Underside corrosion          138 
Through holes               6 
Topside (pits, gouges, dents)           55 
LOF/LOP/undercut            11 
Porosity           299 
  
Test Equipment: 
 
 
Electronics: 
TS-2000, 8 Channel Plate 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) 
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 Flaw 
No. 

Tank 
Section 

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

1 Lower Dome DA LD 1 1 & 44 Underside Corrosion 0.190 
2 Lower Dome A LD 1 3 & 4 Underside Corrosion 0.085 
3 Lower Dome A LD 1 10 & 11 LOF/Crack   
4 Lower Dome B LD 1 15 & 16 Porosity 0.180 
5 Lower Dome B LD 1 19 & 20 Porosity 0.150 
6 Lower Dome B LD 1 20 & 21 Porosity 0.180 
7 Lower Dome B LD 1 21 & 22 Porosity 0.200 
8 Lower Dome BC LD 1 22 & 23 Stockside Gouge 0.180 
9 Lower Dome C LD 1 24 & 25 Porosity 0.120 

10 Lower Dome C LD 1 25 & 26 Porosity 0.120 
11 Lower Dome C LD 1 26 Porosity 0.125 
12 Lower Dome C LD 1 27 Porosity 0.125 
13 Lower Dome C LD 1 27 & 28 Porosity 0.150 
14 Lower Dome C LD 1 29 & 30 Porosity 0.070 
15 Lower Dome C LD 1 30 & 31 Porosity 0.100 
16 Lower Dome A LD 1 7 Underside Corrosion 0.210 
17 Lower Dome A LD 1 8 Stockside Gouge   
18 Lower Dome C LD 1 32 & 33 Underside Corrosion 0.170 
19 Lower Dome D LD 1 34 & 35 LOP 0.210 
20 Lower Dome D LD 1 35 & 36 LOF/LOP 0.160 
21 Lower Dome D LD 1 36 & 37 LOF/LOP 0.150 
22 Lower Dome B LD 1 21 & 22 LOF 0.090 
23 Lower Dome B/C LD 1 22 & 23 Underside Corrosion 0.230 
24 Lower Dome B/C LD 1 22 & 23 Porosity 0.190 
25 Lower Dome C LD 1 24 & 25 Porosity 0.090 
26 Lower Dome C LD 1 30 & 31 Stockside Gouge 0.210 
27 Lower Dome D LD 1 35 LOF 0.150 
28 Lower Dome D LD 1 35 Underside Corrosion 0.230 
29 Bottom Bottom   3 & 2 LOF 0.070 
30 Lower Dome B LD 4 24 Porosity 0.200 
31 Lower Dome A LD 4 13 Porosity 0.175 
32 Lower Dome A LD 4 11 & 12 Porosity 0.190 
33 Lower Dome A LD 4 8 Porosity 0.205 
34 Lower Dome A LD 4 9 Porosity  
35 Lower Dome D LD 3 43 & 44 Porosity  
36 Lower Dome C LD 4 40 Underside Corrosion 0.190 
37 Lower Dome C LD 4 35 Stockside Pit 0.190 
38        No Flaw   
39        No Flaw   
40         No Flaw   
41         No Flaw   
42 Barrel U-Cat 24   Porosity 0.210 
43 Barrel U-Cat 24   Porosity 0.220 
44        No Flaw   
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 Flaw 
No. 

Tank 
Section 

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

       
45        No Flaw   
46        No Flaw   
47        No Flaw   
48        No Flaw   
49 Barrel A 15 1 Porosity 0.190 
50 Barrel A 5 1 Porosity 0.210 
51 Barrel A 5 1 Porosity 0.190 
52 Barrel A 5 1 Porosity 0.180 
53 Barrel A 3 1 Underside Corrosion 0.150 
54 Barrel A 1 1 Porosity 0.190 
55 Barrel A 1 2 Porosity  
56 Barrel A 1 2 Porosity  
57 Barrel A 1 2 Underside Corrosion 0.190 
58 Barrel D 28 19 Porosity 0.200 
59 Barrel D 26 19 Porosity 0.180 
60        No Flaw   
61         No Flaw   
62 Barrel D 20 & 21 19 Porosity 0.200 
63         No Flaw   
64 Barrel D 13 19 Porosity 0.170 
65 Barrel D 10 & 11 19 Porosity 0.200 
66 Barrel D 11 19 Porosity 0.160 
67 Barrel D 9 & 10 19 Porosity 0.220 
68 Barrel D 9 19 Porosity 0.210 
69 Barrel A 18 & 19 2 Porosity 0.210 
70 Barrel A 20 2 Porosity 0.205 
71 Barrel A 25 3 Porosity 0.200 
72 Barrel A 23 3 Porosity 0.210 
73        No Flaw   
74 Barrel A 2 3 Porosity 0.210 
75 Extension A E 4 4 Porosity 0.150 
76 Barrel C 4 1 Underside Corrosion 0.140 
77 Barrel C 6 1 Underside Corrosion 0.150 
78 Barrel C 7 1 Porosity 0.190 
79 Barrel C 9 1 Porosity 0.230 
80 Barrel C 18 1 Porosity 0.220 
81 Barrel C 21 1 Porosity 0.230 
82 Barrel C 23 1 Underside Corrosion 0.130 
83 Barrel C 24 1 Underside Corrosion 0.170 
84 Barrel C 25 1 Porosity  
85 Barrel C 25 1 Underside Corrosion 0.135 
86 Barrel A 25 4 Porosity 0.190 
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 Flaw 
No. 

Tank 
Section 

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

87 Barrel A 28 4 Porosity 0.230 
88 Barrel A 28 4 Porosity 0.190 
89 Barrel A 10 4 Porosity 0.230 
90 Barrel A 11 4 Porosity 0.230 
91 Barrel C 27 1 Porosity 0.200 
92 Barrel C 27 1 Porosity 0.190 
93 Barrel C 27 1 Porosity 0.220 
94 Barrel C 27 1 Porosity 0.230 
95        No Flaw   
96        No Flaw   
97        No Flaw   
98 Barrel C 28 2 Porosity  
99 Barrel C 28 2 Porosity 0.200 

100 Barrel C 26 2 Underside Corrosion 0.130 
101 Barrel C 24 2 Underside Corrosion 0.180 
102 Barrel C 24 2 Underside Corrosion 0.180 
103 Barrel C 24 2 Underside Corrosion 0.120 
104 Barrel C 23 2 Porosity 0.220 
105 Barrel C 22 2 Underside Corrosion 0.120 
106 Barrel C 19 2 Underside Corrosion 0.126 
107 Barrel C 19 2 Underside Corrosion 0.175 
108 Barrel C 18 2 Underside Corrosion 0.180 
109 Barrel C 17 2 Porosity 0.190 
110 Barrel C 16 2 Porosity 0.210 
111 Barrel C 16 2 Underside Corrosion 0.190 
112 Barrel C 14 2 Underside Corrosion 0.090 
113 Barrel C 12 2 Underside Corrosion 0.126 
114 Barrel C 10 2 Underside Corrosion 0.160 
115 Barrel C 9 2 Porosity  
116 Barrel C 8 2 Porosity  
117 Barrel C 8 2 Underside Corrosion 0.170 
118 Barrel C 8 2 Underside Corrosion 0.180 
119 Barrel C 5 2 Porosity  
120 Barrel C 5 2 Underside Corrosion 0.120 
121 Barrel C 4 2 Underside Corrosion 0.180 
122 Barrel C 3 2 Porosity 0.210 
123 Barrel C 3 2 Porosity 0.230 
124 Barrel C 2 2 Porosity  
125 Barrel C 1 2 Porosity 0.190 
126 Extension C E 4 2 Underside Corrosion 0.170 
127 Extension C E 4 3 Underside Corrosion 0.170 
128 Extension C E 4 3 Porosity 0.200 
129 Barrel A 4 6 Porosity 0.225 
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 Flaw 
No. 

Tank 
Section 

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

130 Barrel A 28 7 Underside Corrosion 0.190 
131 Barrel A 4 5 Underside Corrosion 0.190 
132 Barrel A 4 5 Underside Corrosion 0.210 
133 Barrel A 2 5 Porosity 0.220 
134 Barrel A 2 5 Porosity 0.220 
135 Barrel C 6 3 Porosity 0.200 
136 Barrel C 7 3 Porosity 0.190 
137 Barrel C 7 3 Porosity 0.180 
138 Barrel C 10 3 Porosity 0.190 
139 Barrel C 10 3 Porosity 0.170 
140 Barrel C 11 3 Underside Corrosion 0.200 
141 Barrel C 11 3 Porosity 0.180 
142 Barrel C 15 3 Porosity 0.190 
143 Barrel C 23 3 Topside Gouge 0.200 
144 Barrel C 23 3 Porosity 0.230 
145 Barrel C 27 3 Porosity 0.200 
146 Barrel C 27 4 Porosity 0.200 
147 Barrel C 12 4 Porosity 0.200 
148 Barrel C 7 4 Porosity 0.190 
149 Barrel C 5 4 Porosity 0.200 
150 Extension C E 4 5 Porosity 0.190 
151 Extension C E 4 5 Stockside Pit 0.200 
152 Barrel C 1 5 Porosity 0.190 
153 Barrel C 9 5 Porosity 0.220 
154 Barrel C 9 5 Porosity 0.200 
155 Barrel C 17 5 Porosity 0.230 
156 Barrel C 17 5 Porosity 0.220 
157 Barrel C 24 5 Porosity 0.190 
158 Barrel C 24 5 Porosity 0.190 
159 Barrel C 28 5 Porosity 0.215 
160 Barrel C 26 6 Porosity 0.190 
161 Barrel C 26 6 Porosity 0.170 
162 Barrel A 2 7 Porosity  
163 Barrel A 2 7 Porosity 0.210 
164 Barrel A 1 7 Stockside Gouge 0.150 
165 Barrel A 1 8 Stockside Gouge 0.200 
166 Barrel A 6 8 Porosity 0.210 
167 Barrel A 6 8 Porosity 0.230 
168 Barrel A 12 8 Porosity 0.225 
169 Barrel A 28 8 Porosity 0.200 
170 Barrel A 27 9 Porosity 0.220 
171 Barrel A 25 9 Porosity 0.190 
172 Barrel A 23 9 Porosity  
173        No Flaw    
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 Flaw 
No. 

Tank 
Section 

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

174 Barrel C 19 6 Porosity 0.220 
175 Barrel C 18 6 Porosity 0.190 
176 Barrel C 16 6 Topside Pit 0.200 
177 Barrel C 16 6 Underside Corrosion 0.186 
178 Barrel C 15 6 Porosity 0.190 
179 Barrel C 12 6 Porosity  
180 Barrel C 7 6 Porosity 0.200 
181 Barrel C 7 6 Porosity 0.190 
182 Extension C E 4 6 Underside Corrosion 0.200 
183 Barrel C 17 7 Porosity  
184 Barrel C 17 7 Porosity 0.210 
185 Barrel C 22 7 Porosity 0.190 
186 Barrel C 22 7 Porosity 0.190 
187 Barrel C 22 7 Underside Corrosion 0.155 
188 Barrel C 23 7 Porosity 0.190 
189 Barrel C 23 7 Porosity  
190 Barrel C 25 7 Underside Corrosion 0.160 
191 Barrel C 25 7 Porosity 0.210 
192 Barrel C 25 7 Porosity 0.200 
193 Barrel C 26 7 Porosity 0.230 
194 Barrel C 26 7 Porosity  
195 Barrel C 28 7 Porosity 0.210 
196         No Flaw   
197 Barrel A 18 9 Porosity 0.230 
198 Barrel A 15 9 Porosity 0.180 
199 Barrel A 7 9 Porosity 0.210 
200 Barrel A 6 9 Porosity 0.185 
201 Barrel A 4 9 Porosity 0.190 
202 Barrel A 3 9 Underside Corrosion 0.170 
203 Barrel A 2 9 Underside Corrosion 0.110 
204 Barrel A 2 9 Underside Corrosion 0.210 
205 Barrel A 1 9 Underside Corrosion 0.150 
206 Barrel A 1 9 Porosity 0.200 
207 Barrel B 2 10 Porosity 0.215 
208 Barrel B 3 10 Porosity 0.205 
209 Barrel B 4 10 Porosity 0.200 
210 Barrel B 21 10 Porosity 0.190 
211 Barrel B 4 11 Porosity 0.190 
212 Barrel B 2 11 Porosity 0.200 
213 Barrel B 1 12 Underside Corrosion 0.120 
214 Barrel B 2 12 Porosity 0.215 
215 Barrel B 5 12 Porosity 0.225 
216 Barrel B 5 & 6 12 Porosity 0.180 
217 Barrel B 6 12 Porosity 0.205 
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 Flaw 
No. 

Tank 
Section 

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

218 Barrel B 8 12 Porosity 0.190 
219 Barrel B 11 12 Porosity 0.210 
220 Extension C E 4 8 Porosity 0.220 
221 Extension C E 4 8 Porosity 0.220 
222 Extension C E 4 8 Porosity 0.190 
223 Barrel C 1 8 Porosity 0.200 
224 Barrel C 3 8 Porosity 0.220 
225 Barrel C 9 8 Underside Corrosion 0.140 
226 Barrel C 12 8 Porosity 0.190 
227 Barrel C 13 8 Porosity  
228 Barrel C 18 8 Underside Corrosion 0.160 
229 Barrel C 18 8 Underside Corrosion 0.200 
230 Barrel C 24 8 Porosity 0.220 
231 Barrel C 24 8 Porosity 0.190 
232 Barrel C 24 8 Porosity 0.190 
233 Barrel C 26 8 Porosity 0.210 
234 Barrel C 26 8 Topside Pit 0.210 
235 Barrel C 8 9 Porosity 0.160 
236 Barrel C 8 9 Porosity 0.200 
237 Barrel C 22 9 Porosity 0.175 
238         No Flaw   
239 Barrel C 24 9 Porosity 0.165 
240 Barrel C 24 9 Topside Gouge 0.150 
241 Barrel C 24 9 Underside Corrosion 0.180 
242 Barrel C 26 9 Porosity 0.170 
243 Barrel D 28 10 Topside Gouge 0.200 
244 Barrel B 23 & 24 13 Porosity 0.215 
245 Barrel B 22 13 Porosity 0.170 
246 Barrel B 3 13 Underside Corrosion 0.210 
247 Barrel B 1 & 2 13 Porosity 0.180 
248 Extension B E 4 14 Porosity 0.205 
249 Extension B E 4 14 Underside Corrosion 0.210 
250 Barrel B 2 14 Underside Corrosion 0.210 
251 Barrel B 2 14 Underside Corrosion 0.210 
252 Barrel B 3 14 Porosity 0.205 
253 Barrel B 3 14 Porosity 0.190 
254 Barrel B 3 14 Porosity 0.180 
255 Barrel B 4 14 Underside Corrosion 0.200 
256 Barrel B 5 14 Porosity 0.215 
257 Barrel B 13 14 Porosity 0.185 
258 Barrel D 27 10 Porosity 0.170 
259 Barrel D 21 10 Porosity 0.180 
260 Barrel D 20 10 Porosity 0.220 
261 Barrel D 18 10 Porosity 0.180 
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 Flaw 
No. 

Tank 
Section 

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

262 Barrel D 18 10 Porosity 0.230 
263 Barrel D 17 10 Porosity 0.175 
264 Barrel D 12 10 Porosity 0.210 
265 Barrel D 12 10 Porosity 0.190 
266 Barrel D 12 10 Porosity 0.160 
267 Barrel D 12 10 Porosity 0.180 
268 Barrel D 11 10 Porosity 0.140 
269         No Flaw   
270 Barrel D 10 10 Porosity 0.180 
271 Barrel D 8 10 Porosity 0.200 
272 Barrel D 1 & 2 10 Porosity 0.225 
273 Barrel D 1 & 2 10 Porosity 0.190 
274 Barrel D 1 10 Porosity 0.190 
275 Extension D E 4 10 Porosity 0.200 
276 Extension D E 4 10 Porosity 0.200 
277 Extension D E 4 10 Porosity 0.220 
278 Barrel D 1 11 Underside Corrosion 0.200 
279 Barrel D 8 11 Porosity 0.200 
280 Barrel D 16 11 Porosity  
281 Barrel D 18 11 Porosity  
282 Barrel D 18 11 Porosity 0.180 
283 Barrel D 27 11 Porosity  
284 Barrel D 27 11 Porosity 0.190 
285 Barrel D 27 & 28 11 Porosity 0.200 
286 Barrel D 1 12 Porosity 0.180 
287 Barrel D 1 12 Underside Corrosion 0.200 
288 Barrel D 1 12 Underside Corrosion 0.170 
289 Barrel D 6 12 Porosity 0.200 
290 Barrel D 23 12 Porosity 0.180 
291 Barrel D 27 12 Porosity 0.190 
292 Barrel D 26 13 Porosity 0.200 
293 Barrel D 26 13 Porosity 0.190 
294 Barrel D 26 13 Topside Pit 0.210 
295 Barrel D 25 13 Porosity 0.210 
296 Barrel D 25 13 Porosity 0.210 
297 Barrel D 24 13 Porosity 0.200 
298 Barrel D 24 13 Porosity 0.190 
299 Barrel D 15 13 Porosity 0.190 
300 Barrel B 21 15 Porosity 0.180 
301        No Flaw    
302 Barrel B 13 15 Porosity 0.215 
303 Barrel B 10 15 Porosity 0.175 
304 Barrel B 8 15 Underside Corrosion 0.170 
305 Barrel B 7 15 Porosity 0.165 
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 Flaw 
No. 

Tank 
Section 

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

306 Barrel B 4 15 Porosity 0.210 
307 Barrel B 2 16 Porosity 0.220 
308 Barrel B 5 16 Porosity 0.185 
309 Barrel B 5 16 Porosity 0.220 
310 Barrel B 10 16 Porosity 0.205 
311 Barrel B 10 16 Porosity 0.220 
312 Barrel B 11 16 Porosity 0.220 
313 Barrel B 15 16 Porosity 0.200 
314 Barrel B 25 16 Porosity 0.215 
315 Barrel B 24 17 Underside Corrosion 0.190 
316 Barrel B 10 & 11 17 Porosity 0.185 
317 Barrel B 8 17 Porosity 0.210 
318 Barrel B 7 17 Porosity 0.215 
319 Barrel B 6 17 Porosity 0.200 
320 Barrel B 4 17 Porosity  
321 Barrel B 2 17 Undercut 0.175 
322 Barrel B 2 18 Underside Corrosion 0.150 
323 Barrel B 6 & 7 18 Porosity 0.175 
324 Barrel B 11 18 Underside Corrosion 0.100 
325 Barrel D 12 13 Porosity 0.230 
326 Barrel D 12 13 Porosity 0.160 
327 Barrel D 9 13 Porosity 0.180 
328 Barrel D 6 13 Porosity 0.190 
329 Barrel D 2 13 Topside Pit 0.200 
330 Barrel D 1 13 Porosity 0.220 
331 Barrel D 1 13 Topside Pit 0.200 
332 Extension D E-4 13 Topside Pit 0.200 
333 Extension D E-4 13 Underside Corrosion 0.190 
334 Barrel D 4 14 Porosity 0.210 
335 Barrel D 4 14 Porosity 0.210 
336 Barrel D 18 14 Porosity 0.190 
337 Barrel D 23 14 Porosity 0.190 
338 Barrel D 26 14 Porosity 0.190 
339 Barrel D 9 15 Porosity 0.190 
340 Barrel D 2 15 Porosity  
341 Barrel D 2 15 Porosity 0.180 
342 Barrel D 10 16 Porosity  
343 Barrel D 23 16 Porosity 0.185 
344 Barrel D 28 17 Topside Pit 0.200 
345 Barrel D 26 17 Porosity 0.190 
346 Barrel B 17 18 Porosity 0.215 
347 Barrel B 17 18 Porosity 0.180 
348 Barrel B 20 18 Porosity 0.225 
349 Barrel B 24 18 Porosity 0.190 
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 Flaw 
No. 

Tank 
Section 

Quad Row / 
Course 

Plate / 
Vertical 

Drop 

Description of Flaw 
/ Defect 

Remaining 
Thickness 

350 Barrel B 25 19 Porosity 0.190 
351 Barrel B 25 19 Porosity 0.190 
352 Barrel B 11 19 Porosity  
353 Barrel B 9 19 Underside Corrosion 0.190 
354 Barrel B 9 19 Porosity  
355 Barrel A 12 & 13 U-cat Porosity 0.185 
356 Barrel A 7 & 8 U-cat Porosity 0.190 
357 Barrel A 5 U-cat Porosity 0.200 
358 Barrel D 1 17 Porosity 0.190 
359 Barrel D 1 17 Underside Corrosion 0.210 
360 Extension D E-4 18 Porosity  
361 Extension D E-4 18 Underside Corrosion 0.130 
362 Extension D E-4 18 Porosity 0.180 
363 Barrel D 2 18 Porosity 0.200 
364 Barrel D 24 18 Porosity 0.180 
365 Extension C E-3 1 Underside Corrosion 0.190 
366 Extension C E-3 1 Underside Corrosion 0.200 
367 Extension C E-3 2 Porosity 0.180 
368 Extension C E-3 2 Dent   
369 Extension C E-2 2 Dent   
370 Extension C E-2 2 Topside Gouge 0.200 
371 Extension C E-1 2 Dent   
372 Upper Dome C A39 2 Dent   
373 Upper Dome C A38 2 Dent   
374 Extension C E-1 3 Porosity 0.070 
375 Extension C E-1 3 Underside Corrosion 0.200 
376 Extension B E-3 18 Underside Corrosion 0.185 
377 Extension B E-3 17 Underside Corrosion 0.195 
378 Extension B E-3 17 Porosity 0.180 
379 Extension B E-2 17 Underside Corrosion 0.190 
380 Extension B E-2 17 Underside Corrosion 0.200 
381 Extension B E-2 17 Underside Corrosion 0.140 
382 Extension B E-2 17 Underside Corrosion 0.190 
383 Extension C E-3 3 Undercut  
384 Extension C E-3 4 Underside Corrosion 0.186 
385 Extension C E-2 4 Porosity 0.200 
386 Extension C E-1 4 Porosity 0.180 
387 Extension C E-1 4 Porosity 0.190 
388 Extension C E-1 5 Porosity 0.180 
389 Extension C E-1 5 Porosity 0.180 
390 Extension C E-1 5 Porosity 0.180 
391 Extension C E-1 5 Topside Gouge 0.200 
392 Extension C E-2 5 Topside Gouge 0.200 
393 Extension C E-2 5 Topside Gouge 0.200 
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/ Defect 
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394 Extension C E-3 5 Topside Gouge 0.200 
395 Extension C E-1 6 Underside Corrosion 0.170 
396 Extension C E-1 6 Porosity 0.200 
397 Extension C E-1 6 Porosity 0.180 
398 Extension C E-1 6 Porosity 0.210 
399 Extension C E-2 6 Dent 0.200 
400 Upper Dome C A-47 6 Porosity 0.220 
401 Upper Dome C A-48 7 Porosity 0.220 
402 Upper Dome C A-48 7 Porosity 0.220 
403 Upper Dome C A-48 7 Topside Pit 0.200 
404 Extension C E-1 7 Porosity 0.230 
405 Extension C E-1 7 Porosity 0.165 
406 Extension C E-1 7 Porosity 0.185 
407 Extension C E-1 7 Porosity 0.190 
408 Extension C E-1 7 Porosity 0.190 
409 Extension C E-2 7 Underside Corrosion 0.210 
410 Extension C E-2 7 Underside Corrosion 0.200 
411 Extension C E-2 7 Underside Corrosion 0.140 
412 Extension C E-2 8 Porosity 0.230 
413 Upper Dome C A-49 8 Porosity  
414 Upper Dome C A-50 8 Porosity  
415 Upper Dome C A-50 8 Porosity 0.230 
416 Upper Dome C A-50 8 Porosity 0.190 
417 Upper Dome C A-50 8 Porosity 0.150 
418 Upper Dome C A-50 8 Topside Pit 0.200 
419 Upper Dome C A-51 8 Topside Pit 0.200 
420 Upper Dome C A-52 9 Topside Gouge 0.150 
421 Upper Dome C A-52 9 Topside Gouge 0.200 
422 Extension C E-1 9 Porosity  
423 Extension C E-2 9 Underside Corrosion 0.140 
424 Extension C E-2 9 Porosity 0.200 
425 Extension B E-2 18 Dent   
426 Extension B E-2 18 Dent   
427 Extension B E-3 16 Underside Corrosion 0.195 
428 Extension B E-3 16 Underside Corrosion 0.200 
429 Extension B E-2 14 Underside Corrosion 0.190 
430 Extension B E-2 14 Underside Corrosion 0.200 
431 Extension B E-3 14 Underside Corrosion 0.200 
432 Extension B E-3 14 Underside Corrosion 0.200 
433 Extension B E-3 14 Underside Corrosion 0.200 
434 Extension B E-3 12 Dent   
435 Extension B E-3 12 Dent   
436 Extension B E-3 12 Dent   
437 Extension B E-1 11 Porosity 0.205 
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438 Extension A E-3 9 Through Hole   
439 Extension A E-2 9 Through Hole   
440 Extension B E-2 10 Underside Corrosion 0.170 
441 Extension B E-2 10 Underside Corrosion 0.190 
442 Extension B E-3 10 Underside Corrosion 0.180 
443 Extension B E-3 10 Underside Corrosion 0.160 
444 Extension A E-3 9 Underside Corrosion 0.090 
445 Extension A E-3 9 Underside Corrosion 0.160 
446 Extension A E-3 9 Underside Corrosion 0.170 
447 Extension A E-3 9 Underside Corrosion 0.120 
448 Extension A E-3 9 Underside Corrosion 0.120 
449 Extension A E-3 9 Underside Corrosion 0.180 
450 Extension A E-3 9 Underside Corrosion 0.190 
451 Extension A E-3 9 Underside Corrosion 0.180 
452 Extension A E-3 9 Underside Corrosion 0.150 
453 Extension A E-3 9 Underside Corrosion 0.160 
454 Extension A E-3 9 Underside Corrosion 0.190 
455 Extension A E-3 9 Underside Corrosion 0.120 
456 Extension A E-3 9 Underside Corrosion 0.160 
457 Extension A E-3 9 Underside Corrosion 0.180 
458 Extension A E-3 9 Underside Corrosion 0.175 
459 Extension A E-2 9 Underside Corrosion 0.150 
460 Extension A E-2 9 Underside Corrosion 0.150 
461 Extension A E-2 9 Underside Corrosion 0.200 
462 Extension A E-2 9 Underside Corrosion 0.120 
463 Extension A E-1 9 Underside Corrosion 0.160 
464 Upper Dome A A-15 9 Underside Corrosion 0.200 
465 Extension A E-2 8 Underside Corrosion 0.200 
466 Extension A E-2 8 Underside Corrosion 0.190 
467 Extension A E-2 8 Underside Corrosion 0.190 
468 Extension A E-2 8 Dent   
469 Extension A E-3 8 Underside Corrosion 0.200 
470 Extension C E-2 10 Underside Corrosion 0.110 
471 Extension C E-3 10 Underside Corrosion 0.210 
472 Extension C E-3 10 Underside Corrosion 0.200 
473 Extension D E-3 11 Underside Corrosion 0.180 
474 Extension D E-2 11 Topside Gouge 0.200 
475 Extension D E-3 12 Porosity  
476 Upper Dome D A-58 13 Topside Gouge 0.200 
477 Upper Dome D A-60 14 Porosity  
478 Extension D E-2 14 Underside Corrosion 0.180 
479 Extension D E-2 14 Underside Corrosion 0.210 
480 Extension D E-2 14 Porosity 0.200 
481 Upper Dome D A-64 16 Porosity  
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482 Extension D E-2 16 Underside Corrosion 0.120 
483 Extension D E-3 16 Underside Corrosion 0.210 
484 Extension D E-3 16 Underside Corrosion 0.200 
485 Extension D E-2 17 Underside Corrosion 0.195 
486 Extension D E-2 17 Underside Corrosion 0.190 
487 Upper Dome D A-69 18 Topside pit 0.150 
488 Upper Dome D A/B60/61 14 Porosity  
489 Upper Dome D B-58 13 Topside Pit 0.130 
490 Upper Dome C B-48   Topside Gouge 0.200 
491 Upper Dome C B-42   Topside Pit 0.180 
492 Upper Dome C B-42   Topside Pit 0.180 
493 Extension A E-1 6 Underside Corrosion 0.170 
494 Extension A E-1 6 Underside Corrosion 0.200 
495 Extension A E-2 6 Underside Corrosion 0.170 
496 Extension A E-2 6 Underside Corrosion 0.190 
497 Extension A E-3 6 Underside Corrosion 0.200 
498 Extension A E-3 5 Porosity 0.190 
499 Extension A E-3 5 Underside Corrosion 0.170 
500 Extension A E-2 4 Topside Gouge 0.190 
501 Upper Dome A B-4   Underside Corrosion 0.160 
502 Upper Dome A B-18   Dent   
503 Lower Dome D LD 1 43 LOF 0.150 
504 Barrel U-Cat 21 & 22   Porosity 0.200 
505 Barrel U-Cat 3   Underside Corrosion 0.200 
506 Barrel U-Cat 1 & E-4   Porosity 0.190 
507 Barrel C 10 2 Porosity 0.220 
508 Barrel C 8 7 Porosity 0.200 
509 Barrel C 8 8 Porosity 0.220 
510     No Flaw  
511 Extension C E-1 10 Porosity 0.200 
512 Extension C E-1 10 Porosity 0.195 
513 Upper Dome C A-53 10 Porosity 0.100 
514 Upper Dome C A-54 10 Porosity  
515 Upper Dome C A-54 10 Porosity 0.200 
516 Upper Dome C A-54 10 Topside Gouge 0.200 
517 Upper Dome D C-62   Underside Corrosion 0.140 
518 Upper Dome D C-62   Underside Corrosion 0.140 
519 Upper Dome C C-46   Porosity 0.200 
520 Upper Dome C C-46   Topside Gouge 0.150 
521 Upper Dome C D-34   Topside Gouge 0.190 
522 Upper Dome D D-48   Topside 0.210 
523 Upper Dome   F-5   Underside Corrosion 0.190 
524 Upper Dome   F-9   Through Hole   
525 Upper Dome   F-9   Through Hole   
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526 Upper Dome   F-20   Through Hole   
527 Upper Dome   F-20   Through Hole   
 528 Barrel B 14  7  Pit    
 529 Barrel C 12  7  Undercut    
 530 Upper Dome C A-47    Pit    
 531 Upper Dome D 60    Dent    
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Shown above is a typical TS-2000 waveform collected from the Barrel of Tank #15. 
This particular plate exhibits nominal wall thickness.  

 
The TS-2000 display has 5 windows to facilitate the interpretation of each plate.  

Window 1 shows raw data from the scanner before the signal is processed or filtered.  
The 2nd window shows the raw data filtered and processed.  The 3rd window shows a 3-D 
view of the plate.  The 4th window shows a topside view of the plate.  The 5th window 
shows the highest and lowest points of the plate baseline. 

 
The TS-2000 scanner is comprised of 8 sensors, which gives more sensitivity to 

pitting and cracking.  Each sensor is individually represented by a line in windows 1, 2, 
and 3.  The 4th window shows each sensor and is color marked as it detects wall loss.  
Any rise in the waveform indicates wall loss.  The magnitude of the response is given by 
a color and is coded to the right of the waveform.  From this color and comparing it to a 
calibration, a percent wall loss or wall remaining value can therefore be determined. 
 
 

 1 2 

 3

 4 

 5 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A – SAMPLE WAVEFORMS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 



















































































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B – CALIBRATION 
 



 

 

 



APPENDIX B – CALIBRATION 
 

 

*Calibration Waveform:  5/16 Pits, 0.250" Wall Thickness, Carbon Steel Plate  

 
 
 

*Calibration Table:  5/16 Pits, 0.250" Wall Thickness, Carbon Steel Plate 
 

5/16 Pits, 0.250" WALL THICKNESS, CARBON STEEL, FREQ. 10 HZ. 
PROBE# 8.0” Scanner, FILE# 99-99-99, DATE 08/15/2005, UNIT# TS-2000 
% WL 1 = 30.00, PHASE 1 = 0.91, AMP 1 = 0.10 | * 
% WL 2 = 60.00, PHASE 2 = 1.96, AMP 2 = 0.10 | * [QUADRATIC FIT] 

 
% WALL LOSS   DELTA PHASE    DELTA LNA   WALL REMAINING 

       5.0           0.14           0.03           0.238 
      10.0           0.29           0.05           0.225 
      15.0          0.44           0.06           0.213 
      20.0           0.59           0.08           0.200 
      25.0           0.75           0.09           0.188 
      30.0           0.91           0.10           0.175 
      35.0           1.08           0.11           0.163 
      40.0           1.25           0.11           0.150 
      45.0           1.42           0.11           0.138 
      50.0           1.60           0.11           0.125 
      55.0           1.78           0.11           0.113 
      60.0           1.96          0.10           0.100 
      65.0           2.15           0.09           0.088 
      70.0          2.34           0.08           0.075 
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Principles of LFET 
 

Low Frequency Electromagnetic Technique (LFET) was developed out of further 
research of Remote Field Electromagnetic Technique (RFET).  The main difference of 
LFET is the placement of the sensors between the two poles of an electromagnetic driver.   

With a low frequency AC driver signal of 3 to 40 Hz for carbon steel (see Figure 
1), the driver signal fully penetrates the material being tested.  When the scanner passes 
over an area with no defects, the magnetic fields are not distorted. 

When the test material has a defect and the sensors are located above that defect, 
distortions in the magnetic field indicate presence of the flaw.  LFET instruments 
measure this distortion as changes in phase and amplitude.  Depth of the flaw is 
proportional to these phase and amplitude changes.  Diameter of the defect is related to 
the number of sensors affected.   
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Tank Floor Scanning Theory/Background 
 

FALCON 2000 SYSTEM 
 
 The TesTex Tank Floor Inspection System consists of a sixteenth inch modular 
swath containing 32 probe heads.  This configuration allows for a 100% coverage of the 
tank plate.  The probe emits a very low frequency electromagnetic field which penetrates 
the tank floor.  Any variation in the tank floor thickness will cause the electromagnetic 
field to change.  These changes are very small, which makes it necessary to use digital 
signal processing to enhance the resulting signal.  The resulting processed signal is in the 
form of phase and amplitude readings.  Calibration tables are used to convert these 
signals into percentage wall loss values. 
 

PROCEDURES 
 
 Each tank floor is mapped out by measuring the length, width, and orientation of 
the individual plates.  The wall loss information for each plate is stored on a floppy disk. 
 

SOFTWARE 
 
 The data acquisition module collects the plate data at a given sample rate.  The 
menu-driven program provides for real-time display of phase, amplitude, and probe 
position across the plate.  The x-y geometry of the plate, probe speed, and other details 
are also handled by the data acquisition module. 
 
 The data analysis and display module contain the calibration curves for wall 
thinning, volume losses, and pitting.  His module correlates calibration standards 
information with the plant data for flaw sizing and evaluation.  Several routines for 
digital the filtering, averaging techniques, background evaluation, curve fitting, and other 
useful signal processing techniques are also available.  Up to 16 waveforms can be 
displayed simultaneously in the screen while “zooming” algorithms are used to easily 
examine small segments of the waveforms. 
 
Plate Scanning Theory/Background 
 

To test vertically/horizontally-oriented plates, the TS 2000 scanner is placed on an 
unobstructed area on the topside of one of the plates.  The equipment is then zeroed using 
the TS 2000 PLATE SCAN software’s auto-set function.  This action also selects the 
right time constant, sets the gains of the internal amplifiers, and ensures that the data is 
displayed on the screen as it is being collected. 
 

After zeroing, the scanner is moved to the beginning of the scan sweep area.  The 
scanner is then gradually moved across the surface of the tube and data is collected via 
magnetic medium on the PC.  The processing of the data occurs real-time and the data is 
stored as several waveforms and stored as several signal responses.  Among these are 
phase and amplitude for each individual channel. 



APPENDIX C – TEST METHODS/PROCEDURES AND EQUIPMENT 
DESCRIPTION 

 

SYSTEM DESCRIPTION 
 

ELECTRONICS:  The digital system consists of function generators, power 
amplifiers, difference amplifiers, phase rotators, auto-zero phase shifters, A-to-D 
converters, digital controllers, etc.  One of the key design objectives was to achieve as 
low a noise as possible.  We detect phase changes to an accuracy of 1/10 of a degree and 
amplitude signals of a fraction of a microvolt.  The TS 2000 contains all the electronics 
and software for data acquisition.  It contains an internal A-to-D converter, which 
connects to the PC through a serial port.   
 

SOFTWARE:  Consists of two modules 
 

The data acquisition module collects the tube data at a given sample rate.  The 
menu driven, user-oriented program provides for real-time display of phase, amplitude, 
and probe position in the tube.  The row and column of the tube, probe speed, and other 
bookkeeping details are also handled by the data acquisition module.  
 

The data analysis and display module contains the calibration curves for plate 
thinning, volume losses, pits, vibration/fret wear, and correlates the calibration standard 
information with the actual plant data for flaw sizing and evaluation.  It has routines for 
digital filtering, averaging techniques, background evaluation, curve fitting, and other 
useful signal processing techniques.  Up to three waveforms can be displayed 
simultaneously on the screen and the "zooming" algorithm enables the user to easily 
examine small segments of the waveform. 
 

DETECTION ACCURACY 
 

The TesTex, Inc. developed lock-in amplifier is capable of measuring very low 
level signals in the microvolt range and can measure small phase angle changes of a 
fraction of a degree, even in the presence of a considerable amount of noise.  This 
system, when used in conjunction with the calibration standards: partial and through-wall 
pitting, gradual wall thinning.  Hydrogen damage, etc. and their respective calibration 
curves, allows us to measure small gradual wall losses on the order of 10%, pits of 
diameter 0.062" (1.57mm), and vibration/fret wear of five volume percent. 
 
Weld Scanning Theory/Background 
 

TesTex, Inc. has developed a special electromagnetic probe based on the principle 
of achieving a “balanced field” for the probe. This probe is also very sensitive to small 
changes in electromagnetic field and the noise is significantly reduced by appropriate 
phase rotation of the horizontal and vertical component of the signal. A single element 
probe of this type was used to detect “surface and subsurface cracking” This probe was 
called Hawkeye and it is successfully used for testing cracks, welds, pipes, plates, etc.  

 
The system works by PHASE ROTATING liftoff noise into the ACOS signal 

while leaving the CRACK signal in the ASIN waveform.  Processing is used to reduce 
gradual changes in the waveform to make detection easier. 
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Ultrasonic Shear Wave (Angle Beam) Testing Description 
 
 The instrument used for Shear Wave or Angle Beam Testing is a simple pulse-
echo flaw detector with A-Scan, receiving, and transmitting capabilities in which the user 
can size the length, depth, and distance of the flaw.   
  

The primary reason for using shear waves is for the detection of discontinuities 
with geometries and orientations non-parallel to the testing surface.  The Angle Beam 
technique is extensively used for weld testing at ½ step and full step distances.  The 
frequency range specifically for weld testing with angle beam transducers is 1MHz to 
5MHz.  The most common Angle Beam contact transducers are designed to produce 
shear waves of 45, 60, and 70° in steel.   
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A view of tank #15 from the floor looking upward. 
 

 
A view of tank #15 from the catwalk looking downward. 









 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

APPENDIX E – TESTEX EQUIPMENT 
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Specially developed 8” wide hand scanner used for the majority of the surface scanning 
 

 
The Hawkeye Pencil Probe used for testing the welds of the floor, course 1, course 2, 
barrel, extension, and expansion of Tank #15. 
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Photograph 1 – NDE technician/examiner performing angle beam UT 
measurements/examination of the intersection of the lower dome plates and the bottom 

plates.  
 
 

 
 

Photograph 2 – NDE technician/examiner performing LFET scanning on the tank bottom 
plates.  

 
 



 
 

 
 

Photograph 3 – A view of the barrel and lower dome from the tower at the catwalk level. 
 
 
 

 
 

Photograph 4 – A view of an area marked by examiners to show the limits of backside 
corrosion in the extension of tank (quadrants A and B). 



 
 

 
 

Photograph 5 – NDE technicians/examiners and operators performing plate and weld 
scanning in course C of the upper dome of the tank.  

 

 
 

Photograph 6 – NDE technicians/examiners and operator determining the feasibility of 
examining course E. 

 



 
 
 

Photograph 7 – Suspended scaffolding setup with two LFET units. 
 
 

 
 
 

Photograph 8 – Holes at the top of course F of the upper dome. 
 
 
 



 
 

Photograph 9 – Poorly adhering thick-film coating inside the 32” nozzle at about the 35’ 
to 45’ stations 

 

 
 

Photograph 10 – The same section of piping after the poorly adhering thick-film coating 
was removed.  UT measurements indicate that the corrosion in this area of the pipe is not 

extensive and the coating appears unnecessary and somewhat ineffective when the 
surface preparation is not completed correctly. 



 
 

 
 

Photograph 11 – A view of the barrel, catwalk, and upper dome from the bottom of the 
tank. 

 
 

 
 

Photograph 12 – Lower dome and the bottom of the tank.  Note the flaws marked at the 
intersection of the lower dome plates and bottom plates. 
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REPAIR SKETCHES  



 

 





























































































































 

 

 



 

 

 

APPENDIX E 
STRAPPING TABLE  



 

 

 


























































































































































































































































































































































































































































































































