


  
  

   

             
                 
      

             
              

              
   

              
             
              

          
                  

              
              

              
              

                
       

             
         

                
               

                
   

 

 
   

     
   

      
     
        











 
 

 

 

 

 

 
 

  

 

 
 

  

 

 

 

TT&S Engineering Mountain West Region 

Pasco 2018 Tank Inspection - Remedy Plan 

Date: April 24, 2019 

To: Gordon Whittier, Engineering Manager 

From: Christine Hirrill, Tank Program Manager 

Re: 2018 API 653 External Inspection Recommendations – Pasco Tank 12 

Summary 

API 653 External Tank Inspection of Pasco Tank 12 resulted in a recommendation to install telltale holes.  This 
recommendation will be addressed the next time the tank is taken out of service.  

Background 

Report for inspection of Pasco tank 12 conducted May 10th, 2018 contains the following recommendations.   

1) Action was not taken at the time of inspection because of the risk associated with drilling on a tank 
shell/repad while the tank is in service.  The decision was made to address the recommendation by 
installing the telltale holes the next time the tank is taken out of service.  The tank is scheduled to be 
removed from service in September, 2033. 

2) Action was not taken because coating was not removed. 

Submitted by: 

Christine K. Hirrill 

Tank Program Manager 

04/24/2019 
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TT&S Engineering Mountain West Region 

Pasco 2018 Tank Inspection - Remedy Plan 

Date: April 24, 2019 

To: Gordon Whittier, Engineering Manager 

From: Christine Hirrill, Tank Program Manager 

Re: 2018 API 653 External Inspection Recommendations – Pasco Tank 9 

Summary 

API 653 External Tank Inspection of Pasco Tank 9 resulted in a recommendation to install telltale holes.  This 
recommendation will be addressed the next time the tank is taken out of service.  

Background 

Report for inspection of Pasco tank 9 conducted May 10th, 2018 contains the following recommendation.   

1) Action was not taken at the time of inspection because of the risk associated with drilling on a tank 
shell/repad while the tank is in service.  The decision was made to address the recommendation by 
installing the telltale holes the next time the tank is taken out of service.  The tank is scheduled to be 
removed from service in September, 2033. 

2) Action was not taken because coating was not removed. 

Submitted by: 

Christine K. Hirrill 

Tank Program Manager 

04/24/2019 
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TT&S Engineering Mountain West Region 

Pasco 2018 Tank Inspection - Remedy Plan 

Date: April 24, 2019 

To: Gordon Whittier, Engineering Manager 

From: Christine Hirrill, Tank Program Manager 

Re: 2018 API 653 External Inspection Recommendations – Pasco Tank 4 

Summary 

API 653 External Tank Inspection of Pasco Tank 4 resulted in a recommendation to install telltale holes.  This 
recommendation will be addressed the next time the tank is taken out of service.  

Background 

Report for inspection of Pasco tank 4 conducted May 9th, 2018 contains the following recommendation.   

1) Action was not taken at the time of inspection because of the risk associated with welding/drilling on a 
tank shell/repad while the tank is in service.  The decision was made to address the recommendation by 
installing the telltale holes the next time the tank is taken out of service.  The tank is scheduled to be 
removed from service in October, 2023. 

2) Action was not taken at the time of inspection because of the risk associated with welding/drilling on a 
tank shell/repad while the tank is in service.  The decision was made to address the recommendation by 
welding the reinforcing place the next time the tank is taken out of service.  The tank is scheduled to be 
removed from service in October, 2023. 

3) Action was not taken because coating was not removed. 

Submitted by: 

Christine K. Hirrill 
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TT&S Engineering Mountain West Region 

Pasco 2018 Tank Inspection - Remedy Plan 

Tank Program Manager 

04/24/2019 
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TT&S Engineering Mountain West Region 

Pasco 2018 Tank Inspection - Remedy Plan 

Date: April 24, 2019 

To: Gordon Whittier, Engineering Manager 

From: Christine Hirrill, Tank Program Manager 

Re: 2018 API 653 External Inspection Recommendations – Pasco Tank 3 

Summary 

API 653 External Tank Inspection of Pasco Tank 3 resulted in a recommendation to install telltale holes.  This 
recommendation will be addressed the next time the tank is taken out of service.  

Background 

Report for inspection of Pasco tank 3 conducted May 9th, 2018 contains one recommendation.   

Action was not taken at the time of inspection because of the risk associated with drilling on a tank shell/repad 
while the tank is in service.  The decision was made to address the recommdation by installing the telltale holes 
the next time the tank is taken out of service.  The tank is scheduled to be removed from service in May, 2028. 

Submitted by: 

Christine K. Hirrill 

Tank Program Manager 

04/24/2019 
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API 653 Out-of-Service Inspection Report 
for 

Tesoro Logistics Operations LLC
Tank No. 14 
Pasco, WA 

HMT Inspection 

November 13 - 14, 2014 
Page 2 of 93 

EXECUTIVE SUMMARY 

 That the owner / user reviews, evaluates and implements the recommendations 
set forth in Section 2.0, Inspection Summary of this report or, the owner / user 
determines that no action(s) need be taken prior to continued service and such 
decision(s) are documented in the AST historical record file. 

 That the owner / user adheres to the safe fill height recommendations given 
herein in Section 2.0 for continued service until such time as tank operating 
conditions change or another inspection assessment per API 653 guidelines 
determines that an adjustment in safe operating height for this tank should be 
made. 

 The next internal inspection should be conducted within 20 years and no later 
than November 2034. This interval is based on the bottom plates being re-coated 
and provided that the expected life of the coating meets or exceeds this interval 
(ref. API 653, Para. 4.4.5). 

 The next external API 653 inspection should be conducted within 5 years and no 
later than November 2019 (ref. API 653, Para. 6.3.2.1). 

 Ultrasonic (UT) testing of the shell should be conducted again within 15 years 
and no later than November 2029 (ref. API 653, Para. 6.3.3.2.b). 

 Shell thickness calculations indicate the safe fill height of 39.83 feet can be 
utilized with product specific gravities up to 1.0 (ref. API 653, Para. 4.3.3.1). 
These calculations do not take into account operational restrictions from such 
items as high-level alarms or owner / operator-imposed safe fill restrictions. 

APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 



 
 

 

 
 

 
 

 

 

  
 

 

 

   
 

 
 

   
 

 
 

 
 

 
 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

API 653 Out-of-Service Inspection Report 
for 

Tesoro Logistics Operations LLC
Tank No. 14 
Pasco, WA 

HMT Inspection 

November 13 - 14, 2014 
Page 3 of 93 

SUMMARY OF RECOMMENDED ACTIONS 

BOTTOM: 
1) Action Code C: Apply new bottom coating. 
2) Action Code C: Install a lap welded striker plate beneath the floating roof pop-up 

vent. 

SHELL: 
1) Action Code C:  Properly clean and repair areas of coating failure. 
2) Action Code C:  Properly clean the top side of the wind girder and re-coat any 

areas of coating failure. 

NOZZLE AND APPURTENANCES: 
1) Action Code A:  Replace the floating roof drain hose. 
2) Action Code C:  Install tell-tail hole in the reinforcing plate of Manway A. 
3) Action Code C:  Monitor shell manway and nozzle details that do not meet 

current API 650 requirements.  

FLOATING ROOF: 
1) Action Code C:  Monitor areas weld corrosion. 
2) Action Code C:  Properly clean and repair areas of coating failure. 
3) Action Code C:  Replace gaskets on gauge pole and vacuum breaker details. 

Reference Inspection Summary for all Action Codes (A, B, C, and D). 

ACTION CODE (AC) DEFINITIONS 
Code A: Repairs critical to tank integrity required - Out of compliance with current API 650 / 653 standards. Positive action must be 
taken prior to continued service. 
Code B: Further Engineering evaluation required - Out of compliance with current API 650 / 653 standards with no damage or 
failure noted. Must be assessed (action taken or not taken) and documented prior to continued service.   
Code C: No action required - Pertinent findings / suggestions / recommendations only.  Monitor for continued deterioration. 

Code D: Acceptable - In compliance w/ API 650 / 653 standards  - No action required 
APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 



 
 

 

 
 

 
 

 

 

   
 

 
 

 

 

 

 

 

 

 
 

 
 

API 653 Out-of-Service Inspection Report 
for 

Tesoro Logistics Operations LLC
Tank No. 14 
Pasco, WA 

HMT Inspection 

November 13 - 14, 2014 
Page 4 of 93 

PERSONNEL 

HMT Inspection provided the following personnel: 

Brian Cash 
API 653 Aboveground Storage Tank Inspector 
Certification Number: 46829 
Level II Technician 

Lonnie Clark 
Level II Technician 

Nick Hastings 
Technician 

AP RPTNE DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10 30 AM 
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API 653 Out-of-Service Inspection Report 
for 

Tesoro Logistics Operations LLC
Tank No. 14 
Pasco, WA 

HMT Inspection 

November 13 - 14, 2014 
Page 6 of 93 

1.0 DESCRIPTION 

GENERAL: 
TANK NUMBER / IDENTIFICATION: 14 
OWNER: Tesoro Logistics Operations LLC 
TANK LOCATION: Pasco, WA 
TYPE OF FACILITY: Terminal 
MANUFACTURER: Chicago Bridge & Iron Co. 
DESIGN STANDARD: API 12C 
PRODUCT PRIOR TO INSPECTION: Unleaded Gasoline 
DESIGN SPECIFIC GRAVITY: No Data Available 
PRODUCT SPECIFIC GRAVITY: 0.76 
DESIGN PRESSURE: Atmospheric 
OPERATING TEMPERATURE: Ambient 
CATHODIC PROTECTION: Yes (Sacrificial Anodes) 
NAMEPLATE PRESENT: Yes 
DOT REGULATED TANK: Yes 
LATITUDE: 46° 12’ 55” N 
LONGITUDE: 119° 01’ 42” W 
DIMENSIONS: 
DIAMETER: 85.00 ft. 
HEIGHT: 39.83 ft. 
CAPACITY GROSS: 40, 288 bbls. 
OPERATING HEIGHT: 33.83 ft. 
CAPACITY NOMINAL: 34, 219 bbls. 
GEOMETRY: 
FOUNDATION: Earth w/ Concrete Apron 
BOTTOM: Lap Welded w/ Butt Welded Annular Ring 
SHELL: Butt Welded 
MATERIAL OF CONSTRUCTION: Carbon Steel (Grade Not Known) 
COURSE 1 AVERAGE THICKNESS: 0.502 inch 
FLOATING ROOF: Lap Welded Annular Pontoon 
PRIMARY SEAL: Mechanical Shoe 
SECONDARY SEAL: Cast (Flexible) Wiper 
DATES: 
YEAR OF CONSTRUCTION: 1951 (per nameplate) 
SECOND BOTTOM & DATE 
INSTALLED: 

1996 (per nameplate) 

LAST COATED / LINED: 1996 
LAST INSPECTION: 2007 (Out-of Service) 

2012 (In-Service) 
ACCESS: 
STAIRWAY: Spiral 
FLOATING ROOF ACCESS: Rolling Ladder 
COATINGS / LININGS: 
BOTTOM: Thin-Film Epoxy (1996) 
SHELL: External - White Paint 

Internal - Thin-Film Epoxy (Lower 36 inches of 
Course 1) 

FIXED ROOF: External - White Paint 
FLOATING ROOF: External – White Paint 

Internal – None 

AP RPTNE DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10 30 AM 



 
 

 

 
 

 
 

 

 

  
 

 

 

   
 

 
 
 

   
 

 
   

  

 
    

 
 

 
 

 
 

   
    

 

 
   

   

 
    

 
 

    
 

 

API 653 Out-of-Service Inspection Report 
for 

Tesoro Logistics Operations LLC
Tank No. 14 
Pasco, WA 

HMT Inspection 

November 13 - 14, 2014 
Page 7 of 93 

2.0 INSPECTION SUMMARY 

The following is a summary of the significant findings of the inspection (item numbers 
correspond with the HMT API 653 Checklist). 

INSPECTION INTERVALS: The next internal inspection should be conducted within 20 
years and no later than November 2034. This interval is based on the bottom plates 
being re-coated and provided that the expected life of the coating meets or exceeds this 
interval (ref. API 653, Para. 4.4.5). 

The next external API 653 inspection should be conducted within 5 years and no later 
than November 2019 (ref. API 653, Para. 6.3.2.1). 

Ultrasonic (UT) testing of the shell should be conducted again within 15 years and no 
later than November 2029 (ref. API 653, Para. 6.3.3.2.b). 

FOUNDATION: 

ITEM F2 / ACTION CODE D: The survey found the tank out of level by 1.38 inches.  
API 653 calculation for deflection of this tank is 0.42 inch. API maximum deflection 
permitted for this tank is calculated at 1.22 inches (ref. API 653, Appendix B, Para. B.3). 
Differential settlement for this tank does not exceed the API allowable (ref. API 653, 
Appendix B, Para. B.3). Future settlement should be monitored during the next API 653 
external inspection. The tank has a sloped bottom detail and settlement survey 
measurements were taken externally from the Course 1 to Course 2 circumferential 
weld. 

ITEM F3 / ACTION CODE D: Visual (VT) inspection of the tank bottom did not reveal 
any signs of deformation or internal edge settlement. 

ITEMS F9 & F10 / ACTION CODE D: The tank rests on earth with a surrounding 
concrete apron. Visual (VT) inspection of the foundation and the surrounding apron 
found them in acceptable condition. 

ACTION CODE (AC) DEFINITIONS 
Code A: Repairs critical to tank integrity required - Out of compliance with current API 650 / 653 standards. Positive action must be 
taken prior to continued service. 
Code B: Further Engineering evaluation required - Out of compliance with current API 650 / 653 standards with no damage or 
failure noted. Must be assessed (action taken or not taken) and documented prior to continued service.   
Code C: No action required - Pertinent findings / suggestions / recommendations only.  Monitor for continued deterioration. 

Code D: Acceptable - In compliance w/ API 650 / 653 standards  - No action required 
APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 



 
 

 

 
 

 
 

 

 

  
 

 

 

   
 

 
 
 

 
 

    
  

   
  

       

 
     

 
     

 
     

   

 
 

 
    

 
 

 
   

 
 

    
  

 
    

  
   

   
 

API 653 Out-of-Service Inspection Report 
for 

Tesoro Logistics Operations LLC
Tank No. 14 
Pasco, WA 

HMT Inspection 

November 13 - 14, 2014 
Page 8 of 93 

INSPECTION SUMMARY (CONT’D.) 

BOTTOM: 

ITEM B1 / ACTION CODE D: Tank 14 was constructed to API 12C by Chicago Bridge 
& Iron Co. in 1951. Tank 14 had a lap welded bottom with a butt welded annular ring 
installed above the original bottom in 1996. Nominal bottom plate thickness is 0.250 
inch. Nominal annular ring plate thickness is 0.250 inch. Visual (VT) inspection of the 
tank bottom revealed zero (0) areas of product side corrosion. Magnetic Flux Leakage 
(MFL) scanning of the bottom revealed zero (0) areas of recordable soil side corrosion at 
or below 0.180 inch and 0.212 inch for the annular ring.  

ITEM B1 / ACTION CODE D: The thickness of Annular Ring Plate 34 exceeds the 
maximum scanning threshold of the scanner. Random Ultrasonic (UT) point readings, in 
conjunction with a single 12-inch x 12-inch Ultrasonic (UT) area scrub, were performed 
on Annular Ring Plate 34. 

ITEMS B4 / ACTION CODE C: Visual (VT) inspection of the bottom coating revealed 
that it is bubbled and the bond has failed across approximately 70% to 80% of the 
bottom. Visual (VT) inspection of these areas did not reveal any signs of product side 
corrosion present. Consideration should be given to properly removing and applying new 
coating to protect the bottom plates from future corrosion. 

ITEMS B7 & B9 / ACTION CODE D: Visual (VT) inspection of the internal shell-to-
bottom weld revealed zero (0) areas of weld corrosion / pitting. Additionally, Visual (VT) 
inspection of the bottom lap welds revealed zero (0) areas of weld corrosion / pitting. 

ITEM B13 / ACTION CODE D: Visual (VT) inspection of the floating roof striker plates 
found them in acceptable condition. 

ITEM B17 / ACTION CODE D: Magnetic Flux Leakage (MFL) scanning for soil side 
corrosion was performed on a best-effort basis on several bottom plates due to the 
rough surface condition of the bottom coating. This is noted for information only. 

ITEM B17 / ACTION CODE D: Areas restricted from MFL examination coverage due to 
physical limitations included around the floating roof legs, the sump, internal piping and 
nozzles, variations in coating thickness, around areas of ice, near the floating roof drain 
hose, around the sacrificial anodes and near the shell-to-bottom weld. This is noted for 
information only. 

ACTION CODE (AC) DEFINITIONS 
Code A: Repairs critical to tank integrity required - Out of compliance with current API 650 / 653 standards. Positive action must be 
taken prior to continued service. 
Code B: Further Engineering evaluation required - Out of compliance with current API 650 / 653 standards with no damage or 
failure noted. Must be assessed (action taken or not taken) and documented prior to continued service.   
Code C: No action required - Pertinent findings / suggestions / recommendations only.  Monitor for continued deterioration. 

Code D: Acceptable - In compliance w/ API 650 / 653 standards  - No action required 
APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 



 
 

 

 
 

 
 

 

 

  
 

 

 

   
 

 
 
 

 
 

     
  

 
    

    
 

 
 

 
 

      
     

 

 
     

   
   

 
 

    
  

 
 

   
 

 

 
     

  
 

 

API 653 Out-of-Service Inspection Report 
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Tesoro Logistics Operations LLC
Tank No. 14 
Pasco, WA 

HMT Inspection 

November 13 - 14, 2014 
Page 9 of 93 

INSPECTION SUMMARY (CONT’D.) 

BOTTOM (CONT’D): 

ITEM B16 / ACTION CODE D: Visual (VT) inspection of the sacrificial anodes and their 
respective hardware found them in acceptable condition. This is noted for information 
only. 

ITEM B16 / ACTION CODE C: There is no reinforcing plate installed beneath the 
floating roof vacuum breaker / mechanical pop-up leg. Consideration should be given to 
installing a seal welded reinforcing plate beneath this detail. 

SHELL: 

ITEMS S1 / ACTION CODE D: Shell thickness calculations indicate the safe fill height 
of 39.83 feet can be utilized with product specific gravities up to 1.0 (ref. API 653, Para. 
4.3.3.1). These calculations do not take into account operational restrictions from such 
items as high-level alarms or owner / operator-imposed safe fill restrictions. 

ITEM S1 / ACTION CODE D: Visual (VT) inspection of the external vertical and 
horizontal butt welds found them in acceptable condition. Visual (VT) inspection of the 
butt welds on shell Courses 2 through 5 was limited and performed from ground level, 
except in the areas accessible from the spiral stairway. 

ITEM S7 / ACTION CODE C: Visual (VT) inspection of the shell coating revealed 
random areas of coating failure present. Consideration should be given to properly 
cleaning and re-coating all affected areas when scheduling permits. 

ITEM S7 / ACTION CODE D: Visual (VT) inspection of the external shell plates found 
them in acceptable condition with no signs of corrosion or deformation present. Visual 
(VT) inspection of shell Courses 2 through 5 was limited and was performed from ground 
level, except in the area accessible from the spiral stairway. 

ITEM S11 / ACTION CODE C: Visual (VT) inspection of the top side of the wind girder 
revealed random areas of water stains and coating failure with rust stains present. 
Consideration should be given to properly cleaning and re-coating all affected areas 
when scheduling permits. 

ACTION CODE (AC) DEFINITIONS 
Code A: Repairs critical to tank integrity required - Out of compliance with current API 650 / 653 standards. Positive action must be 
taken prior to continued service. 
Code B: Further Engineering evaluation required - Out of compliance with current API 650 / 653 standards with no damage or 
failure noted. Must be assessed (action taken or not taken) and documented prior to continued service.   
Code C: No action required - Pertinent findings / suggestions / recommendations only.  Monitor for continued deterioration. 

Code D: Acceptable - In compliance w/ API 650 / 653 standards  - No action required 
APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 
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Tesoro Logistics Operations LLC
Tank No. 14 
Pasco, WA 

HMT Inspection 

November 13 - 14, 2014 
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INSPECTION SUMMARY (CONT’D.) 

SHELL (CONT’D): 

ITEM S15 / ACTION CODE D: Visual (VT) inspection of the internal shell plates found 
them in acceptable condition with no signs of corrosion or deformation present. Visual 
(VT) inspection of shell Courses 2 through 5 was limited due to the presence of the 
floating roof seal and was performed from the deck of the floating roof. 

ITEM S16 / ACTION CODE D: Visual (VT) inspection of the internal vertical and 
horizontal butt welds found them in acceptable condition. Visual (VT) inspection of the 
butt welds on shell Courses 2 through 5 was limited due to the presence of the floating 
roof seal and was performed from the floating roof deck. 

NOZZLES AND APPURTENANCES: 

ITEM N2 / ACTION CODE C: Nozzles J (12-inch truck rack / suction line), K (6-inch 
cargo / fill line) and Z (8-inch barge / fill line) have weld spacing between their reinforcing 
plate welds and the shell-to-bottom weld that is less than that required by API 650, Para. 
5.7.3. Visual (VT) inspection of these areas found them in acceptable condition and no 
further action is required at this time. These areas should be monitored in future for 
signs of accelerated corrosion due to possible increased stress concentrations. 
Consideration should be given to modifying these penetration details in accordance with 
API 650 guidelines the next time this tank has major repairs to the shell. 

ITEM N2 / ACTION CODE C: Manway A does not have a telltale hole drilled in it. API 
650, Paras. 5.7.2.10 and 5.7.5.1 indicate reinforcing plates should be installed with 
telltale holes left open to the atmosphere. Consideration should be given to drilling a 
telltale hole prior to returning the tank to service. 

ITEM N2 / ACTION CODE C: Nozzle J (12-inch truck rack / suction line) does not meet 
the minimum neck thickness requirements of API 650 (ref. Table 5-6b, Column 3). The 
current thickness of Nozzle E neck is 0.364 inch. The required minimum thickness is 
0.500 inch. It appears that Schedule 40 piping was installed in lieu of a required 
Schedule 80 neck. This nozzle was found in good condition with no adverse conditions 
noted. At this time no repairs are recommended. This nozzle should be modified to meet 
current API 650 requirements the next this tank has major repairs to the shell. 

ACTION CODE (AC) DEFINITIONS 
Code A: Repairs critical to tank integrity required - Out of compliance with current API 650 / 653 standards. Positive action must be 
taken prior to continued service. 
Code B: Further Engineering evaluation required - Out of compliance with current API 650 / 653 standards with no damage or 
failure noted. Must be assessed (action taken or not taken) and documented prior to continued service.   
Code C: No action required - Pertinent findings / suggestions / recommendations only.  Monitor for continued deterioration. 

Code D: Acceptable - In compliance w/ API 650 / 653 standards  - No action required 
APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 
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INSPECTION SUMMARY (CONT’D.) 

NOZZLES AND APPURTENANCES (CONT’D): 

ITEM N2 / ACTION CODE C: The centerline elevations of Nozzles J (12-inch truck rack 
/ suction line) and K (6-inch cargo / fill line) are lower than the minimum specified by API 
650 (ref. Table 5-6b, Columns 8 and 9). The current measured centerline for Nozzle J is 
16.5 inches. The minimum required is 17.75 inches. The current measured centerline for 
Nozzle K is 11 inches. The minimum required is 12.125 inches. Visual (VT) inspection of 
these nozzles found them in acceptable condition and no repairs are required at this 
time. These nozzles should be replaced with API standard nozzle details following API 
650 guidelines the next time this tank has major repairs to the shell. 

ITEM N2 / ACTION CODE C: Nozzle J (12-inch truck rack / suction line) has a 
reinforcing plate that does not meet the current minimum size requirements of API 650 
(ref. Table 5-6b, Columns 5 and 6). The current measured dimensions of Nozzle J 
reinforcing plate is 22 inches x 22 inches.  The minimum required dimension is 27 inches 
x 27 inches. Visual (VT) inspection of this nozzle and reinforcing pad did not show any 
signs of corrosion or any other adverse conditions. No repairs are required at this time. 
This reinforcing pad should be modified to meet current size requirements if major 
repairs are made this nozzle or the shell. 

ITEM N5 / ACTION CODE C: All product valves should have proper maintenance 
performed during this out-of-service period. 

ITEM N9 / ACTION CODE C: The automatic gauge and high-level alarms should be 
tested, repaired if necessary and calibrated during this out-of-service period. 

ITEM N14 / ACTION CODE C: Nozzle C (2-inch) and Pipe Nipple R (2-inch high-level 
alarm) appear to have been installed by the hot tap method and are not seal welded 
internally. Nozzle C and Pipe Nipple R should have their respective inside neck-to-shell 
detail seal welded. Visual (VT) inspection found them in acceptable condition and no 
repairs are required at this time. It is unknown when Nozzle C and Pipe Nipple R were 
installed and it should be noted that both details have seen positive service history with 
this condition present. 

ITEM N21 / ACTION CODE A: Visual (VT) inspection of the floating roof drain hose 
revealed that it is cut and leaking product into the line. This hose will be replaced prior 
to returning the tank to service (per client). 

ACTION CODE (AC) DEFINITIONS 
Code A: Repairs critical to tank integrity required - Out of compliance with current API 650 / 653 standards. Positive action must be 
taken prior to continued service. 
Code B: Further Engineering evaluation required - Out of compliance with current API 650 / 653 standards with no damage or 
failure noted. Must be assessed (action taken or not taken) and documented prior to continued service.   
Code C: No action required - Pertinent findings / suggestions / recommendations only.  Monitor for continued deterioration. 

Code D: Acceptable - In compliance w/ API 650 / 653 standards  - No action required 
APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 
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INSPECTION SUMMARY (CONT’D.) 

FLOATING ROOF: 

ITEMS FLR1, FLR2, FLR4 & FLR 8 / ACTION CODE D: Visual (VT) inspection of the 
floating roof primary and secondary seals and associated hardware found them in 
acceptable condition. This is noted for information only. 

ITEMS FLR12 & FLR13 / ACTION CODE D: Visual (VT) inspection of the floating roof 
legs and sleeves found them in acceptable condition. 

ITEM FLR20 / ACTION CODE C: Visual (VT) inspection of the top side of floating roof 
drain sump was limited due to the presence of ice in the sump. Ultrasonic (UT) testing 
performed on the product side of the sump did not reveal any signs of recordable metal 
loss or corrosion present. 

ITEMS FLR26, FLR28 & FLR37 / ACTION CODE C: Visual (VT) inspection of the 
floating roof deck plates and welds was limited due to the presence of ice in random 
areas. Visual (VT) inspection of the floating roof deck coating revealed random areas of 
coating failure present. Consideration should be given to properly cleaning and re-
coating all affected areas when scheduling permits. 

ITEM FLR21 / ACTION CODE D: Visual (VT) inspection of the rolling ladder assembly 
found it in acceptable condition. This is noted for information only. 

ITEM FLR24 / ACTION CODE C: Visual (VT) inspection of the rim plate-to-roof deck 
welds identified one (1) area of weld corrosion present. Additionally, an area of bad 
quality welding was identified on the gauge pole well-to-roof deck weld. These items are 
located on top of the roof and above the product level. These areas should be 
monitored during routine inspections for signs of worsening. These areas should be 
properly repaired by welding the next time welding activities area performed on this roof. 

ITEM FLR25 / ACTION CODE C: All floating roof nozzle and appurtenance vapor 
gasket material should be replaced at this time. This includes the vacuum breaker and 
gauge pole well details. 

ITEM FLR29 / ACTION CODE C: Visual (VT) inspection of the pontoons revealed that 
the covers do not have lock-down attachments as specified per API 650, Para. C.3.5. 
Visual (VT) inspection did not reveal any signs of product or water inside the pontoons. 
Consideration should be given to installing hold-down details to prevent the covers from 
coming off during high winds. 

ACTION CODE (AC) DEFINITIONS 
Code A: Repairs critical to tank integrity required - Out of compliance with current API 650 / 653 standards. Positive action must be 
taken prior to continued service. 
Code B: Further Engineering evaluation required - Out of compliance with current API 650 / 653 standards with no damage or 
failure noted. Must be assessed (action taken or not taken) and documented prior to continued service.   
Code C: No action required - Pertinent findings / suggestions / recommendations only.  Monitor for continued deterioration. 

Code D: Acceptable - In compliance w/ API 650 / 653 standards  - No action required 
APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 
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INSPECTION SUMMARY (CONT’D.) 

FLOATING ROOF (CONT’D.): 

ITEMS FLR 36 & 37 / ACTION CODE C: The floating roof is a lap welded steel pan. 
Visual (VT) inspection of the roof deck noted dirt, debris and dust covering the entire 
roof. Large areas of rust and scale were also present around the perimeter by the rim 
plate. These areas of rust and scale are due to water leaking onto the floating roof deck 
from the fixed roof. Further evaluation of these areas after cleaning by wire brushing 
included Visual (VT) inspection and Ultrasonic (UT) testing that did not identify any 
recordable metal loss. It should be noted that the underside of the roof deck was coated 
and had corrosion issues present. Consideration should be given to properly cleaning 
the roof deck and performing leak testing with penetrating oil (LT/PO) following other 
repairs / modifications to insure that there are no undetected defects prior to the tank 
being returned to service. 

ACTION CODE (AC) DEFINITIONS 
Code A: Repairs critical to tank integrity required - Out of compliance with current API 650 / 653 standards. Positive action must be 
taken prior to continued service. 
Code B: Further Engineering evaluation required - Out of compliance with current API 650 / 653 standards with no damage or 
failure noted. Must be assessed (action taken or not taken) and documented prior to continued service.   
Code C: No action required - Pertinent findings / suggestions / recommendations only.  Monitor for continued deterioration. 

Code D: Acceptable - In compliance w/ API 650 / 653 standards  - No action required 
APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 
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3.0 INSPECTION REPORT 

3.1 FOUNDATION 

3.1.1 FOUNDATION SETTLEMENT EVALUATION 
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3.1.2 FOUNDATION SETTLEMENT SURVEY 

The survey was conducted counterclockwise from the reference Shell Manway A located at Station 0.0. The circumferential distance 
between the readings is 26.704 feet. 

Distance from Shell (ft.) 
Point Shell 1’ 2’ 3’ 10’ 20’ 30’ 40’ Center 
No. Rod Readings (ft.) 
1 62.0 62.0 62.2 62.1 61.5 61.6 61.5 61.5 26.7 
2 60.0 60.0 60.0 60.2 60.6 61.5 61.8 62.0 
3 57.5 57.7 58.0 58.0 60.0 60.5 61.2 61.0 
4 55.7 56.6 56.1 56.6 58.6 58.6 59.7 60.7 
5 55.1 55.1 55.5 55.6 58.7 60.2 60.7 61.0 
6 56.0 56.7 57.5 57.5 58.7 60.0 60.8 61.5 
7 59.0 59.0 59.1 59.6 59.8 60.2 61.3 61.5 
8 61.3 61.3 61.1 60.7 61.3 61.0 61.7 61.3 
9 63.2 63.2 63.2 62.6 63.2 62.7 62.0 62.5 

10 63.5 63.5 63.2 62.7 63.7 62.1 61.2 62.0 

APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 
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3.2 BOTTOM 

3.2.1 BOTTOM PLATE SERVICE INTERVAL 

Based on MFL scanning, the next internal inspection should be conducted within 20.00 
years (ref. API 653, Para. 4.4.5). 

Nominal Bottom Plate Thickness (inches) 0.250 inch 
Maximum Soil Side Corrosion Depth 0.012 inch 
Maximum Product Side Corrosion Depth 0.000 inch 
Minimum Remaining Thickness at Next Inspection (MRT) 0.100 inch 
Year of Inspection (Yi) 2014 year 
Year of Bottom Installation (Yo) 1996 year 
Minimum Remaining Thickness from Soil Side Corrosion after Repairs (RTbc) 0.180 inch 
Minimum Remaining Thickness from Product Side Corrosion after Repairs (RTip) 0.250 inch 
Soil Side Corrosion Rate (UPr) 0.0039 inch/yr 
Product Side Corrosion Rate (StPr) 0.0000 inch/yr 

Repaired Soil Side Corrosion Evaluation (assume 0.250 in. patch): 0.250 in. Patch Plate Acceptable 
(per API 653, 4.4.5, UPr Def.) 

(minRT orRT )MRTbc ipOr  
S P UPt r r 

Interval to next inspection 20 Years 
(RRT-0.10)/(PS + SS C.R.) 

AP RPTNE DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10 30 AM 
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3.2.2 ANNULAR RING SERVICE INTERVAL 

Based on MFL scanning, the next internal inspection of the annular ring should be 
conducted within 20.00 years (ref. API 653, Para. 4.4.5). 

Nominal Bottom Plate Thickness (inches) 

0.170 

0.250 inch 
Maximum Soil Side Corrosion Depth 0.002 inch 
Maximum Product Side Corrosion Depth 0.000 inch 
Minimum Remaining Thickness at Next Inspection (MRT) inch 
Year of Inspection (Yi) 2014 year 
Year of Bottom Installation (Yo) 1996 year 
Minimum Remaining Thickness from Soil Side Corrosion after Repairs (RTbc) 0.212 inch 
Minimum Remaining Thickness from Product Side Corrosion after Repairs (RTip) 0.250 inch 
Soil Side Corrosion Rate (UPr) 0.0021 inch/yr 
Product Side Corrosion Rate (StPr) 0.0000 inch/yr 

Repaired Soil Side Corrosion Evaluation (assume 0.250 in. patch): 0.250 in. Patch Plate Acceptable 
(per API 653, 4.4.5, UPr Def.) 

(minRTbcorRTip)MRT
Or  

S P UPt r r 

Interval to next inspection 20 Years 
(RRT-0.170)/(PS+SS C.R.) 

AP RPTNE DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10 30 AM 
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3.2.3 VARIABLE THRESHOLD NO LINING / COATING  

Year of Construction 1951 
Year of Inspection 2014 

0.200 0.195 0.190 0.185 0.180 0.175 0.170 0.165 0.160 0.155 0.150 0.145 0.140 0.135 0.130 0.125 
0.240 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 17.64 14.54 11.67 
0.235 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 16.96 14.00 11.25 
0.230 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 19.38 16.33 13.50 10.86 
0.225 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 18.67 15.75 13.03 10.50 
0.220 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 18.00 15.21 12.60 10.16 
0.215 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 17.38 14.70 12.19 9.84 
0.210 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 19.55 16.80 14.23 11.81 9.55 
0.205 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 18.90 16.26 13.78 11.45 9.26 
0.200 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 18.29 15.75 13.36 11.12 9.00 
0.195 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 17.72 15.27 12.97 10.80 8.75 
0.190 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 19.69 17.18 14.82 12.60 10.50 8.51 
0.185 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 19.09 16.68 14.40 12.25 10.22 8.29 
0.180 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 18.53 16.20 14.00 11.92 9.95 8.08 
0.175 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 18.00 15.75 13.62 11.61 9.69 7.88 
0.170 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 19.80 17.50 15.32 13.26 11.31 9.45 7.68 
0.165 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 19.25 17.03 14.92 12.92 11.03 9.22 7.50 
0.160 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 18.73 16.58 14.54 12.60 10.76 9.00 7.33 
0.155 20.00 20.00 20.00 20.00 20.00 20.00 19.80 19.25 18.73 18.24 16.15 14.18 12.29 10.50 8.79 7.16 
0.150 20.00 20.00 19.69 19.09 18.53 18.00 17.50 17.03 16.58 16.15 15.75 13.83 12.00 10.26 8.59 7.00 
0.145 18.29 17.72 17.18 16.68 16.20 15.75 15.32 14.92 14.54 14.18 13.83 13.50 11.72 10.02 8.40 6.85 
0.140 15.75 15.27 14.82 14.40 14.00 13.62 13.26 12.92 12.60 12.29 12.00 11.72 11.45 9.80 8.22 6.70 
0.135 13.36 12.97 12.60 12.25 11.92 11.61 11.31 11.03 10.76 10.50 10.26 10.02 9.80  9.59  8.04  6.56  
0.130 11.12  10.80  10.50  10.22  9.95  9.69  9.45  9.22  9.00  8.79  8.59  8.40  8.22  8.04  7.88  6.43  
0.125 9.00 8.75 8.51 8.29 8.08 7.88 7.68 7.50 7.33 7.16 7.00 6.85 6.70 6.56 6.43 6.30 

Bare Plate without Cathodic Protection 

Remaining Thickness from Soil Side After Repairs 
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3.2.4 VARIABLE THRESHOLD THIN-FILM COATING 

Year of Construction 1951 
Year of Inspection 2014 

Thin Film Coating/Effectively Functioning Cathodic Protection 
Remaining Thickness from Soil Side After Repairs 

Thin Film 0.200 0.195 0.190 0.185 0.180 0.175 0.170 0.165 0.160 0.155 0.150 0.145 0.140 0.135 0.130 0.125 
0.240 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.235 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.230 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.225 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.220 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.215 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.210 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.205 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.200 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.195 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.190 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.185 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.180 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.175 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.170 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.165 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.160 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.155 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.150 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.145 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.140 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.135 20 20 20 20 20 20 20 20 20 20 20 20 20 19.17391 15.75 12.6 
0.130 20 20 20 20 20 20 20 20 20 19.89474 18.9 18 17.18182 16.43478 15.75 12.6 
0.125 20 20 20 20 20 20 19.6875 18.52941 17.5 16.57895 15.75 15 14.31818 13.69565 13.125 12.6 
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3.2.5 VARIABLE THRESHOLD THICK-FILM COATING 

Year of Construction 1951 
Year of Inspection 2014 

Thick Film Coating/Leak Detection 
Remaining Thickness from Soil Side After Repairs 

0.200 0.195 0.190 0.185 0.180 0.175 0.170 0.165 0.160 0.155 0.150 0.145 0.140 0.135 0.130 0.125 
0.240 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.235 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.230 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.225 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.220 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.215 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.210 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.205 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.200 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.195 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.190 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.185 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.180 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.175 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.170 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.165 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.160 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.155 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.150 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.145 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.140 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.135 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.130 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
0.125 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
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3.3 SHELL 

3.3.1 SHELL THICKNESS CALCULATIONS 

The minimum acceptable shell plate thickness for tanks with a diameter equal to or less 
than two hundred (200) feet is calculated as follows (ref. API 653, Para. 4.3.3.1): 

2.6(H 1)DG
t min  

SE 

Where: 

S = See Table = Allowable Stress (psi) 
D = 85.00 ft. = Nominal Diameter of Tank (ft.) 
G = 1.0 = Highest Specific Gravity of Contents 
H = See Table = Product Height (ft.) 
E = See Table = Joint Efficiency 

Course 

Course 
Height

(in.) 

Product 
Height

(ft.) 
Joint 

Efficiency 

Allowable 
Stress 
(psi) 

Average 
Thickness 

(in.) 

Required
Thickness 

(in.) 

Material 
Type / 
Grade 

1 92 39.83 0.85 23,600 0.502 0.428 CS 
2 96 32.16 0.85 23,600 0.401 0.343 CS 
3 96 24.16 0.85 26,000 0.298 0.232 CS 
4 96 16.16 0.85 26,000 0.252 0.152 CS 
5 98 8.16 0.85 26,000 0.249 0.100 CS 

Shell thickness calculations indicate the safe fill height of 39.83 feet can be utilized with 
product specific gravities up to 1.0 (ref. API 653, Para. 4.3.3.1). These calculations do 
not take into account operational restrictions from such items as high-level alarms or 
owner / operator-imposed safe fill restrictions. 

CS = Carbon Steel (Grade Not Known) 
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3.3.2 SHELL CORROSION RATE CALCULATIONS 

When the corrosion rate is not known, the maximum interval shall be 5 years (API 653, 
Para. 6.3.3.2 a). When the corrosion rate is known, the maximum interval shall be the 
smaller of RCA / 2N years or fifteen (15) years (API 653, Para. 6.3.3.2 b): 

RCA = tact – tmin 

N = tprev – tact / Y 
IUT = tact – tmin / 2N 

Where: 
RCA= See Table = Difference between the measured shell thickness 

and the minimum required thickness in inches. 
N = See Table = Shell corrosion rate in inches per year  
Y = Years in service 7 
IUT = See Table = Inspection interval for the next Ultrasonic (UT) 

testing, in years (not exceeding 15 years) 

Course 
No. 

Previous 
Thickness 

(in.) 

(tprev.)* 

Current 
Measured 
Average 

Thickness 
(in.)
(tact) 

Material 
Loss 
(in.) 

Minimum 
Acceptable

Course 
Thickness

 (in.)
(tmin) 

RCA 
(in.) 

Corrosion 
Rate 

(in. / yr.)
(N) 

Next 
Ultrasonic (UT)

Thickness 
Inspection

(years)
(Iut) 

1 0.503 0.502 0.001 0.428 0.074 0.0001 15 
2 0.399 0.401 0.000 0.343 0.058 0.0000 15 
3 0.297 0.298 0.000 0.232 0.066 0.0000 15 
4 0.248 0.252 0.000 0.152 0.100 0.0000 15 
5 0.248 0.249 0.000 0.100 0.149 0.0000 15 

* = Previous thickness data from 2007 provided by client to facilitate corrosion rate 
calculations. It should be noted that without established Condition Monitoring Location 
(CML) points, data collection locations may vary between inspections. 
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3.3.3 SHELL EXTERNAL INSPECTION 

The external inspection interval shall be the lesser of 5 years or RCA / 4N (API 653, 
Para. 6.3.2.1): 

RCA = tact – tmin 

N = tprev – tact / Y 
IVT = tact – tmin / 4N 

Where: 
RCA= See Table = Difference between the measured shell thickness 

and the minimum required thickness in inches. 
N = See Table = Shell corrosion rate in inches per year  
Y = Years in service 7 
Ivt = See Table = Inspection interval for the next External Visual 

Inspection, in years (not exceeding 5 years) 

Course 
No. 

Previous 
Thickness 

(in.) 

(tprev.)* 

Current 
Measured 
Average 

Thickness 
(in.)
(tact) 

Material 
Loss 
(in.) 

Minimum 
Acceptable

Course 
Thickness 

(in.)
(tmin) 

RCA 
(in.) 

Corrosion 
Rate 

(in. / yr.)
(N) 

Next 
External Visual 

Inspection
(years)

(Ivt) 

1 0.503 0.502 0.001 0.428 0.074 0.0001 5 
2 0.399 0.401 0.000 0.343 0.058 0.0000 5 
3 0.297 0.298 0.000 0.232 0.066 0.0000 5 
4 0.248 0.252 0.000 0.152 0.100 0.0000 5 
5 0.248 0.249 0.000 0.100 0.149 0.0000 5 

* = Previous thickness data from 2007 provided by client to facilitate corrosion rate 
calculations. It should be noted that without established Condition Monitoring Location 
(CML) points, data collection locations may vary between inspections. 
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4.2.3 BOTTOM TABLES 

BOTTOM EDGE PROJECTION UT READINGS 
(in inches) 

LOCATION READING LOCATION READING 

0’ 0.258 140’ 0.258 
10’ 0.261 150’ 0.259 
20’ 0.257 160’ 0.260 
30’ 0.254 170’ 0.257 
40’ 0.259 180’ 0.254 
50’ 0.257 190’ 0.253 
60’ 0.260 200’ 0.253 
70’ 0.257 210’ 0.255 
80’ 0.255 220’ 0.258 
90’ 0.258 230’ 0.501 

100’ 0.259 240’ 0.257 
110’ 0.257 250’ 0.259 
120’ 0.252 260’ 0.255 
130’ 0.254 270’ ---
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BOTTOM ANNULAR PLATE UT READINGS 
(in inches) 

PLATE NO. Reading 
1 

Reading
2 

Reading
3 

1 0.252 0.253 0.251 
2 0.251 0.251 0.254 
3 0.259 0.254 0.257 
4 0.252 0.256 0.257 
5 0.256 0.257 0.254 
6 0.253 0.258 0.250 
7 0.252 0.258 0.252 
8 0.259 0.255 0.253 
9 0.259 0.252 0.253 
10 0.255 0.258 0.251 
11 0.253 0.252 0.257 
12 0.253 0.250 0.254 
13 0.252 0.256 0.258 
14 0.252 0.259 0.255 
15 0.257 0.255 0.259 
16 0.258 0.258 0.254 
17 0.254 0.258 0.254 
18 0.253 0.258 0.258 
19 0.257 0.252 0.257 
20 0.252 0.256 0.257 
21 0.258 0.257 0.255 
22 0.256 0.251 0.252 
23 0.253 0.254 0.258 
24 0.255 0.255 0.256 
25 0.259 0.258 0.253 
26 0.257 0.258 0.259 
27 0.257 0.252 0.259 
28 0.258 0.254 0.257 
29 0.257 0.253 0.259 
30 0.258 0.255 0.255 
31 0.510 0.509 0.512 
32 0.251 0.254 0.252 
33 0.249 0.250 0.253 
34 0.256 0.252 0.255 
35 0.251 0.250 0.250 
36 0.249 0.251 0.248 
37 0.250 0.253 0.251 
38 0.252 0.252 0.252 
39 0.249 0.248 0.250 
MIN.: 0.248 AVG.: 0.261 
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BOTTOM PLATE READINGS 
(in inches) 

PLATE NO. Reading 
1 

Reading
2 

Reading
3 

1 0.251 0.249 0.253 
2 0.251 0.253 0.250 
3 0.252 0.254 0.256 
4 0.250 0.250 0.248 
5 0.251 0.252 0.252 
6 0.253 0.251 0.250 
7 0.256 0.252 0.254 
8 0.249 0.253 0.251 
9 0.254 0.250 0.251 

10 0.248 0.250 0.252 
11 0.242 0.240 0.248 
12 0.249 0.252 0.250 
13 0.249 0.250 0.250 
14 0.253 0.252 0.254 
15 0.252 0.251 0.251 
16 0.252 0.254 0.252 
17 0.254 0.253 0.252 
18 0.246 0.245 0.247 
19 0.241 0.240 0.242 
20 0.239 0.242 0.242 
21 0.240 0.240 0.240 
22 0.242 0.239 0.242 
23 0.241 0.238 0.239 
24 0.250 0.253 0.253 
25 0.239 0.241 0.241 
26 0.238 0.242 0.239 
27 0.242 0.241 0.240 
28 0.249 0.251 0.252 
29 0.255 0.254 0.253 
30 0.254 0.255 0.251 
31 0.251 0.253 0.250 
32 0.242 0.240 0.242 
33 0.242 0.242 0.240 
34 0.241 0.239 0.240 
35 0.253 0.255 0.251 
36 0.254 0.249 0.252 
37 0.254 0.251 0.253 
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PLATE NO. Reading 
1 

Reading
2 

Reading
3 

38 0.253 0.251 0.252 
39 0.250 0.254 0.252 
40 0.251 0.252 0.250 
41 0.250 0.253 0.249 
42 0.253 0.251 0.251 
43 0.250 0.250 0.250 
44 0.250 0.249 0.252 
45 0.251 0.252 0.250 
46 0.248 0.253 0.250 
47 0.251 0.253 0.253 
48 0.250 0.252 0.249 
49 0.255 0.254 0.252 
50 0.252 0.250 0.254 
51 0.253 0.252 0.251 
52 0.250 0.254 0.252 
53 0.250 0.250 0.254 
54 0.250 0.251 0.254 
55 0.252 0.251 0.248 
56 0.244 0.246 0.249 
57 0.250 0.248 0.247 
58 0.248 0.244 0.250 
MIN.: 0.238 AVG.: 0.249 
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4.3.3 SHELL UT TABLES 

SHELL READINGS 
(in inches) 

READING 
NO./ID 

COURSE 
1 

COURSE 
2 

COURSE 
3 

COURSE 
4 

COURSE 
5 

1 0.497 0.403 0.294 0.255 0.246 
2 0.504 0.400 0.301 0.252 0.249 
3 0.501 0.399 0.300 0.254 0.251 
4 0.502 0.402 0.299 0.251 0.247 
5 0.505 0.400 0.299 0.254 0.250 
6 0.499 0.400 0.301 0.257 0.248 
7 0.502 0.404 0.298 0.249 0.251 
8 0.506 0.401 0.297 0.250 0.250 
9 0.503 0.398 0.299 0.252 0.250 

10 0.503 0.402 0.296 0.249 0.247 
Average: 0.502 0.401 0.298 0.252 0.249 
Minimum: 0.497 0.398 0.294 0.249 0.246 
Maximum: 0.506 0.404 0.301 0.257 0.251 
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4.4.2 NOZZLE AND APPURTENANCE TABLE (CONT’D.) 

SUPPLEMENTAL NOZZLE UT 
Nozzle ID Clock Position 

Item 12 3 6 9 Average 

A 0.511 0.507 0.509 0.510 0.509 
C 0.227 0.229 0.226 0.227 0.227 
G 0.500 0.501 0.500 0.500 0.500 
H 0.501 0.508 0.514 0.512 0.509 
J 0.364 0.361 0.363 0.367 0.364 
K 0.460 0.453 0.449 0.456 0.455 
L 0.316 0.312 0.320 0.317 0.316 
V 0.291 0.287 0.279 0.283 0.285 
X 0.433 0.438 0.441 0.436 0.437 
Z 0.534 0.541 0.539 0.538 0.538 
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4.5.2 FLOATING ROOF NOZZLE TABLE 

Item Description 

Pipe
Size 
(in.) 

Location 
Plate No. 

Neck 
Thick 
(in.) Comments 

A Pipe 2.0 3 0.211 Roof drain 
B Pipe 2.0 12 0.199 Roof drain 
C Manway 30.0 14 / 19 0.176 
D Pipe Nipple 3.0 18 0.236 Manual gauge hatch 
E Coupling 2.0 19 -- Plugged 
F Pipe 2.0 25 0.201 Roof drain 
G Pipe 2.0 34 0.203 Roof drain 
H Vent 8.0 34 0.344 Pop-up detail 
I Nozzle 8.0 A24 0.299 w/ Instrumentation 
J Gauge Pole Well 24.0 A28 0.331 w/8-inch slotted pole 
K Float Well 20.0 A35 0.149 
L Pipe Nipple 2.0 A41 0.137 Floating suction level 

cable guide 
M Pipe Nipple 6.0 A16 0.288 Rim vent 
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4.5.4 FLOATING ROOF UT TABLES 

FLOATING ROOF READINGS 
(in inches) 

PLATE NO. Reading 
1 

Reading
2 

Reading
3 

1 0.184 0.183 0.182 
2 0.186 0.182 0.181 
3 0.179 0.181 0.183 
4 0.181 0.187 0.187 
5 0.188 0.188 0.186 
6 0.187 0.185 0.190 
7 0.187 0.191 0.190 
8 0.190 0.192 0.190 
9 0.182 0.187 0.189 

10 0.183 0.186 0.191 
11 0.184 0.185 0.189 
12 0.187 0.185 0.188 
13 0.186 0.185 0.188 
14 0.187 0.186 0.185 
15 0.188 0.181 0.188 
16 0.187 0.182 0.192 
17 0.190 0.187 0.179 
18 0.184 0.188 0.181 
19 0.184 0.183 0.187 
20 0.184 0.182 0.188 
21 0.184 0.187 0.184 
22 0.180 0.191 0.182 
23 0.186 0.192 0.184 
24 0.187 0.182 0.190 
25 0.190 0.179 0.187 
26 0.192 0.186 0.186 
27 0.183 0.187 0.184 
28 0.189 0.189 0.183 
29 0.181 0.189 0.182 
30 0.187 0.189 0.187 
31 0.189 0.191 0.188 
32 0.189 0.187 0.188 
33 0.182 0.185 0.184 
34 0.181 0.185 0.187 
35 0.186 0.185 0.186 
36 0.185 0.187 0.184 
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PLATE NO. Reading 
1 

Reading
2 

Reading
3 

37 0.181 0.188 0.182 
38 0.189 0.188 0.184 
39 0.188 0.188 0.183 
40 0.187 0.187 0.179 
41 0.187 0.184 0.181 
42 0.182 0.181 0.186 
43 0.183 0.182 0.185 
44 0.185 0.186 0.184 
45 0.181 0.187 0.182 
46 0.190 0.185 0.187 
47 0.186 0.183 0.187 
48 0.187 0.180 0.187 
49 0.188 0.180 0.186 
50 0.180 0.182 0.187 
51 0.191 0.184 0.187 
52 0.183 0.186 0.191 
53 0.183 0.188 0.183 
54 0.192 0.187 0.185 
55 0.181 0.190 0.185 
56 0.179 0.189 0.181 
57 0.188 0.186 0.179 
58 0.187 0.186 0.190 
59 0.187 0.189 0.187 
60 0.184 0.184 0.183 
61 0.182 0.190 0.185 
62 0.191 0.192 0.184 
63 0.188 0.188 0.182 
64 0.187 0.186 0.182 
65 0.183 0.187 0.188 
66 0.182 0.182 0.190 
67 0.181 0.181 0.192 
68 0.190 0.187 0.179 
69 0.187 0.190 0.183 
70 0.188 0.189 0.181 
71 0.182 0.184 0.184 
72 0.187 0.189 0.181 
73 0.186 0.188 0.182 
74 0.179 0.187 0.185 
75 0.191 0.183 0.190 
76 0.181 0.188 0.188 
MIN.: 0.179 AVG.: 0.186 
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FLOATING ROOF PONTOON READINGS 
(in inches) 

PLATE 
NO. 

Reading 

1 0.187 
2 0.185 
3 0.191 
4 0.188 
5 0.187 
6 0.186 
7 0.187 
8 0.191 
9 0.189 

10 0.190 
11 0.187 
12 0.189 
13 0.187 
14 0.188 
15 0.192 
16 0.191 
17 0.188 
18 0.191 
19 0.188 
20 0.187 
21 0.185 
22 0.181 
23 0.182 
24 0.184 

PLATE 
NO. 

Reading 

25 0.181 
26 0.180 
27 0.179 
28 0.178 
29 0.177 
30 0.181 
31 0.180 
32 0.182 
33 0.181 
34 0.182 
35 0.188 
36 0.189 
37 0.187 
38 0.191 
39 0.189 
40 0.188 
41 0.187 
42 0.187 
43 0.188 
44 0.191 
45 0.189 
46 0.189 
47 0.187 
48 0.187 
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FLOATING ROOF RIM PLATE UT READINGS 
(in inches) 

PLATE 
NO. 

Reading 

1 0.178 
2 0.181 
3 0.183 
4 0.180 
5 0.180 
6 0.182 
7 0.181 
8 0.179 
9 0.179 

10 0.181 
11 0.181 
12 0.178 
13 0.183 
14 0.184 
15 0.178 
16 0.182 
17 0.180 
18 0.181 
19 0.181 
20 0.183 
21 0.179 
22 0.184 
23 0.182 
24 0.181 
25 0.180 
26 0.179 
27 0.181 
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EFR SUMP READINGS 
(in inches) 

NOZZLE V/ PLATE EFR 
WALL 

N READING S READING 

1 0.231 1 0.230 
2 0.229 2 0.230 
3 0.227 3 0.228 
4 0.224 4 0.226 
E READING W READING 

1 0.230 1 0.230 
2 0.229 2 0.230 
3 0.227 3 0.230 
4 0.228 4 0.228 

BOTTOM 
LOCATION READING READING 

N 0.257 0.256 
S 0.257 0.256 
E 0.256 0.255 
W 0.256 0.255 

CENTER 0.255 0.255 
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5.0 NDT INSPECTION 

5.1 NDT INSPECTION SCOPE 

The following Nondestructive Testing (NDT) was conducted to evaluate the physical 
characteristics of the tank: 

A) Magnetic Flux Leakage (MFL) scanning of the bottom for the detection of 
significant product side or soil side metal loss. Performed in accordance with 
HMT Inspection MFL Procedure No. 1611.6, Revision No. 2 (HMT I-1).

 B)  Quantitative remaining thickness measurements in any area of significant metal 
loss. Performed in accordance with HMT Inspection UT Procedure No. 1611.1, 
Revision No. 6. 

 C)  Visual (VT) inspection of areas restricted from MFL coverage for the detection of 
anomalies or significant product side metal loss which may affect the integrity. 
Performed in accordance with HMT Inspection VT Procedure No. 1611.9, 
Revision No. 4. 

 D)  Random Ultrasonic (UT) readings on shell / roof nozzles. Performed in 
accordance with HMT Inspection UT Procedure No. 1611.1, Revision No. 6.

 E)  Random Ultrasonic (UT) readings on bottom / sump plates. Performed in 
accordance with HMT UT Procedure No. 1611.1, Revision No. 6. 

 F)  Random Ultrasonic (UT) readings on shell / roof plates. Performed in 
accordance with HMT Inspection UT Procedure No. 1611.1, Revision No. 6. 
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5.2 SIGNIFICANT FINDINGS  

MFL scanning revealed no areas of significant metal loss. 

5.3 BOTTOM INSPECTION  

Bottom plates were inspected utilizing MFL, UT and VT inspection methods. The bottom 
was inspected for the detection of both product side and soil side metal loss. Areas 
identified by MFL scanning as exceeding or closely approaching the critical thickness 
were quantified by UT and pit gauge measurements. Recording criteria was set by the 
client at 0.180 inch or less remaining thickness on the interior plates, 0.212 inch or less 
remaining thickness on the annular ring (ref. Section 4.2.3). Nominal bottom plate 
thickness is 0.250 inch. 

Areas of restricted access to MFL scanning coverage included near the shell-to-bottom 
weld, plate-to-plate lap welds, the floating roof support, under internal piping, and gauge 
poles. 

Bottom lap welds were inspected utilizing VT inspection method. 

Internal shell-to-bottom weld was inspected utilizing VT inspection method. 

External shell-to-bottom weld was inspected utilizing VT inspection method. 

Bottom Edge Projections UT data was collected utilizing random readings. One (1) 
reading was taken every 10 feet (ref. Section 4.2.3). 

Bottom annular plate UT data was collected utilizing random readings. Three (3) 
readings per bottom plate were taken (ref. Section 4.2.3). 

Bottom plate UT data was collected utilizing random readings. Three (3) readings per 
bottom plate were taken (ref. Section 4.2.3). 

5.4 SHELL INSPECTION 

Internal shell welds were inspected utilizing VT inspection method. 

External shell welds were inspected utilizing VT inspection method. 

Shell plate UT data was collected utilizing random readings. Ten (10) readings were 
taken per course up the stairway (ref. Section 4.3.3). 
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5.5 NOZZLE INSPECTION 

Internal shell nozzle welds were inspected utilizing VT inspection method. 

External shell nozzle welds were inspected utilizing VT inspection method. 

Shell nozzle UT data was collected utilizing random readings. One (1) reading per 
reinforcing pad, flange face, and cover (when applicable) was taken. Four (4) readings 
per nozzle neck at 0°, 90°, 180°, and 270° were taken (ref. Sect. 4.4.2). 

Floating roof nozzle UT data was collected utilizing random readings. One (1) reading 
per nozzle neck was taken (ref. Sect. 4.6.2). 

5.6 FLOATING ROOF INSPECTION 

Internal / external floating roof plates were inspected utilizing VT inspection method. 

Floating roof deck plate UT data was collected utilizing random readings. Three (3) 
readings per plate were taken (ref. Section 4.5.4). There were no readings which 
exceeded 0.090 inch or less (ref. API 653, Para. 4.2.1.2). 

EFR Sump UT data was collected utilizing random readings.  Sixteen (16) readings were 
taken along the wall, and ten (10) readings were taken across the bottom (ref. Section 
4.5.4). There were no readings that deviated significantly from nominal thickness. 
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6.0 EQUIPMENT 

6.1 MAGNETIC FLUX LEAKAGE 

MFL equipment utilized consisted of a HMT-I1- bottom scanner. 

6.2 ULTRASONIC 

UT equipment utilized for the inspection was a GE USM Go Flaw Detector. 

Transducer equipment utilized was a BRITEK 7.5 MHz, 0.375 inch dual element. 

Calibration block equipment utilized was a 5 step, 4340 carbon steel test block. 

Echogel 20 and water were used as a couplant. 

6.3 LEVEL 

Level equipment utilized was a Topcon Marksman RL-H4C self-leveling rotating laser. 
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7.0 WARRANTY 

WARRANTY 

HMT Inspection, a division of HMT LLC (“HMT”) has evaluated the condition of this tank 
based on the observations and measurements made by the HMT Tank Inspector and 
within API 653 guidelines. While our evaluation accurately describes the condition of the 
tank at the time of inspection, the tank owner / operator must independently assess the 
inspection information / report provided by HMT and any conclusions reached by the 
tank owner / operator and any action taken or omitted to be taken are the sole 
responsibility of the owner / operator. With respect to inspection and testing, HMT 
warrants only that the services have been performed in accordance with accepted 
industry practice. If any such services fail to meet the foregoing warranty, HMT shall re-
perform the service to the same extent and on the same conditions as the original 
service. 

The preceding paragraph sets forth the exclusive remedy for claims based on failure or 
of defect in materials or services, whether such claim is made in contract or tort 
(including negligence) and however instituted, and, upon expiration of the warranty 
period, all such liability shall terminate. The foregoing warranty is exclusive and in lieu of 
all other warranties, whether written, oral, implied or statutory.  NO IMPLIED  
WARRANTY OF MERCHANTABILITY OR FITNESS FOR PURPOSE SHALL APPLY, 
nor shall HMT be liable for any loss or damage whatsoever by reason of its failure to 
discover, report, repair or modify latent defects or defects inherent in the design of any 
tank inspected. In no event, whether a result of breach of contract, warranty or tort 
(including negligence) shall HMT be liable for any consequential or incidental damages 
including, but not limited to, loss of profit or revenues, loss of use of equipment tested or 
services by HMT or any associated damage to facilities, down-time costs or claims of  
other damages. 
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Tank Stand-off Tank Stand-off 

Tank Stand-off Tank Stand-off 
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Nameplate Manway A & Nozzle C 

Nozzle C ENRAF Data Plate 
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ENRAF Radar Unit 
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Insert Plate F Manway G 

Nozzle H Floating Suction Level Indicator 
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Nozzle J Nozzle K 

Nozzle L Insert Plate M 
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Insert Plate N 
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Automatic Gauge 
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Automatic Gauge Data Plate Insert Plate P 

Insert Plate Q Pipe Nipple R 
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High-Level Alarm Assembly 
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Insert Plate W Nozzle X 

Nozzle Z & Insert Plate AA Underside of Bottom Edge Projection 
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Area of Shell Coating Failure Area of Coating Failure 
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Bottom Stand-off Bottom Stand-off 

Bottom Stand-off Bottom Stand-off 
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Bottom Stand-off Manway A 

Nozzle C Insert Plate F 

APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 



 
 

      

   
 

 

      
  

      
 

8.0 PHOTOGRAPHS            Page  67  of  93  

Manway G Nozzle H 

Nozzle J Nozzle K & L 
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Insert Plate M Insert Plate N 

Insert Plate O Insert Plate Q 
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Pipe Nipple R Nozzle U 

Nozzle U Nozzle V 
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Insert Plate W Nozzle X 

Nozzle Z & Insert Plate AA Diffuser Assembly 
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Sacrificial Anode Bottom Coating Surface 

Failed Bottom Coating Bottom Plate Under Failed Coating 

APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 



 
 

      

   
 

 
 
 
 
 

      
 

8.0 PHOTOGRAPHS            Page  72  of  93  

Floating Roof Leg 
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Floating Roof Sump Floating Roof Drain Hose 
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Floating Suction Level Flag Cable 
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Floating Suction and Swing Line Floating Suction Pontoons and Swing Line 

Floating Suction Swing Line Float Well 
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Pop Up Vent Floating Roof Drain 
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Gauge Pole Temperature Probe 
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Floating Roof Seal 

Rim Vent Rim Vent Pipe 
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Roof Stand-off Roof Stand-off 

Roof Stand-off Roof Stand-off 
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Roof Stand-off Roof Stand-off 

Roof Stand-off Roof Stand-off 
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Gauging Data Plate 
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Gauge Pole 
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Gauge Pole ENRAF Data Plate 

Gauger’s Platform Intermediate Platform 
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Wind Girder Pipe A 

Pipe B Manway C 

APIRPTNE.DOT REV 2 23263221 Tank 14r (Rev 1) 5/7/2019 10:30 AM 



 
 

      

   
 

 

      
  

      
  

8.0 PHOTOGRAPHS            Page  85  of  93  

Pipe Nipple D & Coupling E Pipe F 

Pipe G & Pop Up Vent Nozzle I 
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Gauge Pole Well Float Well 

Pipe Nipple L Rim Vent 
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Rolling Ladder Assembly 
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Rolling Ladder Assembly Floating Roof Leg 

Pontoon Opening Pontoon Opening 
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Area of Coating Failure Area of Ice on Deck 

Area of Ice on Deck Ice Covering Bottom of Sump 
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