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As requested, we are providing this email to consolidate our assessment of the Dresser couplings’
capacity to resist vacuum loads.
The process hazard assessment (PHA), as part of our April 2022 independent assessment,
recommended evaluating the Dresser couplings’ capacity to withstand vacuum conditions as a result
of leak-by at the butterfly valves in the pumphouse. In our report, we then evaluated historic test
data and performed an independent analysis to address the PHA recommendation.
As noted in our April report, we reviewed Test Report No. C2613 provided by Dresser Utility
Solutions (shown in Section 2.2.2 of our report and attached to this email for reference). The Dresser
report provides empirical evidence of the Dresser couplings’ ability to maintain a seal under partial
vacuum conditions. Although the vacuum pressure in the test report was 20-in of mercury which
corresponds to 9.82 psia (i.e., 67% of atmospheric pressure rather than 100% of atmospheric
pressure), Dresser’s test demonstrated sufficient capacity under these conditions so long as the
Dresser couplings’ seals are properly maintained. We discuss these test results and our further
analysis in Section 7.3.11.3 of our report. We independently performed a calculation demonstrating
the adequacy of the piping portion of the coupling under vacuum conditions and determined the
pipe sizes that are provided have sufficient capacity. Based on the test report from Dresser and the
check we performed for the piping, we believe potential vacuum pressures in the system do not
pose a significant risk to the sealing system for these types of Dresser couplings.
We consider this PHA recommendation addressed and closed.
Best regards,
Paul
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2. PRESENT CONDITION OF NDAA ITEM NOS. PSC.44A AND PSC.71A 

The damaged concrete is shown in the photos of NDAA Item Nos. PSC.44A and PSC.71A, see 
Figure 2 and Figure 3, respectively. 

Figure 2 –NDAA Deficiency Item PSC.44A (located next to Pipe Support [PS] 144) 

Figure 3 –NDAA Deficiency Item PSC.71A (located next to PS 171) 

The diameters of both the F-24 and JP-5 pipes are reduced at PSC.44A (Figure 2), likely due to 
previous repairs. The reduced pipe sections are likely sleeved through the  
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In contrast, it appears that the anchorage at the location of PSC.71A remains largely intact for 

 
 

3. ASSESSMENT OF CONCRETE PIPE ANCHORS 

3.1 Original Design of Concrete Pipe Anchors 

The main design purpose of the  
 

. Figures 4 and 5 show 
typical concrete pipe anchor details, excerpted from the original design documents, Drawing 
No. 294161, "Harbor and Lower Access Tunnel – Typical Sections, Pipe Supports, and 
Anchors." 
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Figure 4 – Typical Section through Pipe Anchor and Horizontal Design Forces on Anchor 
(excerpted from Drawing No. 294161) 

Figure 5 –Typical Plan View Section Cut of Concrete Pipe Anchor  
(excerpted from Drawing No. 294161) 
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The original design temperature differentials (that result in the horizontal design axial forces 
above) for the pipelines were not available. However, based on the horizontal design anchor 
forces shown above, we estimated that the minimum temperature differential considered in the 
original design was 20°F. 
 
Note that the lack of axial connection between the pipelines and the concrete block due to the 
likely presence of sleeves at PSC.44A converts these anchor supports to sliding supports 
(guides) which provide vertical and lateral (transverse) support but allow movement of the 
pipelines in the longitudinal (axial) direction. 

3.2 Temperature Gradient 

3.2.1 Fuel Temperature in the Underground Storage Tanks 

Figure 6 shows the underground storage tanks and fuel types stored in the tanks. Six tanks 
. The present fuel temperature in the tanks filled 

with fuel ranges from 76°F to 82°F. See Appendix A for the fuel temperature details in each 
tank storing fuel. Note that the photos in Appendix A were taken on 17 November 2022. 
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4. CONCLUSIONS 

The sections of the  are reduced at PSC.44A, likely due to previous 
repairs. The reduced pipe sections are likely sleeved through th  

 
 

. Replacing the chipped concrete at this location will likely 
not be sufficient to reinstate the original design anchorage forces for the  

 unless the reduced sections are also anchored into the concrete. 
 
It appears that the anchorage at the location of PSC.71A remains intact . The 
existing embedded angle rings at PSC.71A are adequate to resist the temperature differential 
of 10°F even if there is some damaged concrete since the minimum temperature differential 
considered in the original design was 20°F. 
 
The present fuel temperature in the tanks filled with fuel ranges from 76°F to 82°F. We assume 
that the ambient temperature in the lower access tunnel and the harbor tunnel (where the fuel 
pipelines are located) will not be less than 72°F during the defueling process. Given the 
maximum fuel temperature of 82°F, the maximum temperature differential in  

 will be no more than 10°F during the defueling process. 
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