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JTF-RH's Response to DOH’s April 14, 2023 Electronic Correspondence

1. INTRODUCTION

DOH and EPA RFI’s to Navy requested clarification on pipeline pressures, pipeline and structural repairs,
and operational parameters required to defuel Red Hill Bulk Fuel Storage Facility (RHBFSF).

provided a memorandum addressing these concerns on January 17, 2023 (Ref (a)). JTF-RH responded to
DOH and EPA RFI’s in a February 2023 letter (Ref (b)).

The information below answers RFI’s contained in DOH’s April 14, 2023 electronic correspondence
(Ref(c)).

2. BACKGROUND

For Red Hill defuel, unsteady flow events characterized as surge that were considered as realistic are
identified in two initiator categories.

A. Those caused by a sudden change in valve position (closure)
B. Those caused by the sudden collapse of a cavity of low pressure

2.1. Category B

2.1.1. Assessment Basis

- . . (o) (4)
JTF-RH, (X&) pvaluated piping repairs and modifications to ensure safe operation.

performed finite element analysis and identified locations of peak stress due to a surge. The analysis
used a magnitude 320 psi event, which was an estimated pressure the system experienced on 06 May
2021. made recommendations for system repairs based on this analysis and assuming a
hypothetical recurrence of the low pressure cavity collapse event. esigned pipeline modifications
to mitigate a recurrence of a low pressure cavity collapse event.

2.1.2. Risk Mitigation

A low-pressure cavity collapse was the initiator event on 06 May 2021. The basis to mitigate this type of
event is to reduce the likelihood of recurrence using a combination of measures. The measures include
analog pressure gauges, pressure-indicating transmitters, equalization piping around valves, new high
point vent capabilities, and improved operational procedures.

These measures provide redundant pressure indication at the Red Hill Facility. At the start of every
defueling operation where the Red Hill pipeline will be introduced to tank head pressure, an
equalization procedure to include independent validation will be executed regardless of vacuum
condition. Operational procedures will be developed and written to deploy the new capabilities.

New instrumentation, equalization piping, improved operational procedures, and mechanical repairs
mitigate the likelihood of a damaging surge initiated by a Category B event.

2.1.3. Approach to Increase Resiliency

JTF-RH concurs with (4) ecommendations. Since the Category B event is mitigated, repairs
based on a hypothetical recurrence were not necessary. However, in an abundance of caution and to
increase resiliency of the system, JTF-RH impIementeerecommendations. Contracts were
awarded to execute recommended repairs. The work included new u-bolt restraints, new and improved
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bracing on pipe supports, new pipe suppo xial restraint ((QNE)XE) and new
code-compliant blind and flange set (b) (3) (A) he repairs build additional structural
resiliency into the system and do not conflict with mitigation measures. Work to install and execute the

mitigation and repair measures is in progress.

2.2. Category A
2.2.1. Assessment Basis

In accordance with industry standards, DoD uses ASME B31.3 Process Piping as the code used to
establish design pressure. This is coincident with what API 570 §3.1.58 Piping Inspection Code refers to
as maximum allowable working pressure. Based on components of the system, UFC 3-460-01 Table 9-1
limits the maximum allowable working pressure to 285 psig. However, ASME B31.3 §302.2.4 allows
occasional pressure excursions up to 33% above the system design pressure. For purposes of this
document, the pressure excursion allowance contains both basic and occasional load components and is
named maximum surge pressure. Most of the Red Hill pipeline systems are consistent with the UFC
pressure limitation ofw There is an exception in the pipeline system segment between UGPH
and Hotel Pier. It was built with stronger materials and has a maximum allowable working pressure of

In 2010,Wnodeled steady-state hydraulic and dynamic transient surge conditions and reported safe
operating pressure guidelines based on analysis, piping configuration, and operational characteristics. In
2022erf0rmed stress analysis which considered the suitability of pipelines and laterals in the tank
farm area for ASME B31.3 load conditions.

In 2023 [@EQssued memoranda reporting maximum transient surge loads that can be safely resisted by
the Red Hill pipelines during defueling. The bases of the analyses were a previous report from April
2022, the DoD Defueling Plan, and ASME B31.3.

2.3. 2010 Surge Analysis Report

The 2010report Hydraulic Analysis and Dynamic Transient Surge Evaluation, modeled 300 cases of
potential events based on many different transfer scenarios, surge initiators, and valve lineups. For
each initiator case studied, the model calculated surge pressure at eight piping segments from Red Hill
to Hotel Pier using maximum theoretical flow rates stated in the report. Many model cases report on
transfer scenarios or lineups which will not be used for defuel, and initiators which have been
eliminated or mitigated.

2.3.1. Findings

A significant finding of the report was butterfly valves (BFV) in the underground pumphouse must be
used as the primary means of throttling and stopping flow during all issue and transfer operations from
Red Hill. Per the extensive hydraulic modeling conducted as part of the study, closure of the BFVs did
not induce harmful surge pressures for any operation assessed. Table 1 summarizes the 2010 report
findings for Transfer Scenarios 4 (F-24) and 7 (JP-5) which are relevant for defuel. Enclosure 5 (F24) and
Enclosure 6 (JP5) are excerpts of the 2010 report.

2/5



(b) (4)
Table 1 2010 Report Summary

Transfer Model Location of Maximum Theoretical Flow
Scenario Case Product Maximum Pressure Rate (gpm / bph)

4 4ed F24

7 7e4 JP5

2.3.2. Risk Mitigation

Numerous recommendations from the 2010 report have been implemented into operations or are in
the development stage. Examples of recommendations from the report that are in-place or planned by
Risktec and FLCPH are below.

A. BFVs have been used to throttle and stop flow for more than ten years

B. Locking motor operated fire valves into open position or hand operation mitigates the risk of
rapid closure.

C. Using both inner and outer pipeline loops reduces maximum surge pressure
D. Operations order to include throttle valve stepping amounts for cushioning and shutdown rates

E. Operations order to include using both BFVs prevent single-valve surge and reduce maximum
surge pressure

F. Closure speed of the (b) (3) (A) manual ball valve is much longer than modeled

G. Commercial tankers have robust operational procedures and most have pressure relief systems
onboard

3. ANALYSIS

(b) (4

3.1. 022

D) (3) (A)

In addition the analysis found overstress conditions in several existing pipe supports and at locations
which required new pipe supports. Report recommendations were adopted and work to brace and
install new pipe supports are in progress.

3, (OXC)

TheApriI 2022 report used a postulated repeat of the 06 May 2021 event as the basis for
suggesting a number of repairs to harden the system. Since that time, there have been a number of
operational and structural improvements made. 4 hnalyzed pipeline stress based on the
improvements. In aJan 2023 memorandum RN reported an intensification of stress (b) (3) (A)
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b) (4 .
. has evaluated the structural improvements to the system and recommends the JP5 system
allowable pressure be derated m

(b) has evaluated the 2010 surge analysis report and the facility limitation on allowable
pressures, and reported maximum defuel flow rates which result in operating pressures below
allowable.

Upon completion of the recommended structural, piping, and operational improvements, JTF-
RH believes the system is adequate for defuel based on internal analysis as well as those
provided by{(KG)

JTF-RH revised the Release Event Tree Analysis on May 8, 2023 (Ref{(f)).
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Subj: JOINT TASK FORCE RED HILL CONCURRENCE

Harbor Tunnel Work Scope -{{s)NE)) Recommendations

Project: Harbor Tunnel Work Scope {{9)N€3) Recommendations
(b) (4), (b) (6)
Specialist

- Recommendations: Based on a PHA review, visual field inspections, mitigation
measures and with additional knowledge that will be explained in the next paragraph,
Brice/Risktec agrees with the NDAA recommendations that the items listed below in Table 1 can
be removed from the current work scope since there are no signs of corrosion, weeping or
staining on any of the items in Table 1. During Repacking and Defueling, personnel surveillance
will be utilized along with the use of absorbent pads and drip pans.

The Harbor Tunnel piping during Repacking and Defueling will involve a controlled line
repacking and controlled gravity defueling flow process. There will be operating parameters in
place during both Repacking and Defueling that will allow for a more continuous operating
pressure during this operation.

Enclosure (1)
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MTHMI'ERTOQSPS!;FMNOTL[SSTNDHMRS
AL WELDS, TOR TEMPORARY OR PERMANENT COMPONENTS,
IDENTFIED AS "HYDRO-EXEMPT TIE-IN WELDS™ ARE SUBJECT TO
TIE-IN WELD EXAMINATION.

WELD DXAMINATION
IN ADDITION TO FINAL RADIGRAPHC EXAMINATION, TE-N WELOS
IDENTFIED AS “HYDRO EXEMPT TIE-IN WELDS" NUST RELEIVE
AN ENHANCED IN-PROCESS EXAMNATION IN ACCORDWNCE WTH
ASVE B31.3 SECTION 3447,
IN-PROCESS EXAMINATION MUST BE PERFORMED BY A CERTINED
WELDING INSPECTOR AND INCLUDES VISLL EXAMINATION OF:
JONT PREPARATION AND
PREHEATING.
FIT-UP, JOINT CLEARANCE, AND INTERNAL ALIGNNENT PRIOR
TO JOINING.
VARMBLES SPECIFIED BY JOINING moc:wrs INCLUDING
ALLER MATERIAL POSITON AND EI
EXTERNAL CONDITION OF THE m PASS AFTER CLEANING.

SLG AND WELD CONDITION.
OF THE FINSHED JOINT.
CLOSURE WELDS THAT ME IN-PROCESS EXANINATION AND

HYDROSTATIC TESTING IN ACCORDANCE WITH ASME B31.3
SECTION 345.2.3.




(0) 3) (A), (b) (4)
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STANDARD DETAL

RED HILL EMERGENT PIPELINE REPAIR
GENERAL VIEW = LOWER PIPING

[REV.
REV.

CHE: PLATE:
BOR 03/18/2022

CONSTRUCTION SUBMITTAL

SHEET

1

TEN

NOTES:

REMOVE EXISTING CALCIUM SILICATE INSULATION AND JACKETING
FROM 12-INCH DRESSER COUPLING NEAR TANK 10. PROVDE
SHANNON RAPID-RISE FRE BLANKET FB2000SSISSI, 2-INCH
THCK, EXTENDED 12-INCHES ON EACH SIDE OF C(XPLNG
FLANGES AND UNDER THE STYLE 440 RESTRAINT RODS. FEL
VERFY DINENSIONS OF DRESSER COUPLING PRKR TO NI}RNB
FRE BLANKET.
COMPONENTS NOTED AS TEMPORARY (IDENTIED WITH CROSS
HATCH) ARE FOR RESTRAINT OF PIPING VMILE T’NG ARE OUT
OF SERVICE AND WLL NOT BE SUBJECT TO INTER!
PRESSURES. LABEL. FIFING TO NHL‘ATEITRSNOTR)!FIEL
USE
RADIOGRAPHIC EXAMINATION MUST BE PERFORMED ON ALL BUTT
WELDS FOR TEMPERORY AND PERMANENT CONPONENTS.
ILLSK)PPEWOWIELDS E!CEPTTHOE IDENTFIED FOR
IPORARY COMPONENTS, BE HYDROSTATICALLY TESTED
MTHMI’ERTOOZSPS!;FMNOTL[SSTNDH}-URS
AL WELDS, TOR TEMPORARY OR PERMANENT COMPONENTS,
IDENTFIED AS "HYDRO-EXEMPT TIE-IN WELDS™ ARE SUBJECT TO
TIE-IN WELD EXAMINATION.

WELD DXAMINATION
IN ADDITION TO FINAL RADIGRAPHC EXAMINATION, TE-N WELOS
IDENTFIED AS “HYDRO EXEMPT TIE-IN WELDS" NUST RELEIVE
AN ENHANCED IN-PROCESS EXAMNATION IN ACCORDWNCE WTH
ASVE B31.3 SECTION 3447,
IN-PROCESS EXAMINATION MUST BE PERFORMED BY A CERTINED
WELDING INSPECTOR AND INCLUDES VISLL EXAMINATION OF:
JONT PREPARATION AND
PREHEATING.
FIT—UP, JOINT CLEARANCE, AND INTERNAL ALIGNNENT PRIOR
TO JOINING.
VARMBLES SPECIFIED BY JOMING PROCEDURE INCLUDING
ALLER MATERIAL POSITIN AND ELECTRODE.
EXTERNAL CONDITION OF THE ROOT PASS AFTER CLEANING.
SLAG RENOVAL AND WELD CONDITION.

APPEARRNCE OF THE FINISHED JOINT.
CLOSURE WELDS THAT RECENE IN-PROCESS EXAMINATION AND
100% RADIOGRAPHC EXAMINATION ARE EXEWPT FROM
HYDROSTATIC TESTING IN ACCORDANCE WITH ASME B31.3
SECTION 345.2.3.




(0) 3) (A), (b) (4)












