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Memorandum 
 
 
Date:  11 July 2023 
 (Revised 24 July 2023) 
 
To: (US Navy, NAVFAC, Joint Task Force, Red Hill) 
 
From:  
 
CC:  
 
Project: 221162 − Red Hill Defueling Support, Joint Base Pearl Harbor-Hickam, 

Honolulu, HI 
 
Subject: Supplemental Information for Use in JTF Response to 23 June 2023 DOH Email 

Regarding Red Hill Bulk Fuel Storage Facility (RHBFSF) Harbor Tunnel Pipe 
Supports and Pipeline Corrosion 

 

1. BACKGROUND AND PURPOSE 

This memo addresses site observations listed in an email by the Department of Health (DOH) 
Hawaii to the Navy, “Pipe Support and Pipe Pics for Navy,” dated 23 June 2023 (see 
Appendix A of this memo for details).  was present 
during the site walkdown with the Navy, DOH, and the Environmental Protection Agency (EPA) 
on 12 and 13 June 2023. 
 
The DOH noted nine locations within the Harbor Tunnel where some pipe support defects 
could affect load transfer from the . These 
conditions comprised: 

1. Nuts that were not tightened down flush against base plates  
2. A pipe support flange that was cut  
3. Grout missing under base plates  

 
The DOH also noted a location where the wrapping on the  pipelines was 
deteriorated at the invert of the pipe and where sections of exposed pipe showed surface 
corrosion  see Figure 1 and Figure 2. 
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We understand that although these defects could be addressed through a new contract 
process, the execution of the repairs could possibly delay the currently planned defueling 
process. Therefore, the purpose of this memorandum is to determine if the system can be safely 
operated during the defueling process without the need to perform any repairs of the identified 
piping and pipe support deficiencies in the DOH email. 

2. PIPE SUPPORTS 

2.1  Original Evaluation of Pipe Supports in the Harbor Tunnel 

In 2022,  performed an evaluation of the pipe supports in the Harbor Tunnel, assuming all 
the pipe supports were in good condition. Evaluation results are shown in Section 7.4.1 of our 
Final Assessment Report, “Assessment of Red Hill Underground Fuel Storage Facility,” dated 
April 2022. Our original modeling approach and evaluation of the pipe supports in the Harbor 
Tunnel are repeated below for completeness. 

The typical pipe support in the Harbor Tunnel is made of steel angle sections, as shown in 
Figure 3 (identical to Figure 7-84 in our April 2022 report).  

 
 

 

 

Figure 3 – Representation of a Typical Pipe Support in the Harbor Tunnel 
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Figure 4 – Representation of Typical Pipe Supports Between Anchors 

Figure 5 (identical to Figure 7-86 in our April 2022 report) shows the demand-to-capacity 
ratios (DCRs) for the different structural elements of the controlling pipe support under design 
loads.   

 
he results indicate that the 

structural capacity of the pipe supports is adequate for operational and seismic loads. Note our 
original evaluation, as presented in our April 2022 report, assumed that the system would be 
continuously operated in the future. Therefore, we also considered seismic loads in accordance 
with the ASCE 7 code requirements. 
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Figure 5 – Demand-to-Capacity Ratios (DCRs) for a Typical Pipe Support  
at the Harbor Tunnel 

2.2 Re-Evaluation of the JP-5 and F-24 Lines in the Harbor Tunnel with 
Missing Supports 

The main purpose of the steel pipe supports in the Harbor Tunnel is to provide vertical support 
for the JP-5 and F-24 pipelines and lateral restraint.  

 
 

 
The defects at , as observed by the EPA/DOH 
walkdown team, are summarized as follows (see Appendix A of this memo for photographs 
and details): 
 
• Loose anchor bolt nuts  

• Grout damage and partial base plate contact with the grout resulting in limited vertical 
support capability  

• Cut flange on the double angle column for  

Note that the anchor bolts at the base will not be subjected to tension under operating loads 
and that the compression capacity of the pipe supports will not be significantly impacted even if 
the anchor bolt nuts are loose  
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defueling process without the need to address the issues observed for  

 in the Harbor Tunnel. 

2.3 Commentary on the Base Plates with Partial Contact at  

The walkthrough team also identified missing grout and base plate with partial contact at 
, as shown in Figure 8. 

 
As previously discussed, the grout damage under the base plates, as shown, may affect the 
compression capacity of the steel pipe supports. However, these issues can be addressed using 
steel shim plates or non-shrink grout to fill the void below the base plates, if required, prior to 
the defueling process.  
 

(b) (3) (A)

(b) (6)

(b) (3) (A)

(b) (3) (A)

(b) (5)



Memo to   - 9 - 11 July 2023 
Project 221162 (Revised 24 July 2023) 
 

Figure 8 – Grout Damage and Partial Base Plate Supports Observed by the Walkthrough 
Team (extracted from Appendix A of this memo) 

Figure 9 presents typical pipe support and base plate details in the Harbor Tunnel. Also shown 
in Figure 9 is the area with potentially missing grout for , as observed by the DOH/EPA 
walkthrough team. The missing grout for  is mainly located  

 the contact area with the base plate.  
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In 2015, the . pipelines in the Harbor Tunnel underwent inline inspections (ILI) 
by , which encompassed evaluating sections of wrapped pipe. The final 
inspection report evaluated the condition of the girth welds, areas of metal loss, and the effect 
of dents, among other items, as they relate to the ability of the pipeline to safely operate. Each 
defect evaluated was tied to a maximum allowable operating pressure (MAOP) to inform where 
repairs were required in the short and long term. 
 
In  inspection report, ID label GW2540 (GW for a girth weld) on the  pipe 
is between see Figure 10, where the wrap is visible at the girth weld 
location).  

 
 

 

Since GW2540 for the F-24 pipeline lies between , from the  
report, the girth weld downstream between  would either be GW2530 or 
GW2520, based on pipe support and girth weld spacing. The minimum wall thickness for these 
girth welds is at GW2530 and is ., with a nominal wall thickness of . (Figure 11). 
Therefore, at this weld, the pipeline has 88% of its nominal wall thickness. The ILI evaluation 
determined a maximum allowable operating pressure of  at this location. This allowable 
operating pressure is significantly above that which will be used during defueling. Therefore, 
this section of pipe is acceptable without further repair. The maximum operating pressure 
during the defueling process in the Harbor Tunnel is less than  psi, which is equivalent to 
about . 
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For the JP-5 pipeline, GW2570 is between . From the  
report, the girth weld  would be either GW2560 or 
GW2550, based on pipe support and girth weld spacing.  

 
Therefore, at this weld, the pipeline has 74% of its nominal wall thickness. The ILI evaluation 
determined a maximum allowable operating pressure of  psi at this location. This allowable 
operating pressure is still significantly above that which will be used during defueling. 
Therefore, this section of pipe is acceptable without further repair. 
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4. CONCLUSIONS 

 
 

 
 

 

The original pipe support design in the Harbor Tunnel had a significant safety margin against 
gravity loads. The performance of both the pipelines and the pipe supports still meets code 
requirements against gravity loads even if all the other pipe supports  

have completely lost their load-carrying capacity. In other words, the 
pipeline system in the Harbor Tunnel can be safely operated during the defueling process 
without the need to address the issues observed. 
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                         APPENDIX A
         Pipe Support and Pipeline Photos
                   in the Harbor Tunnel
 (Attachment in DOH's Email Dated 23 June 2023)
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