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A. EXECUTIVE SUMMARY

Austin Brockenbrough & Associates, LLC (Brockenbrough) was retained by NAVFAC EXWC under
Contract No. N3943020D2242, Delivery Order N3943022F4333 to perform an inspection of the fuel
transfer system, supporting infrastructure, and appurtenances, including valves and any other corrosion
prone equipment at the Red Hill Bulk Fuel Storage Facility (RHBFSF) at Joint Base Pearl Harbor Hickam

BPHH). ncluded i this inspection s the R
_ pipelines from harbor-side entrance to the underground pumphouse, including up to
the Surge Tanks, to the Red Hill Bulk Tank Farm (RHTF). Also included is the supporting_

_ pipelines that runs from the RHTF to Tank.311 located outside of- 3.

As required by this Delivery Order, Brockenbrough along with our subconsultants, InterSpec, LLC and E&I
Hawaii, executed a pipeline inspection site visit to JBPHH. The inspection activities occurred during
March 21, 2022, through May 23, 2022. This inspection was performed following the principles of API
570 and included external corrosion direct assessment (ECDA) of the pipelines, visual inspection of the
pumps and other fuel system components, phased array ultrasonic testing (PAUT) of pipeline girth
welds, and long-range ultrasonic testing (LRUT) of pipelines within concrete bulkheads. The following
report was generated from the results of our field investigations, discussion with personnel,
calculations, and analysis and represents the findings, assessments, recommendations, and conclusions
developed during this project.

The current condition assessment is primarily based upon the inspection efforts made during our field
investigation, and relevant supporting material provided in the government furnished information. We
have assigned five easily understood levels of condition:

e Poor —The piping system is showing signs of significant integrity issues such as severe corrosion
where significant pipe wall loss, greater than 50-percent, is present.

e Fair—The piping system is showing signs of moderate to severe integrity issues such as
corrosion where pipe wall loss, greater than 40-percent but less than 50-percent, is present.

e Satisfactory — The piping system is showing signs of moderate integrity issues such as moderate
corrosion where pipe wall loss, greater than 10-percent but less than 40-percent, is present.

e Good — The piping system shows signs of light to moderate corrosion where pipe wall loss, less
than 10-percent, is present.

e Excellent — The piping system shows no signs of integrity issues or active corrosion.

The API 570 inspection and other advanced inspection methods performed on the fuel transfer systems
at RHBFSF resulted in several findings and repair recommendations which have been prioritized into
three categories:

e Mandatory/Urgent Repairs - Repairs identified as urgent are those that represent an
immediate/major risk to personnel safety and/or the environment and have failed a fitness for

Executive Summary page 5
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service evaluation. These are repairs that are critical to the hydraulic and structural integrity of
the piping system and should be completed as soon as possible prior to defueling the RHTF.

e long-Term Repairs - Repairs identified as long-term are those that do not pose an immediate
risk to personnel safety and/or the environment. These repairs are not critical to the hydraulic
and structural integrity of the piping system.

e Other Items of Note - Repairs or upgrades that could be addressed to upgrade the system piping
to meet current military criteria or improve system operations but may not be warranted based
on cost-benefit considerations and timeline of defueling the RHBFSF.

The decision has been made to close and defuel the Red Hill Bulk Fuel Storage Facility’s fuel systems
within the next five years. Therefore, the urgent recommendations included in this report are focused
on system repairs needed to safely defuel the RHTF over the next 5 years. The only systems within the
scope of this report that will remain in service after the fuel system closure of the RHBFSF is the UGPH.
All the urgent and long-term deficiencies identified within the UGPH are recommended. These long-
term deficiencies should be programmed for execution after defueling operations are complete.

In general, the piping systems at the RHBFSF are in fair to satisfactory condition and were found to be
serviceable to support defueling operations. However, there were several identified mandatory/urgent
deficiencies that should be corrected prior to performing defueling operations. Many of these urgent
deficiencies are due to weeping fittings, severe external corrosion, and pitting, loose and/or missing
fasteners on valves and other components, additional protective measures, and severe corrosion or
damage on pipe supports and anchors. A complete list of repairs and deficiencies can be found in
Section F of this report and are broken down between product and geographic locations.

The following is a summary of the major repairs recommended prior to defueling operations begin.

e Replacement of 22 steel pipe supports supporting the F-24 and JP-5 pipelines throughout the
Harbor Tunnel.

e Replacement of 10 steel pipe supports supporting the FOR pipelines throughout- 3/Lower
Access Tunnel.

e Repair of the two concrete pipe anchor bulkheads. (Deficiency Item Nos.-44A and -71A)

e Replacement of approximately 150 Iinear- of aboveground 6- FOR pipe from Tanks.
311 isolation valve to aboveground/underground pipeline transition outside of- 3.
(Deficiency Item No. FOR.059)

e Perform Borescope examination of underground FOR Pipeline at- 3. Note: Thisis nota
repair but a requirement for further nondestructive examination of this pipe segment. This is
currently under contract to be performed in the near future. (Deficiency ltem No. FOR.055)

e Replacement of Tank 9 sample piping. (Deficiency Item No. FOR.031)

e Perform further NDE assessment of bell joint weld between.572 and.573 due to
geometric anomaly/dent on the 18- JP-5 pipeline. (Deficiency JP5.077)

Executive Summary page 6
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Based on the LRUT investigation and results performed during this inspection, there were five (5)
locations that have indications present that require follow-on verification to determine the extent and
size of the indications. These locations should be inspected prior to performing defueling operations
and they include:

° CML#- B8 (Between.135 and.136) — Anindication (corrosion spot) was observed
approximately 7 past the concrete bulkhead, towards the tank gallery, underneath the
pipe wrap. Location of indication is on the_pipeline. It is recommended that the
pipe wrap be removed, and the pipeline be inspected at this location.

° CML#. B17 (Between.239 and.240) — An area of inactive pitting (approximately 0.050

- deep) with some large area scaling was identified. An additional two areas of possible

corrosion of similar magnitude of pitting are suspected under the pipe wrap at this location.
These areas are located on the_ pipeline. It is recommended that the pipe wrap be
removed, and the pipeline be further inspected at these locations.

CML#. B21 (Between.291 and.292) — One confirmed indication was detected at
approximately -402 to —411- from setup on the_pipeline. There was also an
indication identified at the pipeline to concrete saddle support-195 on the_
pipeline that will require additional investigation. This will require the pipe to be lifted off the

concrete support or the pipe support removed and replaced to allow further inspection. Itis
recommended that follow-up inspection occur at both these locations.

° CML#. B26 (Between.570 and .571) — One indication was observed approximately -460
- from setup on the_ pipeline. Indication is believed to be under the pipe
wrap. It is recommended that the pipe wrap be removed at this location and further inspection
of the pipe in this area be performed to confirm the extent of this indication.

° CML#- B26 (Between.570 and .571) —Two indications were noted approximately -976
- and —963- from setup on the_ pipeline. The indication is believed to be
under pipe wrap. It is recommended that the pipe wrap be removed at this location and
further inspection of the pipe be performed to confirm the extent of these indications.

The following is a summary of deficiencies for all four product pipelines within the RHBFSF.

Quantity of . .
Quantity of Long Term Quantity of Other
Mandatory/Urgent .
. Repairs Items of Note
Repairs
F-24 Pipelines 19 31 16
JP-5 Pipelines 21 64 42
F-76 Pipeline 47 79 25
FOR Pipelines 22 43 1
Total 109 217 84

NOTE: Quantities include previous deficiencies identified in the 2016 and 2019 “Inspection and Repair
of Red Hill Pipelines Report”.
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The following is a summary of deficiencies for all pipe supports within the RHBFSF.

Quantity of . .
Quantity of Long Quantity of Other
Mandatory/Urgent .
) Term Repairs Items of Note
Repairs
FOR Pipe Supports 12 199 34
Frame Pipe Supports (JP-5/F-24) 22 670 56
Concrete Sleepers (F-76) 2 61 553
UGPH Pipe Supports - 26 96
Surge Tank Pipe Supports - 9 9
Total 36 965 748

Disclaimer

Report is based on information known as of the date of the report and subject to revision should new
information become available.

Photograph Release Statement

All photographs contained in this report unless otherwise noted were taken by Austin Brockenbrough &
Associates, LLC or its subcontractors. Austin Brockenbrough & Associates, LLC hereby grants permission
to the US Government and its contractors to publish/republish these photographs.
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B. INTRODUCTION

Austin Brockenbrough & Associates, LLC (Brockenbrough) was retained by NAVFAC EXWC under
Contract No. N3943020D2242, Delivery Order N3943022F4333 to perform an inspection of the fuel
transfer system, supporting infrastructure, and appurtenances, including valves and any other corrosion
prone equipment at the Red Hill Bulk Fuel Storage Facility (RHBFSF) at Joint Base Pearl Harbor Hickam

(JBPHH). Included in this inspection is the_ the_ and theH

_ pipelines from the entrance to the underground pumphouse, including up to the (A)

Surge Tanks, to the RHBFSF. Also included is the supporting_ pipelines

that runs from the RHBFSF Tanks to Tank.311 located outside of- 3.

As required by this Delivery Order, Brockenbrough along with our subconsultants, InterSpec, LLC and E&l
Hawaii, executed a pipeline inspection site visit to JBPHH. Our inspection activities occurred during
March 21, 2022, through May 23, 2022. This inspection was performed following the principles of API
570 and included External Corrosion Direct Assessment (ECDA) of the pipelines, visual inspection of the
pumps and other fuel system components, phased array ultrasonic testing (PAUT) of pipeline girth
welds, and long-range ultrasonic testing (LRUT) of pipelines within concrete bulkheads. The following
report was generated from the results of our field investigations, discussion with personnel, and various
calculations and analysis and represents the findings, assessments, recommendations, and conclusions
developed during this project.

1. Infrastructure Assessment Objectives

The objective of this assessment is to conduct an inspection of the fuel transfer system, supporting
infrastructure, and related POL appurtenances at the RHBFSF, report findings and provide
recommendations, and provide an assessment of the overall condition of the POL piping system:s.

The decision has been made to close and defuel the Red Hill Bulk Fuel Storage Facility’s fuel
systems within the next five years. Therefore, the urgent recommendations included in this report
are focused on system repairs needed to safely defuel the RHTF over the next 5 years. The only
systems, within the scope of this report, that will remain in service after the fuel system closure of
the RHBFSF are the surge tanks and UGPH. All the urgent and long-term deficiencies identified
within the UGPH are recommended. These long-term deficiencies should be programmed for
execution after defueling operations are complete.

2. Project Scope

For the purposes of this assessment, the scope boundary and area of interest includes the JP-5, F-
24, and F-76 pipelines from the Surge Tanks (Tanks 0221, 0222, 0223, and 0224), inside the
Underground Pumphouse (UGPH), in the Harbor Tunnel, in the Lower Access Tunnel, and in the Red
Hill Tank Gallery. The scope also includes the Fuel Oil Reclaim (FOR) pipelines from TankI311,
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outside of- 3, in the lower access tunnel, and in the Red Hill Tank Gallery. Our project scope of
work includes the following pipeline inspection techniques and methodologies:

e Gathering of historical system data and review of Government Furnished Information (GFl).

e Performing a visual and hands-on pipeline inspection following the principles of API 570.

e Performing guided wave ultrasonic testing of piping portions passing through concrete
bulkheads.

e Performing phased array ultrasonic testing (PAUT) of pipeline girth welds.

e Collecting ultrasonic thickness measurements on the pipelines to determine nominal
pipeline wall thicknesses.

The systems included in this assessment are as follows:

e JP-5—-The JP-5 aviation kerosene grade fuel system includes the associated pipeline systems
and support equipment.

e F-24 —The F-24 aviation kerosene grade fuel system includes the associated pipeline
systems and support equipment.

e F-76 —The F-76 diesel grade fuel system includes the associated pipeline systems and
support equipment.

e FOR-The FOR system contains untreated off-spec or contaminated product from the three
main bulk fuel products (such as tank water bottoms) and includes the associated pipeline
systems and support equipment that contain FOR.

The fuel systems are further broken down by sub-systems, or areas, as follows:

e UGPH —The UGPH which contains the primary distribution pumps, the Surge Tanks, and
associated piping.

e Harbor Tunnel — The tunnel between the UGPH and RHTF containing the three primary bulk
fuel pipelines.

e RHTF —The RHTF contains the 20 primary bulk fuel storage tanks and associated piping.

° - 3 Tunnel — FOR piping from TankI311 to RHTF.

3. Use of this Report

This report identifies deficiencies within the RHBFSF and provides the urgency of when they should
be performed to support defueling operations over the next five years. The engineering evaluation
was performed by Brockenbrough and is supported by the supplemental API 570 Inspection Report
performed by InterSpec, LLC and E&I Hawaii. The engineering evaluation includes all items
identified within the AP1 570 report and any additional findings identified during our assessment.
The full list of engineering evaluation findings and recommendations to support defueling can be
found in Section F of this report. The APl 570 report can be found in Appendix C. Note that the
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urgency assigned to these findings within the engineering evaluation may be different than what is

indicated within the APl 570 report, as the engineering evaluation is tailored for the upcoming

defuel timetable. When there is a discrepancy within this report, all findings and recommendations

within Section F, including the urgency of the recommendations, shall govern. The API1 570 report is

to be used as a reference document to allow the reader access to additional information,
photographs, and backup data. The Brockenbrough engineering team and their associated

qualification are listed in Table 1 below.

4, Project Team

Table 1 below highlights the project team, roles, and contact information.

Table 1 - Project Team

NAME PROJECT ROLE CONTACT INFORMATION

NAVFAC EXWC

Contracting Officer
Contract Specialist
Project Manager
Design Manager

BROCKENBROUGH PERSONNEL - PRIME

0 R Project Manager, AP 570

Program Manager Inspector, SSHO
B - Project Engineer, AP| 570
Director - Fuels Infrastructure Inspector, SSHO

_, PE Field Team Supervisor,

Principal SSHO

PE
_’ Mechanical Engineer, SSHO

Sr. Project Manager

Structural Engineer

CAD Technician

I -

INTERSPEC, LLC PERSONNEL (SUBCONSULTANT - API 570 INSPECTION)

PM, API 570 Inspector

AP1 570 Inspector, SSHO

Field Technician

Introduction
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Table 1 - Project Team

NAME | PROJECT ROLE

| CONTACT INFORMATION

E&I HAWAII PERSONNEL (SUBCONSULTANT - PAUT NDE TECHNICIAN)

NDE Technician/Specialist

NDE Technician/Specialist

Introduction
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C. FACILITY DESCRIPTION

1. Project Location
This pipeline assessment and inspection was performed at RHBFSF at JBPHH, Hawaii.
2. System Overview

Constructed around 1943, the RHBFSF consists of 20 underground storage tanks, an underground
pumphouse, and a 3-mile tunnel containing product piping. The Red Hill storage tanks are bulk
tanks that receive, store, and issue DLA-E capitalized JP-5, F-24, and F-76 to support NAVSUP Fleet
Logistics Center (FLC) mission. The 20 tanks, which were mined inside Red Hill, are steel lined,
concrete encased, and have an approximate storage capacity of 297,000- Tanks 1-4 are
approximately 238- in- and 100- in- Tanks 5-20 are 250- in- and
are 100- in- Fuel receipt into the Red Hill tanks is accomplished via transferring fuel
from ships, pipeline receipt from the commercial refinery, or from the Upper Tank Farm (UTF)
through aboveground pipelines within the Harbor Tunnel and Lower Access Tunnel uphill
approximately three miles. Pumping operations uphill are accomplished by.fuel transfer pumps
ranging from-horsepower. The system also includes-underground Surge Tanks, with a
capacity of_each, that act as an atmospheric buffer during fuel receipt operations. The
pumphouse is configured such that the fuel transfer pumps can work in series or parallel as needed
to match fuel receipt flowrates coming from ships and can provide enough head to successfully fill
the farthest and highest tank. Fuel is issued, via gravity, from the Red Hill Storage Tanks to US Navy
vessels, oilers, and barges at several piers and docks and to Hickam Field. The three main transfer

pipelines that carry fuel to and from the Red Hill Tanks include _
_pipeline. These pipelines are routed aboveground through the

Harbor Tunnel and RHTF and are Service Class 3 per API 570.

There are two FOR systems at this facility: an upper and lower system. The system at RHTF, the
upper system, is currently used to collect sump water from the Red Hill Tunnel Tank Gallery and
water bottoms from the Red Hill Storage Tanks. FOR product is stored in one 1,000. AST, TankI
311, located adjacent to the- 3 entrance. The FOR pipelines within the RHTF consist of a 4-
pipeline header within a floor trench that is connected to each of the Red Hill Storage Tanks. Once
the pipeline leaves the RHTF it transitions out of the trench adjacent to Sump Stationl23 and
increases in size to a 6- pipeline all the way through the lower access tunnel up to the flange on
TankI311. The FOR system at Pearl Harbor, the lower system, has two 14,000. aboveground
storage tanks (ASTs), one 25,000 gal AST, and various associated piping for processing FOR. The
reclaimed fuel can be issued to the truck fillstand or into the F-76 header. For the purposes of this
assessment and inspection, we focused on the upper FOR system. The assessment and inspection
of the lower FOR system at JBPHH is not in the scope of this contract.

Refer to Appendix A and B for detailed drawings showing the fuel system layout and schematics.
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3. F-24 Pipelines

The following table summarizes the general pipeline information associated with the F-24 pipelines
from the surge tanks, within the UGPH, through the tunnel system, and within the RHTF.

Table 2 - F-24 Pipeline Information

Pipeline Identification: . F-24 Pipeline

Current Service: F-24 Aviation Turbine Fuel
Prior Services: Unknown

Installation Date: 1942-1946

Location: RHTF, Harbor Tunnel, UGPH

Carbon Steel, Similar Composition to API 5L and ASTM A53 (based
on Pipe Pedigree Report)*

Class 300 in UGPH, Harbor Tunnel, and RHTF;

Flanges: Class 150 Flanges in RHTF;

Types: Weld neck

Mitered joints; Fabricated Tees and Branch Connections; Factory
Fabricated Tees, Elbows, and Components

Pipe Material:

Fittings:

Gasket Type: Unknown

(1) The seamed piping has both flash welded (FW) and low
frequency electric resistance welded (LF-ERW) longitudinal seam
welds.!

(2) Girth welds: majority of piping is bell-bell-chill ring joints
(possibly with backing rings). Remaining girth welds are standard
butt welds.

Design Code: ASME B31.3 (assumed)

Varies:

(1) Supported on steel pipe supports with sacrificial pad welded to
pipe at contact point with support approximately every 25 ft.

(2) Cast directly into 26 concrete anchors/ bulkheads from UGPH up
to RHTF.

(3) Concrete Sleepers with Slides

Fabrication Method(s):

Supporting Method:

Varies:

(1) Lead-Based Paint throughout system (original paint)
(2) >50% of line has Pipe-Wrap

(3) 1-Part System over Lead Primer

Coating System

Nominal Pipe Diameters:

Nominal Wall Thicknesses: | Primarily 0.25 in.

Maximum Allowable

Operating Pressure -

(MAOP):

Facility Description page 14
CUl
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4,

JP-5 Pipelines

The following table summarizes the general pipeline information associated with the JP-5 Pipelines

from the surge tanks, within the UGPH, through the tunnel system, and within the RHTF.

Table 3 - JP-5 Pipeline Information

Pipeline Identification:

. JP-5 Pipeline

Current Service:

JP-5 Aviation Turbine Fuel

Prior Services:

Unknown

Installation Date:

1942-1946

Location:

RHTF, Harbor Tunnel, UGPH

Pipeline Length:

Carbon Steel, Similar Composition to API 5L and ASTM A53 (based on

Pipe Material:
R SR Pipe Pedigree Report)!
Class 300 in UGPH, Harbor Tunnel, and RHTF;
Flanges: Class 150 Flanges in RHTF;
Types: Weldneck, slip-on
soo Mitered joints; Fabricated Tees and Branch Connections; Factory
Fittings: )
Fabricated Tees, Elbows, and Components
Gasket Type: Unknown

Fabrication Method(s):

(1) The seamed piping has both flash welded (FW) and low frequency
electric resistance welded (LF-ERW) longitudinal seam welds.!

(2) Girth welds: majority of piping is bell-bell-chill ring joints (possibly
with backing rings). Remaining girth welds are standard butt welds.

Design Code: ASME B31.3 (assumed)

Varies:

(1) Supported on steel pipe supports with sacrificial pad welded to
Supporfing Wsihod: pipe at contact point with support approximately every 25 ft.

(2) Cast directly into 26 concrete anchors/ bulkheads from UGPH up to
RHTF.
(3) Concrete Sleepers with Slides

Coating System:

Varies:

(1) Lead-Based Paint throughout system (original paint)
(2) >50% of line has Pipe-Wrap

(3) 1-Part System over Lead Primer

Nominal Pipe Diameters:

Nominal Wall Thicknesses:

Primarily 0.25 in.

Maximum Allowable
Operating Pressure
(MAQP):

Facility Description
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5. F-76 Pipelines

The following table summarizes the general pipeline information associated with the F-76 Pipelines

from the surge tanks, within the UGPH, through the tunnel system, and within the RHTF.

Table 4 - F-76 Pipeline Information

Pipeline Identification:

-F-76 Pipeline

Current Service:

F-76 Marine Grade Diesel

Prior Services:

Heavy Fuel Oil (Unknown Time Period)

Installation Date:

1942-1946

Location:

RHTF, Harbor Tunnel, UGPH - Aboveground

RED HILL BULK FUEL STORAGE FACILITY

Pipeline Length:

Pipe Material: Carbon Steel, Unknown Specification (Assume ASTM A53)}
Class 300 in UGPH, Harbor Tunnel, and RHTF;

Flanges: Class 150 Flanges in RHTF;
Types: Weld neck, slip-on

Fitings: Mitered joints; Fabricated Tees and Branch Connections; Factory
Fabricated Tees, Elbows, and Components

Gasket Type: Unknown

Fabrication Method(s):

(1) The seamed piping has both flash welded (FW) and low
frequency electric resistance welded (LF-ERW) longitudinal seam
welds.?

(2) Girth welds: majority of piping is bell-bell-chill ring joints
(possibly with backing rings). Remaining girth welds are standard
butt welds.

Design Code:

ASME B31.3 (assumed)

Supporting Method:

Varies:

(1) Supported on concrete sleeper supports approximately every 25
ft.

(2) Cast directly into concrete anchors/ bulkheads from UGPH up to
RHTF.

(3) Supported on steel pipe supports with sacrificial pad welded to
pipe at contact point with support approximately every 25 ft.

Coating System:

Varies:

(1) Lead-Based Paint throughout system (original paint)
(2) >50% of line has Pipe-Wrap

(3) 1-Part System over Lead Primer

Nominal Outer Diameters:

32in.
20in. tank piping cross laterals
18 in. reduction for (4) Sectional DBB Isolation Valves

Nominal Wall Thicknesses:

Primarily 0.375 in.

Maximum Allowable
Operating Pressure
(MAOP):

Facility Description
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FOR Pipelines

The following table summarizes the general pipeline information associated with the FOR Pipelines
from Tank S-311, through the tunnel system, and within the RHTF.

Table 5 - FOR Pipeline Information

Pipeline Identification:

6” FOR Pipeline

Current Service:

Fuel Oil Reclaim (FOR)

Prior Services:

Unknown

Installation Date:

Unknown

Location:

RHTF, Lower Access Tunnel, - 3 to Tank $-311

Pipeline Length:

6,600 ft (approximately)

Pipe Material: Carbon Steel, Unknown Specification (Assume ASTM AS53)
Hlaiges: Class 150 Flanges .
Types: Weld neck, slip-on
Fittings: Mitered joints; LR elbows, STD tees and branch connections;
Grooved Mechanical Fittings
Gasket Type: Unknown

Fabrication Method(s):

Buttwelded pipe and Grooved Mechanical Fittings

Design Code:

ASME B31.3 (assumed)

Supporting Method:

Varies:

(1) Fabricated Steel Supports

(2) Stanchion Type Supports

(3) Supported at approximately every 10-15 ft.

Coating System:

Unknown.

Nominal Outer Diameters:

6 in. Lower Access Tunnel to Tank $-311
4 in. (pipe trench within Red Hill Bulk Fuel Storage Facility)

Nominal Wall Thicknesses:

Primarily 0.275 in.

Maximum Allowable

Operating Pressure
(MAQP):

Unknown.

Tables 2-5 Footnotes:

1. In 2019, Enterprise Engineering Inc. (EEl) under contract to APTIM, completed a Pipe Pedigree
Report on the pipelines within the RHBFSF. The results of the testing resolves that both the&

are of an acceptable industry standard, equivalent to ASTM A53, Gr

AN

B piping. The chemistry, grade, and tensile strengths are of a high quality for the time of
production. The FW piping seams were also metallurgically examined and tested to ensure
that the weld quality factor was equal to one (1). In addition, extensive examinations were
made in the tank gallery on the suspected LF-ERW piping utilizing ultrasonic phased array
examinations of 100% of the LF-ERW piping. The results conclude that there is no LF-ERW
piping within the Red Hill Facility which may be affected by seam weld cracks or other type of
selective seam weld corrosion.

2. The F-24, JP-5, and F-76 piping systems are rated for an MAOP of 275 psig provided:

Facility Description
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All repairs and further investigations called for in 2010 EEI Surge Analysis report are
completed.

All repairs and further investigations called for in 2019 APTIM/EEI Inspection and Repair of
Red Hill Pipelines are completed.

Dresser Coupling investigations are completed, and they are found to be rated for 275
MAOP.

Piping is braced off the tank at every location.

Installed materials that will be subjected to full line pressure are rated for 275-

All urgent repairs and further investigations called for in this report are completed.

3. Perthe DoD Defueling Plan of the Red Hill Bulk Fuels Storage Facility an evaluation to confirm

all ratings of piping and hoses between the Red Hill and Pier Facilities is currently under
contract.

Facility Description page 18
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D. INSPECTION METHODOLOGY

The pipeline inspections of the RHBFSF were performed by representatives from Brockenbrough,
InterSpec, LLC, and E&I Hawaii. Pipeline inspection activities occurred over a 9-week period
between March 21 through May 23, 2022. The pipeline inspection followed the principles of API
570. The following is a summary of inspection techniques that were implemented to perform the
assessment of the piping systems within the RHBFSF. Refer to Appendix C— APl 570 Inspection
Report for more information.

1. References

The following references were used in the collection of data, inspection, and assessment of the
piping systems at RHBFSF:

e API570 Piping Inspection Code

e API574 Inspection Practices for Piping System Components

e API577 Welding Inspection and Metallurgy

e ASMEB31.3 Process Piping

e ASME B31G Manual for Determining Remaining Strength of Corroded Pipelines
e 40CFR 112 Oil Pollution Prevention

e NFPA30 Flammable and Combustible Liquids Code

e UFC 3-460-01 Design: Petroleum Fuel Facilities

e UFC 3-460-03 O&M: Maintenance of Petroleum Systems

Additional references and criteria can be found in the API 570 Inspection Report in Appendix C.
2. External Visual and Hands-On API 570 Inspection

The purpose of the external visual and hands-on API 570 Inspection is to find and locate conditions
or areas of concern that compromise the integrity of the piping. Areas of concern included but are
not limited to metal-to-metal contact, corrosion, deteriorated coating systems, weeping joints or
fittings, and damaged or deteriorated pipeline supporting mechanisms. The external visual and
hands-on inspection was performed on the following pipeline segments and wetted system
components under this project scope of work:

° - JP-5 Pipelines from the Surge Tanks to the RHTF including the- tank lateral

piping.

° - F-24 Pipelines from the Surge Tanks to the RHTF including the-tank lateral
piping.

° - F-76 Pipelines from the Surge Tanks to the RHTF including the_lateral
piping.
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° 6- FOR pipelines from Tank.311 to the RHTF including the small ancillary piping within
the trenches, etc.

o All fuel transfer pumps, valves, and other wetted components installed within the four
product systems.

e All associated POL pipeline supports within the RHBFSF.

3. Long-Range Ultrasonic Testing (LRUT)

LRUT uses guided wave technology and excites low-frequency ultrasonic waves that travel the
- of a piping system to detect wall thickness variations. It is an advanced non-destructive
inspection technique. Our inspection team performed LRUT at locations where visual/hands-on
inspection activities are not possible, such as where piping passes through concrete bulkheads or
pipe anchors, etc. InterSpec, LLC performed LRUT at a total of 20 locations throughout the Red Hill
Complex. Our team primarily focused on the concrete bulkhead penetrations associated with the
JP-5, F-24, and F-76 pipelines.

4. Weld Examination and Inspection — Phase Array Ultrasonic Testing (PAUT)

To check welds for service-induced cracking/fatigue, PAUT was completed on 86 girth welds
throughout the POL pipeline systems. PAUT is an advanced non-destructive inspection technique
that uses a set of ultrasonic testing (UT) probes made up of small elements which are pulsed
individually with computer-calculated timing or phasing. PAUT was performed by technicians from
E&I Hawaii. The following is a breakdown of the pipeline girth welds that were examined by PAUT.

e Three within the Surge Tank Piping Gallery (one for each product: JP-5, F-24, and F-76)
e Nine within the UGPH (three per product: JP-5, F-24, and F-76)

e 56 within the Harbor Tunnel (19 per product: JP-5, F-24, and F-76)

e 18 within the tank gallery (six per product: JP-5, F-24, and F-76)

NOTE: PAUT was not performed on the FOR piping systems because the piping system is an
ancillary piping system, is predominately constructed of grooved mechanical fittings, is not under
constant pressure, and is not subject to higher system pressure as the main fuel piping associated
with the F-24, JP-5, and F-76 pipelines.

5. Ultrasonic Thickness Measurements (UTMs)

Ultrasonic thickness measurements (UTMs) were taken at numerous locations throughout the
piping systems. The primary purpose of collecting UTMs is to establish and identify the nominal
pipe thickness of the piping. UTMs were also taken at areas on the piping systems that were
subjected to severe corrosion and where pipe thickness/wall loss was present. These
measurements were collected and will be used to further evaluate pipeline integrity and fitness-
for-service, e.g. corrosion rates, remaining life calculations, minimum wall thickness, etc.
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6. Pipe Support Observation

For each of the above referenced fuel lines, a visual condition observation of the pipe supports was
performed. Supports were evaluated on several criteria, including general support type; support
material deterioration; pipe support connection to ground, wall, or ceiling; and adequate pipe
protection through the use of isolation pads and sleeves. Each support on each fuel line was
numbered and catalogued, with support descriptions and deficiencies noted, described, and

photographed.
7. Validation of 2016 and 2019 Piping Repair Recommendations

In 2016 and 2019, an “Inspection and Repair of Red Hill Pipelines Report” was completed by
Enterprise Engineering, Inc. Our scope of work included validation and determination of which
repairs have been completed and which repairs are still valid from this report. A table summary of
the deficiencies, recommendations, and status is included in Section F, Table 14. Note, the
deficiencies identified from the smart pigging/ILI operations could not be validated due to difficulty
in determining the location of the anomalies with respect to the pipeline pig runs lengths/distances

and start/ending points.

The following table provides a summary of the above-mentioned inspection methodologies:

Table 6 - Inspection Techniques

External Hands- GFI Review and
Pipe Segment System Visual On API PAUT LRUT | Historical F)ocument
570 Review
X X X X X
UGPH X X X X X
X X X X X
X X X X X
Harbor Tunnel X X X X X
X X X X X
B X X - - X
Lower Access Tunnel X X - - X
X X X X X
X X X X X
RETTF X X X X X
X X - - X
Inspection Methodology page 21
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E. CONDITION ASSESSMENT

The current condition assessment is primarily based upon the inspection efforts made during our field
investigation from March 21 through May 23, 2022, and relevant supporting material provided in the
government furnished information. We have assigned five easily understood levels of condition:

e Poor— The piping system is showing signs of significant integrity issues such as severe corrosion
where significant pipe wall loss, greater than 50-percent, is present.

e Fair —The piping system is showing signs of moderate to severe integrity issues such as
corrosion where pipe wall loss, greater than 40-percent but less than 50-percent, is present.

e Satisfactory — The piping system is showing signs of moderate integrity issues such as moderate
corrosion where pipe wall loss, greater than 10-percent but less than 40-percent, is present.

e Good - The piping system shows signs of light to moderate corrosion where pipe wall loss, less
than 10-percent, is present.

e Excellent — The piping system shows no signs of integrity issues or active corrosion.

All pipe support deficiencies were noted during the condition observation, performed during the field
investigation from March 21 through April 2, 2022, and are available in detail in Appendix F - Pipe
Support Assessment. On many supports, there were multiple areas of deterioration, varying in severity.
Only one condition assessment level was assigned to each pipe support, however, corresponding to the
most severe deterioration observed on the support. The condition levels for pipe support assessment
are similar to the pipe condition assessment levels above:

e Poor—One or more of the support components shows severe or complete deterioration and is
either barely useable or not providing the intended load transfer and must be replaced within
five years.

e Fair— One or more of the support components shows deterioration but should be able to
remain in service for at least five years or longer with proper maintenance.

e Satisfactory — One or more of the support components shows minor deterioration but should be
able to remain in service for the design lifespan with proper maintenance.

e Good - Few of the support components shows any deterioration. The support should be able to
remain in service for the design lifespan with proper maintenance.

e Excellent — Support components are new and do not show any sign of deterioration. The
support should be able to remain in service for the design lifespan with proper maintenance.

For a more detailed condition assessment of each individual valve and other system components, refer
to 2022 “Lifecycle Sustainment Plan Report”.
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1.

F-24 System Assessment

The F-24 fueling system at the RHBFSF provides receipt, storage, and transfer of F-24 aviation fuel

_ Fuel is then issued or transferred by gravity from the

RHTF to other facilities on JBPHH.

UGPH - The facility was generally found to be in fair to good condition considering it has been
operated continuously since 1943. The F-24 pipelines and system components within the
UGPH can be fully serviceable to support the upcoming defuel operations with a few system
upgrades and/or repairs.

1) Piping — The F-24 pipelines within the UGPH were found to be in good condition. The
coating systems are relatively intact with only a few areas of coating failure observed
throughout the facility. There was no notable corrosion on the piping systems within the
UGPH. However, there were several flanges and threaded fittings throughout the facility
with evidence of past and/or active weeping that require further maintenance. Many of
these locations were at low point drains, high point vents, and pipeline instrumentation
connections throughout the facility. Additionally, it was observed that the dresser
couplings on the pump suction and discharge piping had loose nuts on the retaining rods
and require further maintenance. It was also noted that the dresser coupling lugs on the
pump suction side were installed backwards.

2) Fuel Transfer Pumps --a_nd- — The fueling pumps are the original pumps

that were installed back in 1943. The pumps are in fair condition but are showing signs of

age and general wear. There is some coating failure on the pump casings, but no
noticeable corrosion was present. At this advanced age, the fuel pumps have required
maintenance of the pump bearings and have experienced shaft alignment issues.

3) Valves and Other Components — The valve types found in the UGPH include DBB valves, ball

valves, gate valves, butterfly valves, pressure relief valves, and hydraulically operated
control valves. The valves were found to be in good condition except for the gate valves
and pressure relief valves. The gate valves are original equipment and are weeping and
frequently require maintenance and service. The_ relief valves (Cla-Val)
have noticeable fuel weeps and require maintenance and repair.

4) Pipe Supports — The pipe supports in the UGPH include concrete sleepers and painted steel
frame supports in several configurations to accommodate the tight piping spacing. In
general, the supports in the UGPH are all in satisfactory, good, or excellent condition. No
pipe support maintenance is required in the UGPH to facilitate safe defueling operations,
though routine maintenance will be needed for the piping systems that are to remain in
service after defueling operations are complete.

Condition Assessment
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b. Harbor Tunnel — The Harbor Tunnel F-24 piping system features primarily a-carbon
steel bi-directional transfer line. This line is routed approximately 8- above the finished
floor and is supported by regular spaced steel pipe supports. At various locations, the piping is
anchored into concrete bulkheads. There are three DBB isolation valve stations located
throughout the Harbor Tunnel.

1) Piping — The F-24 piping system within the Harbor Tunnel was found to be in generally
satisfactory to good condition. The pipeline coating system within the Harbor Tunnel was
found to be in generally poor to fair condition. There are many instances of coating failure
and resultant light to moderate corrosion noted throughout. But no areas of severe
corrosion or significant pitting was noted that would affect future operations. There were
also many instances of pipe wrap system failure, exposing piping to accelerated corrosion
at contact points.

2) Valves and Other Components — The isolation valves within the Harbor Tunnel are in

satisfactory condition with only minor coating failure and loose or missing fasteners noted.
There were minor fuel weeps observed throughout the Harbor Tunnel. These areas
included threaded piping connections associated with the LPDs and HPVs.

3) Pipe Supports — The F-24 pipe supports in the Harbor Tunnel are primarily painted steel
built-up frames made from plates and angles and bolted to both the floor and the tunnel
wall. Both the F-24 and JP-5 pipes are supported on the same frame supports. Most of
these frame supports are in satisfactory or fair condition and will not require repair before
defueling, but some supports are in poor condition and will need to be replaced prior to
defueling operations. Severe deterioration was noted, primarily at the column baseplates
and wall anchorage locations. Concrete bulkhead anchors are also located periodically
throughout the Harbor Tunnel, some of which show concrete deterioration, and which will
also require repair prior to defueling.

c. RHTF-The F-24 system within the RHTF includes the_ pipeline and the
system tank issue and receipt cross laterals, which are- in- _
_ storage tanks, with the capacity to cross connect into_ if

needed.

1) Piping — The piping system within the RHTF was found to be in generally satisfactory
condition. Many instances of coating failure and resultant corrosion were noted, but most
were not severe enough to affect operations in the near future. There were several
locations where minor fuel weeps were evident, mainly observed at threaded pipe
connections throughout the RHTF.

2) Pipe Supports — The pipe supports in the RHTF are primarily painted frame supports with
two columns to the ground, or one column and a wall anchorage. In general, these
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supports are in satisfactory to good condition, and will not require repair before defueling
operations. Some supports showed local corrosion or member deformation, however, and
will need to be repaired or replaced prior to defueling operations.

Several urgent deficiencies associated with the F-24 piping systems were noted throughout the

facility and should be addressed prior to beginning any defueling operations. Refer to Tables 7 and

8 for a complete list of deficiencies identified.

2. JP-5 System Assessment

The JP-5 fueling system at the RHBFSF provides receipt, storage, and transfer of JP-5 aviation fuel to

_Fuel is then issued or transferred by gravity from the

RHTF to other facilities on JBPHH.

a. UGPH - The facility was generally found to be in fair to good condition considering it has been

operated continuously since 1943. The JP-5 pipelines and system components within the UGPH

can be fully serviceable to support the upcoming defuel operations with a few system upgrades

and/or repairs.

1)

2)

Piping — The JP-5 pipelines within the UGPH were found to be in good condition. The
coating systems are relatively intact with only a few areas of coating failure observed
throughout the facility. There was no notable corrosion on the piping systems within the
UGPH. However, there were several flanges and threaded fittings throughout the facility
with evidence of past and/or active weeping that require further maintenance. Many of
these locations were at low point drains, high point vents, and pipeline instrumentation
connections throughout the facility. Additionally, it was observed that the dresser
couplings on the pump suction and discharge piping had loose nuts on the retaining rods
and requires further maintenance. It was also noted that the dresser coupling lugs on the
pump suction side were installed backwards.

Fuel Transfer Pumps -l-a_nd- —The fueling pumps are the original pumps

that were installed back in 1943. The pumps are in fair condition but are showing signs of

age and general wear. There is some coating failure on the pump casings, but no
noticeable corrosion was present. There were some minor hairline cracks observed on the
concrete pump bases, but these do not appear to be of any concern. At this advanced age,
the fuel pumps have required maintenance of the pump bearings and have experienced
shaft alignment issues.

Valves and Other Components — The valve types found in the UGPH include DBB valves, ball

valves, gate valves, butterfly valves, pressure relief valves, and hydraulically operated
control valves. The valves were found to be in good condition except for the gate valves
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4)

and pressure relief valves. The gate valves are original equipment and are weeping and
require frequent maintenance and service. The_relief valves (Cla-Vals) have
noticeable fuel weeps and require maintenance and repair.

Pipe Supports - The pipe supports for all lines in the UGPH include concrete sleepers and
painted steel frame supports in several configurations to accommodate the tight pipe
spacing. In general, the supports in the UGPH are all in satisfactory, good, or excellent
condition. No pipe support maintenance is required in the UGPH to facilitate safe
defueling operations, though routine maintenance will be needed for the piping systems
that are to remain in service after defueling operations are complete.

b. Harbor Tunnel - The Harbor Tunnel JP-5 piping system features primarily an_

_transfer line. This line is routed approximately 6- above the finished

floor and is supported by regular spaced steel pipe supports. At various locations, the piping is

anchored into concrete bulkheads. There are three DBB isolation valve stations located

throughout the Harbor Tunnel.

1)

Piping — The piping system within the Harbor Tunnel was found to be in generally
satisfactory to good condition. The pipeline coating system within the Harbor Tunnel was
found to be in generally poor to fair condition. There were many instances of coating
failure and resultant light to moderate corrosion noted throughout. The exception to this
is seven areas of severe external corrosion and pitting were identified with pipe wall loss
ranging from 38 percent to 60 percent. ASME B31G level 1 FFS evaluation was performed
at these locations. Our analysis did not identify any locations in which the resultant
remaining wall thickness of the pipe failed FFS evaluation. However, long term
consideration should be given to replacing these sections of pipe. There were also many
instances of pipe wrap system failure, exposing piping to accelerated corrosion at contact
points.

Valves and Other Components — The isolation valves within the Harbor Tunnel are in

satisfactory condition with only minor coating failure noted and issues with oil weeping
from valve gear boxes. There were minor fuel weeps observed throughout the Harbor
Tunnel. These areas included threaded piping connections associated with the LPDs and
HPVs.

Pipe Supports - The JP-5 pipes in the Harbor Tunnel are supported on the same frames as
the F-24 line; primarily painted steel built-up frames made from plates and angles and
bolted to both the floor and the tunnel wall. As discussed in the F-24 pipe support
description, most of these frame supports are in satisfactory or fair condition and will not
require repair before defueling, but some supports were in poor condition and will need to
be replaced prior to defueling operations. Severe deterioration was noted, primarily at the
column baseplates and wall anchorage locations. Concrete bulkhead anchors were also
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located periodically throughout the Harbor Tunnel, some of which exhibit concrete
deterioration and will also require repair prior to defueling.

c. RHTF - The JP-5 system within the RHTF includes the_pipeline and the
system tank issue and receipt cross laterals, which are- in- _

1) Piping — The piping system within the RHTF was found to be in generally satisfactory
condition. Many instances of coating failure and resultant corrosion were noted, but most
were not severe enough to affect operations in the near future. There were several
locations where minor fuel weeps were evident, mainly observed at threaded pipe
connections throughout the RHTF.

2) Pipe Supports - The JP-5 pipe supports in the RHTF are the same primarily painted frame
supports with two columns to the ground, or one column and a wall anchorage as support
both the F-24 and F-76 lines. In general, these supports are in satisfactory to good
condition, and will not require repair before defueling operations. Some supports showed
local corrosion or member deformation, however, and will need to be repaired or replaced
prior to defueling operations.

Several urgent deficiencies associated with the JP-5 piping systems were noted throughout the
facility and should be addressed prior to beginning any defueling operations. Refer to Table 9 for a
complete list of deficiencies identified.

Note: The JP-5 pipeline was undergoing repairs during our inspection to correct the damage that
occurred during the May 6™, 2021 pipeline event.

3. F-76 System Assessment

The F-76 fueling system at the RHBFSF provides receipt, storage, and transfer of F-76 diesel fuel to

_Fuel is then issued or transferred by gravity from the

RHTF to other facilities on JBPHH.

a. UGPH - The facility was generally found to be in fair to good condition considering it has been
operated continuously since 1943. The F-76 pipelines and system components within the
UGPH can be fully serviceable to support the upcoming defuel operations with a few system
upgrades and/or repairs.

1) Piping — The F-76 pipelines within the UGPH were found to be in good condition. The
coating systems are relatively intact with only a few areas of coating failure observed
throughout the facility. There was no notable corrosion on the piping systems within the
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UGPH. However, there were several flanges and threaded fittings throughout the facility
with evidence of past and/or active weeping that require further maintenance. Many of
these locations were at low point drains, high point vents, and pipeline instrumentation
connections throughout the facility. Additionally, it was observed that the dresser
couplings on the pump suction and discharge piping had loose nuts on the retaining rods
and require further maintenance. It was also noted that the dresser coupling lugs on the
pump suction side were installed backwards.

2) Fuel Transfer Pumps ----a_nd- —The fueling pumps are the

original pumps that were installed back in 1943. Pump- appeared to be out of service

undergoing maintenance during our inspection. The pumps are in fair condition but are
showing signs of age and general wear. There is some coating failure on the pump casings,
but no noticeable corrosion was present. At this advanced age, the fuel pumps have
required maintenance of the pump bearings and have experienced shaft alignment issues.

3) Valves and Other Components — The valve types found in the UGPH include DBB valves, ball

valves, gate valves, butterfly valves, pressure relief valves, and hydraulically operated
control valves. The valves were found to be in good condition except for the gate valves
and pressure relief valves. The gate valves are original equipment and are weeping and
require frequent maintenance and service. The 4- pressure relief valves (Cla-Vals) have
noticeable fuel weeps and require maintenance and repair.

4) Pipe Supports — The pipe supports for all lines in the UGPH include concrete sleepers and
painted steel frame supports in several configurations to accommodate the tight piping
spacing. In general, the supports in the UGPH are all in satisfactory, good, or excellent
condition. No pipe support maintenance is required in the UGPH to facilitate safe defueling
operations, though routine maintenance will be needed for the piping systems that are to
remain in service after defueling operations are complete.

5. Harbor Tunnel - Th Harbor Tunne [

_ transfer line. This line is routed approximately 3- above the finished floor and
is supported by regular spaced concrete pipe supports. At various locations, the piping is
anchored into concrete bulkheads. There are three DBB isolation valve stations located
throughout the Harbor Tunnel.

1) Piping — The piping system within the Harbor Tunnel was found to be in generally
satisfactory to good condition. The pipeline coating system within the Harbor Tunnel was
found to be in generally poor to fair condition. There were many instances of coating
failure and resultant light to moderate corrosion noted throughout. But most were not
severe enough to affect operations in the near future. The exception to this is five areas of
severe external corrosion and pitting were identified with pipe wall loss ranging from 29
percent to 46 percent. ASME B31G level 1 FFS evaluation was performed at these
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locations. Our analysis identified that these locations were acceptable for continued
operations. There were also many instances of pipe wrap system failure, exposing piping
to accelerated corrosion at contact points.

2) Valves and Other Components — The isolation valves within the Harbor Tunnel are in

satisfactory condition with only minor coating failure noted and issues with oil weeping
from valve gear boxes. There were minor fuel weeps observed throughout the Harbor
Tunnel. These areas included threaded piping connections associated with the LPDs and
HPVs.

3) Pipe Supports — The F-76 pipe supports in the Harbor Tunnel are concrete sleepers with
embedded steel saddles. In general, these supports are in satisfactory to good condition,
with minor concrete chipping and efflorescence where the concrete has been exposed to
water. With few exceptions, which are noted in the following tables, these supports do not
need repair before defueling operations begin.

c. RHTF - The F-76 system within the RHTF includes the_ and the
system tank issue and receipt cross laterals, which are_

1) Piping — The piping system within the RHTF was found to be in generally satisfactory
condition. Many instances of coating failure and resultant corrosion were noted, but most
were not severe enough to affect operations in the near future. There were several
locations where minor fuel weeps were evident, mainly observed at threaded pipe
connections throughout the RHTF.

2) Pipe Supports — The F-76 pipe shares the same painted steel frame supports as the F-24
and JP-5 pipes in the RHTF. In general, these supports are in satisfactory to good condition,
and will not require repair before defueling operations. Some supports showed local
corrosion or member deformation, however, and will need to be repaired or replaced prior
to defueling operations.

Several urgent deficiencies associated with the F-76 piping systems were noted throughout the
facility and should be addressed prior to beginning any defueling operations. Refer to Tables 10
and 11 for a complete list of deficiencies identified.

4. FOR System Assessment

The FOR collection and transfer system at the RHBFSF provides capture, transfer, and storage of
FOR type waste from various operational systems at JBPHH. FOR is collected within the piping
tunnel system through various sumps and drains and is then transferred to the FOR storage facility,
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Tankl311, located outside at- 3. The FOR product is stored at this location until it can be
issued to a truck for ultimate removal and disposal.

a. - roduct piping at consists o welded pipe. The piping is route
I 3 - FOR product piping at ] 3 consists of 6 JJJJ] welded pipe. The piping i d
from the- 3 entrance to TankI311.

1)

Piping — In general, the FOR product piping system at- 3 was found to be in poor
condition. The coating was in poor to fair condition and has failed, with resultant corrosion
noted at several locations throughout. The corrosion was such that replacement of
sections of the FOR product line are recommended as soon as possible. Refer to the
following deficiency table in the “Findings and Recommendation” section of this report for
locations and severity of corrosion. A borescope internal inspection of the underground
piping segment at the entrance to- 3 has been recommended to confirm the condition
where piping is not accessible.

Pipe Supports — At- 3, the FOR pipe supports are primarily painted steel saddles or
stanchions bolted to concrete pads. They are generally in satisfactory to good condition
and do not require repair before defueling operations.

b. Lower Access Tunnel - FOR product piping in the Lower Access Tunnel consists of 6-

grooved mechanical connected pipe. The piping is routed from Sumpl23 at the RHTF to-

3 entrance.
1) Piping - FOR piping within the Lower Access Tunnel was found to be in generally

satisfactory condition, with some instances of coating failure and resultant minor to
moderate corrosion noted. A few joints were observed to be weeping and require further
maintenance. There was a segment of 4- piping within the pipe trench adjacent to
Sumpl23 where the pipeline was showing significant wall loss and had been previously
repaired with three temporary pipe clamps. Note, the entire FOR pipeline within the Lower
Access Tunnel from Sump.23 to- 3 entrance is being recoated as part of the “FLC POL
Pipeline Repairs” project (E-Project Work Order No. 1615884). The temporary pipe clamps
are also being removed and replaced with a pipe pup under this project as well.

Pipe Supports — There are primarily three types of FOR pipe supports in the Lower Access
Tunnel. The first type is a wall mounted support consisting of a double cradle made of
built-up bar stock painted and attached to the wall at two locations. The upper cradle
supports the FOR pipe and the lower cradle is empty. The second type is a frame support
consisting of painted frames made from built-up steel angle with a column attached to the
floor and two arms attached to the wall. These frames support the FOR line on one arm
and other piping on a second arm. The third type of frame is a galvanized Unistrut or angle
frame with two columns to the ground and the FOR pipe strapped or u-bolted to a Unistrut
or angle cross member. All three types of support are generally in satisfactory condition.
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Several of the wall mounted supports show severe corrosion and loss of anchorage and
must be replaced before defueling operations begin. Many of the frames are missing
isolation pads or otherwise have metal-to-metal contact, which must be replaced if the line
is to remain in service.

c. RHTF - FOR product piping within the RHTF consists primarily of a- header pipe and-
laterals to each tank, mostly located in a shallow floor trench throughout the facility. FOR
product is transferred from the storage tanks through the 4- carbon steel piping to the
aboveground storage facility outside of- 3.

1) Piping — FOR piping within the RHTF was found to be in generally satisfactory to good
condition, with some instances of minor coating failure and other deficiencies.

2) Pipe Supports — In the RHTF, the FOR pipe is located in a trench in the floor and is
supported by I-beam lengths, generally on their sides. These supports are frequently
corroded or shimmed with wood pieces, but do not need to be replaced for defueling
operations.

Several urgent deficiencies associated with the FOR piping systems were noted throughout the
facility and should be addressed prior to beginning any defueling operations. Refer to Tables 12
and 13 for a complete list of deficiencies identified.
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F. FINDINGS AND RECOMMENDATIONS

The API 570 inspection and other advanced inspection methods performed on the fuel transfer systems
at RHBFSF resulted in several findings and repair recommendations which have been prioritized into

three categories:

e Mandatory/Urgent Repairs - Repairs identified as urgent are those that represent an
immediate/major risk to personnel safety and/or the environment and have failed a fitness for
service evaluation. These are repairs are critical to the hydraulic and structural integrity of the
piping system and should be completed as soon as possible prior to defueling the RHTF.

e Long-Term Repairs - Repairs identified as long-term are those that do not pose an immediate
risk to personnel safety and/or the environment. These repairs are not critical to the hydraulic
and structural integrity of the piping system.

e Other Items of Note - Repairs or upgrades that could be addressed to upgrade the system piping
to meet current military criteria or improve system operations but may not be warranted based
on cost-benefit considerations and timeline of defueling the RHBFSF over the next five years.

For additional information and photographs of the deficiencies refer Appendix C— APl 570 Inspection
Report. For pipe support deficiencies classifications, only Urgent repairs have been included in the
following tables. For a list of all pipe support deficiencies, including long term repairs and other items of
note, see Appendix F — Pipe Support Assessment. The pipe supports for the F-24 and JP-5 pipelines
throughout the system share common pipe support frames and are included in Table 8 — F-24/JP-5 Pipe
Support Findings and Recommendations. For approximate locations of the deficiencies refer to
Appendix B — System Drawings. The list of deficiencies which have been sorted by urgency are included
in Appendix G — Sorted Tables — Findings and Recommendations for quick reference.

1. LRUT Results

The primary purpose in performing LRUT was to investigate locations where access for inspection
of the pipeline was not physically possible via traditional hands on and visual methods, e.g.
concrete bulkhead and at concrete supports. The LRUT data that was collected were field analyzed
for accuracy, signal amplitude, and range. Much of the data that was captured and analyzed
indicated that the piping was in satisfactory condition with no indications within the detectible
limits of the LRUT equipment. There were five (5) locations that have indications present that
require follow-on verification to determine the extent and size of the indications. These locations

include:

° CML#- B8 (Between.135 and.136) — An indication (corrosion spot) was observed
approximately 7- past the concrete bulkhead, towards the tank gallery, underneath

the pipe wrap. Location of indication is on the_ It is recommended

that the pipe wrap be removed, and the pipeline be inspected at this location.

Findings and Recommendations page 32



FUEL TRANSFER SYSTEM INSPECTION REPORT RED HILL BULK FUEL STORAGE FACILITY

° CML#. B17 (Between.239 and .240) — An area of inactive pitting (approximately
0.050- deep) with some large area scaling was identified. An additional two areas of
possible corrosion of similar magnitude of pitting are suspected under the pipe wrap at this

location. These areas are located on the_ It is recommended that the

pipe wrap be removed, and the pipeline be further inspected at these locations.

° CML#. B21 (Between.291 and.292) — One confirmed indication was detected at
approximately -402 to -411- from setup on the_ There was also
an indication identified at the pipeline to concrete saddle support-195 on the(M

e lifted

_that will require additional investigation. This will require the pipe t
off the concrete support or the pipe support removed and replaced to allow further

inspection. It is recommended that follow-up inspection occur at both these locations.

° CML#. B26 (Between.570 and .571) — One indication was observed approximately
—460- from setup on the_ Indication is believed to be under the
pipe wrap. Itis recommended that the pipe wrap be removed at this location and further
inspection of the pipe in this area be performed to confirm the extent of this indication.

° CML#. B26 (Between.570 and .571) — Two indications were noted approximately -
976- and —963- from setup on the_ The indication is
believed to be under pipe wrap. It is recommended that the pipe wrap be removed at this
location and further inspection of the pipe be performed to confirm the extent of these
indications.

Refer to Appendix C— APl 570 Inspection Report for additional information on the locations,
techniques applied, and results related to the LRUT inspection.

2. PAUT Weld Examination Results

The primary purpose of the PAUT weld examination was to detect any service induced defects such
as cracking or erosion/corrosion that may be present in the girth welds. The selection of the 86
welds is intended to be representative sample of the piping and were performed at areas that
could see higher stresses due to pipe movement, anchorage/restraint, and cyclic stresses. The
locations of PAUT on the selected welds was based on pipe movement and anticipated and/or
potential exposure of shear and bending stress due to operating conditions. The PAUT data
indicated that there are no service induced defects on any of the welds that were tested. For the
exact locations PAUT was performed, techniques applied, and results refer to Appendix C—API1 570
Inspection Report.
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3. Hands-on and Visual Examination Results

The primary purpose of the hands-on visual examination was to detect areas of corrosion and

pipeline integrity issues. The findings and recommendations are presented in the following tables
separated by product.

4. Validation of 2016 and 2019 Inspection and Repair of Red Hill Pipelines Report

Refer to Table 14 for these deficiencies and status and recommendations.
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Table 7 - F-24 Findings and Recommendations
Appendix C = API -
Item S70 Report= | o ooort | Geographic
5 Cross Reference 0 b Location Description Urgency Recommended Repairs
No. % Cross Area
Deficlenicy. Reference
(InterSpec, LLC)
PM-19 Evaluation of Dresser couplings was discussed at length inthe SGH Red
PM-20 Hill Final Assessment Report dated April of 2022. Per the DoD Red Hill
F24.001 PM-21 RHTF Dresser Couplings are installed in tank piping laterals. Other | Bulk Fuel Storage Facility Defueling Plan, evaluation of the need for
Phiaa dresser couplings and remaval of them if it can be safely done is “under
contract”.
Tank sample piping downstream of the isol ation valves are open z;i\:ethreaded Fap3 on Ik Semple piping dowrkureRm of Holation
to the atmosphere. If the isolation valves were to be bumped or :
F2a002 RHTE Inadvertently forced open, this could lead to an accidental fuel Hegent
spill e NOTE: This deficiency has been corrected for the tanks that have been
pil. previously cleaned, inspected, and repaired.
Replace valve with a Class 150 ball valve.
Brass ing point) attached to the blind flange
FeRdes o RELTE of thWRatlm of valve is unknown. Ugent Long-term consideration should be given into replacing threaded pipe
and fittings with welded pipe.
F24.004 A4 RHTF Urgent | Provide threaded plug on ball valve drain.
Remove surface corrosion and recoat affected area. Consider replacing
F24.005 AS RHTF Coating failure and corrosion on_ at support. Long | support with a saddle that is welded to the structural support and
providing a Teflon pad between pipe and saddle.
has a thick coating system preventing
inspection of the pi rior. A dent was observed at the 7 v " i - ;i
F24.006 Ab RHTF o’clock position nea 38 which could not be analyzed due to Long | Remove thick coating system, inspect exterior of pipe, and recoat.
coating system.
Is no uately supported, approxjgately S
F24.007 A9 RHTF 47, with a sacdie missing & 6. Long | Install saddle support a.45t0 properly support the pipeline.
T 5 ; Remove support and shim, realign support saddle/base to properly
F24.008 Al0 RHTF Fmpelme has:ametalshimbetwesn pipe and saddie Long | support the pipe, and provide Teflon pad between saddle support and
ppa pipeline.
pipeline is not adequately supported. Saddie isnot Replace pipe support atthis location with a suitable saddle of sufficient
F24.009 A8 LAT-47 RHTF engaged, wood shim is used, and saddle is not secured to I-beam Long | height to properly support the pipe and secure support to the Fbeam
structure. Provide Teflon pad between saddle support and pipeline.
F24.010 All RHTF Wisppored Bewesn suppoTs; Long | Shim the pipe or pipe supports to uniformly support the pipe.
is unsupported between supports. Support ; : 8 : ;
F24.011 All RHTF i partialengagemeht on aneside af the pipeling: Long | Shim the pipe or pipe supports to uniformly support the pipe.
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Table 7 - F-24 Findings and Recommendations

Location

Appendix C = API
SGH
570 Report —
Item Report | Geographic
Cross Reference
No. i Cross Area
Batancy, Reference
(InterSpec, LLC)
F24.012 Al2 RHTF
F24.013 Al3 RHTF
F24.014 Ala RHTF
F24.015 AlS RHTF
F24.016 Al6 RHTF
B48 Harbor
RRAIL Table H Tunnel
HT-1
HT-9
HT-16
B10 HT-17 Harbor
Lt TableH HT-23 Tunnel
HT-24
HT-37
HT-40
F24.019 B1 Habor
Tunnel
F24020 B7 Harhat
Tunnel
B7 Harbor
FaanZL B8 Tunnel
F24022 820 Hormo
Tunnel

Description Urgency Recommended Repairs
Replace valve with a Class 150 ball valve.
on steel low point drain valve is located on G
Valve classification is unknown. g Long term consideration should be given to replacing the threaded valve
and piping with welded pipe and flanged ball valve,
Non-standard flanges and non-standard weld tie-ins at the cross- Y Consider upgrading to ASME B16.5 rated flanges and fittings with
tunnel pipeline tees. g buttwelded arrangeme nts at cross-tunnel pipeline connections.
I:f ll?:szrﬂ;: bets wers Hobpdon thie Deesser Urgent | Tighten fasteners per manufacturers or designer of record specifications.
Metal-to-metal contact between the| pipeline and - Modify Unistrut support to eliminate metal-to-metal contact and spot
Upistrut support has caused coating failure and surface corrosion. e repair coating system at the affected area.
Idiecel“ann:l f;ia:ﬁizr;r:h:?:m‘:::r: :’;‘;Lre T Replace hardware to ensure fasteners are fully engaged (nuts are fully
L ' ng 4 ) £ engaged with threaded bolts).
engaged. he{ 3
Tie Upetion b oy Fod .bv g protectnfg ik Hroughnury Remave protective pipe wrap and perform visual inspection of these
Harbor Tunnel. Protective wrap is failing in numerous locatibns Long A R
and prohibits external inspection of the piping condition, ¢ pp i
LY
A

Several areas of coatj i i inar to moderate corr)osicn
was observed on the| See Table H in API 570 Long | Clean, prep and recoat affected areas.
report for exact locations.
Maderste tndting Tallure shd moser ¢, flanges, Seal the tunnel or provide ceiling trays to prevent further deposits on the
fasteners, and components on the| due to Long oo, Clar Bt mnd secoatatiiat ad aian
mineral deposits and water infiltrating through tunnel ceiling. pip i i PreRy '
There are two high point vents on th pipeline Disassemble threaded connections, retape, and reassemble to prevent
between the UGPH concrete bulkhead a 690 (within the future weeps. Replace valves with Class 150 carbon steel ball valves.
vicinity of Valve 0151) that are constructed of threaded valves, Urgent
nipples, and piping. 5taining and weeping were noted around the Long term consideration should be given to replacing the high point vent
threaded fittings. Valve classifications are unknown. piping and valves with welded pipe with flanged connections.
There are two low point drains on me, pipeline Replace low point drains with Class 150 carbon steel ball valves, replace
between the UGPH concrete bulkhead a 690 that are corroded piping, and recoat affected areas.
constructed of threaded valves, nipples, and piping. Notable Urgent
corrosion was observed on the LPD just before the bulkhead to Long term consideration should be given to replacing the low point drain
the UGPH. Valve classifications are unknown. piping and valves with welded pipe with flanged connections.
A non-standard repair at the bulkhead betweer. 651 anc.
652 was noted. The repa ludes a full encirclement welded Other | This repalr & scheduled for completion,

hell) o 652 side and a partial patch plate
651 side of the bulkhead with square carners.

split sleeve (cl
style repair o
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Table 7 - F-24 Findings and Recommendations
Appendix C = API -
Item o790 Tpan. = Report | Geographic
Cross Reference Location Description Urgency Recommended Repairs
No. % Cross Area
Deficlenicy. Reference
(InterSpec, LLC)
The_was manufactured with four studs on the
top and four studs on the bottom of the valve flanges where
F24.023 Ho Harbor clearance to install a hexagonal bolt behind the flange is not Urgent Replace fasteners that are not fully engaged per manufacturers
. Tunnel possible. The threaded studs are not fully engaged at these recommendations.
locations. Engagement between 0.250 and 0.550 inches was
observed with the valve flange.
Bi5 HT-4 Harbor SEEEITaRGE Wbl B B Ihe_ ki e The .assessmem indicates dents are vlwﬂmn acceptable limits per API 579
F24.024 Table F HT-18 Tunnel harbor tunnel. See Table F in API 570 report for exact locations. Long is::;:l:;i;i Level 1 assessment. Monitor dent locations at next API 570
Several HPVs and LPDs throughout the harbor tunnel. These are
composed of threaded valves, piping, and components. Minor
staining was noted on some of these fittings. Also, the valve
classiff ns in several locations are unknawn. ns include:
: 1icthre£§: g::g:: t:o; of plpe i o540 aﬁ 651) Disassemble threaded connections, retape, reassel to prevent
: : future weeps at the high point vent betwee 267 an
Harbor ) hight polsie 3961 Replace all associated valves with Class 150 ball valves
F24.025 B18 Tunnel - high pluoint vel Urgent ®
) h!gh po!ntvent Long term consideration should be given to replacing threaded
. igh paint vent connections with welded and flanged connections
- high point vent 268} (weeping) :
- high point vent 189a
- threaded plug ttom o 144 anc. 146)
low point drai Oiﬂms aniq 07)
high point vent 106 an 107)
54028 o Harbor There are several plates that are tack welded to the pipeline. Lorg Remove tack welded plates/attachments, grind down, and perform
Tunnel These plates do not appear to serve a purpose. additional NDE at these areas.
The gate valves within the piping systems inside the underground Remove the gate valves and install ball valves. It is recommended to
F24.027 UGPH : : : : Long ; ¥ i
pumphouse are weeping and require continuous maintenance program this valve replacement after defueling of RHTF is complete.
F24.028 c9 UGPH le'-e T T S Long | Provide threaded plugs to prevent accidental discharge of fuel product.
discharge control valves are not plugged.
The small isolation ball valves on the pump discharge control valve
F24.029 cla UPGH tubing are missing operating handles. This will prevent isolationin Long Provide operating handles on ball valves and consider a car-seal to lock
’ the event of an emergency such as a tubing break or damage to valves in desired position.
isolate the fuel leak.
F24.030 C15 UPGH Minor bearing oll staining was noted on pump casings. Long ::;f:gr:'e routine cleaning and removal of bearing oil staining from pump
F24.031 c1s UPGH ::S:i:g”:;% ks heingUsedta plug fee fitting anpressiie guuge Urgent | Install appropriate threaded pipe plugs on tee fittings.
F24.032 C26 UGPH gl:r::rate weeping/staining on front bearing shaft and casing of Long Perform routine cleaning and removal of oil staining from pump casings.
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Table 7 - F-24 Findings and Recommendations
Appendix C = API -
Item S70 Report= | o ooort | Geographic
Cross Reference 0 b Location Description Urgency Recommended Repairs
No. % Cross Area
Deficlenicy. Reference
(InterSpec, LLC)
F24.033 a1 UGPH One loose joint harness fastener was duntheDresser Lon, Tighten fasteners per manufacturers or designer of record specifications
s coupling on the discharge side of Pumpilll 209. e e pe '8 P i
Two loose joint harness fasteners weregoted on the Dresser - z 7 z
F24.034 a2 UGPH coupling on the discharge side of Pumpill 210. Long | Tighten fasteners per manufacturers or designer of record specifications.
F24.035 3 UGPH E;i‘::;rzc;u Fing Joge ot pmpstc o ddc g ol Long | Repair dresser coupling lugs to be installed correctly.
Fuel staining and weeping was noted on the pipe tie-ins associated
with the temperature sensors, pressure sensors, high point vents,
and low point drains. Weeping is present at threaded connections
associated with these fittings. The following locations should
addressed: Disassemble threaded connections, retape, and reassemble to prevent
- PIT-301 and adjacent Temperature Sensor future weeps.
F24.036 a7y UGPH - Valve GIS8B Urgent
- Valve GI18H Long term consideration should be given to replacing threaded
- Valve GI38B connections with welded connections where possible.
- Valve GI38C
- Valve GI48B
- Valve GI48C
- Valve GI48D
Several threaded fittings were noted throughout the UGPH piping
£24.037 s UGPH below the grating on the main header piping. Some of the branch L Re place threaded fitting and pipe with welded connection and replace
k connections welds are not per industry standard (did not use € | branch connections with industry approved connections.
Weldolet or other approved branch connections).
Several transducers are attached to the piping and the conduits do i i
F24.038 ca0 UGPH not have seal off fittings. Additionally, the conduits are ridged vng | TEOMSeanImpme xen Hxmprans BeviteronduRcanneRnons Bt
: 3 transducers.
which could break under pipe movement.
It was noted that several of the pressure transducers are past due AeEr! i
F24.039 c41 UGPH for calibration. (Calibration due date of 10/23/18) Urgent | Perform calibration of all temperature and pressure devices in the UGPH.
There is staining and some minor drips noted on the Cameron ball "
F24.040 ca2 UGPH valves throughout the UGPH. Drips appear to be coming from the Long 3::;;;';230‘1\" SErviEe stem Viut/upger stent seal Yo prevent Ariline
stem injecti ! i
T'?en.} it bt i e ipcatec o ﬁl 5- i Provide threaded pipe plug to prevent accidental discharge of product
pipeline downstream of MOV 216E3. The 3/4| piping ; . 4 . ¥ 2 2
F24.041 Ca6 UGPH ; Urgent | from high point wvent. Consideration should be given to modify the high
terminates just before the UGPH sump and is lacking a threaded : " ; FaTi :
pipe plug. point vent piping, so itterminates near the high point vent.
i fhreaded valve: mounted-on the skie oF the. Prowdelplug or cap to prevent accidental discharge of product. Replace
: 2 valve with Class 150 ball valve.
T A7 B There is no pipe cap or plug at the end oftr)e UrgEiit
" valve, Note: Itis not clear as to the purpose of this connectio 8 ’ " . a "y
h 7 ?3 Long term consideration should be given to removing this connection if it
Valve classification is unknown.
% Serves nNo purpose.
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Table 7 - F-24 Findings and Recommendations

Item

Appendix C = API
570 Report —
Cross Reference
Deficiency
(InterSpec, LLC)

SGH
Report
Cross
Reference

Geographic
Area

Location

Description

Urgency

Recommended Repairs

F24.043

c48
csa

UGPH

There was noticeable fuel drips and weeps coming from pressure
relieving devices on the valve above the grating. (Cla Val relief
devices)

Urgent

Service pressure relleving devices to prevent future weeps. If valves are
not serviceable, consideration should be given to replacement of these
valves. Perform routine pressure testing/calibration of pressure relieving
devices.

F24.044

49

UGPH

Mechanical dent was found on the- F-24 pipeline tie-in line
to/from the surge tank. Dent depthis 0.505 inches with
perpendicular orientation and length of 5 inches located 58 inches
from the miter weld before the surge tank-to-UGPH bulkhead
penetration. This resultsin a dent depth of 3 2%. Assessment
indicates this dent is acceptable based on latest edition of APIRP
1183; Assessment and Management of Pipeline Dents. Plain dents
regardless of shape with depths up to 10 % of the pipe diameter,
without coincident features such as metal loss, welds, or cracks
have been shown in testing to have the same failure pressure as
plain line pipe {Section 1). Dent is also acceptable per API579
Section 12 Level 1 assessment (acceptable if it is £ 7% of the pipe
diameter).

Long

Monitor at next API 570 Inspection.

F24.045

C51

UGPH

Valve flange for the 12- gate valves is missing a fastener.

Urgent

Install new fastener on valve flange.

F24.046

52

UGPH

It was also noted that there are no pressure relief devices installed
on the header piping.

Long

Provide pressure relief devices to prevent an over pressurization of the
header piping.

F24.047

UGPH

All the gate valves on the suction and discharge side of the pumps
are equipped with motorized valve actuators. It was observed
that the motorized valve actuators are mounted on a stich welded
adapter plate. Several of the stitch welds have hairline cracks
present and could cause the adapter plate to shear off during
actuator operation.

Long

Remove coating and perform further weld inspection.

F24.048

56

UGPH

The pressure relief system has an Emerson Figure 533 flow control
valve with hydramotor actuator. The hydramotor actuator still has
the factory plastic capsinstalled in the unused conduit inlet ports.

Long

Remove plastic caps and provide threaded steel conduit plugs.

F24.049

D1

UGPH

Several locations where the Teflon pad is missing between pipe
and pjpe support, creating metal-to-metal contadt.

Long

Provide Teflon isolation pads to eliminate metal-to-metal contact
between support and pipe.

F24.050

D3

UGPH

The 1 ball val sociated with the sample/water drain line
that ties into the 4| low suction line was observed as open and
not secured. This could create a potential for a fuel spill. Valve
was closed during our inspection.

Long

Consider a self-closing/spring loaded ball valve to prevent the valve from
being inadvertently left open which could cause an accidental fuel spill.

F24.051

ults
B17

LRUT,
CML

Harbor
Tunnel

An area of inactive pitting (approximately 0.050 inches deep) with
some large area scaling was identified. An additional two areas of
possible corrosion of similar magnitude of pitting are suspect
under the pipe wrap at this location.

Urgent

Remove the pipe wrap and inspect these areas on the pipeline.

Findings and Recommendations

page 39



FUEL TRANSFER SYSTEM INSPECTION REPORT

RED HILL BULK FUEL STORAGE FACILITY

Table 8 - F-24/IP-5 Pipe Support Findings and Recommendations

Appendix C = API

W | 20 ewqrt = R:GHrt Geographic
= Cross Reference pa Brap Location Description Urgency Recommended Repairs
No. Cross Area
Dufldancy Reference
(InterSpec, LLC)
wid [ Severely corroded base plate and bottom of column, loss of steel
. 685 in column, delamination of base plate, no grout pad, F-24 Urgent | Replace support.
Table E2 Tunnel
connected to wall severely corroded.
B14 Harbor Severe corrosion and loss of support at baseplate and lower : .
. 596 Table E2 Torcid A e Urgent | Replace support, support on minimum 6" raised concrete pier.
Harbor Extreme corrosion with no or very little material at any number of : o s
. 592 Tunnel Vations, Actvs. diboirg. Urgent | Replace support, support on minimum 6" raised concrete pier.
. 510 Table E2 HT-33 ?j;::- Corrosion to loss of support, wall anchors not visible. Urgent | Replace support.
Extreme corrosion w/ no or very little material at any number of
Harbor locations, complete deterioration through bottom front flange of
49 HT-32 i : : Urgent | Repl rt.
. 4 Tunnel both columns, extreme deterioration of anchor bolts over back e epracesuppn
flange of both columns.
Extreme corrosion w/ no or very little material at any number of
locations, severe corrosion over entire support complete less of
Harbor support at bottom of both columns and both flanges, delamination
492 Table E2 HT-32 i Urgent | Repl rt.
. sble Tunnel (severe) at baseplate, angles to wall severely deteriorated. il SPRCCILpPD
API 570: Corrosion on base of pipe support (attachment to tunnel
floor).
Extreme corrosion w/ no or very little material at any number of
Harba locations, wall anchor not visible, flanges at angle column not
.42—'5 Table E2 Tunne[ attached to baseplate, severe delamination at baseplate. Urgent | Replace support.
API 570: Support wear plate to support not engaged (JP-5)
(floating pipe).
Extreme corrosion w/ no or very little material at any number of
. Harbor : :
473 Tunnel locations, extreme corrosion at baseplate and column flanges, Urgent | Replace support.
appears unattached and detached when sounded.
Extreme corrosion wy/ no or very little material at any number of
locations, extreme delamination at baseplate, columns not
Harbor attached due to extreme deterioration, JP-5 bracket to the wall
.4?2 Tehieks Tunnel deteriorated and detached. Urgent: | Replace suriport.
API 570: Corrosion on base of pipe support (attachment to tunnel
floor).
Harbor Severe corrosion w/ significant loss of material at any number of
. 463 Tunnel locations, column flange deformed Vegant | Beplice suppart.
Harbor Severe corrosion w/ significant loss of material at any number of
.468 Tunnel locations, column flange deformed Urgent; | Sepfuze: suppoy:
Harbor Severe corrosion w/ significant loss of material at any number of
.46? Tunnel locations, column flange deformed AR | g R ppon.
Harbor Severe corrosion wy significant loss of material at any number of
.456 Tunnel locations, column flange deformed. Urgent; | Sephie: soppon:
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Table 8 - F-24/IP-5 Pipe Support Findings and Recommendations

Appendix C = API

Missing steel saddle (floating pipe) (F-24). Corrosion on base of
pipe support and I-beam.

ftem 770 feson = R:::rt Geographic
Cross Reference Location Description Urgency Recommended Repairs
No. Cross Area
Defidency Reference
(InterSpec, LLC)
Harbor Severe corrosion wj loss of material at any number of locations,
.411 Tunnel grout pad broken, loss of bearing. Urgent | Replace support.
Harbor Extreme corrosion w/ no or very little material at any number of
.399 Tunnel locations, JP-5 at wall. Urgent: | Replace support.
Extreme corrosion w/ no or very little material at any number of
locations, column flanges completely deteriorated at slab,
HT-26 Harbor baseplate is dust, JP-5 attachments to wall completed corroded -
. 310 Table E2 HT-28 Tunnel nat attached at (1) side. Urgent | Replace support.
API 570: Corrosion on base of pipe support (attachment to tunnel
floor).
b Extreme corrosion w/ no or very little material at any number of
.306 :S;n: locations, extreme corrosion at bottom of column and significant Urgent | Replace support.
loss of column flange section at base plate interface.
Extreme corrosion w/ no or very little material at any number of
B32 Harbor locations, column moderately corroded, JP-5 anchor to wall
. L Table E2 HEee Tunnel complete section loss. UtmE: | Replc suppior
AFI 570: Corrosion on pipe support at the tunnel wall attachment.
. Haidbass Extreme corrosion w/ no or very little material at any number of
304 HT-26 Tiriel locations, moderate column cogeion, complete loss of section at Urgent | Replace support.
JP-5 and F-24 anchor towall o 1 side
Harbor Severe corrosion w/ loss of material at any number of locations,
.288 Tunnel impacted and deformed column flanges. Urgint: | Replasesuppart.
Severe corrosion and loss of support at train-side column (photo),
A7 minor corrosion at center column baseplate, grout pad edges
. a6 LAT-41 destroyed at center column baseplate (photo), severe comrosion
48 Table E1 LAT-42 RHTF and loss of material at beam near wall {photo) Urgent | Replace support. This repair is scheduled for completion.
Table E2 AP 570: Metal to metal contact. No Teflon shims/insulation strip.
Rail-ties wedged between pipe and saddle (F-24). Corrosion on
base of pipe support and IHbeam.
Severe corrosion and loss of support at bottom of column, minor
A7 flangle def?rmaltinn lat free end, corrasion atJP—SlsaddIe,carroslon
LAT-38 and loss of angle at lower angle support, no saddle at F-24. : g ;
.4? EE:: :; LAT-40 IR API 570: Metal to metal contact. No Teflon shims/insulation strip. Urgenti | Reglncwsupport: This eegslr S achedided forcomprenion:
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Table 9 - JP-5 Findings and Recommendations

Location

Appendix C = API SGH
ftem 70 Regort Report | Geographic
Cross Reference
No. % Cross Area
Detscancy Reference
(InterSpec, LLC)
PM-19
PM-20
JP5.001 PM-21 RHTF
PM-22
JP5.002 A20 RHTF
JP5.003 RHTF
JP5.004 A2 RHTF
JP5.005 A3 RHTF
JP5.006 A4 RHTF
JP5.007 Al3 RHTF
JP5.008 Al9 RHTF
JP5.009 Al9 RHTF

between support and pipe to eliminate metal-to-metal contact. NOTE:

Description Urgency Recommended Repairs
Evaluation of Dresser couplings was discussed at length in the SGH Red
Hill Final Assessment Report dated April of 2022. Per the DoD Red Hill
Dresser Couplings are installed in tank piping laterals. Other | Bulk Fuel Storage Facility Defueling Plan, evaluation of the need for
dresser couplings and remaval of them if it can be safely done is “under
contract”.
Replumb high point vent piping such that it does not extend into
The 2- high point vent piping on th_ is personnel movement space and is constructed of welded pipe and
threaded and extends down below the pipe. Pipe extendsinto P flanged components.
personnel movement space below and is at risk for possible
damage from impact. Note: This repair is currently programmed for repair as part of the FyY21
Emergent Pipeline Repair Project.
Tank sample piping downstrearn of the iSolation valve are open to :;Tv\;lge threaded caps on tank sample piping downstream of isolation
the atmosphere. If the isolation valves were to be bumped or "
inadvertently forced open, this could lead to an accidental fuel Uegont ; :
spill NOTE: This deficiency has been corrected for the tanks that have been
previously cleaned, inspected, and repaired.
T e B T e Tighten threaded plug and monitor as needed until iF is repaired,
body threaded plug associated with 12 DEE tank isolation Long Remove plug from the valve body and retape and reinstall to prevent
ki future weeps. NOTE: Removal of plug cannot be performed without
taking the tank out of service.
HPV on Tank 16 jet fuel piping downstream of the 12- tank
isolation valve is missing a threaded plug. Some fuel was noted Urgent | Provide threaded plug on high point vent.
inside the valve body.
The DBB valves are equipped with a drain valve in lieu of a plug.
The end of the valves | secured with a pipe plug.
: i:::;:ig DBB Qbse Urgent | Provide threaded plug on ball valve drain.
- Tank 9=20 BB
- Tank 10— 2 DBB
Non-standard flanges and non-standard weld tie-ins at the cross- Long Consider upgrading to ASME B16.5 rated flanges and fittings with
tunnel pipeline tees. buttwelded arrangements at cross-tunnel pipeline connections.
Remove pipe support, clean, and recoat affected area, and reinstall pipe
Canion between pipe and pipe support on Long support, Secure saddle support to support beam and provide Teflon pad
the| between support and pipe to eliminate metal-to-metal contact. NOTE:
This may reqguire replacement of the affected pipe supports.
Remove pipe support, clean, and recoat affected area, and reinstall pipe
gaWion between pipe and pipe support on Long support. Secure saddle support to support beam and provide Teflon pad
2|

This may require replacement of the affected pipe supports.
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Table 9 - JP-5 Findings and Recommendations
Appendix C = API
ftem A Mapre R:::rt Geographic
Cross Reference Location Description Urgency Recommended Repairs
No. i Cross Area
Deficiency Reference
(InterSpec, LLC)
Remove pipe support, clean, and recoat affected area, and reinstall pipe
support. Secure saddle support to support beam and provide Teflon pad
Coati : ioii between pipe and pipe support on between support and pipe to eliminate metal-to-metal contact. NOTE:
JP5.010 Al9 RHTF m:W Long | This may require replacement of the affected pipe supports.
Nate: This segment of piping (8ft pup) is currently being replaced as part
of the FY21 Emergent Pipeline Repair Project.
Remove pipe support, clean, and recoat affected area, and reinstall pipe
iiiﬁi 'i Ili iii— support. Secure saddle support to support beam and provide Teflon pad
Jp5.011 A1S RHTF Long between support and pipe to eliminate metal-to-metal contact. NOTE:
This may require replacement of the affected pipe supports.
JP5.012 Al8 LAT-50 RHTF Wdlizr;::ﬂnc::f;ﬁtmgj:sl :ebzg:\l::d{_m the! Long | Clean and recoat affected area of the pipeline.
Replace high point vent valve with Class 150 ball valve.
High point vent with thre i {low melting Long term consideration should be given to replacing high point vent
JP5.013 Al7 RHTF point) valve on top cftheMalve Urgent | assembly with welded pipe and valve with flanged connections.
classification is also unknown.
Note: This repair is currently programmed for repair as part of the FY21
Emergent Pipeline Repair Project.
JP5.014 CLI:TT uét;s ?j;:: ;:ELH:AC:JWM] sty “400 Inches from Urgent | Remove pipe wrap and inspect the pipeline at these locations.
bk 018 iy Harbor Out-of-round (flat spm—} nmed-a_at the Oihver Noaction needed to perform defuel operations. Evaluate at the next API
Tunnel bell-weld between the 12 o'clock and 3 o' clock positi 570 inspection.
is
JP5.016 Ba4 Hathos unsupported and unreinforced. Branch line does not appear to be Long | Remove unused branch connection.
Tunnel : . ¢
in use and blinded with a skillet and flange.
Pitting corrosion o at the 2 o’clock position, FFS ASME B31G (2012) Level 1 calculations were performed. Per
Wikt Corrosion areas is 2 by 2 with a pit depth measurement calculations this flaw is acceptable. Coating system should be repaired at
JP5.017 B40 oo of 0.113 inches. Remaining metal thickness of 0.120to0 0.125 Long | this location to arrest further external corrosion. Long term
inches. Metal thickness of unaffected area is 0.233 to 0 238 consideration should be given to replacing pipe segment with a 4-
inches. Approximate wall loss of 48.5%. pup.
Inactive pitting on t at the 10 o'clock FF5 ASME B31G (2012) Level 1 calculations were performed, Per
Haibor position. Corrosion area is by 8 with pit depth calculations this flaw is acceptable. Coating system should be repaired at
JPS.018 B33 Yol measureme nts of 0.050 to 0.135 inches. Remaining metal Long | this location to arrest further external corrosion. Long term
thickness of 0.091 to 0.099 inches. Metal thickness of unaffected consideration should be given to replacing pipe segment with a 4-
areais 0226 to 0 234 inches. Approximate wall loss of 59.7%. pup.
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Table 9 - JP-5 Findings and Recommendations
Appendix C = API
ftem A Mapre R:::rt Geographic
Cross Reference Location Description Urgency Recommended Repairs
No. i Cross Area
Deftclenty Reference
(InterSpec, LLC)
Inactive pittingon the“ at the 5 o'clock FFS ASME B31G (2012) Level 1 calculations were performed. Per
T e position. Corrosion area is by 6| with pit depth calculations this flaw is acceptable. Coating system should be repaired at
JP5.019 B34 Tunnel measurements of 0.050 to 0.089 inches. Remaining metal Long | this location to arrest further external corrosion. Long term
thickness of 0.152 to 0,156 inches. Metal thickness of unaffected consideration should be given to replacing pipe segment with a 4-
areas is 0.234 to 0.241 inches. Approximate wall loss of 38%. pup.
ittj j as observed at the ﬁcﬁck positian on the. FFS ASME B31G (2012) Level 1 calculations were performed, Per
i ermsim areasis 1 by 1ﬂﬁ with pit caleculations this flaw is acceptable. Coating system should be repaired at
JP5.020 B31 Tunnel depth measurements of 0,055 to 0.102 inches. Remaining metal Long | this location to arrest further external corrosion. Long term
thickness of 0.116 to 0.136 inches. Metal thickness of unaffected consideration should be given to replacing pipe segment with a 4-
areas is 0 218 to 0.238 inches. Approximate wall loss of 46.8% pup.
Heavy pitg as observed on the piping at the @o-clock pasition FFS ASME B31G (2012} Level 1 calculations were performed. Per
e on the 1HNJP—5 pipeline. Corrosion area is9| by Qﬁt calculations this flaw is acceptable. Coating system should be repaired at
JP5.021 B26 Tunnel with pit depth measurements of 0.050 to 0.140 inches. Metal Long | this location to arrest further external corrosion. Long term
thickness of unaffected area is 0.239 to 0 244 inches. consideration should be given to replacing pipe segment witha 4-
Approximate wall loss of 58.6%. pup.
Y PN W ckiari il gl His S8 o dlosh FFS ASME B31G (2012) Level 1 calculations were performed. Per
positions on the 18 JP-5 pipeline at the interface where the _ i 5 .
e 3 calculations this flaw is acceptable. Coating system should be repaired at
Harbor ping pueiesiates the conae bullnear. Fitdapth this location to arrest further external corrosion. Long term
JP5.022 B49 Tunnel measurements of 0.0625 to 0.105 inches. Metal thickness of the Long eos berationshoil be dvend ackna o i with 4-

: ; i given to replacing pipe segment witha
uatieptadapea b 0200 10 243 siches, ‘Remeinkg men] pup. Note, this will require removal of the pipeline within the concrete
thickness of 0.135 to 0.138 inches. Approximate wall loss of 43 8% bulkhhead %
wall loss. :

B48 Harbor The pipeliie s coyered by 2 protgcu\fgwrap Ehroughait the Remove protective pipe wrap and perform visual inspection of these
JP5.023 Table H Tunnel Harbor Tunnel. Protective wrapis failing in numerous locations Long soctors o pige for extirricl corrosion:
and prohibits external inspection of the piping condition.
HT-1
HT-16
HT-17
it HT-23 Harbor Several areas of coatingfailure with miner to moderate corrosion
JP5.024 HT-24 was observed on the 18| JP-5 pipeline. See Table H in AP1570 Long | Clean, prep and recoat affected areas.
Table H Tunnel
HT-41 report for exact locations.
HT-48
HT-50
HT-51
Moderate coating failure and moder rrosion on pipe, flanges, . = .
JP5.025 B1 Wrs2 | Marber fasteners, and components on the 13Jl 1P-5 pipeline due to Long fﬂiﬁzz “é’l‘::;";;;"::i i it s P
mineral deposits and water infiltrating through tunnel ceiling. i : 4 i
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Table 9 - JP-5 Findings and Recommendations
Appendix C = API
ftem A Mapre R:::rt Geographic
Cross Reference Location Description Urgency Recommended Repairs
No. i Cross Area
Deficiency Reference
(InterSpec, LLC)
There are two low point drains on theF
between the UGPH concrete bulkhead an 690 that are Remove, retape, and reassemble threaded connections. Replace low
constructed of threaded valves, nipples, and piping. There is point drains with Class 150 carbon steel ball valves. Recoat affected
e BS Harbor evidence of fuel staining and weeping noted around the threaded Urgent areas to prevent further corrosion. Replace corroded piping with new.
B& Tunnel fittings. Moderategorrosion was observed on low point drain
piping adjacent t 690. Notable corrosion was observed on Long term consideration should be given to replacing the low point drain
LPD pipe adjacent to isolation valve #0156. Valve classification is piping and valves with welded pipe with flanged connections.
unknown.
Harbor Nol ruction at 17. branch connection on
IP5.027 B12 Thind Blind flange was constructed with 12- Long | Replace non-standard blind with a 12- blind flange per ASME B16.5.
weldneck flange with a flat plate welded to flange for blind.
Harbor Clean up gear box and ensure covers are secured to prevent future oil
JP5.028 B13 Tunnel Moderate oil staining noted on the 12- DBB valve gear box, Long leaks. Verify sufficient lubricant is still present and if needed service
actuator gear box.
JP5.029 B27 :jr::ﬂ I:c;:{i: 22.:%:,3.{] i me_ atthe Long | Remove temporary attachment on the pipeline and perform NDE.
SN a”‘W“’m L FFS ASME B31G (2012) Level 1 calculations were performed. Per
was noted on th 12 o'clock position. ; 2 A 3 4
o calculations this flaw is acceptable. Coating system should be repaired at
JP5.030 B29 Harbos LTI RO mate,lv 2 e e ?5'_ Preiey Long | this location to arrest further external corrosion. Long term
Tunnel measurement of 0.095 inches. Remaining wall thickness of 0.130" consideration'shoukdl be given to replacing pipe segment with & 4-
to 0.147" is estimated at this location. Metal thickness of
unaffected areasis0.225 inches. Approximate wall loss of 42.2%, i
. Table F HT-18 Tunnel harbor tunnel. See Table F in API 570 report for exact locations. inspection. 4
Several HPVs and LPDs throughout the harbor tunnel. These are
composed of threaded valves, piping, and components. Minor
staining was noted on some of these fittings. Also, the valve
classifications in several lo ns are Wi,
- lﬁaﬁ\ point vent Disassemble threaded connections, retape, and regssemble t ent
- high point ﬁ 596} (weeping) future weeps at the two high p ventsrmee 595 an 596
Harbor -2 igh point vent 473 a and the threaded plug betwee| 298 a 299. Replace all
JP5.032 B18 - 05 threaded plug on top of pipe 311 ani 312) Urgent | associated valves with Class 150 ball valves.
Tunnel
-0 threaded plug on t p|pe 301)
-1 threaded plug 299} (weeping) Long term consideration should be given to replacing threaded
-2 high paint vel BIJ connections with welded and flanged connections,
-2 int vent
- Two 1threaded plu, 5 an:. 216}
- ;ﬁ high point 20
high point vent 205 a 206)
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Appendix C = API SGH
ftem | S7OReport= | oo cort | Geographic
Cross Reference pa Brap Location Description Urgency Recommended Repairs
No. % Cross Area
Deficiency Reference
(InterSpec, LLC)
JpE 033 B50 Harbor There are several plates that are tack welded to the pipeline. - Remove tack welded plates/attachments, grind down, and perform
i Tunnel These plates do not appear to serve a purpose. = additional NDE at these areas.
The gate valves within the piping systems inside the underground Remove the gate valves and install ball valves. It is recommended to
JP5.034 UGPH » ; ; i Long ! i x
pumphouse are weeping and require continuous maintenance. program this valve replacement after defueling of RHTF is complete.
The ball valve on the strainer drains associated with the pump . . ’
JP5.035 (o] UGPH discharge control valves dre not phugged. Urgent | Provide threaded plugs to prevent accidental discharge of fuel product.
The small isolation ball valves on the pump discharge control valve
1P5.036 ci4 UPGH tubing are missing operating handles. This will prevent isolation in Urgent Prowdecper'atlng halnldleson ball valves and consider a car-seal to lock
the event of an emergency such as a tubing break or damage to valves in desired position,
isolate the fuel leak.
JP5.037 C15 UPGH Minor bearing oil staining was noted on pump casings. Other CP:STI;T fouthie sieaning and vemival of heanig ol skdning frorh fump
JP5.038 c1s8 UPGH :;;d”‘:g”:[:g ks el med i plug tee N on pressie gayge Urgent | Install appropriate threaded pipe plugs on tee fittings.
JP5.039 26 UGPH :tlo”f:rate weeping/stalning on front bearing shaft and casing of Long Perform routine cleaning and removal of oil staining from pump casings.
1P5.040 8 UGPH Inactive corrosion ar"nd boltf:hameter reldudlnon was noted orlzthe Lorg fteplace dresser coupling follower bolts. Monitor for damage until repair
follower bolts associated with the suction side dresser coupling. is complete.
Housing on flow switch mounted on discharge side of pump Is not
JP5.041 c29 UGPH secured and loose. Current configuration does not meet Long | Secure housing and properly seal all conduit connections.
haz us area rating.
1P5.042 co UGPH 1/2| . piping ar?d pressure ga assembly was observed to be Lorg Disassemble piping and gauge, retape threaded connections, and
weeping on the discharge side ofill 208. reassemble to prevent future weeps.
JP5.043 a3 UGPH gi?:;::‘m”"@ hvgs on pump suction:side-are instalied Long Repair dresser coupling lugs to be installed correctly.
Fuel staining and weeping was noted on the pipe tie-ins associated Eﬁa:&\:':lesthreaded connections, retape, arid resssembie to prevant
with the temperature sensors, pressure sensors, high point vents, Y ns:
JP5.044 a7 UGPH ; Urgent
and low point drains. Weeping is present at threaded connections 3 5
assoctiiad with these it Long term consideration should be given to replacing threaded
&s. connections with welded connections where possible.
Several threaded fittings were noted throughout the UGPH piping
below the grating on the main header piping. Some of the branch
connections welds are not per industry standard (did not use
Weldolet or other approved branch connections). T : :
1P5.045 a8 UGPH - PIT-284 and adjacent Temperatiire Sensor Long Replace threaded fitting and pipe with welded connection and replace
branch connections with industry approved connections.
- Valve GI15D
- Valve GI35E
- Valve GI25B
- Valve GI25C
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(InterSpec, LLC)
Several transducers are attached to the piping and the conduits do . .
1P5.046 ca0 UGPH not have seal off fittings. Additionally, the conduits are ridged WigenE | FOviEieanmropriane seal Rittings and flewile condUit carmaetions gt
5 " transducers.
which could break under pipe movement.
It was noted that several of the pressure transducers are past due 7
JP5.047 c41 UGPH for calibration. (Calibration due date of 10/23/18) Urgent | Perform calibration of all temperature and pressure devices.
There is staining and some minor drips noted on the Cameron ball ’
JP5.048 c42 UGPH valves throughout the UGPH. Drips appear to be coming from the | Urgent 3::“ j;I:ie hiody Revice sten A/ARDek Stam peal fo prevent fituee
stem injection port. ps/arips.
cas There was noticeable fuel drips and weeps coming from pressure Service pressure relieving devices to prevent future weeps. If valves are
JP5.049 csa UGPH relieving devices on the valve above the grating. (Cla Val relief Urgent | not serviceable, consideration should be given to replacement of these
devices) valves.
The JP-5 header manifold has a 3/, gate valve (Valve GP98J)
1P5.050 52 UGPH at the end cfthle header. The 3/4 valve is allowing product to Long Provide pllrgssure relief devices to prevent an over pressurization of the
weep by and drip into a catchment basin. It was also noted that header piping.
there are no pressure relief devices installed on the header piping.
All the gate valves on the suction and discharge side of the pumps
are equipped with motorized valve actuators. It was observed
that the motorized valve actuators are mounted on a stich welded . ) A
JP5.051 Cc53 UGPH adapter plate, Several of the stitch welds have hairline cracks Long | Remove coating and perform further weld inspection.
present and could cause the adapter plate to shear off during
actuator operation.
‘- ; ; Service valve to prevent future weeps. If valve cannot be serviced,
JP5.052 55 UPGH gate valve is weeping at bonnet. Urgent consider for replacement
The pressure relief system has an Emerson Figure 533 flow control
JP5.053 56 UGPH valve with hydramotor actuator. The hydramotor actuator still has | Long | Remove plastic caps and provide threaded steel conduit plugs.
the factory plastic caps installed in the unused conduitinlet ports.
Several locations where the Teflon pad is missing between pipe Provide Teflon isolation pads to eliminate metal-to-metal contact
JP5.054 D1 UGPH Y 5 Long :
and pipe support, creating metal-to-metal contact. between support and pipe.
50 r staini noted on the bottom of the flanges for
JP5.055 g: UGPH the near Surge Tathk Land Suige fank 2. o Lo Clean flange and monitor for future weeps. Repair as needed,
i Be active weeping was noted. Liquid does not appear to be fuel as e g P By :
ihereﬁ no presence of odor. -
JP5.056 D7 UGPH The L ba”v.alve.th.at TR oY low stition e Urgent | Install a plug to prevent accidental fuel release.
at Surge Tank 2 is missing a plug.
ok 057 1 RiTF Dresser coupling joints and associated joint harness at Tanks 18, Oibier The lateral piping associated with Tanks 18, 19, and 20 are currently
; 19, and 20 are damaged due to the May 6" event. under repair as part of the FY21 Emergent Pipeline Repair Project.
Facility piping at the tank piping laterals tees have nonstandard
JP5.058 Fa RHTF rated flanged fittings and non-standard weld tie-ins. Noted at Tank | Long | Replace fittings with ASME B16.5 fittings and flanges at these locations.
11/12, 13/14, 15/16.

Findings and Recommendations

page 47



FUEL TRANSFER SYSTEM INSPECTION REPORT

RED HILL BULK FUEL STORAGE FACILITY

Table 9 - JP-5 Findings and Recommendations
Appendix C = API
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Heavy corrosion with pitting was located at the rolled 45-degree
elbows. Corrasion isdue to active drips from the tunnel ceiling s ;
JP5.059 FS RHTF mineral deposits. Nominal thickness was likely 0 375". The general | Other E:li::fmimfiipg;::g;n;w :213::::;2;‘::;2::;‘;2 &
metal thickness at this area is now 0.300" with a pit depth of i '
0.100" resulting in a remaining thickness of 0.200".
section His not adequatel ported at Install saddle supports between the pipe and I-beama.ll.
IP5.060 F6 LAT-12 RHTF |'S 11 resulting in an urllsuppor-led pipe span of between Long _ . o :
LAT-14 S10and 12.T ximum suggested pipe support spacing for Nate: This repair is currently programmed as a predictive repair as part
NPS 18 pipe is m of the FY21 Emergent Pipeline Repair Project.
A section of NPS 18 piping is not adequatel ported a 13 Install saddle supports between the pipe and l-beam ar. 13.
JP5.061 F7 RHTF resulting in an unsupported pipe span of 3 betwee 12 Long
and concrete penetratj Door C. The max suggested pipe Note: This repair is currently programmed as a predictive repair as part
support spacing for 1 JP-5 pipeline is 2 of the FY21 Emergent Pipeline Repair Project.
There is moderate coating failure and associated corrosion on the
IP5.062 F9 RHTF MOV-0163 DBB valve and associated hardware. Corrosion on Long | Replace the coating on the DBB valve and associated hardware.
fasteners, flanges, valve body, and relief pipe nipples was noted.
The MOV-0163 DBB body cavity relief nipple is in contact with the N
JP5.063 F10 RHTF galvanized conduit. Pat:vmialfnrfunhere:zrmsmndue to Long Remme.mndu'tor b - e
ZE contact/interference.
dissimilar metal contact is present.
IP5.064 Fi1 RHTE Therle is heavy: corrosion on the MOV-0163 DBB flanges promoting Long | Replace fasteners.
crevice corrosion on the fasteners,
JP5.065 F12 RHTF T}"nere s nro o oo tescandiitand R Srprassoc i Long | Replace corroded conduit and associated fittings on MOV-0163.
with MOV-0163.
Product staining was noted at threaded connections. Urgent repair
should be to disassemble threaded joints, clean, retape, and reassemble
There is a threa innle (high point vent) near Tanks 11 and 12 TopraeitIubine wodps.
JP5.066 F13 RHTF nstaiec with % 3 ballvave: Note: Thereistgining/ Urgent | Long term consideration should be given to replacing high point vent
on the lower threaded fitting. Location is betwee 38 an % : : q
19, assembly with welded pipe and valve with flanged connections.
Note: This is programmed for repair as part of the FY21 Emergent
Pipeline Repair Project.
A dent has been identified with a depth 0f0,950- and needs to
Eid be repaired prior to returning the JPS pipeline above valve MOV- This segment of piping has been repaired by pup replacement as part of
JPS.067 FableF RHTF 0163 back to service. An additional 10 dents were located from Other | the FY21 Emergent Pipeline Repair Project. Recommendation for the
MOV-0163 to Tank 20. Refer to Table F in the API 570 report in other ten dents is to monitor at the next API 570 inspection.
Appendix Cfor exact dent locations of the other 10 dents.
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Appendix C = API SGH
ftem anyaadond Report | Geographic
Cross Reference
No. % Cross Area
Detscancy Reference
(InterSpec, LLC)
JP5.068 F15 RHTF
JP5.069 F16 RHTF
JP5.070 F20 RHTF
JP5.071 F21 PM-23 RHTF
JP5.072 F22 PM-25 RHTF
JP5.073 F23 RHTF
JP5.074 F24 RHTF
JP5.075 F26 PM-10 RHTF
1P5.076 F27 RHTF

Location

Description Urgency Recommended Repairs
Facility piping girth (circumferential) welds include several non-
typical bell and spigot style fillet welds. Some welds are direct bell-
bell buttweld attachments. These welds appear to be part of the Replace these joints to bring the pipinglato curregt standards Mote:
original canstruction. There has been ongoing replacement effort Long | joints are being replaced betwee 22a 23a 59 and
of these welds with several identified and replaced since the 2015 60 as part of the FY21 Emergent Pipeline Repair Project.
API 570 inspection, There are currently ten (10) welds with a bell
and spigot/ bell-bell weld configuration in the s ent inspected.
A weld undercut was identified on the| pipeline
(located approximately 100 inches pas ) at the 4 o'clock Long Recoat affected area where the coating was removed for weld
position. The measured depth was 1/32 This is acceptable measurement.
for normal an gory M fluid service.
There isa dresser coupling joint and associated joint . ; i
harness aﬁ 25 just past the concrete penetration. Visual MARACAL A AR 570 WaRectinn.
Lnlip::::-:t:; ::; ;ivcia;:vt:ff:;;m;:;ms;%c;:;}:;tﬁ:‘ t Long Nlotel: This is progr:_ammed for removal as part of the FY21 Emergent
,, Pipeline Repair Project.
over a 36" span was recorded.
Correct positioning of the lugs in accordance with manufacturer’s
The 13- dresser coupling joint harness has four lugs that are Fernmmendasivn.
welded backwards on the upstream side of the coupling. Weppnt
Nate: This is programmed for repair as part of the FY21 Emergent
Pipeline Repair Project.
There was corrosion identified under insulation at the Tank 10 Clean, prep, and recoataffected areas. Reinstall insulation after coating
dresser coupling. Locationis at the 8 o’clock to 10 o'clock Long | work is complete. A inspection to the next API 570 inspection for
position. all dresser couplings.
Internal portions of the piping at Tanks 18 and 20 were visual
inspected to get a condition assessment. The piping is in "
satisfactory condition with minor pitting. Minor pitting was noted Long ::::::Sn; ﬂv::tt:rn:t\;z:e:u?:gﬁ[:;?ptizi:lgws:sfer?ndum and prevent
at the bottom of the pipe (likely due to standing water). :
Pitting depth of 0.030" to 0.050" was noted.
Minor pipe pitting was identi n Tank 18 laterally below a
bubbled coating. Piping is 16| schedule 40. Pitting depth of Long | Clean, prep, and recoat affected area.
0.030" to 0.070" was noted.
Add guided slide support with hold down lugs at. 1
There is no hold down u-bolts or slide-guide to ent lateral pipe Long
movement at the end of the header pipe run (a 1). Nate: This repair is currently programmed as a predictive repair as part
of the FY21 Emergent Pipeline Repair Project.
There is coating d e at pipe repair sleeve located Long Clean, prep, and recoat affected aress:

approximately 2. fro 16.
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Deftclenty Reference
(InterSpec, LLC)
A dent was observed at the bell joint. Due to location of
1P5.077 B52 Harbor anomaly's proximity to a weld this will not pass API 579 Section 12 g Perform follow-on NDE examination of the weld at this location to
: Tunnel { A Level 1 assessment. Measured depth of anomoly was 0.320 i validate if weld is acceptable for continued service.
inches.
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No. % Cross Area
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(InterSpec, LLC)
PMEIS Evaluation of Dresser couplings was discussed at length inthe SGH Red
PM-20 Hill Final Assessment Report dated April of 2022. Per the DoD Red Hill
F76.001 PM-21 RHTF Dresser Couplings are installed in tank piping laterals. Other | Bulk Fuel Storage Facility Defueling Plan, evaluation of the need for
PML22 dresser couplings and remaoval of them if it can be safely done is “under
contract”.
Dresser coupling on the _ is . y ;
F76.002 A22 RHTF missing the :eﬂgecﬂon ring. A small gap was noted between the Urgent Instet approphete defler.‘tmn gt ang tlg. hten‘f ienersper
manufacturers or designer of record specifications.
washer and harness lug,
Tank sample piping downstream of the isolation valve are open to brovide tirssded oips an tank sumple piing dowes reum:of ol stion
the atmosphere. If the isolation valves were to be bumped or Valyes:
P60 RHYF inadvertently forced open, this could lead to an accidental fuel Hegent
<ill & NOTE: This deficiency has been corrected for the tanks that have been
R previously cleaned, inspected, and repaired.
76,004 A13 RHTE Non-sta r?dat?d flanges and non-standard weld tie-ins at the cross- Long Consider upgrading to ASME B16.5 rated fi alnge.s and ﬁmng; with
tunnel pipeline tees. buttwelded arrangements at cross-tunnel pipeline connections.
The high point vent on the_is constructed
with a non-standard threaded bronze/brass (low melting point) . ;
F76.005 A21 RHTF valve. Valve is located between riser tee to lateral piping and Urgent Relpl ol {Tgh s:;ﬂ Yent il e
blind flange at the end of the pipe run. Valve classification is e 2
unknown.
Area of inactive corrosion observed on* FFS ASME B31G (2012) Level 1 calculations were performed. Per
between supports, approximately 108 inches fro 40. Pit calculations this flaw is acceptable. Coating system should be repaired at
F76.006 A23 RHTF depth = 0.196"-0.200" and UTT of 0.430" on unaffected areas Long | this location to arrest further external corrosion. Long term
resulting in remaining thickness of 0 219" to 0.250". Approximate consideration should be given to replacing pipe segment with a 4-
wall loss of 46.5%. pup.
PM-23 Dresser coupling on the_was observed with Correct positioning of the lugs and provide deflection rings and adapters
F76.007 A33 PM-24 RHTF backwards lugs. There are no deflection rings or adapters on the Urgent | onthe harness lugs. Tighten hardware on rods per manufacturer or
hamess lugs. designer of record specifications.
Modify pipe support to adequately support pipe. Install Teflon pad
F76.,008 A24 RHTF _ pipeline is not fully supported at pipe support. Long | between saddle support and pipeline to eliminate metal-to-metal
contact.
Modify pipe support to adequately support pipe. Install Teflon pad
F76.009 A24 RHTF _pipefine is not fully supported at pipe support. Long | between saddle support and pipeline to eliminate metal-to-metal
contact.
rom Tank 9 is not r'lingthe-
F76.010 A2S RHTF W Approximately 3 of unsupggited pipe Long | Modify pipe support to adequately support pipe.
from the lateral tee to the tank.
Several fasteners on flanges between lateral tee and_ Replace corroded fasteners and remove corrosion from spectacle blind.
F76.011 A26 RHTF i : Urgent
pipeline have moderate corrosion. Recoat affected area.
F76.012 A27 RHTE T‘.:uD fasteners arehnlot fu Il‘ﬂpﬂlﬁe bll'md flange associated Urgent Tighten fasteners or replace fasteners with longer bolts to ensure nuts
with the branch piping on ipeline. are fully engaged.
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Appendix C = API
570 Report - o
Item Report | Geographic
Cross Reference
No. i Cross Area
Deficiency Reference
(InterSpec, LLC)
F76.013 A29 RHTF
F76.014 A28 RHTF
F76.015 A3D RHTF
F76.016 A3l RHTF
F76.017 A32 RHTF
B48 Harbor
Zidt Table H Tunnel
HT-1
HT-7
HT-16
HT-17
HT-34
B10 HT-35 Harbor
Gkt Table H HT-42 Tunnel
HT-43
HT-45
HT-47
HT-48
HT-49
F76020 B1 Harpor
Tunnel

Location

Description Urgency Recommended Repairs
Branch connection on| has a 1- threaded Clean the staining from the flange joint, branch pipe, and header pipe.
fitting and valve. Fuel staining was evident on pipeline but no Long | Monitor the location for future weeps. Replace threaded fittings and
active weeping noted. - valves with welded pipe and Class 150 flanged ball valve.
i jlure and corrosion due to mineral deposits on "
W No significant pitting or thickness loss notedk A \ Long | Cleanand recat affected area of the pipeline.
Steng notetfl o : ; Birwsen Thoroughly clean tie-in connections and flanges to remove oily
tanks. No active weeping was noted. Oily substance does not Long : ; : ?
substance. Monitor location for potential weeps and drips.
appear to be F-76 fuel.
Wood support extending fro m_tn tunnel
Ce”m?’ g E.md f_un({tlonofthe SUpport = MDA S0 fi ok Further investigation of the use and purpose of the wood support.
associated with pipeline support or restraint. The wood beams do i : e
: : Long | Perform alternative design to remove support from pipeline and for the
not appear to be bearing any load on the pipe based on gaps iterded Farciion
between wood and top of steel saddle as well as gaps at bolting '
hardware.
Dresser coupling on the_was observed with
rod restraint that did not appear to be fully engaged/tightened. Correct positioning of the lugs and provide deflection rings and adapters
There are no deflection rings or adapters on the harness lugs. The | Urgent | onthe harness lugs. Tighten hardware onrods per manufacturer or
lugs are installed backwards. Dresser coupling islocated on main designer of record specifications.
pipeline within the RHTF.
TEsmmpwtim e oo rod Ibya protectl\fe' wrlap sgughodt the. Remove protective pipe wrap and perform visual inspection of these
Harbor Tunnel. Protective wrap is failing in numerous locations Long ; "
s 1 A g i sections of pipe for external corrasion.
and prohibits external inspection of the piping condition.
Several areas of coatj i i inor to moderate comosion
was observed on the| See Table H in API 570 Long | Clean, prep, and recoat affected areas.
report for exact locations.
Moderate coating failure and with modera i
flanges, fasteners, and components on the| Long Seal the tunnel or provide ceiling trays to prevent further deposits on the

due to mineral deposits and water infiltrating through tunnel
ceiling

pipeline. Clean, prep, and recoat affected area.
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No. % Cross Area
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The two high point vents on the_adiacent to Remove, retape, and reassemble threaded connections. Replace high
valve 0151 and the UGPH bulkhead are constructed of threaded point vent valves with Class 150 carbon steel ball valves.
Harbor i : _
F76.021 B2 Torna valves, nipples, and piping. There is evidence of fuel stainingand | Urgent
weeping noted around the threaded fittings. Valve classification is Long term consideration should be given to replacing the high point vent
unknown. piping and valves with welded pipe with flanged connections.
There are three low point drains on t’neF Remove, retape, and reassemble threaded connections. Replace low
B3 Harbor between the UGPH concrete bulkhead a 690 that are point drains with Class 150 carbon steel ball valves.
F76.022 B4 Tunnel constructed of threaded valves, nipples, and piping. Thereis Urgent
BS evidence of fuel staining and weeping noted around the threaded Long term consideration should be given to replacing the low point drain
fittings. Valve classification is unknown. piping and valves with welded pipe with flanged connections.
Four arc strikes/weld lines betw 0 o'clock
Harbor positions were identified on theWEach arc Remave coating and conduct close visual inspection along with liquid
F76.023 Bl11 Tunnel strike Is approximately 3 inches long and are located adjacent to Long | penetrant testing or magnetic particle testing of the arc strikes and weld
the pipeline miter circumferential weld. Gouge depths range from lines.
0.03125 to 0.09375 inches.
F76.024 B19 ;‘z;::: :::;?tla;r;]?tl:;?ai::e 5 missing 4 nut Urgent | Install new nut and bolt on the top plate of the valve.
F76.025 B51 it PR e oo e A L e Long | Grind weld attachment flush and conduct further NDE.
Tunnel ground flush.
W general corrosion we bsemel::ithe.
,“_ras abseme‘,j bmwee_ 314, o i ,ﬁat FFS ASME B31G (2012} Leve| 1 calculations were performed. Per
the 10 o’clock position. Corrosion area is approximately 24 inches : : : ;
: i calculations this flaw is acceptable. Coating system should be repaired at
F76.026 B30 Hathor by 1§ inches ‘fmh .the dospest pR cormsion area cmrer.lng incies Long | thislocation to arest further external corrosion. Long term
Tunnel by 9 inches with pit depths range from 0.080 to 0.140 inches. consideration should be given to replacing pipe segment witha4-
Remaining wall thickness of 0.218 to 0.221 inches is estimated at
this location. Metal thickness of unaffected area is 0 358 to 0.361 pup:
inches. Approximate wall loss of 39.1%.
Bre03) B8 Harbor Concrete saddle support (number 337) has several 1{8- rods borg Remove 1.:'8- rods between pipe and concrete saddle, inspect
Tunnel between the pipe and concrete saddle. interface, and provide Teflon pad between pipe and support.
Review previous documentation to determine reason for repairs.
Consideration should be given into removing the clock spring repairs and
F76.028 B2i Harbor “Clock Spring” repair sleeve on Ihe_ tong replacirlg the section of piping with new. Note: Replace mentlcf lhle
Tunnel clock springs was previously mentioned as a long-term repair in EEl's
2016 "Inspection and Repair of Redhill Pipelines Report” but does not
appear to be performed as part of the 2019 fuel system repairs.
Review previous documentation to determine reason for repairs.
Consideration should be given into removing the clock spring repairs and
Harbor i 5L A _ replacing the section of piping with new. Note: Replace ment of the
Frenas s Tunnel Chack Sprivg” repae sheeyeiox 1 Lang ::Ic?ck s;fings was previoEsTy rf'nemioned asa Iang—t:'m repair in EEl's
2016 "Inspection and Repair of Redhill Pipelines Report” but does not
appear to be performed as part of the 2019 fuel system repairs.
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Location

Description Urgency Recommended Repairs
E?pnecir:;'z:;?;sulmr;’;iiiﬂ;';g:oetg::fff;dn‘:g;?:;::jnme Long Remove the loose concrete aggregate between the pipe and the support
stipsirt dnd pige. and shim with Teflon pad.

The concrete saddle type support is cracked. Long | Repair concrete saddle support.

2- threaded HPV is located on th— The

ball valve does not have a lock and the reducing bushing is not

ﬁ 2- ball valve out. Remove the reducing bushing and install a 2-
pipe plug. Replace valve with a Class 150 carbon steel ball valve.

Appendix C = API
570 Report - St
Item Report | Geographic
Cross Reference
No. % Cross Area
Deficiency S e
(InterSpec, LLC)
F76.030 B38 Harboe
Tunnel
F76.031 B22 fahor
Tunnel
F76.032 B23 Hathor
Tunnel
F76.033 B24 Hathor
Tunnel
F76.034 B37 Harbor
Tunnel
F76.035 B35 Harbor
Tunnel
F76.036 B36 Harbor
Tunnel
F76.037 B41 oy
Tunnel
F76.038 B43 iy
Tunnel
F76.039 Ba2 Hro
Tunnel
F76.040 B45 Hetioe
Tunnel

; ; iy Urgent
fully engaged in the threaded connection. Valve classification is g Long term consideration should be given to replacing the threaded piping
unknown, -
g- and valve with welded pipe and flanged connections,

Wrmsmnon Wiewelded Rrgnchan e Long | Clean, prep, and recoat affected area.
:xrjessr::p;n::lumb:er tlgwe;'en_ and concrete Long Remove wood shim and provide steel plate shim and Teflon pad.
Inactive pitting on at the 6 o'clock FFS ASME B31G (2012) Level 1 calculations were performed. Per
position. Corrosion area is by 2 with a pit depth calculations this flaw is acceptable. Coating system should be repaired at
measurement of 0.114 inches. Remaining metal thickness of Long | this location to arrest further extemal corrosion. Long term
0.269 t0 0.273 inches. Metal thickness of unaffected areas is consideration should be given to replacing pipe segment with a 4.
0.383 to 0.387 inches._Approximate wall loss of 29.8% pup.
Inactive pitting on the t the 6 o'clock FFS ASME B31G (2012) Level 1 calculations were performed. Per
position. Corrosion area is 1 by 24| with pit depth calculations this flaw is acceptable. Coating system should be repaired at
measurements of 0.050 to 0.114 inches. Remaining metal Long | thislocation to arrest further external corrosion. Long term
thickness of 0.186 to 0.193 inches. Metal thickness of unaffected consideration should be given to replacing pipe segment with a 4-
areas is 0.386 to 0 393 inches. Approximate wall loss of 29.5% pup.

at the 11 o’clock position. FFS ASME B31G (2012) Level 1 calculations were performed. Per
Corrosion area is 18 by 24| with pit depth measurements calculations this flaw is acceptable. Coating system should be repaired at
0f 0.050t0 0.120 inches. Remaining metal thickness of 0.178 to Long | this location to arrest further extemal corrosion. Long term
0.201 inches. Metal thickness of unaffected areas is 0.298 to consideration should be given to replacing pipe segment with a 4-
0.321 inches. Approximate wall loss of 40.3%. pup.
Longitudinal weld onth_ hasa 5- long Conduct additional NDE to evaluate the extent of the porosity in this
area of weld porosity. Urgent weld.
W _ Urgent | Replace fastener that has a missing nut.
The flanged 6| branch connection on the 32- F-76 pipeline
lacks proper thread engagement on a fastener and is missing a nut Vit Install new fasteners to ensure proper thread engagement, install new

on another bolt. The blind flange installed does not appear to be
ASME B16.5 rated.

nut, and install new ASME B16.5 blind.
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Appendix C = API
570 Report - St
Item Report | Geographic
Cross Reference
No. i Cross Area
Baticiany Reference
(InterSpec, LLC)
HT-4
B15 HT-18 Harbor
Fren4l Table F HT-21 Tunnel
HT-24
F76.042 B18 o
Tunnel
F76.043 BSO Harbor
Tunnel
F76.044 UGPH
c1
F76.045 c2 UGPH
c7

F76.046 3 UGPH
F76.047 C4 UGPH
F76.048 cs UGPH
F76.049 cs UGPH
F76.050 c6 UGPH
F76.051 (u:] UGPH
F76.052 €10 UPGH
F76.053 C11 UGPH

Location

Description Urgency Recommended Repairs
s s ver reserton oSNNI |, | % ent cste s o s s pr 7
harbor tunnel. See Table F in API 570 report for exact locations. g : :
inspection.

Several HPVs and LPDs throughout the harbor tunnel. These are
composed of threaded valves, piping, and components. Minor
staining was noted on some of these fittings. Also, the valve Disassemble thread nections, retape, and reassembl prevent
classifications in several locatio unkn re weeps at the 2 high point vent located betwee 205 and

-1 threaded plug on to;ie an ﬂ Urgent 206. Replace all associated valves with Class 150 ball valves.

- threaded plug ttom 95 an 596)

- high point vent [l 544 an 545) Long term consideration should be given to replacing threaded

- high point vent 277 an 278) connections with welded and flanged connections.

- high point vent 276 an 277)

-2 high point vent Il 205 an 206) (weeping)
There are several plates that are tack welded to the pipeline. Lang Remove tack welded plates/attachments, grind down, and perform
These plates do not appear to serve a purpose. additional NDE at these areas.
The gate valves within the piping systems inside the underground b Remove the gate valves and install ball valves. It is recommended to
pumphouse are weeping and require continuous maintenance. program this valve replacement after defueling of RHTF is complete.
Two loose joint harness fasteners weregoted on the Dresser
coupling on the discharge side of pumpill 201. Four loose joint
:S;n;s:;?; Z:;rim ;g;ﬂ;:r:;h;i;is::; t{;: zzt:fk:r:v':; Urgent | Tighten fasteners per manufacturers or designer of record specifications.
noted on the discharge dresser coupling around the middle ring-
to-follower joint area indicating potential movement.
Pump shaft guard post notsecured to concrete pad. Long | Secure shaft guard post.
Several open conduits and sensor enclosures were noted Or. 201 - : ;

: : ; Secure all conduits and sensor enclosures prior to returning pump to

as this pump appears to be undergoing maintenance and/or Long fatia
repair. i
Several loose fasteners noted on the upper half casing 01. 201 as L Secure all fasteners to the casing prior to returning the pump back to
this pump appears to be undergoing maintenance and/or regair. OB | service,
Hairline crack was noted in pump pad associated with Pum) Other. | Monitor hailine eracks in pump pad/foundations
201. Hairline crack does not appear to be of signifi conce i
Skillet is installed on the discharge pump nozzle onfll 201 anci kg Consider installing another gasket to protect flange faces from contact
205. The assembled joints have only one gasket installed. surface damage.
;::;:: rliz;acl;ﬁ:; glt::j;a;::;iiﬁg:ﬁleamd with'the pump Urgent | Provide threaded plugs to prevent accidental discharge of fuel product.
A Sg:};:us::\‘p\;?::t‘:s: ?j-.bf::d:: ﬁsmai[:;ﬂgztiﬁiiﬂe%mp Urgent :temove gauge, retape threaded connection, and reassemble to prevent

201. uture weeps.
Hairline crack was noted in pump pad associated with Pum;. Other | Monitar haitine cracks i pump pad/foundations,

202. Hairline crack does not appear to be of significant concern.

Findings and Recommendations

page 55



FUEL TRANSFER SYSTEM INSPECTION REPORT

RED HILL BULK FUEL STORAGE FACILITY

Table 10 - F-76 Findings and Recommendations
Appendix C = API
Item T Moo RiG:rt Geographic
Cross Reference P il Location Description Urgency Recommended Repairs
No, % Cross Area
Deficiency
Reference
(InterSpec, LLC)
F76.054 C12 UGPH . Coatine failure on pump casing associated with Pum;:. 202 Long Clean, prep, and recoat affected areas.
F76.055 C13 UGPH 1/2 ball valve (Valve GP26H) is missing a plug. Urgent | Provide threaded plug to prevent accidental discharge of fuel product.
The small isolation ball valves on the pump discharge control valve
' tubing are missing operating handles. This will prevent isolationin Provide operating handles on ball valves and consider a car-seal to lock
Feeass £1s LPEH the event of an emergency such as a tubing break or damage to Uegent valves in desired position.
isolate the fuel leak.
F76.057 as UPGH ' Minor bearing oil staining was noted on pump casings. Long 2;:;;” moutine desining nd 1emon] of Beaing ol scaiisog e grmp
The control valve tubing on the pump discharge control valve is in
F76.058 Cl6 UGPH - contact with the grating/Fheam. Long Modify control valve tubing or grating to prevent metal-to-metal contact.
Heavy discoloration and staining observed on tl mp gdischa :
F76.059 a7 UGPH ' control valve. Similar discoloration was noted onill 203 1l 204 Urgent Clean, dlsasse.mble' BN i S o P N ey o e s e
205, weeps and drips.
F76.060 cis UPGH ' ::;‘:::HZLLE & Relng tsed to pive toe ittng an pressire gauge Urgent | Install appropriate threaded pipe plugs on tee fittings.
A small fuel weep was observed on the suction side pressure k
F76.061 C19 UPGH - uge assembly at the threaded connection associated with Pump | Urgent Remove gauge; retape thieaded connectionand reassambleto prevent
I_iaz 03. future weeps.
One loose joint harness fastener was d onthe Dresser :
F76.062 ao UGPH - coupling on the discharge side of pumpill 203. Urgent | Tighten fasteners per manufacturers or designer of record specifications.
Two loose joint harness fasteners weregpted on the Dresser . ’ .
F76.063 1 UGPH - coupling on the discharge side of pumglll 204. Urgent | Tighten fasteners per manufacturers or designer of record specifications.
F76.064 @2 UGPH - The fasteners on the pump discharge control valve are not fully Urgent Tighten fasteners or replace fasteners with longer bolts to ensure nuts
engaged. are fully engaged.
Two loose joint harness fasteners were goted on the Dresser g > -
F76.065 23 UGPH - coupling on the discharge side of pumglll 205. Urgent | Tighten fasteners per manufacturers or designer of record specifications.
The '_mlahorl] b:llj Vakes.on the;: uma d;Cha TEe Cont r?r;valve tUblmg Verify correct position of isolation valve on the control tubing and
F76.066 ca UGPH - Wiz the Slosed goal g o (e time st nagecting. - Mie pwti Urgent | consider providing alock or car-seal to prevent accidental misalignment
valve function may be limited when the piloting is isolated and not e
: of the valve position.
subject to system pressures.
The suction side Dresser coupling is missing a nut on the ;
F76.067 28 UGPH - restraining rod. Also, there was one loose joint harness fastener Urgent Provllc!e n.Ut SORLTGNTIRIT TRSONES PREROUTR el Orsidegn ol tecsd
(o)) specifications.
present.
F76.068 €33 UGPH ' E;iskf;r:;u SN gy v Ui St sde are Sowlled Long | Repair dresser coupling lugs to be installed correctly.
There are several open conduits, junction boxes, and unsealed Seal all electrical fittings per NFPA requirements to meet hazardous area
F76.069 a4 UGPH B | cicctrical fittings throughout the UGPH that will not meet Urgent L g i
i classifications.
hazardous area ratings.
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Appendix C = API
Item S0 R RSG:rt Geographic
Cross Reference 0 il Location Description Urgency Recommended Repairs
No, % Cross Area
Deficiency Reference
(InterSpec, LLC)
There are several locations throughout the UGPH where
F76.070 a5 UGPH Various abandoned/open conduit penetrates the UGPH floor, potentially Long Cap, seal, or remove all abandoned conduits within the UGPH.
negating the secondary containment.
There are several bronze/brass valves installed on the small
F76.071 a6 UGPH Various ansihary piod i Systins Wit e UGEN; A fewexarplensig Urgent | Replace low melting point valves with Class 150 carbon steel ball valves
: Gate Valve GI581, GIS8G, and GIS8H. Valve classification s L . er 4
unknown,
Fuel staining and weeping was noted on the pipe tie-ins associated
with the temperature sensors, pressure sensors, high point vents, : A
and low point drains. Weeping is present at threaded connections :ﬁi:efebel:;hreaded SOTMBELIONS TWLIDe, At YRassIY RS To Bt
F76.072 @7 UGPH Vi | SRceted with Uiige Tedegs, Urgent
- PIT-0285 and adjacent Temperature Sensor ; 2 . i
Long term consideration should be given to replacing threaded
VAR GL connections with welded connections where possible
- Valve GI26G P d
- Valve GI16E
Several threaded fittings were noted throughout the UGPH piping
: below the grating on the main header piping. Some of the branch Replace threaded fitting and pipe with welded connection and replace
Fr6073 28 UGPH Various connections welds are not per industry standard (did not use Long branch connections with industry approved connections.
Weldolet or other approved branch connections).
Lack of thread engagementwas ahser\Meners on the Install proper flange bolts and hardware to insure proper thread
i i i _ bypass loop flanges associated with th pipeline. Ut engagement at all flanged connections.
Several transducers are attached to the piping and the conduits do 7 " ; i
F76.075 c40 UGPH Various not have seal off fittings. Additionally, the conduits are ridged Urgent Provide appropriate seal fittings and flexible conduit connections at
: : transducers.
which could break under pipe movement.
It was noted that several of the pressure transducers are past due ’ .
F76.076 a1 UGPH Various for calibration. (Calibration due date of 10/23/18) Urgent | Perform calibration of all temperature and pressure devices.
There Is staining and some minor drips noted on the Cameron ball i
F76.077 caz UGPH - valves throughout the UGPH. Drips appear to be coming from the | Urgent g::;s\}zlr:{;sbody, SRIVICH Sbur vtk upp ox st susl o grevent: futre
stem injection port. '
Localized coating failure and corrosion observed or_
F76.078 ca3 UGPH - pipeline at Valve 232E4. Small pitting was observed with pit Long | Clean, prep, and recoat affected areas.
depths ranging from 0.05 to 0.07 inches.
F76.079 c44 UGPH _ Gat GR6BB is missing wheel nut on valve stem. Urgent | Install new wheel nut.
Th DEB valve on the F-76 pipeline has six fasteners/studs Remaove existing hardware and reinstall studs to ensure proper thread
FI60N 5 warh _ that are not fully engaged. Hegent engagement with valve body flange.
cas There was noticeable fuel drips and weeps coming from pressure Service pressure relieving devices to prevent future weeps. If valves are
F76.081 54 UGPH Various relieving devices on the valve above the grating. (Cla Val relief Urgent | not serviceable, consideration should be given to replacement of these
devices) valves,
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Appendix C = API
Item 370 Imor = Ri{::rt Geographic
Cross Reference Location Description Urgency Recommended Repairs
No. % Cross Area
Bla Selancy Reference
(InterSpec, LLC)

The flange connection on me_ pipeline at the

F76.082 C50 UGPH bulkhead penetration does not appear to be an ASME rated Long | Replace flanged connection with ASME B16 5 rated flange.
flange.

F76.083 52 UGPH It was also noted that there are no pressure relief devices installed Lonig Provide plressure relief devices to prevent an over pressurization of the
on the header piping. header piping.
All the gate valves on the suction and discharge side of the pumps
are equipped with motorized valve actuators. It was observed
that the motorized valve actuators are mounted on a stich welded 5 - .

F76.084 53 UGPH _ adapter plate. Several of the stitch weks have hairline cracks Urgent | Remove coating and perform further weld inspection.
present and could cause the adapter plate to shear off during
actuator operation.
The pressure relief system has an Emerson Figure 533 flow control

F76.085 56 UGPH ' valve with hydramotor actuator. The hydramotor actuator stillhas | Long | Remove plastic caps and provide threaded steel conduit plugs.
the factory plastic caps installed in the unused conduit inlet ports.

F76.086 D1 UGPH ' Several locations where the Teflon pad is missing between pipe Lang Provide Teflon isolation pads to eliminate metal-to-metal contact
and pipe support, creating metal-to-metal contact. between support and pipe.
L Vead gt o0 TS Sod Beits disncie Wi tie Tighten fasteners or install new flange bolting hardware to ensure proper

F76.087 D8 UGPH ' :e_ low suc:top:‘l pipe flange for Surge Tank 3 at the pipe branch | Urgent thread engagement is chieved at the fianged Joint.
Thm valves that are mounted on the 4- low suction

Fré08s D9 GER ' line at Surge Tanks 3 and 4 are missing plugs. A brass/bronze To— Install a plug to prevent accidental fuel release. Replace bronze/brass

D15 valve was noted at Surge Tank 3 location. Valve classification is valve with Class 150 carbon steel ball valve.

unknown.
Some minor staining was noted on the bottom of the 32-

F76.089 D10 UGPH ' Dresser coupling on Surge Tank 4. No active weeping was Long | Cleanflange and monitor for future weeps.
observed. Liquid does not appear to be fuel.

F76.090 D11 UGPH ' Lr:;t:elz'r:ﬁ e;:;ﬁ: ::sf:;g‘:;i?k p;:sr;et':be equipped Long Disassemble the connection and provide dimensionally correct gaskets.

B3 Sminire was noted on the bottom of the flanges for

F76.091 D13 UGPH tl pipeline just before support F76-8 and F76-9. No Long | Clean flanges and monitor for future weeps.
active weeping was observed. Liquid does not appear fuel.

F76.092 D14 UGPH ' 23;;:1;30; ::T\'f:';ﬁ;f;a:o;j;zr};:i Ttmm Wil o Urgent | Clean flanges and monitor for future weeps.

LRUT Its Harbor ' LRUT Results - An indication (corrosion spot) was observed
F76.093 approximately 7 inches past the concrete bulkhead, towards the Urgent | Remove pipe wrap and inspect the pipeline at this location.
CML B8 Tunnel 3

tank gallery, underneath the pipe wrap.
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Table 10 - F-76 Findings and Recommendations
Appendix C = API
Item 370 Imor = Ri::rt Geographic
Cross Reference Location Description Urgency Recommended Repairs
No. % Cross Area
Baticiany Reference
(InterSpec, LLC)
LRUT Results - One confirmed indication was detect
LRUT. Besults Haibor approximately -402 to -411 inches from setup on t Perform further investigation of the indications at both locations. Note:
F76.094 ML B21 Torna pipeline. There was also an indication IW pipeline to Urgent | This will require the pipe to be lifted off the concrete support or the pipe
concrete saddle support, PSC-195 on th pipeline that support removed and replaced to allow further inspection.
will require additional investigation.
F76.095 CL:::T ‘g':s ?:;?gl ' Iﬁ;'ﬂﬁfﬁhwpﬁﬁﬁs MRDE MG FEI T | o | missiives e Wi and spaa the pipelis s Esse o 6ailans
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Table 11 - F-76 Pipe Support Findings and Recommendations
Appendix C - API SGH
Item A epart Report | Geographic
Cross Reference he BI2p Location Description Urgency Recommended Repairs
No, 5 Cross Area
Dellcienty Reference
(InterSpec, LLC)
Hator Concrete has been chipped out and removed on tank side around
PSC.44A Tunnel flange for the F-24 and JP-5 lines; concrete around F-24 line has Urgent | Remove and replace concrete at anchor bulkhead.
broken out (but not fallen) on opposite side.
PSC.71A :ﬂmT Ein;[;clr:te AL P20 Bnehasbrentirokeh ot oil mnks sides no ingg Urgent | Remove and replace concrete at anchor bulkhead.
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Table 12 - FOR Findings and Recommendations
Appendix C - API
Item 340 Rapor: = RseﬁHrt Geographic
Cross Reference po BIOR Location Description Urgency Recommended Repairs
No. A Cross Area
Deficiency Reference
{InterSpec, LLC)

FOR.001 El RHTF - ;?;::::d FnE nipge v o B e Xk 20 FOR sanple Long Replace threaded connection with a welded connection.
Metal-to-metal contact was observed between the FOR pipeline

FOR.002 E2 RHTF - and pipe support within the pipe trench, just downstream of the Long | Provide Teflon pad to prevent metal-to-metal contact.
tank sampling manifold. -
Moderate corrosion was noted on the 2| blind flange and " :

FOR.003 E3 RHTF - fasteners on the abandoned branch to the sampling lines at Tank Long g:enr’];:p’ and recoat branch connection, blind flange, and replace
1 A
ih ball valve located on the blind flange on Tank 18's FOR
pipeline is not plugged off. This valve is susceptible to being ;

FOR.004 E7 RHTF - accidentally opened if something were to impact the ball valve Urgent | Provide plugor cap on ball valve to prevent accidental fuel release.
handle causing it to open.

_ Pipe support on the FOR line within the trench has become Reposition the pipe support and Teflon pad to properly support the

FAR03 & il displaced and Is no longer supporting the piping. Lon8 | piping,

FOR.006 E6 RHTE - Pipe support on the FOR line within the tren:lh has become Long Reposmon the pipe support and Teflon pad to properly support the
displaced and is no longer supporting the piping. piping.
General coating failure and corrosion on Fbeam type pipe
supports for the FOR pipeline within the trench, Moderate .

P02 B i - corrosion was observed on supports between Tanks 16 through Long: | Chesn, jrep; v véicost ipe supgorts:
20.

FOR.008 E8 RHTF Spray foam material in contact with FOR pipeline. Long | Remove spray foam as required to prevent contact with FOR piping.

) " . , Remove concrete from pipe flange and fasteners. Clean, prep, and

FOR.009 E9 RHTF FOR pipeline flange is covered with concrete within the sump. Long recoat affected flange and fasteners,

FOR.010 E10 RHTE Moderate sump floor-te-wall deterioration observed in the Eone Consider installing a 55 tank or lining the concrete pit and testing it
concrete FOR sump. annually.
The pressure gauge on the FOR line on the discharge side of the

FOROL B RHTE 4 sump p is out of calibration and the glass gauge is cracked. Urgent | Replace'damaged gressureigauge:
The 2 FOR pipeline between the tee and gate valve at Door C 7

FOR.012 E12 RHTF - is covered with a stained plastic wrap and c-clamps. This is Urgent ::move wrap and repalr piping connections to prevent future weepsand
indicating a weep at the threaded joint. B
The wall mounted pipe support associated with the 2- FOR " — .

FOR.013 E13 RHTF - pipeline has a wood shim between the pipe and the support and Long Reqalr/ madity pine suppoct 0 e pipie 8:sexuined, 2o e tae ol

. wood shim Is eliminated.
-

FOR.014 El4 RHTF ' Joirts from S Bpeives mn;‘;’f;w SHELtReaded pipea Long | Replace pipe segment with welded pipe
The section o pipeline fro;. E. 20is

FOR.015 E15 RHTF _ threaded and not suppanpel ine spans that Long | Provide additional pipe supports at 9-ft on center per industry standard.
are unsupported measur

FOR.016 E16 RHTE ' Metal-to-metal contact was observed on the FOR pipeline within L Provide Teflon pad or polymeric half rounds to eliminate metal-to-metal

5 the electrical room between the pipe and pipe support. B | contact between the pipe and the support.
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FUEL TRANSFER SYSTEM INSPECTION REPORT RED HILL BULK FUEL STORAGE FACILITY

APPENDIX ‘A’ - FLOW SCHEMATIC

Appendix ‘A’ — Flow Schematic page 80
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APPENDIX ‘B’ - SYSTEM DRAWINGS

Appendix ‘B’ —=System Drawings page 81
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