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                                 APPENDIX A
               Observations and Recommended 
                         Mitigation Concepts
 
    A.1 - Site Visit Observations and Recommendations
              (Sorted by Location)
    A.2 - Site Visit Observations and Recommendations 
              (Sorted by Priority)
    A.3 - Conceptual Retrofit Drawings in Lower Access Tunnel
    A.4 - Repair Sketches and Photographs in Lower Access Tunnel
    A.5 - Valve Equalization Bypass Line Concept 
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

Valve

Lack of bypass from Tank 20 to 

other side of DBB Valve on JP-5 

line. 

OT H
Install bypass from Tank 20 to other side of DBB 

valve using existing sample outlets and drain line
D1 Yes

As soon as 

practicable

Install pressure equalization lines across double 

block and bleed valves on three different product 

tanks for defueling and the remaining tanks for 

continued operation. Swagelok fittings and stainless 

tubing installed using a ladder.

PM-2 Valve

Lack of bypass from after Tank 

20 DBB valve to main JP-5 

lateral 

OT H
Install bypass from after Tank 20 ball valve to main 

JP-5 lateral
D1 Yes

As soon as 

practicable

Install pressure equalization lines across double 

block and bleed valves on three different product 

tanks for defueling and the remaining tanks for 

continued operation. Swagelok fittings and stainless 

tubing installed using a ladder.

PM-3 Valve

Lack of bypass from Tank 15 to 

other side of DBB Valve on F-76 

line. 

OT H

Install bypass from Tank 15 to other side of DBB 

valve using existing sample outlets and drain line, or 

other F-76 tank to be drained last

D1 Yes
As soon as 

practicable

Install pressure equalization lines across double 

block and bleed valves on three different product 

tanks for defueling and the remaining tanks for 

continued operation. Swagelok fittings and stainless 

tubing installed using a ladder.

PM-4 Valve

Lack of bypass from after Tank 

15 ball valve to main F-76 

lateral.

OT H
Install bypass from after Tank 15 ball valve to main 

F-76 lateral
D1 Yes

As soon as 

practicable

Install pressure equalization lines across double 

block and bleed valves on three different product 

tanks for defueling and the remaining tanks for 

continued operation. Swagelok fittings and stainless 

tubing installed using a ladder.

PM-5 Valve

Lack of bypass from Tank 6 to 

other side of DBB Valve on F-24 

line. 

OT H
Install bypass from Tank 6 to other side of DBB 

valve using existing sample outlets and drain line
D1 Yes

As soon as 

practicable

Install pressure equalization lines across double 

block and bleed valves on three different product 

tanks for defueling and the remaining tanks for 

continued operation. Swagelok fittings and stainless 

tubing installed using a ladder.

PM-6 Valve
Lack of bypass from after Tank 6 

ball valve to main F-24 lateral 
OT H

Install bypass from after Tank 6 ball valve to main F-

24 lateral.
D1 Yes

As soon as 

practicable

Install pressure equalization lines across double 

block and bleed valves on three different product 

tanks for defueling and the remaining tanks for 

continued operation. Swagelok fittings and stainless 

tubing installed using a ladder.

PM-7 Valve
Lack of bypass from after ball 

valve to main lateral 
OT H

Install bypasses from tank wall across inboard and 

outboard valves at the 15 tanks that do not have 

equalization lines that are installed for defueling

P1 Yes 12-24mo

Install pressure equalization lines across double 

block and bleed valves on three different product 

tanks for defueling and the remaining tanks for 

continued operation. Swagelok fittings and stainless 

tubing installed using a ladder.
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

Valve

Butterfly valve is known to leak, 

causing vacuum surge loads in 

packed F-24 product line.

OT H

Do not use butterfly valves as isolation valves. 

Consider using double block and bleed valves 

upstream. 

P1
Review by SGH 

Recommended
12-24mo Butterfly valves are used to throttle flow

Valve

Butterfly valve is known to leak, 

causing vacuum surge loads in 

packed F-76 product line.

OT H

Do not use butterfly valves as isolation valves. 

Consider using double block and bleed valves 

upstream. 

P1
Review by SGH 

Recommended
12-24mo Butterfly valves are used to throttle flow

Valve

Butterfly valve is known to leak, 

causing vacuum surge loads in 

packed JP-5 product line.

OT H

Do not use butterfly valves as isolation valves. 

Consider using double block and bleed valves 

upstream. 

P1
Review by SGH 

Recommended
12-24mo Butterfly valves are used to throttle flow

Dresser 

Coupling

Dresser coupling may not have 

capacity to withstand surge load 

similar to May 6 event (if it is 

replaced-in-kind and laterals to 

Tanks 19 and 20 are not 

connected appropriately).

OT H
See SGH recommendations if laterals to even 

numbered tanks are disconnected
D1 Yes

As soon as 

practicable

Some modifications are being implemented, but 

additional repairs are required

In progress under 

NAVFAC JP-5 line 

repairs

PM-20
Dresser 

Coupling

Dresser coupling may not have 

capacity to withstand surge load 

similar to May 6 event.

OT H
See SGH recommendations if laterals to even 

numbered tanks are disconnected
D1 Yes

As soon as 

practicable

Some modifications are being implemented, but 

additional repairs are required

In progress under 

NAVFAC JP-5 line 

repairs

PM-21
Dresser 

Coupling

Dresser coupling may not have 

capacity to withstand surge load 

similar to May 6 event. (Tank 6 

shown as an example)

OT H
See SGH recommendations if laterals to even 

numbered tanks are disconnected
D1 Yes

As soon as 

practicable

Our description applies if the Dresser coupling is 

replaced-in-kind and laterals are not connected 

appropriately
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

LYT-3 Piping
Sump water line is corroded and 

apparently cracking
CR H Replace water pipe P1 No 12-24mo

It is our understanding these pipes may not be 

included in the ongoing API 570 inspection program

LYT-4 Piping

Surface corrosion, apparent 

bulging under wrap, and coating 

damage at F-24 fuel pipe

CR/CD H

Remove wrap, clean pipe, inspect for pits and 

determine acceptability of pipe section, then repair 

as appropriate

P1
SGH review 

recommended
12-24mo

It is our understanding these pipes may not be 

included in the ongoing API 570 inspection program

AST-1
Stairway 

Support

Overconstrained stairway 

attachment between stair and 

adjacent concrete pad. Note the 

stairway is attached to both the 

tank and concrete pad, and could 

damage the tank due to uplift 

during an earthquake.

IR L

Provide flexibility at stairway.  Retrofit (detach the 

stair support from the concrete pad so that the stair 

structure can move together with the tank during an 

earthquake. See the stair support of Tank 55 which 

is a good example.

P2
Review by SGH 

recommended
24-48mo

Tanks 46, 53, and 54 have similar overconstrained 

stairway attachments. The stair landing at Tank 55 

(below) and at Tank 1 at Hickam is a good example.

AST-2

Electrical 

Control Panel 

Support 

Attachments

The panel support is attached to 

both the tank and the concrete 

walkway. During an earthquake 

the tank may uplift, and the 

control panel could potentially be 

damaged and lose function.

IR L

Independently support the control panel, either on 

the tank or on the concrete walkway, but not on 

both

P2
Review by SGH 

recommended
24-48mo

Tanks 46, 48, 53, and 54 have similar issues. The 

control panel support for Tank 55 has more flexibility 

to accommodate tank uplift.

AST-3

Tank Shell and 

New Double 

Bottom Plate

Corrosion could cause loss of 

product if not addressed
CR M

Repair and re-coat; allow for water to drain. FFS 

evaluation determined the current tank wall loss 

was acceptable.

P1 No 12-24mo

Several other locations at Tank 47 have similar 

corrosion issues
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

AST-11 Valves Corrosion issues CR M
Maintenance is needed (replace significantly 

corroded valves as necessary)
P2 No 24-48mo

Tanks B1 & B2 are currently in NAVFAC CIR.  Tank 

B1 has not been inspected.  It is expected that this 

will be included in the CIR.

AST-12 Pipe Supports Overconstrained piping. IR H
Provide flexibility to accommodate potential uplift of 

the tank during an earthquake
P1 Yes 12-24mo

First pipe support (two locations) adjacent to tank 

constrains uplift of the attached piping since it 

provides vertical restraint. Note that it does allow for 

longitudinal movement but it constrains vertical 

movement if the tank uplifts. Includes Tanks 11-1 

and 11-2.

AST-13 Pipe Support Minor corrosion Issues CR L Maintenance as needed P3 No Ongoing

AST-14

Tank Shell and 

New Double 

Bottom Plate

Localized sealant Failure and 

Crevice Corrosion Below Ledge
CR L Repair sealant and local coating P3 No Ongoing

1 Valve
Flange protection clamps 

inconsistently installed
LI L

Evaluate maintenance requirements and balance 

with installation of protective flange clamps
P3 No Ongoing

2 Valve

Crevice corrosion leading to 

pitting under name plate at globe 

valve 

CD/CR L Local coating repair P2 No 24-48mo
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

2 Pipe
Pipe coating failure and local 

pitting
CR M

FFS evaluation conducted and current corrosion loss 

is acceptable. Repair coating.
P1 No 12-24mo

RMMR Service 

Order PRL-PND-

688

3 Pipe
Crevice corrosion of pipe at pipe 

support contact
CR M Clean pipe and repair damaged coating P1 No 12-24mo

RMMR Service 

Order PRL-PND-

688

4 Valve/Flange
Corrosion of valve/ equipment 

flanges
CR L

Clean to determine if section loss is acceptable for 

performance, recoat or replace
P2 No 24-48mo

1 Valve Corrosion of valve stem CR L Disassemble flange, recoat P2 No 24-48mo

2 Pipe
No wrap at pipe ground 

penetration
OT L

Install wrap at ground penetration and repair pipe as 

required
P2 No 24-48mo

1 Piping

Corrosion on valve, valve 

appears to have been 

submerged, steel appears to 

have lamellar corrosion

CR H
Clean to determine if section loss is acceptable for 

performance, recoat or replace
P1 No 12-24mo

Understood to be 

part of a POND 

RMMR contract

2 Piping

Crevice corrosion between pipe 

and pipe support, apparent 

lamellar corrosion

CR M
Provide protection between pipe and concrete 

support, to prevent crevice corrosion
P1

SGH review 

recommended
12-24mo

Understood to be 

part of a POND 

RMMR contract

3 Piping
Corrosion on low point drain, F-

76 pipe
CR H Clean low point drain and recoat P1 N 12-24mo

Understood to be 

part of a POND 

RMMR contract
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

AGP-8 Pipe No wrap at ground penetration OT L
Add protective wrap at ground penetration and 

repair pipe as required
P3 No Ongoing

AGP-9 Pipe Localized coating failure CR L Local coating repair P2 No 24-48mo

AGP-10 Pipe
Wrap failure at ground 

penetration
OT L Repair wrap and pipe as required P3 No Ongoing

RMMR Service 

Order PRL-PND-

692

HP-1 Pipe
Pipe ground penetration wrap 

failure
OT L Repair wrap and pipe as required P3 No Ongoing

HP-2 Pipe
Local coating failure and 

localized corrosion
CR L Local coating repair. P2 No 24-48mo

Whole length of pipe needs to be inspected, but this 

could not be accessed during our inspection

RMMR Service 

Order PRL-PND-

625

HP-3
Pipe and 

Support
Crevice corrosion at pipe support CR M

At corroded areas, contractor to remove corrosion 

products with needle gun, corrosion loss to be 

measured, then FFS evaluation prior to repair

P1
Review by SGH 

recommended
12-24mo

Whole length of pipe needs to be inspected, but this 

could not be accessed during our inspection

RMMR Service 

Order PRL-PND-

625

HP-4 Valve Crevice corrosion in pipe flanges CR M
Clean to determine if section loss is acceptable for 

performance, recoat or replace
P1 No 12-24mo

Entire length of pipe needs to be inspected, but this 

could not be accessed during our inspection. It is 

important to check bottom surface of flanges - these 

were the areas most corroded from the valves 

removed in January 2022.

RMMR Service 

Order PRL-PND-

625

HP-5 Structural Concrete cracking in bent cap PD M

Repair as appropriate to re-establish design margin.  

Note that the 2018 Pier Inspection report classifies 

the system as satisfactory, however, we recommend 

further evaluation.

P1
Review by SGH 

recommended
12-24mo Likely under NAVFAC Triton contract

Project Number 

RM17-1369
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

Valve

Butterfly valve is known to leak, 

causing vacuum and surge loads 

in packed F-24 product line.

OT H

Do not use butterfly valves as isolation valves. 

Consider using double block and bleed valves 

upstream. 

P1
Review by SGH 

Recommended
12-24mo Butterfly valves are used to throttle flow

Valve

Butterfly valve is known to leak, 

causing vacuum surge loads in 

packed F-76 product line.

OT H

Do not use butterfly valves as isolation valves. 

Consider using double block and bleed valves 

upstream. 

P1
Review by SGH 

Recommended
12-24mo Butterfly valves are used to throttle flow

Valve

Butterfly valve is known to leak, 

causing vacuum surge loads in 

packed JP-5 product line.

OT H

Do not use butterfly valves as isolation valves. 

Consider using double block and bleed valves 

upstream. 

P1
Review by SGH 

Recommended
12-24mo Butterfly valves are used to throttle flow

Valve

Butterfly valve is known to leak, 

causing vacuum surge loads in 

packed F-24 product line.

OT H

Do not use butterfly valves as isolation valves. 

Consider using double block and bleed valves 

upstream. 

P1
Review by SGH 

Recommended
12-24mo Butterfly valves are used to throttle flow
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

1 Pipe
Indications of pipe corrosion 

behind wall penetration
CR M

Explore cause of corrosion behind wall and repair 

corroded pipe and damaged coating
P1

Review by SGH 

recommended
12-24mo

HK-3 Pipe
Surface corrosion on SS304 in 

pumphouse
CR M

We recommend additional inspection and testing 

(NDT) to determine if stress corrosion cracking is a 

concern. Clean pipe and establish a maintenance 

program to mitigate surface corrosion.

P1
Review by SGH 

recommended
12-24mo

HP-3
Pipe and 

Support
Crevice corrosion at pipe support CR M

At corroded areas, contractor to remove corrosion 

products with needle gun, corrosion loss to be 

measured, then FFS evaluation prior to repair

P1
Review by SGH 

recommended
12-24mo

Whole length of pipe needs to be inspected, but this 

could not be accessed during our inspection

RMMR Service 

Order PRL-PND-

625

HP-4 Valve Crevice corrosion in pipe flanges CR M
Clean to determine if section loss is acceptable for 

performance, recoat or replace
P1 No 12-24mo

Entire length of pipe needs to be inspected, but this 

could not be accessed during our inspection. It is 

important to check bottom surface of flanges - these 

were the areas most corroded from the valves 

removed in January 2022.

RMMR Service 

Order PRL-PND-

625

HP-5 Structural Concrete cracking in bent cap PD M

Repair as appropriate to re-establish design margin.  

Note that the 2018 Pier Inspection report classifies 

the system as satisfactory, however, we recommend 

further evaluation.

P1
Review by SGH 

recommended
12-24mo Likely under NAVFAC Triton contract

Project Number 

RM17-1369

HP-6 Structural Concrete cracking in bent cap PD M

Repair as appropriate to re-establish design margin.  

Note that the 2018 Pier Inspection report classifies 

the system as satisfactory, however,we recommend 

further evaluation.

P1
Review by SGH 

recommended
12-24mo

Concrete cracking in bent cap, possible delamination 

and evidence of corrosion. Spray paint indicates 

previous observation and documentation by others 

(timeline unclear). Likely under NAVFAC Triton 

contract.

HP-7 Structural
Concrete delamination at the 

underside of the deck
PD M

Repair as appropriate to re-establish design margin.  

Note that the 2018 Pier Inspection report classifies 

the system as satisfactory, however,we recommend 

further evaluation.

P1
Review by SGH 

recommended
12-24mo Likely under NAVFAC Triton contract

HP-8 Structural
Broken FOR hanging pipe 

support
PD H Repair pipe support hanger P1

Review by SGH 

recommended
12-24mo

FY23 NAVFAC 

SRM project
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

HT-21 Piping
Dent in pipe, measured 0.26in, 

written on pipe 0.2835in
PD L

SGH evaluated FFS for this dent and determined the 

dent was not critical
None No -

API 570 inspection 

in progress

HT-25 Piping Localized corrosion pits CR L

Contractor to clean pipe, then measure corrosion 

section loss, then FFS evaluation prior to repair and 

recoat

None No -
API 570 inspection 

in progress

HT-27 Piping
0.038in pit measured at F-24 

 pipe outside surface
CR L

SGH conducted FFS level I evaluation for this pit and 

determined it was acceptable
None No -

API 570 inspection 

in progress

HT-29 Piping

0.119in pit measured at F-76 

 pipe outside surface, 

approximately 1.4in diameter

CR L
SGH conducted FFS level I evaluation for this pit and 

determined it was acceptable
None No -

API 570 inspection 

in progress

HT-31 Piping Dents on pipe PD L
SGH evaluated FFS for this dent and determined the 

dent was not critical
None No -

API 570 inspection 

in progress

HT-43 Piping

Coating damage, surface 

corrosion and pit at exterior  

F-76 pipe surface

CD L

Contractor to clean pipe, then measure corrosion 

section loss, then FFS evaluation prior to repair and 

recoat

None No -
API 570 inspection 

in progress

AST-6

Overflow pipe 

connecting 

Tanks B1 & B2

Overconstrained piping (pipe 

could be potentially damaged 

during earthquake)

IR L

There could be damage to the piping during tank 

uplift. However, since piping is near roof level there 

is minimal release potential and loss of product. 

Retrofit is not needed.

None No -

Tanks B1 & B2 are currently in NAVFAC CIR.  The 

contractor recommended removing this pipe, but the 

recommendation was rejected.
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Item Component Location Description Photograph
Observation

Type
Severity Description Priority

Additional 

Engineering (Detailed 

Design) Required

Construction Cost Est. 

(Engineering Costs 

Excluded)

Completion 

Schedule
Additional Comments Ongoing Projects

Recommendation

HP-9 Structural

Pipe outlet drains to ocean, 

unclear if this is part of the FOR 

system

OT L
Concern about potential environmental effects. 

However, this is a water drain.
None No - This is acceptable.  Water drain from 3-way valve.

HT-39 Other
Active leakage through floor 

drain
OT M

Identify source of leakage and determine if it needs 

to be remediated
None No -

35
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           APPENDIX A.3
 Conceptual Retrofit Drawings
      in Lower Access Tunnel

MARKING REMOVED

MARKING REMOVED











































               APPENDIX A.4
 Repair Sketches and Photographs
          in Lower Access Tunnel

MARKING REMOVED

MARKING REMOVED



























































- 29 - 
 
 

PRELIMINARY – NOT FOR CONSTRUCTION 

Retrofits and Repairs 

Item 
Pipe Support 

No. 
Photo Detail Description 

LAT-53 

 
  

Retrofit support to better resist 
surge load. 

 
 

(b)(3)(A)(b)(3)(A)
(b)(3)(A)
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                          APPENDIX A.5
 Valve Equalization Bypass Line Concept
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Valve Pressure Equalization using Bypass Line 

Pressure equalization across a valve is commonly used in the oil, gas, and chemicals industry to 

avoid opening a valve with high differential pressure. This design feature increases the sealing 

surface life and provides a safe method to pressurize the section of piping downstream of the 

valve. Figure 1 illustrates some examples of pressure equalization bypass valves installed 

across various valves. 

 

Figure 1 – Pressure Equalization Line Examples at Existing Facilities 

Wear and tear on a valve may increase when the valve is repeatedly opened and closed with 

high differential pressure, as this can damage the sealing surfaces. This effect is illustrated in 
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Figure 2, where high pressure is imposed on the upstream side of a closed ball valve, and a 

resultant net force is exerted on the sealing surfaces. When the valve is opened (or closed), the 

force on the sealing surfaces can wear over time and lead to a “leak-by” condition allowing the 

fluid to pass to the downstream side of the valve when it is closed. In addition, this situation 

may also require more than anticipated torque to rotate the valve stem to open or close the 

valve and may lead to a failed valve actuator or failed valve stem. 

 

Figure 2 – Typical Ball Valve Cross Section 

 
This situation can be avoided by allowing the fluid pressure to equalize across the valve before 

it is opened by installing a pressure equalization line across the valve. A typical pressure 

equalization arrangement is illustrated in Figure 3. Pressure equalization allows the pressure 

differential across the valve to be zero, thus reducing the valve wear and tear and reducing the 

torque on the valve stem when operating the valve. 
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Figure 3 – Typical Ball Valve Cross Section with Pressure Equalization 

 
The pressure equalization arrangement also reduces hydraulic erosion of the sealing surfaces if 

the valve is “cracked” open to allow the downstream piping segment to be pressurized. 

Hydraulic erosion occurs where high-velocity fluid flows over the sealing surfaces of the valve. 

Over time, this situation can lead to the sealing surface wear in the localized area of the 

high-velocity fluid and cause “leak-by” of the valve when it is closed. 

Using the pressurization line also allows for an opportunity to check for leaks in the 

downstream pipe segment without opening the main valve. In this case, if a leak is detected or 

observed in the downstream segment, the equalization valve is the only valve that needs to be 

closed. If the main valve is used for this purpose, the time to close the main valve may be longer 

as compared to a relatively smaller valve and could lead to an increased fluid leak volume. 
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The main tank valves do not have pressure equalization and are opened manually at the various 

valve locations. This process has three main risk factors: 1) opening the main valves manually 

and not filling the product line too fast requires specialized hands-on training and a “feel” for 

how much is too much to open these valves, 2) if this manual operation of the main tank valves 

is not managed correctly, control of the fuel flow into the product line is lost thus creating a 

potential for product line pipe movement and a Dresser coupling separation, and 3) if there is a 

loss of containment, the personnel in the area are exposed to this hazard. 

Pressure equalization can mitigate these risks by allowing a controlled flow of fuel into the 

product line to clear the vacuum in the product line. Since the equalization valve is small 

compared to the main tank valves, the valve can be fully opened with only standard valve 

operation training. This will mitigate the chance of pipe movement and loss of containment if 

the product line (void space) is “filled” too fast. If a leak is detected, the only valve that needs to 

be closed is the pressure equalization valve, which reduces the exposure risk of personnel to a 

large loss of containment. The installation of the pressure equalization lines is a 

recommendation, and further engineering and risk assessment needs to be completed during 

the detailed design phase. 

Pressure Equalization Line Concept for Installation Before Defueling 

Before defueling the Red Hill storage tanks, the one proposed approach is to install pressure 

equalization on the tank valves on each of the fuel product tanks. These three product tanks 

should be the last tanks to be defueled so that they are the source of fuel to clear the 

vacuum/void space in the product lines. These tanks should also be the tanks that are at the 

highest elevation possible for each product type. 

The procedure to clear the vacuum/void space is required to be completed each time fuel is 

removed from the storage tanks. It is also assumed that the defueling of each tank will not be a 

continuous process in that the process may be stopped and restarted as the various defueling 
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vessels arrive and depart, and the time in between may be long enough to allow for a vacuum 

to form in the fuel lines. 

Installation of pressure equalization and differential pressure gauges on the three selected fuel 

tank valves can utilize some of the existing valves with minimal modifications to the piping 

contingent upon qualification of these components for the operating pressure and other 

applicable loads.  

At each tank location, there is a manifold that is used for fuel sampling and dewatering. One of 

the outlets at these manifolds can be used to pressurize the in-board fuel valve (Figure 5). The 

in-board valve would then be pressurized by routing the fuel to the drain location in the pipe 

segment between the inboard and outboard tank valves. These drain valves are encircled in 

Figure 6. 

 

Figure 5 – Typical Sampling Point of an Underground Storage Tank 
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Figure 6 – Typical Drain Valves on Piping by the Underground Storage Tanks 

 

These drain valves will need to be modified for the pressurization piping and valving (Figure 7), 

where the existing drain valve remains, and a pipe “cross” is added with valves added on three 

connections for drain, fuel source, and connection to the outboard valve downstream piping. 

The proposed modifications for the connections to the fuel source and connection to the pipe 

downstream of the outboard valve are sketched in Figure 8 in red color. Flanged valves should 

be considered to improve the constructability and maintenance of the valves. 
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Figure 7 – Drain Valve Modification Concept 

 

 

Figure 8 – Typical Pressurization Bypass Line Modification Concept 
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The line size from the tank manifold to the drain valve location should be the same size as the 

existing manifold pipe size, which is approximately 1 in. diameter pipe. The line size that 

connects from the drain location to the downstream side of the outboard tank should be the 

same size as the pipe at the drain location, which is approximately 2 in. diameter pipe. 

The pipe segment between the inboard and outboard main tank valves is relatively small 

(approximately 10 ft long), and a 1 in. diameter pipe is expected to fill and pressurize the pipe 

segment in a relatively short period of time. According to the flow rates available in the 

literature, fuel flow through a 1 in. pipe with 139 ft of the head would be approximately 

47 gpm. The downstream portion of the outboard main tank valve has a much larger volume 

compared to the upstream portion. Therefore, a 2 in. diameter pipe is expected to allow the 

downstream piping to fill and pressurize faster compared to 1 in. diameter line. The actual 

duration will depend on the vacuum/void space volume that is recommended to be calculated 

during the detailed design stage. 

The piping on the downstream side of the outboard main tank valve will require a 2 in. pipe tap 

to be installed in the piping. This modification may require a segment of the pipe to be 

removed. 

Differential pressure gauges are also needed to verify that each valve has been pressure 

equalized before the main valve is opened. The current main tank valves have “taps” in the 

valve flanges that can be used to connect a differential pressure gauge. These “taps” are 

encircled in red in Figure 9 and are common for the main tank valves. Small diameter tubing 

(typically 1/2 in.) would be installed and connected at the tap locations and the gauge 

connection points. Two valves should be installed to isolate the gauge for repairs and full 

isolation (Figure 10). 
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Figure 9 – Typical Main Tank Valve Taps 

 

 
Figure 10 – Main Tank Valve Pressure Equalization Gauge Installation Concept 
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It is recommended to verify the existing sampling piping as fit for purpose with respect to internal 

pressure, temperature, and dynamic forces for this option. 

Permanent Pressure Equalization Installation Concept for Continuing Operations 

After defueling, the pressure equalization lines at each of the storage tanks’ main valves can be 

installed using dedicated piping instead of utilizing the drain valve on the pipe segment 

between the inboard and outboard main tank valves if the underground fuel storage tanks were 

to remain in service. 

For the inboard main tank valve, the pressure equalization source is from the sampling manifold 

but should be routed to a new location on the pipe segment just downstream of the in-board 

valve (Figure 11). The pipe tap connection to the pipe segments and the valve should be 

flanged connections. The connection to the tank manifold should be consistent with the pipe 

and valving that is currently installed. The pressure equalization piping and valves should be 

1 in. 

A pressure equalization gauge should be installed at the main valve flanges using existing pipe 

tap locations (Figure 10). A valve should be installed at each tap location so that the valve can 

be removed for servicing. The piping for the pressure equalization gauge should be 1/2 in. 

tubing and valves. 

For the outboard main, the pressure equalization line source will be the pipe segment upstream 

of the outboard valve (Figure 11). New pipe taps need to be installed in the upstream and 

downstream piping of the outboard valve. The connection to the pipe segments and the valve 

should be flanged connections. The pressure equalization piping and valves should be 2 in. 

A pressure equalization gauge should be installed at the main valve flanges using existing pipe 

tap locations (Figure 10). A valve should be installed at each tap location so that the valve can 
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be removed for servicing. The piping for the pressure equalization gauge should be 1/2 in 

tubing and valves. 

 

Figure 11 – Permanent Pressure Equalization Bypass Line Concept 
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EXECUTIVE SUMMARY 
This report documents a Process Hazard Analysis (PHA) for Pearl Harbor and Red Hill Fuel Supply Point for NAVSUP 
FLCPH. The review was conducted using the Hazard and Operability (HAZOP) and What-If? methodologies. The 
methodologies employed in this study meet the requirements of the Occupational Safety and Health Administration 
(OSHA) rule, Process Safety Management of Highly Hazardous Chemicals (29 CFR 1910.119) and the Environmental 
Protection Agency’s rule 40 CFR Part 68, Accidental Release Prevention Requirements, Risk Management Program Under 
the Clean Air Act, Section 112(r)(7). 
The PHA was conducted in-person on dates February 7, 2022 through February 11, 2022 and on February 21, 2022 
through February 25, 2022. The PHA Team met for a total of ten (10) days. The PHA was facilitated and documented 
by Risktec with key participation from Navy Supply Fleet Logistics Center Pearl Harbor personnel and support personnel. 
The multidisciplinary team identified process hazards associated with the Pearl Harbor & Red Hill Fuel Supply Point. The 
team focused on those process hazards that could lead to significant impact on mission readiness, safety or health, 
public, and/or environment during routine and non-routine operations. 
The PHA Team identified one hundred twenty (120) recommendations for reducing the likelihood and/or severity of 
potential consequences associated with the Pearl Harbor & Red Hill Fuel Supply Point. Since defueling was a key 
discussion during the PHA, the recommendations suggested for implementation before defueling were identified 
separately and may be found in the Results Section in Table 7. Table 8 in the Results Section represents all the 
Critical/Red color coded recommendations associated with critical tolerability risks for ongoing operations, excluding 
those listed for defueling. A complete list of the PHA recommendations is contained in Appendix A. The PHA worksheets 
may be found in Appendix B. 
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1 INTRODUCTION 
1.1 Overview 

Risktec Solutions, Inc. (Risktec) was contracted by Simpson, Gumpertz & Heger (SGH) to conduct a Process 
Hazard Analysis (PHA) of the Pearl Harbor & Red Hill Fuel Supply Point. The PHA was conducted in-person on 
dates February 7, 2022 through February 11, 2022 and on February 21, 2022 through February 25, 2022. The 
PHA Team met for a total of ten (10) days. 
The PHA was facilitated and documented by Risktec with key participation from Navy Supply Fleet Logistics 
Center Pearl Harbor personnel and support personnel. The multidisciplinary team identified process hazards 
associated with the Pearl Harbor & Red Hill Fuel Supply Point. The PHA Team focused on those process hazards 
that could lead to significant safety or health consequences during routine and non-routine operations. 
The PHA was conducted using the Hazard and Operability (HAZOP) and What-If? methodologies. The PHA team 
used the supplied DFSP Pearl Harbor Risk Matrix to assess risk. The methodologies employed in this study meet 
the requirements of the Occupational Safety and Health Administration (OSHA) rule, Process Safety Management 
of Highly Hazardous Chemicals (29 CFR 1910.119) and the Environmental Protection Agency’s rule 40 CFR Part 
68, Accidental Release Prevention Requirements, Risk Management Program Under the Clean Air Act, Section 
112(r)(7). 

2 PROCESS HAZARD ANALYSIS (PHA) 
2.1 Hazard and Operability (HAZOP) Analysis 

The HAZOP technique is used to identify credible process hazards that could affect the employees' and/or public 
safety, the environment, or result in equipment damage or reliability event (lost production), so that these risks 
can be minimized or eliminated. It is a rigorous examination of process hazards as well as potential serious 
operational problems. 
A HAZOP study identifies how a process may deviate from the operational and design intent. The HAZOP 
technique is both thorough and systematic and examines the process and/or operations utilizing a multi-
disciplinary team of experienced personnel to review deviations from the design intent. The team generally 
consists of a trained leader, a scribe and three to five resource people knowledgeable in the process being 
analyzed 
The HAZOP analysis technique provides a structured framework, which directs the HAZOP team to study various 
deviations from the normal operating intent of the facility (see Figure 1) 
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2.3 Assumptions 
The study team members made several assumptions when assessing the effectiveness of engineering and 
administrative safeguards: 

• Operators are trained in the duties of their area with initial training 
• Vehicular traffic is restricted to certain areas within the facility.  
• Emergency response plans are written and communicated to all employees and contractors. 
• Evacuation routes are established and available. 
• Local fire departments are trained with sufficient equipment available 

Note: Misdirected flow was not normally considered credible if the line was blinded or plugged. 
2.4 Risk Ranking Assessment 

Prior to the start of the PHA, the PHA Team expanded the existing NAVSUP’s Risk Ranking Matrix to include 
consequence categories for environmental and public impacts (in line with the consequences for Mission 
Readiness and Safety), for the purpose of the HAZOP. The PHA Team members used the expanded NAVSUP’s 
Risk Ranking Matrix, presented in Figure 3, to qualitatively assess the risk associated with each 
cause/consequence scenario. 
The scenario was evaluated based on the severity of the consequences in the absence of safeguards and the 
likelihood or frequency that the scenario would fully develop to those consequences based on the existing 
safeguards. The severity ranking (I to IV) and likelihood ranking (A-D) were combined using the risk ranking matrix 
to provide a qualitative risk ranking (Negligible, Minor, Moderate, Serious, and Critical). Each developed 
causes/consequences scenario was ranked with an CLR with C representing severity of occurrence, L representing 
likelihood, and R representing risk. Consequences were evaluated in the areas of Mission Readiness (MR), 
Health/Safety (H/S), Environmental Impact (E), and Public Disruption (P). 
For scenarios with installed risk rankings in the “Critical” and “Serious” areas, the PHA Team was required to suggest 
recommendations that they felt would eliminate the potential cause of the scenario or reduce the frequency that the 
scenario would fully develop to the ultimate consequences predicted. For scenarios with installed risk rankings of 
“Moderate” or “Minor”, the risk was considered to be acceptable but risk reduction, where feasible, was encouraged. 
As a result, the need for a recommendation was left to the discretion of the PHA Team. Scenarios with installed risk 
ranking of “Negligible” are managed for continuous improvement. 
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Figure 3: Risk Matrix   
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PHA Recommendations Place(s) Used Risk Ranking
344. Review current practices and operability of TK 311 Slop Tank with groundwater treatment equipment and personnel adjacent to TK 311 to evaluate the interaction of the two operations and modify practices if warranted. (Low 

Priority)
Consequences:  1.14.1.2,  4.1.2.4,  4.1.9.6,  6.14.1.2,  6.14.2.4,  8.2.1.2,  12.1.2.4,  
12.1.9.6

145. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High Priority) Consequences:  1.14.1.3,  4.1.2.5,  4.1.9.7,  6.14.1.3,  6.14.2.5,  8.1.1.1,  8.1.2.1,  
8.2.1.1,  8.4.2.1,  8.9.1.1,  12.1.2.5,  12.1.9.7

146. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert Control Room Operator (CRO) to 
potential release of fuel. (Medium Priority)

Consequences:  1.14.1.3,  1.14.1.4,  1.14.1.5,  4.1.2.5,  4.1.2.6,  4.1.2.7,  4.1.9.7,  
4.1.9.8,  4.1.9.9,  6.14.1.3,  6.14.1.4,  6.14.1.5,  6.14.2.5,  6.14.2.6,  6.14.2.7,  
8.1.1.1,  8.1.2.1,  8.2.1.1,  8.4.2.1,  8.9.1.1,  12.1.2.5,  12.1.2.6,  12.1.2.7,  12.1.9.7,  
12.1.9.8,  12.1.9.9

147. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) the volume flow and separately, 
2) line slope or configuration to trap liquid in retention line, and 3) lack of damage control isolation in long-run of piping. (High Priority)

Consequences:  1.14.1.3,  4.1.2.5,  4.1.9.7,  6.14.1.3,  6.14.2.5,  8.1.1.1,  8.1.2.1,  
8.2.1.1,  8.4.2.1,  8.9.1.1,  12.1.2.5,  12.1.9.7

148. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High Priority) Consequences:  1.14.1.3,  4.1.2.5,  4.1.9.7,  6.14.1.3,  6.14.2.5,  8.1.1.1,  8.1.2.1,  
8.1.4.1,  8.2.1.1,  8.4.1.2,  8.4.2.1,  8.5.3.1,  8.9.1.1,  12.1.2.5,  12.1.9.7

149. Train all affected personnel on the design, intent, and operation of the AFFF System, including refresher training. (High Priority) Consequences:  1.14.1.3,  4.1.2.5,  4.1.9.7,  6.14.1.3,  6.14.2.5,  8.1.1.1,  8.1.2.1,  
8.2.1.1,  8.4.2.1,  8.9.1.1,  12.1.2.5,  12.1.9.7

150. Consider equipping AFFF Retention Tank with reliable level indication and level alarm to alert Control Room Operator (CRO) to presence of level in AFFF Retention Tank. (Medium Priority) Consequences:  1.14.1.3,  4.1.2.5,  4.1.9.7,  6.14.1.3,  6.14.2.5,  8.2.1.1,  12.1.2.5,  
12.1.9.7

151. Consider designing a system to separate oil and water to reduce the likelihood of discharging flammable liquid to environment from Adit 3 Groundwater Sump. (Medium Priority) Consequences:  1.14.1.4,  4.1.2.6,  4.1.9.8,  6.14.1.4,  6.14.2.6,  12.1.2.6,  12.1.9.8

152. Provide means to remove contamination from water supply. (High Priority) Consequences:  1.14.1.4,  4.1.2.6,  6.14.1.4,  6.14.2.6,  12.1.2.6

153. Evaluate an emergency breathing air supply for Harbor Tunnel due to its long length, limited egress, and reduced ventilation. (Medium Priority) Consequences:  1.14.1.5,  4.1.2.7,  4.1.9.9,  6.14.1.5,  6.14.2.7,  12.1.2.7,  12.1.9.9

54. If defueling to PAR is pursued, coordination with PAR to develop an Operations Plan which reviews safeguards at PAR for 1) maximum pressure of ~130 psig, 2) maximum flowrate, 3) overfill protection, and 4) transient surge 
when isolated at PAR is required. (High Priority)

Consequences:  3.1.2.2

55. Determine the maximum pressure that can be provided by PAR if the pressure control valve malfunctions open and ensure piping at PRL and RHL is adequate for resultant pressure, and if not implement safeguards to reduce 
the likelihood of overpressuring PRL and RHL piping. (High Priority)

Consequences:  3.1.3.1

556. Implement a document control system to generate unique, trackable operations orders and log revisions. (Low Priority) Consequences:  4.1.1.1,  12.1.1.1

457. Consider installing small platform in lieu of portable ladders for safer access to HPB for each of the three products OR relocate HPB to ground level. Hard pipe the discharge of the HPB to Main Sump. Ensure the end of the 
discharge piping is visible to person(s) performing task. (Low Priority)

Consequences:  4.1.3.1,  12.1.3.1
Observation:  2.6.1

458. Perform Job Safety Analysis (JSA) on high-risk tasks to address human factors and PPE requirements. (Medium Priority) Consequences:  4.1.3.1,  12.1.3.1
Observation:  2.6.1

459. Ensure seals and enclosures necessary to maintain electrical area classification Class 1 Div I are included in PM program. (Medium Priority) Consequences:  4.1.3.2,  4.1.5.2,  4.1.6.2,  4.1.8.1,  12.1.3.2,  12.1.5.2,  12.1.6.2,  
12.1.8.1
Observation:  8.1.1

460. Ensure transformers, switch gear, automatic transfer switch (ATS), and other equipment in Switch Gear Room meets requirements of Class 1 Div I. (High Priority) Consequences:  4.1.3.2,  4.1.5.2,  4.1.6.2,  4.1.8.1,  12.1.3.2,  12.1.5.2,  12.1.6.2,  
12.1.8.1
Observation:  8.1.1

461. Consider using nitrogen to relieve vacuum inside piping instead of air to reduce the likelihood of producing a flammable mixture. (Medium Priority) Consequences:  4.1.3.2,  4.1.5.2,  4.1.6.2,  4.1.8.1,  12.1.3.2,  12.1.5.2,  12.1.6.2,  
12.1.8.1

62. Ensure Area Classification boundaries are clearly denoted in written PSI and understood by impacted personnel. (High Priority) Consequences:  4.1.3.2,  4.1.5.2,  4.1.6.2,  4.1.8.1,  12.1.3.2,  12.1.5.2,  12.1.6.2,  
12.1.8.1
Observation:  8.1.1

463. Ensure Operations Order for line pack include specific step to close high point bleed valve (HPB) before completely opening ball valve. (Low Priority) Consequences:  4.1.8.1,  12.1.8.1

364. Consider testing for fluorides and chlorides in all liquids either before defueling if possible or after receipt and consider alternatives to receiving defeuls from Navy vessels if data warrants. (Medium Priority) Consequences:  6.9.1.1

365. Develop a SOP for dewatering Tank 47/48/54 F-76 Tank (Upper Tank Farm), Tank 46/53 F-24 Tank (Upper Tank Farm) and Tank 55 JP-5 Tank (Upper Tank Farm) to increase the likelihood of complete dewatering not partial 
dewatering. (High Priority)

Consequences:  6.9.1.1

166. Design and install interlock and permissive systems for all fuel movements to/from RHL and UGPH, to reduce the likelihood of human error of sequencing valves during lineup. Design should consider use of the manual clutch to 
bypass MOV operation. (High Priority)

Some action is already underway as the result of AB&A Root Cause Analysis into the May 6, 2021 Mishap.

Consequences:  6.14.2.1
Observation:  4.5.1

367. Investigate anchor chair requirements for all tanks in the UTF and FORFAC, and Tank 311 at RHL. (Medium Priority) This recommendation may be similar to a recommendation from SGH. Consequences:  7.1.1.2,  7.2.1.1,  7.2.2.1,  7.9.3.2
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98. Create a fatigue policy for all Fuels Distributions System workers, operators, and maintainers that limits hours worked in a day and days worked consecutively. (High Priority) Consequences:  10.1.4.1,  10.1.4.2

99. The Navy policy is to use the Incident Command System (ICS)/Unified Command (UC) for structuring Navy spill response management organizations. The NAVSUP FLCPH fuel personnel manages the initial response. If 
additional resources are needed, the Federal Fire Department Incident Commander will establish an emergency command post and assume responsibility for the response. The Emergency Spill Coordinator or the Commanding 
Officer can contact the Region Navy On-Scene Coordinator to activate the Region Spill Management Team (SMT). The Region SMT will then establish other ICS functions. Port Operations is the coordinator for the Facility 
Response Team (FRT), an on-water contractor resource based on Ford Island.

The roles, staffing and resources for each organization needs to be clearly defined, drilled and aligned prior to defueling operations. (High Priority)

Consequences:  10.1.5.1

100. Review current sampling schedule and identify opportunities for optimization and eliminating non-required sampling and analysis. (Medium Priority) Consequences:  10.1.7.1

101. Improve communications between fuel laboratory and CROs after analysis is complete for increased efficiency during multiple simultaneous operations. (Medium Priority) Consequences:  10.1.7.1

102. Ensure safeguards are adequate for  cavitation or deadheading due to closed valve during loading process. If not, 
add additional safeguards as warranted. (Medium Priority)

Consequences:  11.1.1.2

103. Consider requirement for flame retardant clothing while working in hydrocarbon environment. (High Priority) Observation:  2.1.1

104. Consider installing emergency PPE throughout the facility. (High Priority) Observation:  2.7.1

105. Ensure the closing of the oil tight doors displays on the control room display. (High Priority) Observation:  4.15.1

106. Consider inventorying spare parts/replacements for critical instrumentation to reduce the wait time for repairs. (Medium Priority) Observation:  4.16.1

107. Consider additional operators and technical support for defueling operations. (High Priority) Observation:  6.5.1

108. Implement Management of Change Program. (High Priority) Observation:  8.5.1

109. Develop Incident Investigation Program that includes Incident Investigation techniques and near miss reporting and investigation, and sharing of lessons. (High Priority) Observation:  8.7.1

110. Implement a tunnel sign-in/sign-out process to be able to account for all personnel within the tunnel at any time. (Medium Priority) Observation:  1.1.1

111. Require guides and all groups to have at least one form of emergency communication – likely a radio. (Medium Priority) Observation:  1.1.1

112. Post signs periodically indicating the distance to the nearest emergency phone and instructions to dial “99” then “911”. (Medium Priority) Observation:  1.1.1

113. Locating and tracking people is crucial for underground working conditions. Traditional technologies such as GPS and WiFi tracking do not work underground. Consider implementation of a system designed to locate and track 
personnel while in the tunnel. (Low Priority)

Observation:  1.1.1

114. Consider requiring SCBA, emergency air packs, installing SCBA station(s) or breathing airline throughout tunnel. (Medium Priority) Observation:  1.1.1

115. Consider reinforcing the window/wall facing the UGPH. (High Priority) Observation:  4.2.1,  4.3.1,  4.6.1

116. Consider providing appropriate PPE, for example bunker gear, and safeguards to allow CROs ample time to escape the area during an emergency. (High Priority) Observation:  4.2.1,  4.3.1,  4.6.1

117. Consider relocation of the control room from the UGPH to the back control room located in the Fuels Distribution Building. (Low Priority) Observation:  4.2.1,  4.3.1,  4.6.1

118. Review the need for emergency stations (safety shower and eye wash) and first aid stations throughout the facility in proximity to fuel piping. (Low Priority) Observation:  7.1.1,  7.2.1

119. Due to the geographical vastness of this facility, review the need for installing alarms on safety showers and eyewash stations. (Low Priority) Observation:  7.4.1

120. Implement a formal safe work system, which includes coordination and control of all “intervention” work on the process and references all Life Critical standards, such as hot work, confined space, lock-out/tag-out, etc. (High 
Priority)

Observation:  8.4.1

(b)(3)(A)
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Deviation Cause Consequence CAT Risk Matrix
C L RR Safeguards PHA Recommendation Comments

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

9. Consider adding observer and/or remote camera observation at Dresser Couplings during initial 
pressurization prior to defueling. (High Priority)

6. Potential sagging of pipeline between Hotel 
Pier and UGPH (JP-5 only). Potential to draw 
vacuum in piping between Hotel Pier and 
UGPH. Potential air ingress. Potential for 
flammable mixture in piping. Potential for 
flammable mixture to move downstream when 
flow is re-established. Potential venting from 
Tank 55 JP-5 Tank (Upper Tank Farm) to 
atmosphere through open vent. No hazardous 
consequences identified.

7. Potential sagging of pipeline between Hotel 
Pier and UTF. Potential air ingress. Potential 
for flammable mixture in piping. Potential for 
flammable mixture to move downstream when 
flow is re-established. Potential venting from 
Tank 46/53 F-24 Tank (Upper Tank Farm) or 
Tank 47/48/54 F-76 Tank (Upper Tank Farm) to 
atmosphere through open vent. No hazardous 
consequences identified.

MR 4 C 5 DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
pier side per 33 CFR 154 & 156. All stops and starts must be 
agreed upon by terminal PIC and vessel PIC.

1. Potential delay in offloading ship. Potential little 
or no impact to mission capability or unit 
readiness.

Ship should have safeguards for their pump. 12. Due to variability of ships that can come to PRL to unload, the Pre-Plan Meeting must include 
gathering information about the deadhead pressure (not safeguarded pressure) of the offloading 
pumps to ensure marine transfer hose is adequate for 1.5 x ship pump deadhead pressure. (High 
Priority)

2. Potential to deadhead ship offloading pumps.

PHA Team had insufficient information to 
determine consequence or severity of this 
cause/consequence pair at the time of the 
PHA.

MR 4 B 4

H/S 1 C 2

E 2 B 2

P 2 B 2

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Pre-Plan Meeting includes visual inspection of all fuel transfer 
hoses and hose integrity test witnessed by both PICs prior to 
initiating any fuel transfer.

All hoses are hydrostatically tested to 150 psig annually. Coast 
Guard verifies hose labeling and record-keeping annually.

Hose rating is 200 to 250 psig depending on manufacturer. 
Hose test pressure per manufacturer is 300 psig.

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

12. Due to variability of ships that can come to PRL to unload, the Pre-Plan Meeting must include 
gathering information about the deadhead pressure (not safeguarded pressure) of the offloading 
pumps to ensure marine transfer hose is adequate for 1.5 x ship pump deadhead pressure. (High 
Priority)

13. Change the test pressure used for testing all hoses from 150 psig to 330 psig to comply with 33 CFR 
Part 154 Coast Guard and worst credible case scenario deadhead pressure of 219 psig. Due to the 
significant change in test pressure, the test procedure and equipment must be reviewed and revised 
as warranted for adequacy prior to use. If hoses with a allowable operating pressure of 330 psig are 
not commercially available, the deadhead pressure must be limited on sources above 300 psig. 
(High Priority)

3. Potential increased pressure in fuel transfer 
hose. Potential hose rupture or gasket failure. 
Potential loss of containment. Potential release 
of large amount of ambient flammable liquid to 
top deck and/or water. Potential environmental 
impact. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness

33 CFR Part 154 Coast Guard requires testing 
hoses to 1.5 x deadhead pressure.

PHA Team concluded the highest pressure 
expected in a marine transfer that is 
deadheaded is the UTF pump for product F-76 
at 219 psig. This pressure is greater than 1) 
the gravity head from the highest tank at RHL 
to the dock, 2) the available deadhead from the 

3. MOV pier sectional valve closed. 
(

At the time of the 2022 PHA, 
MOV pier sectional valves 

) in F-76 
Marine Diesel piping were 
removed and replaced with a 
spool.

(b)(3)(A)

(b)(3)(A)

(b)(3)(A)

MARKING REMOVED

MARKING REMOVED





PHA Worksheets Joint Base Pearl Harbor Hickam (JBPHH) PHA

Revision: 2.0 Page 61 of 180 Printed On:  3/21/2022

Node:  2. Routine Operations: Supplying Upper Tank Farm (UTF) from Hotel Pier
Drawings:  

Deviation Cause Consequence CAT Risk Matrix
C L RR Safeguards PHA Recommendation Comments

re-pack the line before restarting the pump.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

9. Consider adding observer and/or remote camera observation at Dresser Couplings during initial 
pressurization prior to defueling. (High Priority)

7. Potential sagging of pipeline between Hotel 
Pier and UGPH (JP-5 only). Potential to draw 
vacuum in piping between Hotel Pier and 
UGPH. Potential air ingress. Potential for 
flammable mixture in piping. Potential for 
flammable mixture to move downstream when 
flow is re-established. Potential venting from 
Tank 55 JP-5 Tank (Upper Tank Farm) to 
atmosphere through open vent. No hazardous 
consequences identified.

8. Potential sagging of pipeline between Hotel 
Pier and UTF. Potential air ingress. Potential 
for flammable mixture in piping. Potential for 
flammable mixture to move downstream when 
flow is re-established. Potential venting from 
Tank 46/53 F-24 Tank (Upper Tank Farm) or 
Tank 47/48/54 F-76 Tank (Upper Tank Farm) to 
atmosphere through open vent. No hazardous 
consequences identified.

MR 4 C 5 DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
pier side per 33 CFR 154 & 156. All stops and starts must be 
agreed upon by terminal PIC and vessel PIC.

1. Potential delay in offloading ship. Potential little 
or no impact to mission capability or unit 
readiness.

Ship should have safeguards for their pump. 12. Due to variability of ships that can come to PRL to unload, the Pre-Plan Meeting must include 
gathering information about the deadhead pressure (not safeguarded pressure) of the offloading 
pumps to ensure marine transfer hose is adequate for 1.5 x ship pump deadhead pressure. (High 
Priority)

2. Potential to deadhead ship offloading pumps.

PHA Team had insufficient information to 
determine consequence or severity of this 
cause/consequence pair at the time of the 
PHA.

MR 4 B 4

H/S 1 C 2

E 2 B 2

P 2 B 2

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Pre-Plan Meeting includes visual inspection of all fuel transfer 
hoses and hose integrity test witnessed by both PICs prior to 
initiating any fuel transfer.

All hoses are hydrostatically tested to 150 psig annually. Coast 
Guard verifies hose labeling and record-keeping annually.

Hose rating is 200 to 250 psig depending on manufacturer. 
Hose test pressure per manufacturer is 300 psig.

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 

12. Due to variability of ships that can come to PRL to unload, the Pre-Plan Meeting must include 
gathering information about the deadhead pressure (not safeguarded pressure) of the offloading 
pumps to ensure marine transfer hose is adequate for 1.5 x ship pump deadhead pressure. (High 
Priority)

13. Change the test pressure used for testing all hoses from 150 psig to 330 psig to comply with 33 CFR 
Part 154 Coast Guard and worst credible case scenario deadhead pressure of 219 psig. Due to the 
significant change in test pressure, the test procedure and equipment must be reviewed and revised 
as warranted for adequacy prior to use. If hoses with a allowable operating pressure of 330 psig are 
not commercially available, the deadhead pressure must be limited on sources above 300 psig. 
(High Priority)

3. Potential increased pressure in fuel transfer 
hose. Potential hose rupture or gasket failure. 
Potential loss of containment. Potential release 
of large amount of ambient flammable liquid to 
top deck and/or water. Potential environmental 
impact. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness

33 CFR Part 154 Coast Guard requires testing 
hoses to 1.5 x deadhead pressure.

PHA Team concluded the highest pressure 
expected in a marine transfer that is 
deadheaded is the UTF pump for product F-76 
at 219 psig. This pressure is greater than 1) 

4. MOV in  closed. (
(b)(3)(A)

(b)(3)(A)

(b)(3)(A)
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PRL excluding marine ship pumps and after time delay, 
currently five minutes, closes skin MOV on impacted tank. 
High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

MR 2 C 3

H/S 3 C 4

P 2 C 3

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

LAH-46/53 high level (ATG) alarm alerts operator to 
investigate source of level and intervene. ATGs are calibrated 
at least annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-46/53 high high level (switch) stops all transfer pumps in 
PRL excluding marine ship pumps and after time delay, 
currently five minutes, closes skin MOV on impacted tank. 
High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

PHA Team concluded safeguards 
are adequate.

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

2. Potential to overpressure and/or overfill Tank 
46/53 F-24 Tank. Potential release of ambient 
flammable liquid to a lined containment area. 
Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness.

MR 2 C 3

H/S 3 C 4

P 2 C 3

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

LAH-47/48/54 high level (ATG) alarm alerts operator to 
investigate source of level and intervene. ATGs are calibrated 
at least annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-47/48/54 high high level (switch) stops all transfer 
pumps in PRL excluding marine ship pumps and after time 
delay, currently five minutes, closes skin MOV on impacted 
tank. High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

PHA Team concluded safeguards 
are adequate.

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

3. Potential to overpressure and/or overfill Tank 
47/48/54 F-76 Tanks. Potential release of 
ambient flammable liquid to a lined containment 
area. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness.

1. No causes identified.2.8. Low Level

MR 2 D 4 Material is sampled at point of shipment, prior to offloading, 
and during offloading using well established and effective 
administrative procedures.

Valving allows segregation of tank if off-spec material is 
inadvertently offloaded.

1. Potential off-spec product in storage and/or 
piping at PRL. Potential impact to mission 
capability or unit readiness.

With Red Hill in service, the mission capability 
or unit readiness impact is degraded. With Red 
Hill out of service, the mission capability or unit 
readiness impact is significantly degraded.

H/S 1 B 1 None identified. 41. Add testing for sulfur compounds (or other credible toxic compounds) as part of pre-offloading 
analysis for fuel receipts at PRL. (Medium Priority)

2. Potential to introduce hazardous component to 
normal fuel composition (H2S, benzene). 
Potential personnel injury during normal 
operations on shore or ship.

1. Receipt of off-spec material.2.9. Composition

(b)(3)(A)
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MR 3 D 5

H/S 1 D 3

Material is sampled at point of shipment, prior to offloading, 
and during offloading using well established and effective 
administrative procedures.

PHA Team concluded safeguards 
are adequate.

3. Potential to use contaminated fuel in end user 
equipment (ships, aircraft, etc.). Potential 
impact to mission capability or unit readiness. 
Potential personnel injury.

MR 4 B 4

H/S 1 C 2

E 2 B 2

P 2 B 2

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Pre-Plan Meeting includes visual inspection of all fuel transfer 
hoses and hose integrity test witnessed by both PICs prior to 
initiating any fuel transfer.

All hoses are hydrostatically tested to 150 psig annually. Coast 
Guard verifies hose labeling and record-keeping annually.

Hose rating is 200 to 250 psig depending on manufacturer. 
Hose test pressure per manufacturer is 300 psig.

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Operational practice is to start fuel transfer and slowly increase 
pressure in increments until full flow is established.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Ship should have safeguards for their pump.

12. Due to variability of ships that can come to PRL to unload, the Pre-Plan Meeting must include 
gathering information about the deadhead pressure (not safeguarded pressure) of the offloading 
pumps to ensure marine transfer hose is adequate for 1.5 x ship pump deadhead pressure. (High 
Priority)

13. Change the test pressure used for testing all hoses from 150 psig to 330 psig to comply with 33 CFR 
Part 154 Coast Guard and worst credible case scenario deadhead pressure of 219 psig. Due to the 
significant change in test pressure, the test procedure and equipment must be reviewed and revised 
as warranted for adequacy prior to use. If hoses with a allowable operating pressure of 330 psig are 
not commercially available, the deadhead pressure must be limited on sources above 300 psig. 
(High Priority)

1. Potential loss of containment. Potential release 
of large amount of ambient flammable liquid to 
top deck and/or water. Potential environmental 
impact. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness

33 CFR Part 154 Coast Guard requires testing 
hoses to 1.5 x deadhead pressure.

PHA Team concluded the highest pressure 
expected in a marine transfer that is 
deadheaded is the UTF pump for product F-76 
at 219 psig. This pressure is greater than 1) 
the gravity head from the highest tank at RHL 
to the dock, 2) the available deadhead from the 
YON pumps, 3) deadhead pressure of ship 
pump, and 4) any single pump in UGPH. 
However, should two pumps in series ever be 
considered to be included in an Operations 
Order, the highest deadhead pressure to be 
considered is 268 psig.

1. Fuel transfer hose leak or 
rupture.

1. Potential to relieve to opposite side of valve 
inside pipeline (cascade from North Road 
Pipeline). 

2. PRVs open or leaking by on 
pipeline.

MR 2 D 4

H/S 2 D 4

PRVs in PH  are bench tested annually.

LSH/LSHH-1407 located in 1407 Product Recovery Tank 
alerts operator to investigate source of level and intervene. 
LSH/LSHH is calibrated at least annually. 

Rover Checklist requires recording level in 1407 Product 
Recovery Tank at least once a shift. Rover alerts Control 
Room Operator (CRO) of abnormal conditions and CRO can 
order a vacuum truck. Rover Checklists are maintained for at 
least 3 years.

1. Potential increased level in 1407 Product 
Recovery Tank (PRT). Potential to overfill PRT 
(located inside PH  ) to concrete flooring. 
Potential accumulation of hydrocarbon fuel in 
PH  Potential fire. Potential personnel 
injury. Potential impact to mission capability or 
unit readiness.

With Red Hill in service, the mission capability 
or unit readiness impact is degraded. With Red 
Hill out of service, the mission capability or unit 
readiness impact is significantly degraded.

3. PRVs open or leaking by in PH 
 (

2.10. Leak / Rupture

1. No new causes identified.2.11. Start-up / 
Shutdown

1. No new causes identified.2.12. Maintenance / 
Inspection

1. External corrosion on piping.2.13. Corrosion / 

(b)(3)(A)

(b)(3)(A)
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PHA Team had insufficient information at the 
time of the PHA to develop cause/consequence 
pair.

MR 2 C 3

H/S 3 C 4

P 2 C 3

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

LAH-55 high level (ATG) alarm alerts operator to investigate 
source of level and intervene. ATGs are calibrated at least 
annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-55 high high level (switch) stops all transfer pumps in 
PRL excluding marine ship pumps and after time delay, 
currently five minutes, closes skin MOV on impacted tank. 
High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

PHA Team concluded safeguards 
are adequate.

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

1. Potential to overpressure and/or overfill Tank 
55 JP-5 Tank. Potential release of ambient 
flammable liquid to a lined containment area. 
Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness.

MR 2 C 3

H/S 3 C 4

P 2 C 3

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

LAH-46/53 high level (ATG) alarm alerts operator to 
investigate source of level and intervene. ATGs are calibrated 
at least annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-46/53 high high level (switch) stops all transfer pumps in 
PRL excluding marine ship pumps and after time delay, 
currently five minutes, closes skin MOV on impacted tank. 
High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

PHA Team concluded safeguards 
are adequate.

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

2. Potential to overpressure and/or overfill Tank 
46/53 F-24 Tank. Potential release of ambient 
flammable liquid to a lined containment area. 
Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness.

MR 2 C 3

H/S 3 C 4

P 2 C 3

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

LAH-47/48/54 high level (ATG) alarm alerts operator to 
investigate source of level and intervene. ATGs are calibrated 
at least annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-47/48/54 high high level (switch) stops all transfer 
pumps in PRL excluding marine ship pumps and after time 
delay, currently five minutes, closes skin MOV on impacted 
tank. High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

PHA Team concluded safeguards 
are adequate.

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

3. Potential to overpressure and/or overfill Tank 
47/48/54 F-76 Tanks. Potential release of 
ambient flammable liquid to a lined containment 
area. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness.

4. Valves misaligned into 
unintended tank?

(b)(3)(A)
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Inventory of dome is not used in calculation high operating 
limit. Available ullage in dome is ~1.5 MM gal, resulting in > 4 
hours between LSH setpoint and entering vent line.

Camera coverage for Adit 5 outside area. Cameras are 
included in scheduled PM program.

MR 4 D 5

H/S 3 D 5

E 3 D 5

P 1 D 3

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
pier side per 33 CFR 154 & 156. All stops and starts must be 
agreed upon by terminal PIC and vessel PIC.

LAH-0221/0222/0223/0224 high level (ATG) alarm alerts 
operator to investigate source of level and intervene. ATGs are 
calibrated at least annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-0221/0222/0223/0224 high high level (switch) stops all 
transfer pumps in PRL excluding marine ship pumps and after 
time delay, currently five minutes, closes skin MOV on 
impacted tank. High high level switches are calibrated 
annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

7. Potential increased level in misaligned Tank 
0221 F-24 Surge Tank 1, Tank 0222 JP-5 
Surge Tank 2, or Tank 0223/0224 F-76 Surge 
Tank. Potential to overfill Tank 
0221/0222/0223/0224. Potential release of 
ambient flammable liquid through open vent. 
Potential environmental impact. Potential fire. 
Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 
unit readiness.

MR 3 D 5 Mil-STD-3004/Class B Laboratory.1. Potential contamination in destination tank. 
Potential impact to mission capability or unit 
readiness. 

5. Insufficient flushing between 
transfers on different products?

MR 3 D 5

H/S 3 D 5

E 3 D 5

P 2 D 4

CRO monitors level in Tank 301 Intermix Tank during flushing.

DLA QAR and PAR lineman will be present during flushing.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

LAH-301 high level (ATG) alarm alerts operator to investigate 
source of level and intervene. ATGs are calibrated at least 
annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-301 high high level (switch) stops all transfer pumps in 
PRL excluding marine ship pumps and after time delay, 
currently five minutes, closes skin MOV on impacted tank. 
High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

1. Potential increased level in Tank 301 Intermix 
Tank. Potential to overfill Tank 301. Potential 
release of ambient flammable liquid. Potential 
environmental impact. Potential fire. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

MR 4 D 52. Potential to damage and/or sink internal floating 
roof in Tank 301 Intermix Tank. Potential 

6. Flushing too long into Tank 301 
Intermix Tank?

(b)(3)(A)
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emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

Each of the five AFFF Sumps contain four pumps intended for 
staggered start (local level switch) to pump to AFFF Retention 
Tank. The AFFF Sump pumps were recently added to a PM 
schedule.

both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

45. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the 
AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High 
Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

47. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps 
pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) 
the volume flow and separately, 2) line slope or configuration to trap liquid in retention line, and 3) 
lack of damage control isolation in long-run of piping. (High Priority)

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

49. Train all affected personnel on the design, intent, and operation of the AFFF System, including 
refresher training. (High Priority)

50. Consider equipping AFFF Retention Tank with reliable level indication and level alarm to alert 
Control Room Operator (CRO) to presence of level in AFFF Retention Tank. (Medium Priority)

42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

to secondary containment (sloped sides). 
Potential ambient flammable liquid carryover to 
GAC and Halawa stream. Potential pool fire. 
Potential release to soil, groundwater and/or 
Halawa stream. Potential environmental 
impact. Potential personnel injury. Potential 
public impact. Potential impact to mission 
capability or unit readiness.

Note: AFFF System Project was completed in 
2019. The AFFF Retention Tank has a capacity 
of 153,000 gal. and was sized to hold 20 
minutes of fire fighting foam and water plus 
80,000 gal. of fuel from a leak. The AFFF 
system is currently made of PVC and CS. 
There is currently only local level indication in 
the five AFFF Sumps. There is currently no 
level indication on the AFFF Retention Tank. At 
the time of the PHA, the motors to the pumps 
from AFFF Sumps were LOTO to reduce the 
likelihood of autostart. Currently, the AFFF 
System is contractually maintained by a 
company responsible for multiple JBPHH 
entities.

Consequence similar to May 6, 2021 incident 
and November 20, 2021 incident.

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 

6. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Water 
Shaft, Adit 3 Ground Water Sump and/or Septic 
Sump. Potential personnel hazard 
(asphyxiation). Potential fire/explosion. 
Potential release to soil and/or groundwater. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

Consistent with May 6, 2021 incident and 
November 20, 2021 incident.
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included in scheduled PM program. accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

51. Consider designing a system to separate oil and water to reduce the likelihood of discharging 
flammable liquid to environment from Adit 3 Groundwater Sump. (Medium Priority)

52. Provide means to remove contamination from water supply. (High Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

53. Evaluate an emergency breathing air supply for Harbor Tunnel due to its long length, limited egress, 
and reduced ventilation. (Medium Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

7. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Harbor 
Tunnel. Potential personnel hazard 
(asphyxiation). Potential fire/explosion. 
Potential release to soil, groundwater, and/or 
Pearl Harbor waterways. Potential 
environmental impact. Potential personnel 
injury. Potential public impact. Potential impact 
to mission capability or unit readiness.

(b)(3)(A)

MARKING REMOVED

MARKING REMOVED





















PHA Worksheets Joint Base Pearl Harbor Hickam (JBPHH) PHA

Revision: 2.0 Page 93 of 180 Printed On:  3/21/2022

Node:  4. Routine Operations: Transferring from Red Hill Storage to Marine Piers/Docks or Hickam
Drawings:  

Deviation Cause Consequence CAT Risk Matrix
C L RR Safeguards PHA Recommendation Comments

Priority)

49. Train all affected personnel on the design, intent, and operation of the AFFF System, including 
refresher training. (High Priority)

50. Consider equipping AFFF Retention Tank with reliable level indication and level alarm to alert 
Control Room Operator (CRO) to presence of level in AFFF Retention Tank. (Medium Priority)

42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

likelihood of autostart. Currently, the AFFF 
System is contractually maintained by a 
company responsible for multiple JBPHH 
entities.

Consequence similar to May 6, 2021 incident 
and November 20, 2021 incident.

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

51. Consider designing a system to separate oil and water to reduce the likelihood of discharging 
flammable liquid to environment from Adit 3 Groundwater Sump. (Medium Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

8. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Water 
Shaft, Adit 3 Ground Water Sump and/or Septic 
Sump. Potential personnel hazard 
(asphyxiation). Potential fire/explosion. 
Potential release to soil and/or groundwater. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

Consistent with May 6, 2021 incident and 
November 20, 2021 incident.

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

9. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Harbor 
Tunnel. Potential personnel hazard 
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All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-B1/B2 high high level (switch) stops all transfer pumps 
in PRL excluding marine ship pumps and after time delay, 
currently five minutes, closes skin MOV on impacted tank. 
High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

containment) and/or groundwater. Potential 
environmental impact. Potential fire. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

Potential to lift PRVs at Truck Loading Rack 
may accelerate this consequence.

1. No hazardous consequences identified.1. Valves misaligned to unintended 
pier or dock?

MR 2 C 3

H/S 3 C 4

P 2 C 3

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

LAH-55 high level (ATG) alarm alerts operator to investigate 
source of level and intervene. ATGs are calibrated at least 
annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-55 high high level (switch) stops all transfer pumps in 
PRL excluding marine ship pumps and after time delay, 
currently five minutes, closes skin MOV on impacted tank. 
High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LAH-46/53 high level (ATG) alarm alerts operator to 
investigate source of level and intervene. ATGs are calibrated 
at least annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-46/53 high high level (switch) stops all transfer pumps in 
PRL excluding marine ship pumps and after time delay, 
currently five minutes, closes skin MOV on impacted tank. 
High high level switches are calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LAH-47/48/54 high level (ATG) alarm alerts operator to 
investigate source of level and intervene. ATGs are calibrated 
at least annually and validated monthly. 

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

LSHH-47/48/54 high high level (switch) stops all transfer 
pumps in PRL excluding marine ship pumps and after time 
delay, currently five minutes, closes skin MOV on impacted 

PHA Team concluded safeguards 
are adequate.

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

1. Potential to overpressure and/or overfill Tank 
55 JP-5 Tank,Tank 46/53 F-24 Tank, or Tank 
47/48/54 F-76 Tanks (Upper Tank Farm). 
Potential release of ambient flammable liquid to 
a lined containment area. Potential fire. 
Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 
unit readiness.

2. Valves misaligned to UTF?

4.3. What If 
...Transferring 
from UGPH to 
Sierra Pier, Mike 
Dock, or Bravo 
Dock?
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(Mechanical Integrity Program).

Since an Operational Readiness 
Review was in progress at the 
time of the PHA, Team did not 
develop this cause further.

Annual Leak Detection/API 570/API 653/Coating Survey/CP 
Survey

Secondary Containment

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

PH Fire Department

1. Potential environmental impact. Potential fire. 
Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 
unit readiness.

1. Coating failure or cathodic 
protection failure.

Since a full structural integrity 
was in progress at the time of 
the PHA, Team did not develop 
this cause further.

6.13. Corrosion / 
Erosion (PRL)

MR 2 C 3

H/S 1 C 2

E 1 C 2

P 1 C 2

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

24. Modify CIR contracts to include restraining pipe between blanked sections when taking tank out of 
service for maintenance or inspection. (High Priority)

25. Include verification step in Operations Order that piping is restrained before starting any evolution 
involving transferring liquid from any tank in Red Hill Tank Gallery. (High Priority)

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

5. Consider equipping UGPH,  Pumphouse, Lower Yard Tunnel (LYT), Harbor Tunnel, Surge Tank 
Tunnel, Upper Access Tunnel, Lower Access Tunnel, and enclosed valve stations/chambers (  

 with LEL or fuel or oil detection and alarm instrumentation and evaluate automated ESD 
and/or initiation of Aqueous Film Forming Foam (AFFF) Fire Suppression System. (Medium Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

30. Evaluate the location of electrical room which contains transformer, primary disconnects, and MCC 

1. Potential introduction of turbulent flow to lateral 
piping and inside destination tank. Potential 
vibration and line movement. Potential to 
dislodge diffuser, lateral piping, and/or Dresser 
Coupling. Potential to introduce ambient 
flammable liquid to Lower Access Tunnel. 
Potential personnel hazard (asphyxiation). 
Potential fire/explosion. Potential release to soil 
and/or groundwater. Potential environmental 
impact. Potential personnel injury. Potential 
public impact. Potential impact to mission 
capability or unit readiness.

Note: Transformer, primary disconnects, and 
MCC switch gear are currently located in 
electrical room inside Lower Tunnel.

1. Failure to slowly throttle ball 
valve at destination tank during 
sluicing? (

6.14. What If...Tank 
to tank transfer 
in RHL?
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operator to investigate source of level and intervene. LSHH-
311 is calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

MR 4 C 5

H/S 2 C 3

E 1 C 2

P 1 C 2

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

Each of the five AFFF Sumps contain four pumps intended for 
staggered start (local level switch) to pump to AFFF Retention 
Tank. The AFFF Sump pumps were recently added to a PM 
schedule.

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

45. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the 
AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High 
Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

47. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps 
pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) 
the volume flow and separately, 2) line slope or configuration to trap liquid in retention line, and 3) 
lack of damage control isolation in long-run of piping. (High Priority)

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

49. Train all affected personnel on the design, intent, and operation of the AFFF System, including 
refresher training. (High Priority)

50. Consider equipping AFFF Retention Tank with reliable level indication and level alarm to alert 
Control Room Operator (CRO) to presence of level in AFFF Retention Tank. (Medium Priority)

42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

3. Potential introduction of turbulent flow to lateral 
piping and inside destination tank. Potential 
vibration and line movement. Potential to 
dislodge diffuser, lateral piping, and/or Dresser 
Coupling. Potential to introduce ambient 
flammable liquid to AFFF Sump (typical of five). 
Potential to pump ambient flammable liquid to 
AFFF Retention Tank. Potential to overfill AFFF 
Retention Tank. Potential to introduce ambient 
flammable liquid to secondary containment 
(sloped sides). Potential ambient flammable 
liquid carryover to GAC and Halawa stream. 
Potential pool fire. Potential release to soil, 
groundwater and/or Halawa stream. Potential 
environmental impact. Potential personnel 
injury. Potential public impact. Potential impact 
to mission capability or unit readiness.

Note: AFFF System Project was completed in 
2019. The AFFF Retention Tank has a capacity 
of 153,000 gal. and was sized to hold 20 
minutes of fire fighting foam and water plus 
80,000 gal. of fuel from a leak. The AFFF 
system is currently made of PVC and CS. 
There is currently only local level indication in 
the five AFFF Sumps. There is currently no 
level indication on the AFFF Retention Tank. At 
the time of the PHA, the motors to the pumps 
from AFFF Sumps were LOTO to reduce the 
likelihood of autostart. Currently, the AFFF 
System is contractually maintained by a 
company responsible for multiple JBPHH 
entities.

Consequence similar to May 6, 2021 incident 
and November 20, 2021 incident.

MR 3 C 4

H/S 1 C 2

E 1 C 2

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 

4. Potential introduction of turbulent flow to lateral 
piping and inside destination tank. Potential 
vibration and line movement. Potential to 
dislodge diffuser, lateral piping, and/or Dresser 
Coupling. Potential to introduce ambient 

(b)(3)(A)
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P 1 C 2 PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

51. Consider designing a system to separate oil and water to reduce the likelihood of discharging 
flammable liquid to environment from Adit 3 Groundwater Sump. (Medium Priority)

52. Provide means to remove contamination from water supply. (High Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

flammable liquid to Water Shaft, Adit 3 Ground 
Water Sump and/or Septic Sump. Potential 
personnel hazard (asphyxiation). Potential 
fire/explosion. Potential release to soil and/or 
groundwater. Potential environmental impact. 
Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 
unit readiness.

Consistent with May 6, 2021 incident and 
November 20, 2021 incident.

MR 3 C 4

H/S 1 C 2

E 1 C 2

P 1 C 2

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

5. Potential introduction of turbulent flow to lateral 
piping and inside destination tank. Potential 
vibration and line movement. Potential to 
dislodge diffuser, lateral piping, and/or Dresser 
Coupling. Potential to introduce ambient 
flammable liquid to Harbor Tunnel. Potential 
personnel hazard (asphyxiation). Potential 
fire/explosion. Potential release to soil, 
groundwater, and/or Pearl Harbor waterways. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

(b)(3)(A)
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E 1 B 1

P 1 B 1

miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

Each of the five AFFF Sumps contain four pumps intended for 
staggered start (local level switch) to pump to AFFF Retention 
Tank. The AFFF Sump pumps were recently added to a PM 
schedule.

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

45. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the 
AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High 
Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

47. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps 
pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) 
the volume flow and separately, 2) line slope or configuration to trap liquid in retention line, and 3) 
lack of damage control isolation in long-run of piping. (High Priority)

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

49. Train all affected personnel on the design, intent, and operation of the AFFF System, including 
refresher training. (High Priority)

50. Consider equipping AFFF Retention Tank with reliable level indication and level alarm to alert 
Control Room Operator (CRO) to presence of level in AFFF Retention Tank. (Medium Priority)

42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to AFFF 
Sump (typical of five). Potential to pump 
ambient flammable liquid to AFFF Retention 
Tank. Potential to overfill AFFF Retention Tank. 
Potential to introduce ambient flammable liquid 
to secondary containment (sloped sides). 
Potential ambient flammable liquid carryover to 
GAC and Halawa stream. Potential pool fire. 
Potential release to soil, groundwater and/or 
Halawa stream. Potential environmental 
impact. Potential personnel injury. Potential 
public impact. Potential impact to mission 
capability or unit readiness.

Note: AFFF System Project was completed in 
2019. The AFFF Retention Tank has a capacity 
of 153,000 gal. and was sized to hold 20 
minutes of fire fighting foam and water plus 
80,000 gal. of fuel from a leak. The AFFF 
system is currently made of PVC and CS. 
There is currently only local level indication in 
the five AFFF Sumps. There is currently no 
level indication on the AFFF Retention Tank. At 
the time of the PHA, the motors to the pumps 
from AFFF Sumps were LOTO to reduce the 
likelihood of autostart. Currently, the AFFF 
System is contractually maintained by a 
company responsible for multiple JBPHH 
entities.

Consequence similar to May 6, 2021 incident 
and November 20, 2021 incident.

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

6. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Water 
Shaft, Adit 3 Ground Water Sump and/or Septic 
Sump. Potential personnel hazard 
(asphyxiation). Potential fire/explosion. 
Potential release to soil and/or groundwater. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

Consistent with May 6, 2021 incident and 

(b)(3)(A)
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hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

51. Consider designing a system to separate oil and water to reduce the likelihood of discharging 
flammable liquid to environment from Adit 3 Groundwater Sump. (Medium Priority)

52. Provide means to remove contamination from water supply. (High Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

November 20, 2021 incident.

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

53. Evaluate an emergency breathing air supply for Harbor Tunnel due to its long length, limited egress, 

7. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Harbor 
Tunnel. Potential personnel hazard 
(asphyxiation). Potential fire/explosion. 
Potential release to soil, groundwater, and/or 
Pearl Harbor waterways. Potential 
environmental impact. Potential personnel 
injury. Potential public impact. Potential impact 
to mission capability or unit readiness.
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E 4 C 5Potential to overfill Influent Sump. Potential 
liquid carryover to concrete secondary 
containment area. Potential release of DAF 
influent to surrounding area and/or 
groundwater. Potential environmental impact. 
Potential impact to mission capability or unit 
readiness.

MR 3 C 42. Potential to deadhead Influent Sump Pump. 
Potential impact to mission capability or unit 
readiness.

At the time of the PHA, only one Influent Sump 
Pump was installed. Second replacement pump 
is expected in September 2022 (long lead item, 
under project PRL-PND-640). In the interim, a 
temporary pump could be used.

outlet of Influent Sump closed. 
(M-114A)

MR 4 C 5

E 4 C 5

1. Potential to overfill Tank 1303 Dissolved Air 
Floatation (DAF) Tank. Potential liquid 
carryover to concrete secondary containment 
area. Potential release of DAF influent to 
surrounding area and/or groundwater. Potential 
environmental impact. Potential impact to 
mission capability or unit readiness.

9. Valves on the outlet of Tank 
1303 DAF Tank closed. (M-
114B)

1. Potential delay in transferring DAF to Fort KAM. 
No hazardous consequences identified.

10. Slurry Pump not running when 
needed. (M-114B)

1. Potential delay in transferring DAF to Fort KAM. 
No hazardous consequences identified.

E 4 D 52. Potential to deadhead Slurry Pump. Potential to 
damage Slurry Pump seals. Potential seal leak. 
Potential release of DAF to surrounding area 
and/or groundwater. Potential environmental 
impact.

11. Filters on discharge of Slurry 
Pump plugged. (M-114B)

1. Potential delay in transferring DAF to BOWTS. 
No hazardous consequences identified.

E 4 D 52. Potential to deadhead Slurry Pump. Potential to 
damage Slurry Pump seals. Potential seal leak. 
Potential release of DAF to surrounding area 
and/or groundwater. Potential environmental 
impact.

12. Any manual block valve to 
BOWTS closed. (M-114B)

MR 1 D 3

H/S 2 D 4

E 1 D 3

P 1 D 3

67. Investigate anchor chair requirements for all tanks in the UTF and FORFAC, and Tank 311 at RHL. 
(Medium Priority) This recommendation may be similar to a recommendation from SGH.

1. Potential increased level inside FORFAC 
containment. Potential inability to drain UTF 
berm areas to the ocean. Potential increased 
level inside UTF berm area. Potential to float 
tanks in UTF off of foundation. Potential loss of 
containment. Potential release of ambient 
flammable liquid. Potential fire. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

1. Heavy rainfall event or fire main 
break.

Site experienced a fire main 
break in this area in 2021.

7.2. More Flow

MARKING REMOVED

MARKING REMOVED



PHA Worksheets Joint Base Pearl Harbor Hickam (JBPHH) PHA

Revision: 2.0 Page 134 of 180 Printed On:  3/21/2022

Node:  7. Routine Operations: Reclaim System
Drawings:  M-100; M-104; M-114A; M-114B

Deviation Cause Consequence CAT Risk Matrix
C L RR Safeguards PHA Recommendation Comments

At the time of the PHA, none of the tanks in 
UTF are anchored and Tank 1301 Reclaim (B1) 
Tank/Tank 1302 Reclaim (B2) Tank in 
FORFAC are also not anchored.

H/S 1 B 1 None identified. 74. Remove electrical connections and sockets from the inside of FORFAC containment area to reduce 
the likelihood of electrocution during periods of heavy rain or spill in secondary containment. If not 
feasible, install protective safeguards to reduce the risk of electrocution. (High Priority)

75. As an interim recommendation, 1) replace sockets with GFCI sockets inside the FORFAC 
secondary containment, 2) develop an SOP to engage NAVFAC prior to predicted heavy rainfall and 
include emergency phone numbers for power company contact, 3) provide access to breaker box 
near Tank 1301 Reclaim (B1) Tank, and 4) install signage that specifies "do not enter during periods 
of heavy rain or standing water" and includes a phone number contact to de-energize the area. 
(High Priority)

2. Potential increased level inside FORFAC 
containment. Potential inability to drain UTF 
berm areas to the ocean. Potential increased 
level inside UTF berm area. Potential for water 
to make contact with electrical wiring in conduit. 
Potential electrocution. Potential personnel 
injury.

Conduit containing high and low voltage wiring 
runs along the ground and walls in FORFAC 
area, including open sockets.

MR 1 D 3

H/S 2 D 4

E 1 D 3

P 1 D 3

67. Investigate anchor chair requirements for all tanks in the UTF and FORFAC, and Tank 311 at RHL. 
(Medium Priority) This recommendation may be similar to a recommendation from SGH.

1. Potential increased level inside FORFAC 
containment. Potential inability to drain UTF 
berm areas to the ocean. Potential increased 
level inside UTF berm area. Potential to float 
tanks in UTF off of foundation. Potential loss of 
containment. Potential release of ambient 
flammable liquid. Potential fire. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

At the time of the PHA, none of the tanks in 
UTF are anchored and Tank 1301 Reclaim (B1) 
Tank/Tank 1302 Reclaim (B2) Tank in 
FORFAC are also not anchored.

H/S 1 B 1 None identified. 74. Remove electrical connections and sockets from the inside of FORFAC containment area to reduce 
the likelihood of electrocution during periods of heavy rain or spill in secondary containment. If not 
feasible, install protective safeguards to reduce the risk of electrocution. (High Priority)

75. As an interim recommendation, 1) replace sockets with GFCI sockets inside the FORFAC 
secondary containment, 2) develop an SOP to engage NAVFAC prior to predicted heavy rainfall and 
include emergency phone numbers for power company contact, 3) provide access to breaker box 
near Tank 1301 Reclaim (B1) Tank, and 4) install signage that specifies "do not enter during periods 
of heavy rain or standing water" and includes a phone number contact to de-energize the area. 
(High Priority)

2. Potential increased level inside FORFAC 
containment. Potential inability to drain UTF 
berm areas to the ocean. Potential increased 
level inside UTF berm area. Potential for water 
to make contact with electrical wiring in conduit. 
Potential electrocution. Potential personnel 
injury.

Conduit containing high and low voltage wiring 
runs along the ground and walls in FORFAC 
area, including open sockets.

2. Drains from UTF tank berms 
open and storm drain outlet 
closed. (M-118A, M-118B, M-
118C, M-114B)

1. No new causes identified.7.3. Reverse Flow

MR 4 C 5

E 4 C 5

Supervisor's responsible for developing and issuing 
Operations Orders. Any needed modifications are discussed 
with supervisor and approved before use (operations practice).

Operator in attendance during all transfers in FOR.

1. Potential increased level in Skimmer 1/2. 
Potential to overfill Skimmer 1/2. Potential liquid 
carryover to concrete secondary containment 
area. Potential release of oily water to 
surrounding area and/or groundwater. Potential 
environmental impact. Potential impact to 
mission capability or unit readiness.

1. Valve misaligned to unintended 
Skimmer. (M-114B)

E 3 C 41. Potential to introduce untreated water to Fort 
KAM. Potential permit exceedance. Potential 

2. Valve misaligned from DAF 
Tank to Fort KAM. (M-114B)

7.4. Misdirected 
Flow
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environmental impact.

MR 3 D 5 COMNAVBASEPEARLINST 11345.5 order supports the 
current Industrial Waste Water Discharge Permit.

Supervisor's responsible for developing and issuing 
Operations Orders. Any needed modifications are discussed 
with supervisor and approved before use (operations practice).

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

Unscheduled Fuel Movement (UFM) alarm alerts operator to 
investigate and take action per UFM SOP.

Mil-STD-3004/Class B Laboratory.

1. Potential to introduce reclaim material to Tank 
48 F-76 Tank (Upper Tank Farm). Potential off-
spec material in Tank 48. Potential impact to 
mission capability or unit readiness.

3. All valves 1447, 1453, 1445, and 
1446 open. (M-115)

MR 4 D 5 Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

Mil-STD-3004/Class B Laboratory.

1. Potential to introduce reclaim material to VC-38 
and/or Sierra Pier. Potential off-spec material to 
VC-38 and/or Sierra Pier. Potential 
contamination of vessel at Sierra Pier. Potential 
impact to mission capability or unit readiness.

4. Valve 1447 open and valves 
1453 and 1461 closed. (M-115)

1. No new causes identified. PHA 
Team concluded API 650 
Atmospheric Storage Tank 
inbreathing and outbreathing 
requirements are met with 
multiple breathing/vents.

7.5. High Pressure

1. No causes identified. PHA Team 
concluded API 650 Atmospheric 
Storage Tank inbreathing and 
outbreathing requirements are 
met with multiple 
breathing/vents.

7.6. Low Pressure

1. No new causes identified.7.7. High Level

1. No new causes identified.7.8. Low Level

1. Potential process upset in FORFAC. No 
hazardous consequences identified.

1. AFFF present in Reclaim Pit. (M-
114B)

1. Potential to introduce off-spec water to 
BOWTS. No hazardous consequences 
identified.

2. Retention time in Tank 1303 
DAF Tank shorter than desired. 
(M-114A)

MR 4 C 5

E 4 C 5

Supervisor's responsible for developing and issuing 
Operations Orders. Any needed modifications are discussed 
with supervisor and approved before use (operations practice).

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

LSH-1328 high level (switch) in Reclaim Pit alerts operator to 
investigate cause of high level and take action, including 
pumping to safe location.

All level transmitters and high level switches are on UPS 

1. Potential increased level in Reclaim Pit. 
Potential to overfill Reclaim Pit. Potential liquid 
carryover to concrete secondary containment 
area. Potential release of oily water to 
surrounding area and/or groundwater. Potential 
environmental impact. Potential impact to 
mission capability or unit readiness.

3. Debris/soil from erosion in 
Reclaim Pit. (M-114B)

7.9. Composition
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backup power with 4 hour duration.

MR 1 D 3

H/S 2 D 4

E 1 D 3

P 1 D 3

None identified. 67. Investigate anchor chair requirements for all tanks in the UTF and FORFAC, and Tank 311 at RHL. 
(Medium Priority) This recommendation may be similar to a recommendation from SGH.

2. Potential to introduce oily water from any spill 
inside FORFAC containment to FORFAC 
Storm Drain Pit. Potential inability to drain UTF 
berm areas to the ocean. Potential increased 
level inside UTF berm area. Potential to float 
tanks in UTF off of foundation. Potential loss of 
containment. Potential release of ambient 
flammable liquid. Potential fire. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

At the time of the PHA, none of the tanks in 
UTF are anchored.

1. No new causes identified.7.10. Leak / Rupture

1. No new causes identified.7.11. Start-up / 
Shutdown

Regulatory oversight/Mission priority-leadership engagement1. Potential environmental impact. Potential fire. 
Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 
unit readiness.

Regulatory oversight/Mission priority-leadership engagement2. Unresolved recommendations not corrected

1. Preparing equipment for 
maintenance and coordinating 
maintenance activities within the 
required inspection schedule 
(Mechanical Integrity Program).

Since an Operational Readiness 
Review was in progress at the 
time of the PHA, Team did not 
develop this cause further.

Regulatory oversight/Mission priority-leadership engagement1. Potential environmental impact. Potential fire. 
Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 
unit readiness.

2. Handover period between 
change of contractors, delaying 
activities.

Since an Operational Readiness 
Review was in progress at the 
time of the PHA, Team did not 
develop this cause further.

7.12. Maintenance / 
Inspection

Annual Leak Detection/API 570/API 653/Coating Survey/CP 
Survey

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Secondary Containment

PH Fire Department

1. Potential environmental impact. Potential fire. 
Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 
unit readiness.

1. Coating failure or cathodic 
protection failure. (Typical for all 
installations at PRL)

Since a full structural integrity 
was in progress at the time of 
the PHA, Team did not develop 
this cause further.

Annual Leak Detection/API 570/API 653/Coating Survey/CP 
Survey

Rover Checklist requires walking the line during offloading, 

1. Potential environmental impact. Potential fire. 
Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 

2. Soil erosion accumulating near 
above ground pipes. (Typical for 
all installations at PRL)

7.13. Corrosion / 
Erosion
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loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Secondary Containment

PH Fire Department

unit readiness.
Since a full structural integrity 
was in progress at the time of 
the PHA, Team did not develop 
this cause further.

Node:  8. Routine Operations: Aqueous Film Forming Foam (AFFF) Fire Suppression System
Drawings:  M-100; Supplemental Page 1; Supplemental Page 2; Sketch 7
Components:  
Design Intention/Parameters:  Two 250,000 gallon water storage tanks at RHL Ridge supply water to both RHL housing and all fire suppression systems at RHL. Two fire main booster pumps receive water from the tanks at RHL Ridge. Jockey pumps located in the fire suppression pump house at Red Hill maintain pressure in the fire main during 
steady state conditions.

There are seven zones associated with the fire suppression systems at the Red Hill Bulk Fuel Storage Facility. The UAT is equipped with water fire suppression only. Two zones are located in the upper access tunnel (UAT). One zone in the UAT is for tanks 1-10 and the other zone is for tanks 11-20. The LAT is equipped with both water and AFFF fire 
suppression. Five zones are located in the lower access tunnel (LAT). Each of the five zones corresponds to one group of four tanks (tanks 1-4, tanks 5-8, tanks 9-12, tanks 13-16 and tanks 17-20). An audible and visual alarm sounds when any one zone receives a signal from a sensor. The Federal Fire Dept. and Regional Dispatch Center (RDC) will 
be notified. Sensors typically consist of numerous flame (IR) and heat sensors throughout the facility in the LAT and UAT along with several smoke detectors in the underground pump house (UGPH). The fire suppression system activates when two or more flame sensors send an input to the fire alarm panel from any one zone.

If the fire suppression system in the UAT is activated:
1) Solenoid activated sprinkler valves will open in detected zone.
2) Adit 5Y and Adit 6 smoke control doors will close.
3) Ventilation system is shutdown and dampners closed.

If the fire suppression system in the LAT is activated: 
1) The oil pressure door (OPD) will close, and retention line block valve will close, and operation of the AFFF sump pumps in all zones (25 pumps) will terminate in an effort to keep the flames in the LAT smothered with AFFF/water.
2) Five fire-rated doors in individual zones in LAT will close.
3) Adit 5Y and Adit 6 smoke control doors will close.
4) Ventilation system is shutdown and dampners closed.
5) Two AFFF concentrate pumps that supply AFFF liquid concentrate to five closets located in the zones in the LAT will start. The AFFF concentrate line exits the fire suppression pump house and proceeds up the hill to Adit 6 (directly below Adit 5). It then proceeds down the adit to an elevator shaft where it drops down to the LAT and supplies each 
one of the five AFFF fire suppression closets. NOTE: At the time of the PHA the AFFF system is manually initiated only.
6) Solenoid activated sprinkler valves will open in detected zone, release a mixture of water and AFFF.

AFFF can cause serious eye damage and skin sensitivity upon contact. It is highly corrosive in CS systems and therefore a nitrogen blanketing system is designed to keep the system oxygen free to inhibit corrosion.

Per P-1551 O&M Manual, one flame sensor and one low pressure nitrogen sensor would also initiate fire suppression system activation, however conversation with maintenance contractor for AFFF indicates this activation was not installed.
Operating Conditions:  1. Flow: 1500 gpm (one pump); 2. Pressure: 215 psi (water); (AFFF concentrate); 3. Temperature: 70 to 80°F

Deviation Cause Consequence CAT Risk Matrix
C L RR Safeguards PHA Recommendation Comments

MR 2 D 4

H/S 1 D 3

E 2 D 4

P 1 D 3

Both 250,000 gallon water storage tanks are equipped with low 
level alarm and low level float switch which alarm in both the 
DDC panel and fire alarm system. Water level is maintained in 
the tanks by DPW.

PSL on discharge of firewater starts jockey pump to maintain 
pressure (this safeguard is only applicable when there is water 
in the tank and valves are open).

All of the main firewater pumps are equipped with automatic 
transfer switch to emergency diesel-driven generators.

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

38. Develop a car-seal or lock administrative control system and identify safety-critical manual valves 
which should be controlled to reduce the likelihood of human error. Valves to consider include but 
are not limited to 24" butterfly tank vent valves at RHL, manual block valves on the inlet or discharge 
of relief devices, manual block valves on bleed of body cavity of twin-seal DBB device, key firewater 
supply and distribution valves. (High Priority)

76. Develop full documentation package with P&IDs for the fire suppression system for RHL. (High 
Priority)

1. Potential inability to suppress hydrocarbon fire. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

Potential escalation of event as described in 
each Node where fire was a potential 
consequence.

1. Loss of water supply to fire 
suppression system (no water in 
tanks, any valve closed in 
supply system, firewater main 
pumps not running, or firewater 
jockey pumps not running when 
needed).

8.1. No / Less Flow
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77. Ensure firewater and AFFF main and jockey pumps are on a PM schedule and automatic transfer 
switch to emergency diesel-driven generators are tested periodically at load to meet requirements of 
NFPA. (Medium Priority)

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

49. Train all affected personnel on the design, intent, and operation of the AFFF System, including 
refresher training. (High Priority)

78. Establish a stand alone maintenance contract apart from other base facilities with documented 
maintenance standards. (High Priority)

45. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the 
AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High 
Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

47. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps 
pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) 
the volume flow and separately, 2) line slope or configuration to trap liquid in retention line, and 3) 
lack of damage control isolation in long-run of piping. (High Priority)

MR 2 C 3

H/S 1 C 2

E 2 C 3

P 1 C 2

Two AFFF storage tanks, main pump systems, and jockey 
pump systems for redundancy. Storage tank is translucent so 
level is visible.

All of the AFFF main and jockey pumps and control systems 
are equipped with automatic transfer switch to emergency 
diesel-driven generators.

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

38. Develop a car-seal or lock administrative control system and identify safety-critical manual valves 
which should be controlled to reduce the likelihood of human error. Valves to consider include but 
are not limited to 24" butterfly tank vent valves at RHL, manual block valves on the inlet or discharge 
of relief devices, manual block valves on bleed of body cavity of twin-seal DBB device, key firewater 
supply and distribution valves. (High Priority)

76. Develop full documentation package with P&IDs for the fire suppression system for RHL. (High 
Priority)

77. Ensure firewater and AFFF main and jockey pumps are on a PM schedule and automatic transfer 
switch to emergency diesel-driven generators are tested periodically at load to meet requirements of 
NFPA. (Medium Priority)

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

78. Establish a stand alone maintenance contract apart from other base facilities with documented 
maintenance standards. (High Priority)

49. Train all affected personnel on the design, intent, and operation of the AFFF System, including 
refresher training. (High Priority)

45. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the 
AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High 
Priority)

1. Potential inability to suppress hydrocarbon fire. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

Potential escalation of event as described in 
each Node where fire was a potential 
consequence.

PHA Team concluded water-only fire 
suppression system is not effective on a 
hydrocarbon fire and can in fact be detrimental 
by spreading the fire.

2. Loss of AFFF concentrate flow 
(main AFFF pumps or jockey 
AFFF pumps not running, any 
valve closed in supply system) 
to mix AFFF concentrate and 
water.
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46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

47. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps 
pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) 
the volume flow and separately, 2) line slope or configuration to trap liquid in retention line, and 3) 
lack of damage control isolation in long-run of piping. (High Priority)

79. Evaluate the available inventory of AFFF on site and determine if additional quantities are desired. 
NFPA 30 Chapter 16 requires 15 minutes of foam concentrate inventory based on design flow rate. 
(Low Priority)

80. Evaluate combining the SCADA systems for AFHE and fire suppression for ease of CRO monitoring 
or consider a Smart Grid system solution. (Low Priority)

MR 4 C 51. Potential corrosion in CS piping and equipment. 
Potential impact to mission capability or unit 
readiness.

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

81. Understand the multiple roles of nitrogen in the AFFF fire suppression system and evaluate 
safeguards and add additional safeguards if warranted. Consider the impact of nitrogen leak and 
potential asphyxiation. (High Priority)

2. Potential loss of nitrogen for any other roles of 
nitrogen in fire suppression system. 

PHA Team had insufficient information to 
determine the consequence and likelihood of 
the cause/consequence pair at the time of the 
PHA.

3. Loss of nitrogen system (failure 
of generator, compressor, or 
purge valves closed).

MR 2 C 3

H/S 2 C 3

E 3 C 4

P 1 C 2

Retention line motorized valve can be opened manually, but 
also opens automatically when AFFF sump pump starts.

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

82. Identify an alternative to AFFF that does not contain PFAS or PFOA to eliminate exposure potential 
to humans or environment. (High Priority)

1. Potential inability to remove retention liquids 
after activation of fire suppression system. 
Potential limited egress from zone due to 
presence of thick foam/bubble layer (PFAS). 
Potential environmental impact. Potential public 
impact. Potential personnel injury. Potential 
impact to mission capability or unit readiness.

4. Retention line motorized valve at 
the Oil Pressure Door (OPD) 
closed.

MR 4 B 4

H/S 2 B 2

E 1 B 1

P 1 B 1

Main firewater pumps are operated in lead-lag mode.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

Each of the five AFFF Sumps contain four pumps intended for 
staggered start (local level switch) to pump to AFFF Retention 
Tank. The AFFF Sump pumps were recently added to a PM 
schedule.

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

45. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the 
AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High 
Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

47. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps 
pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) 
the volume flow and separately, 2) line slope or configuration to trap liquid in retention line, and 3) 
lack of damage control isolation in long-run of piping. (High Priority)

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 

1. Potential to introduce higher than design flow 
rate of fire suppression water to impacted zone. 
Potential to inundate sump in impacted zone 
and adjacent zones. Potential increased level in 
AFFF Retention Tank, Main Sump, and/or TK 
311 Slop Tank. Potential to overfill AFFF 
Retention Tank. Potential to introduce ambient 
flammable liquid to secondary containment 
(sloped sides). Potential ambient flammable 
liquid carryover to GAC and Halawa stream. 
Potential pool fire. Potential release to soil, 
groundwater and/or Halawa stream. Potential 
environmental impact. Potential personnel 
injury. Potential public impact. Potential impact 
to mission capability or unit readiness.

Note: AFFF System Project was completed in 
2019. The AFFF Retention Tank has a capacity 

1. Both main firewater pumps 
running and activation of fire 
suppression system.

PHA Team concluded no 
hazardous consequences with 
running both main firewater 
pumps in static system without 
activation of fire suppression 
system.

8.2. More Flow

MARKING REMOVED

MARKING REMOVED





PHA Worksheets Joint Base Pearl Harbor Hickam (JBPHH) PHA

Revision: 2.0 Page 141 of 180 Printed On:  3/21/2022

Node:  8. Routine Operations: Aqueous Film Forming Foam (AFFF) Fire Suppression System
Drawings:  M-100; Supplemental Page 1; Supplemental Page 2; Sketch 7

Deviation Cause Consequence CAT Risk Matrix
C L RR Safeguards PHA Recommendation Comments

backup power with 4 hour duration.

MR 2 C 3

H/S 2 C 3

E 3 C 4

P 1 C 2

82. Identify an alternative to AFFF that does not contain PFAS or PFOA to eliminate exposure potential 
to humans or environment. (High Priority)

1. Potential limited egress from zone due to 
presence of thick foam/bubble layer (PFAS). 
Potential environmental impact. Potential public 
impact. Potential personnel injury. Potential 
impact to mission capability or unit readiness.

2. Both main AFFF pumps running 
and activation of fire 
suppression system.

PHA Team concluded no 
hazardous consequences with 
running both main AFFF pumps 
in static system without 
activation of fire suppression 
system.

H/S 3 D 5

P 1 D 3

Firewater storage tanks are ~200 ft. above fire suppression 
system pumphouse and firewater/AFFF mixture will take the 
path of least resistance (downstream).

Piping is equipped with a backflow prevention device.

PHA Team concluded safeguards 
are adequate.

1. Potential to introduce AFFF to firewater system. 
Potential to contaminate two 250,000 gallon 
water storage tanks at RHL Ridge. Potential 
public impact. Potential personnel injury.

H/S 3 D 5

E 2 D 4

P 1 D 3

AFFF storage tanks are ~200 ft. below high point of the supply 
line.

Each riser is equipped with 2" check valve to reduce the 
likelihood of water backflowing into AFFF system.

PHA Team concluded safeguards 
are adequate.

2. Potential to introduce firewater to AFFF system. 
Potential to overfill AFFF storage tanks. 
Potential to introduce AFFF to pumphouse 
floor. Potential to introduce AFFF (PFAS) to 
Halawa stream. Potential environmental 
impact. Potential public impact. Potential 
personnel injury.

1. Zone Shut-Off Valve closed 
(after mixing).

8.3. Reverse Flow

H/S 3 D 5

E 2 D 4

P 1 D 3

LSHH-311 high level alarm on TK 311 Slop Tank alerts 
operator to investigate source of level and intervene. LSHH-
311 is calibrated annually.

All level transmitters and high level switches are on UPS 
backup power with 4 hour duration.

43. Install a second and independent high level indication and alarm on TK 311 Slop Tank to reduce the 
likelihood of overfilling TK 311 unknowingly. (Medium Priority)

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

1. Potential to inundate sump in impacted zone 
and adjacent zones. Potential increased level in 
AFFF Retention Tank, Main Sump, and/or TK 
311 Slop Tank. Potential to overfill AFFF 
Retention Tank. Potential to introduce water 
containing AFFF (PFAS) to secondary 
containment (sloped sides). Potential water 
containing AFFF (PFAS) carryover to Halawa 
stream. Potential environmental impact. 
Potential public impact. Potential personnel 
injury.

MR 2 C 3

H/S 2 C 3

E 3 C 4

P 1 C 2

There are minimum of two points of egress from each zone in 
both UAT and LAT.

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

82. Identify an alternative to AFFF that does not contain PFAS or PFOA to eliminate exposure potential 
to humans or environment. (High Priority)

83. Consider a SOP for all individuals in tunnels to have a 15 minute escape air bottle system for 
emergency egress during activation of fire suppression system, which shuts down ventilation. 
(Medium Priority)

2. Potential inability to remove retention liquids 
after activation of fire suppression system. 
Potential limited egress from zone due to 
presence of thick foam/bubble layer (PFAS). 
Potential environmental impact. Potential public 
impact. Potential personnel injury. Potential 
impact to mission capability or unit readiness.

1. False activation of water 
suppression or AFFF 
suppression system.

MR 2 D 4

H/S 1 D 3

E 2 D 4

P 1 D 3

Both 250,000 gallon water storage tanks are equipped with low 
level alarm and low level float switch which alarm in both the 
DDC panel and fire alarm system. Water level is maintained in 
the tanks by DPW.

PSL on discharge of firewater starts jockey pump to maintain 
pressure (this safeguard is only applicable when there is water 

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

1. Potential reduced volume of available water to 
RHL housing and all fire suppression systems 
at RHL. Potential reduced ability to suppress 
hydrocarbon fire. Potential environmental 
impact. Potential personnel injury. Potential 
public impact. Potential impact to mission 
capability or unit readiness.

2. Equalization line between two 
water storage tanks closed.

8.4. Misdirected 
Flow

MARKING REMOVED

MARKING REMOVED
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Deviation Cause Consequence CAT Risk Matrix
C L RR Safeguards PHA Recommendation Comments

in the tank and valves are open).

All of the main firewater pumps are equipped with automatic 
transfer switch to emergency diesel-driven generators.

38. Develop a car-seal or lock administrative control system and identify safety-critical manual valves 
which should be controlled to reduce the likelihood of human error. Valves to consider include but 
are not limited to 24" butterfly tank vent valves at RHL, manual block valves on the inlet or discharge 
of relief devices, manual block valves on bleed of body cavity of twin-seal DBB device, key firewater 
supply and distribution valves. (High Priority)

76. Develop full documentation package with P&IDs for the fire suppression system for RHL. (High 
Priority)

77. Ensure firewater and AFFF main and jockey pumps are on a PM schedule and automatic transfer 
switch to emergency diesel-driven generators are tested periodically at load to meet requirements of 
NFPA. (Medium Priority)

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

49. Train all affected personnel on the design, intent, and operation of the AFFF System, including 
refresher training. (High Priority)

78. Establish a stand alone maintenance contract apart from other base facilities with documented 
maintenance standards. (High Priority)

45. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the 
AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High 
Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

47. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps 
pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) 
the volume flow and separately, 2) line slope or configuration to trap liquid in retention line, and 3) 
lack of damage control isolation in long-run of piping. (High Priority)

Potential escalation of event as described in 
each Node where fire was a potential 
consequence.

84. Collaborate with vendor of AFFF system to determine all purposes of nitrogen system, capability of 
nitrogen system (pressure), and safeguards in the current design. Identify and install additional 
safeguards if warranted. (High Priority)

1. See Recommendation.

PHA Team had insufficient information to 
determine consequence or severity of this 
cause/consequence pair at the time of the 
PHA.

1. Nitrogen compressor discharge 
pressure higher than desired.

85. Ensure the AFFF 175 psig components (if there are any) are adequately designed and documented 
for maximum pressure of ~220 psig fire water. If they are not, add additional safeguards as 
warranted. (High Priority)

1. Potential higher than desired pressure in the 
firewater system (~220 psig). No hazardous 
consequences identified.

Documentation of the AFFF system identifies 
300# Class and 175 psi components. No 150# 
Class components were identified.

2. Any of eight PRVs in water 
supply to upper or lower access 
tunnels open more than 
required.

Four PRVs (two sets of two in 
series) feeding UAT are set at 
187 psig. Four PRVs (two sets 
of two in series) feeding LAT are 
set at 112 psig. All PRVs are fail 
open and each access tunnel's 
PRVs are in series.

MR 2 C 3

H/S 2 C 3

AFFF jockey pump is equipped with PSV on the discharge set 
at 171 psig (per field verification).

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

82. Identify an alternative to AFFF that does not contain PFAS or PFOA to eliminate exposure potential 

1. Potential higher than desired pressure on the 
discharge of AFFF system. Potential to release 
AFFF concentrate (PFAS) to environment at 
weakest point. Potential environmental impact. 

3. AFFF jockey pumps running 
when not required.

8.5. High Pressure

MARKING REMOVED
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E 3 C 4

P 1 C 2

to humans or environment. (High Priority)Potential public impact. Potential personnel 
injury. Potential impact to mission capability or 
unit readiness.

PHA Team avoided recommending relief 
device discharge or high pressure shutdown 
consistent with NFPA philosophy to not 
shutdown or divert fire suppression systems.

1. No new causes identified.8.6. Low Pressure

1. No new causes identified.8.7. High Level

1. No new causes identified.8.8. Low Level

MR 2 C 3

H/S 1 C 2

E 2 C 3

P 1 C 2

Two AFFF storage tanks, main pump systems, and jockey 
pump systems for redundancy. Storage tank is translucent so 
level is visible.

All of the AFFF main and jockey pumps and control systems 
are equipped with automatic transfer switch to emergency 
diesel-driven generators.

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

38. Develop a car-seal or lock administrative control system and identify safety-critical manual valves 
which should be controlled to reduce the likelihood of human error. Valves to consider include but 
are not limited to 24" butterfly tank vent valves at RHL, manual block valves on the inlet or discharge 
of relief devices, manual block valves on bleed of body cavity of twin-seal DBB device, key firewater 
supply and distribution valves. (High Priority)

76. Develop full documentation package with P&IDs for the fire suppression system for RHL. (High 
Priority)

77. Ensure firewater and AFFF main and jockey pumps are on a PM schedule and automatic transfer 
switch to emergency diesel-driven generators are tested periodically at load to meet requirements of 
NFPA. (Medium Priority)

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

78. Establish a stand alone maintenance contract apart from other base facilities with documented 
maintenance standards. (High Priority)

49. Train all affected personnel on the design, intent, and operation of the AFFF System, including 
refresher training. (High Priority)

45. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the 
AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High 
Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

47. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps 
pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) 
the volume flow and separately, 2) line slope or configuration to trap liquid in retention line, and 3) 
lack of damage control isolation in long-run of piping. (High Priority)

79. Evaluate the available inventory of AFFF on site and determine if additional quantities are desired. 

1. Potential inability to suppress hydrocarbon fire. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

Potential escalation of event as described in 
each Node where fire was a potential 
consequence.

PHA Team concluded water-only fire 
suppression system is not effective on a 
hydrocarbon fire and can in fact be detrimental 
by spreading the fire.

PHA Team concluded AFFF concentrate-only 
fire suppression system is not effective on a 
hydrocarbon fire.

1. Failure of AFFF concentrate 
pumps to mix AFFF concentrate 
and water at the proper mixture.

8.9. Composition

MARKING REMOVED
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NFPA 30 Chapter 16 requires 15 minutes of foam concentrate inventory based on design flow rate. 
(Low Priority)

80. Evaluate combining the SCADA systems for AFHE and fire suppression for ease of CRO monitoring 
or consider a Smart Grid system solution. (Low Priority)

MR 2 D 4

H/S 1 D 3

E 2 D 4

P 1 D 3

Two 250,000 gallon water storage tanks at RHL Ridge are 
sampled frequently under the current drinking water program.

1. Potential inability to suppress hydrocarbon fire. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

Potential escalation of event as described in 
each Node where fire was a potential 
consequence.

2. Hydrocarbons in the water 
supply system (outside of node).

MR 4 C 51. Potential corrosion in CS piping and equipment. 
Potential impact to mission capability or unit 
readiness.

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

81. Understand the multiple roles of nitrogen in the AFFF fire suppression system and evaluate 
safeguards and add additional safeguards if warranted. Consider the impact of nitrogen leak and 
potential asphyxiation. (High Priority)

2. Potential loss of nitrogen for any other roles of 
nitrogen in fire suppression system. 

PHA Team had insufficient information to 
determine the consequence and likelihood of 
the cause/consequence pair at the time of the 
PHA.

3. Upset in nitrogen generator 
resulting in oxygen in the 
nitrogen system.

1. No new causes identified.8.10. Leak / Rupture

86. Ensure re-design of fire suppression system addresses deadlegs which prevent complete transfer of 
foam/water mixture after activation of fire suppression system and allow potential future fuel and 
foam releases upon loss of containment. (High Priority)

87. Implement a Mechanical Integrity Inspection Program for all identified deadlegs in fuel handling and 
fire suppression systems. (Medium Priority)

88. Equip AFFF sump pumps with remote start from the fire suppression SCADA system to allow for 
operation in case AFFF pumps cannot be operated locally due to lack of access (OPD or fire rated 
door closed). (High Priority)

1. See Recommendation.1. Removal of foam/water mixture 
after activation of fire 
suppression system.

8.11. Start-up / 
Shutdown

1. No causes identified.8.12. Maintenance / 
Inspection

1. No new causes identified.8.13. Corrosion / 
Erosion
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Design Intention/Parameters:  Vessel to vessel transfer over water is routinely performed at PRL. Vessels can be ships, barges, or YONs. PRL has  YONs (Yard Oiler Non-self-powered), YON  and YON  have a capacity of . YON 328 has a capacity of . Although the YONs are owned and operated by the United 
States and engaged in non-commercial service and YONs  and  do not meet the minimum capacity for regulation, they are operated following the regulations as a good management practice.

The transferring vessel pump (single pump per vessel) is diesel-driven, variable speed, and used to push material to receiving vessel through marine-tested hoses. Hoses that are  are threaded connected. Hoses that are  are hard-bolted, eight bolts, to both vessels, not connected with couplers. A pre-transfer conference is held prior to each 
transfer. All 33 CFR Cost Guard regulations are followed during vessel to vessel transfer by PIC qualified personnel.

Operating Conditions:  1. ; 2. Pressure: Start of flow at 20 psi, then gradually increasing to a range of 50 psi to 80 psi. The fuel flow may not exceed , at maximum pressure of 100 psi and maximum pump speed of 1800 rpm.; 3. Temperature: 60 to 76°F

Deviation Cause Consequence CAT Risk Matrix
C L RR Safeguards PHA Recommendation Comments

MR 3 D 5

H/S 3 D 5

E 3 D 5

P 2 D 4

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Relief device on discharge of cargo pump, set at 120 psig, 
relieves to cargo tank containing pump. Relief device is 
inspected and maintained every two years.

Deck coamings which contain scupper plugs, designed to 
contain spill on deck. Coamings are part of maintenance and 
inspection program.

NAVSUP FLC Pearl Harbor Instruction 4400.4E may be 
applicable.

89. Develop unique work orders for vessel to vessel fuel transfers. (High Priority)

90. Ensure scupper plugs in secondary containment coamings are verified in place prior to transfer as 
part of work order for both vessel to vessel and barge/YON to shore transfers. (High Priority)

1. Potential to deadhead cargo pump. Potential 
cargo pump seal damage. Potential seal leak. 
Potential loss of containment. Potential release 
of ambient flammable liquid on top deck. 
Potential environmental impact. Potential fire on 
top deck. Potential personnel impact. Potential 
public impact. Potential impact to mission 
capability or unit readiness.

PHA Team concluded cargo pump is a 
suspended, submerged pump with the pump 
seal above deck. During deadhead it could 
overpressure the above deck seal.

Deadhead pressure of the 330 series cargo 
pumps is 355 ft per pump curve, equivalent to ~
150 psig water. When corrected for diesel 
specific gravity of 0.86, deadhead pressure is ~
130 psig.

Information implies the 321 series cargo pumps 
are similar to the 330 series cargo pumps.

2. No hazardous consequences identified to 
transfer hose.

 PHA Team concluded the available head from 
the YON pumps (~150 or ~130 psig) is less 
than the current hose rating and very similar to 
current test pressure.

MR 4 B 4

H/S 1 C 2

E 2 B 2

P 2 B 2

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Pre-Plan Meeting includes visual inspection of all fuel transfer 
hoses and hose integrity test witnessed by both PICs prior to 
initiating any fuel transfer.

All hoses are hydrostatically tested to 150 psig annually. Coast 
Guard verifies hose labeling and record-keeping annually.

Relief device on discharge of cargo pump, set at 120 psig, 
relieves to cargo tank containing pump. Relief device is 
inspected and maintained every two years.

13. Change the test pressure used for testing all hoses from 150 psig to 330 psig to comply with 33 CFR 
Part 154 Coast Guard and worst credible case scenario deadhead pressure of 219 psig. Due to the 
significant change in test pressure, the test procedure and equipment must be reviewed and revised 
as warranted for adequacy prior to use. If hoses with a allowable operating pressure of 330 psig are 
not commercially available, the deadhead pressure must be limited on sources above 300 psig. 
(High Priority)

3. Potential hose rupture or gasket failure. 
Potential loss of containment. Potential release 
of large amount of ambient flammable liquid to 
top deck and/or water. Potential environmental 
impact. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness

33 CFR Part 154 Coast Guard requires testing 
hoses to 1.5 x deadhead pressure.

PHA Team concluded the highest pressure 
expected in a marine transfer that is 
deadheaded is the UTF pump for product F-76 
at 219 psig. This pressure is greater than 1) 
the gravity head from the highest tank at RHL 
to the dock, 2) the available deadhead from the 
YON pumps, 3) deadhead pressure of ship 

1. Any valve closed between 
transferring vessel and receiving 
vessel.

9.1. No / Less Flow

(b)(3)(A)
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Hose rating is 200 to 250 psig depending on manufacturer. 
Hose test pressure per manufacturer is 300 psig.

pump, and 4) any single pump in UGPH. 
However, should two pumps in series ever be 
considered to be included in an Operations 
Order, the highest deadhead pressure to be 
considered is 268 psig.

4. Potential delay of transfer. No hazardous 
consequences identified.

MR 3 D 5 DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Relief device on discharge of cargo pump, set at 120 psig, 
relieves to cargo tank containing pump. Relief device is 
inspected and maintained every two years.

Deck coamings which contain scupper plugs, designed to 
contain spill on deck. Coamings are part of maintenance and 
inspection program.

NAVSUP FLC Pearl Harbor Instruction 4400.4E may be 
applicable.

89. Develop unique work orders for vessel to vessel fuel transfers. (High Priority)

90. Ensure scupper plugs in secondary containment coamings are verified in place prior to transfer as 
part of work order for both vessel to vessel and barge/YON to shore transfers. (High Priority)

1. Potential to cavitate cargo pump. Potential 
impact to mission capability or unit readiness.

PHA Team concluded cargo pump is a 
suspended, submerged pump with the pump 
seal above deck, and if any vibration or pump 
damage occurs during cavitation it will occur 
inside tank.

2. No hazardous consequences identified to 
suction strainer.

3. Potential delay of transfer. No hazardous 
consequences identified.

2. Suction strainer plugged during 
transfer.

1. Potential delay of transfer. No hazardous 
consequences identified.

3. Improper valve configuration that 
puts cargo pump in a 
bypass/recirculation mode.

1. Potential delay of transfer. No hazardous 
consequences identified.

YON Pump PTO design and function prevents backflow.

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

2. Potential reverse flow of a small amount of fuel 
from receiving vessel to transferring vessel. No 
hazardous consequences identified.

4. Transferring vessel pump stops 
during transfer. (PTO or pump 
malfunction, insufficient supply 
of diesel, diesel driver failure)

MR 4 C 5

H/S 1 D 3

E 2 C 3

P 2 C 3

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Receiving vessel gauger, cargo mate, or oil king continuously 

PHA Team concluded safeguards 
are adequate.

1. Potential to overfill receiving vessel tank. 
Potential loss of containment. Potential release 
of large amount of ambient flammable liquid to 
top deck and/or water. Potential environmental 
impact. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness

PHA Team concluded most receiving vessels 

1. Speed control set higher than 
desired.

9.2. More Flow

(b)(3)(A)
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monitors level during loading, notifies transferring vessel to 
reduce flowrate near end of loading.

All vessels are equipped with high and high high level visual 
and audible alarms to alert operator and initiate appropriate 
action. Alarms are in a PM program

Ignition sources are controlled during transfers (no hot work, 
no smoking, etc.).

are equipped with a cascading overflow system 
where only the overflow tank overflows 
overboard. However, some vessels do not and 
will overflow overboard directly from receiving 
tank.

PHA Team discussed the likelihood of an 
overfill is higher than the likelihood of overfill 
and fire resulting in fatality.

1. No new causes identified.9.3. Reverse Flow

1. Potential mixing of products in unintended tank. 
Potential impact to mission capability or unit 
readiness at receiving vessel.

PHA Team concluded line ups on receiving 
vessel were outside the scope of the 
transferring vessel.

MR 4 C 5

H/S 1 D 3

E 2 C 3

P 2 C 3

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Receiving vessel gauger, cargo mate, or oil king continuously 
monitors level during loading, notifies transferring vessel to 
reduce flowrate near end of loading.

All vessels are equipped with high and high high level visual 
and audible alarms to alert operator and initiate appropriate 
action. Alarms are in a PM program

Ignition sources are controlled during transfers (no hot work, 
no smoking, etc.).

PHA Team concluded safeguards 
are adequate.

2. Potential to overfill receiving vessel tank. 
Potential loss of containment. Potential release 
of large amount of ambient flammable liquid to 
top deck and/or water. Potential environmental 
impact. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness

PHA Team concluded most receiving vessels 
are equipped with a cascading overflow system 
where only the overflow tank overflows 
overboard. However, some vessels do not and 
will overflow overboard directly from receiving 
tank.

PHA Team discussed the likelihood of an 
overfill is higher than the likelihood of overfill 
and fire resulting in fatality.

1. Improper valve alignment 
resulting causing tank to tank 
transfer on the receiving vessel.

9.4. Misdirected 
Flow

1. Potential to fill normal fuel oil (NFO) tank 
hydraulically full. No hazardous consequences 
identified to NFO tank.

PHA Team was informed the design pressure 
of the NFO tank is significantly greater than the 
deadhead pressure of the cargo pump.

MR 3 D 5

H/S 3 D 5

E 3 D 5

P 2 D 4

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Relief device on discharge of cargo pump, set at 120 psig, 
relieves to cargo tank containing pump. Relief device is 

89. Develop unique work orders for vessel to vessel fuel transfers. (High Priority)

90. Ensure scupper plugs in secondary containment coamings are verified in place prior to transfer as 
part of work order for both vessel to vessel and barge/YON to shore transfers. (High Priority)

2. Potential to deadhead cargo pump. Potential 
cargo pump seal damage. Potential seal leak. 
Potential loss of containment. Potential release 
of ambient flammable liquid on top deck. 
Potential environmental impact. Potential fire on 
top deck. Potential personnel impact. Potential 
public impact. Potential impact to mission 
capability or unit readiness.

PHA Team concluded cargo pump is a 

1. Fueling submarine with water 
compensating tank outlet valve 
closed.

9.5. High Pressure

(b)(3)(A)
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inspected and maintained every two years.

Deck coamings which contain scupper plugs, designed to 
contain spill on deck. Coamings are part of maintenance and 
inspection program.

NAVSUP FLC Pearl Harbor Instruction 4400.4E may be 
applicable.

suspended, submerged pump with the pump 
seal above deck. During deadhead it could 
overpressure the above deck seal.

Deadhead pressure of the 330 series cargo 
pumps is 355 ft per pump curve, equivalent to ~
150 psig water. When corrected for diesel 
specific gravity of 0.86, deadhead pressure is ~
130 psig.

Information implies the 321 series cargo pumps 
are similar to the 330 series cargo pumps.

MR 4 C 5

H/S 1 D 3

E 2 C 3

P 2 C 3

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Receiving vessel gauger, cargo mate, or oil king continuously 
monitors level during loading, notifies transferring vessel to 
reduce flowrate near end of loading.

All vessels are equipped with high and high high level visual 
and audible alarms to alert operator and initiate appropriate 
action. Alarms are in a PM program

Ignition sources are controlled during transfers (no hot work, 
no smoking, etc.).

PHA Team concluded safeguards 
are adequate.

1. Potential to overfill receiving vessel tank 
through fuel tank vent. Potential loss of 
containment. Potential release of large amount 
of ambient flammable liquid to top deck and/or 
water. Potential environmental impact. Potential 
fire. Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 
unit readiness

PHA Team concluded most receiving vessels 
are equipped with a cascading overflow system 
where only the overflow tank overflows 
overboard. However, some vessels do not and 
will overflow overboard directly from receiving 
tank.

PHA Team discussed the likelihood of an 
overfill is higher than the likelihood of overfill 
and fire resulting in fatality.

2. Fueling non-submarine vessel 
with water compensating tank 
outlet valve closed.

1. No new causes identified.9.6. Low Pressure

MR 4 C 5

H/S 1 D 3

E 2 C 3

P 2 C 3

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Receiving vessel gauger, cargo mate, or oil king continuously 
monitors level during loading, notifies transferring vessel to 
reduce flowrate near end of loading.

All vessels are equipped with high and high high level visual 
and audible alarms to alert operator and initiate appropriate 
action. Alarms are in a PM program

Ignition sources are controlled during transfers (no hot work, 
no smoking, etc.).

PHA Team concluded safeguards 
are adequate.

1. Potential to overfill receiving vessel tank. 
Potential loss of containment. Potential release 
of large amount of ambient flammable liquid to 
top deck and/or water. Potential environmental 
impact. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness

PHA Team concluded most receiving vessels 
are equipped with a cascading overflow system 
where only the overflow tank overflows 
overboard. However, some vessels do not and 
will overflow overboard directly from receiving 
tank.

PHA Team discussed the likelihood of an 
overfill is higher than the likelihood of overfill 
and fire resulting in fatality.

1. Transferring more fuel than 
desired to receiving vessel.

9.7. High Level

MR 3 D 5 DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 

89. Develop unique work orders for vessel to vessel fuel transfers. (High Priority)

90. Ensure scupper plugs in secondary containment coamings are verified in place prior to transfer as 

1. Potential to cavitate cargo pump. Potential 
impact to mission capability or unit readiness.

1. Improper valve configuration 
aligns to incorrect issue tank or 
low tank inventory.

9.8. Low Level

(b)(3)(A)
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MARKING REMOVED
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pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Relief device on discharge of cargo pump, set at 120 psig, 
relieves to cargo tank containing pump. Relief device is 
inspected and maintained every two years.

Deck coamings which contain scupper plugs, designed to 
contain spill on deck. Coamings are part of maintenance and 
inspection program.

NAVSUP FLC Pearl Harbor Instruction 4400.4E may be 
applicable.

part of work order for both vessel to vessel and barge/YON to shore transfers. (High Priority)PHA Team concluded cargo pump is a 
suspended, submerged pump with the pump 
seal above deck, and if any vibration or pump 
damage occurs during cavitation it will occur 
inside tank.

1. Potential mixing of products in unintended tank. 
Potential impact to mission capability or unit 
readiness at receiving vessel.

PHA Team concluded line ups on receiving 
vessel were outside the scope of the 
transferring vessel.

MR 4 C 5

H/S 1 D 3

E 2 C 3

P 2 C 3

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Receiving vessel gauger, cargo mate, or oil king continuously 
monitors level during loading, notifies transferring vessel to 
reduce flowrate near end of loading.

All vessels are equipped with high and high high level visual 
and audible alarms to alert operator and initiate appropriate 
action. Alarms are in a PM program

Ignition sources are controlled during transfers (no hot work, 
no smoking, etc.).

PHA Team concluded safeguards 
are adequate.

2. Potential to overfill receiving vessel tank. 
Potential loss of containment. Potential release 
of large amount of ambient flammable liquid to 
top deck and/or water. Potential environmental 
impact. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness

PHA Team concluded most receiving vessels 
are equipped with a cascading overflow system 
where only the overflow tank overflows 
overboard. However, some vessels do not and 
will overflow overboard directly from receiving 
tank.

PHA Team discussed the likelihood of an 
overfill is higher than the likelihood of overfill 
and fire resulting in fatality.

1. Heel left in receiving vessel or 
load over existing dissimilar 
material.

MR 3 D 5 DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Relief device on discharge of cargo pump, set at 120 psig, 
relieves to cargo tank containing pump. Relief device is 
inspected and maintained every two years.

Deck coamings which contain scupper plugs, designed to 

89. Develop unique work orders for vessel to vessel fuel transfers. (High Priority)

90. Ensure scupper plugs in secondary containment coamings are verified in place prior to transfer as 
part of work order for both vessel to vessel and barge/YON to shore transfers. (High Priority)

91. Develop a procedure for verifying the presence of water in all cargo tanks, and if water is present, a 
procedure for removing water contaminated fuel with vacuum truck. (High Priority)

1. Potential premature failure of impellers of cargo 
pump. Potential impact to mission capability or 
unit readiness.

PHA Team concluded cargo pump is a 
suspended, submerged pump with the pump 
seal above deck, and if any vibration or pump 
damage occurs during cavitation it will occur 
inside tank.

YON  cargo pump was inspected in 2020 
and found to have significant corrosion on 
impellers and pump casing due to operating 
with compensation water per OEM.

2. Water in cargo compartment.

9.9. Composition

(b)(3)(A)
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contain spill on deck. Coamings are part of maintenance and 
inspection program.

NAVSUP FLC Pearl Harbor Instruction 4400.4E may be 
applicable.

MR 4 D 5

H/S 1 D 3

E 2 C 3

P 2 C 3

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Pre-Plan Meeting includes visual inspection of all fuel transfer 
hoses and hose integrity test witnessed by both PICs prior to 
initiating any fuel transfer.

All hoses are hydrostatically tested to 150 psig annually. Coast 
Guard verifies hose labeling and record-keeping annually.

Relief device on discharge of cargo pump, set at 120 psig, 
relieves to cargo tank containing pump. Relief device is 
inspected and maintained every two years.

Hose rating is 200 to 250 psig depending on manufacturer. 
Hose test pressure per manufacturer is 300 psig.

13. Change the test pressure used for testing all hoses from 150 psig to 330 psig to comply with 33 CFR 
Part 154 Coast Guard and worst credible case scenario deadhead pressure of 219 psig. Due to the 
significant change in test pressure, the test procedure and equipment must be reviewed and revised 
as warranted for adequacy prior to use. If hoses with a allowable operating pressure of 330 psig are 
not commercially available, the deadhead pressure must be limited on sources above 300 psig. 
(High Priority)

1. Potential hose rupture or gasket failure. 
Potential loss of containment. Potential release 
of large amount of ambient flammable liquid to 
top deck and/or water. Potential environmental 
impact. Potential fire. Potential personnel injury. 
Potential public impact. Potential impact to 
mission capability or unit readiness.

33 CFR Part 154 Coast Guard requires testing 
hoses to 1.5 x deadhead pressure.

PHA Team concluded the highest pressure 
expected in a marine transfer that is 
deadheaded is the UTF pump for product F-76 
at 219 psig. This pressure is greater than 1) 
the gravity head from the highest tank at RHL 
to the dock, 2) the available deadhead from the 
YON pumps, 3) deadhead pressure of ship 
pump, and 4) any single pump in UGPH. 
However, should two pumps in series ever be 
considered to be included in an Operations 
Order, the highest deadhead pressure to be 
considered is 268 psig.

PHA Team discussed the likelihood of a hose 
rupture leading to an environmental event is 
higher than the likelihood of fire resulting in 
fatality, and impact of mission readiness is low 
as there is redundant equipment/hoses.

1. Incorrect hose specification or 
gasket failure.

MR 3 6 year dry dock inspection / annual weld and hull inspection.1. Potential to damage outer hull of double-hulled 
vessel. Potential to introduce salt water to the 
interstitial space. Potential accelerated 
corrosion. Potential impact to mission capability 
or unit readiness.

MR 4 D 5

H/S 1 D 3

E 2 C 3

P 2 C 3

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Four mooring lines are used to secure vessel to vessel with 
fenders in between. Slack is removed from hose and tied off 
and managed throughout transfer.

PHA Team concluded safeguards 
are adequate.

2. Potential to damage/pinch/crush transfer hose. 
Potential hose rupture. Potential loss of 
containment. Potential release of large amount 
of ambient flammable liquid to top deck and/or 
water. Potential environmental impact. Potential 
fire. Potential personnel injury. Potential public 
impact. Potential impact to mission capability or 
unit readiness

PHA Team discussed the likelihood of a hose 
rupture leading to an environmental event is 
higher than the likelihood of fire resulting in 
fatality, and impact of mission readiness is low 
as there is redundant equipment/hoses.

2. Vessel to vessel collision or 
vessel movement during transfer 
operation.

9.10. Leak / Rupture

(b)(3)(A)
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MR 3 D 5

H/S 3 D 5

E 3 D 5

P 2 D 4

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
YON side per 33 CFR 154 & 156. All inventory checks, 
pressures, stops, and starts must be agreed upon by YON PIC 
and Vessel PIC to include confirmation of flow.

Commander Navy Region Hawaii Integrated Contingency Plan 
(CNRH ICP) requires pre-booming before initiating transfer.

Relief device on discharge of cargo pump, set at 120 psig, 
relieves to cargo tank containing pump. Relief device is 
inspected and maintained every two years.

Deck coamings which contain scupper plugs, designed to 
contain spill on deck. Coamings are part of maintenance and 
inspection program.

NAVSUP FLC Pearl Harbor Instruction 4400.4E may be 
applicable.

89. Develop unique work orders for vessel to vessel fuel transfers. (High Priority)

90. Ensure scupper plugs in secondary containment coamings are verified in place prior to transfer as 
part of work order for both vessel to vessel and barge/YON to shore transfers. (High Priority)

1. Potential gasket or seal leak. Potential loss of 
containment. Potential release of ambient 
flammable liquid on top deck. Potential 
environmental impact. Potential fire on top 
deck. Potential personnel impact. Potential 
public impact. Potential impact to mission 
capability or unit readiness.

1. Starting loading too quickly or 
failing to pack the line.

9.11. Start-up / 
Shutdown

H/S 1 D 3 Audible alarm alerts personnel in area of CO2 fire suppression 
system activation in 20 seconds. Alarm is tested annually.

Barge crew members are trained on Confined Space Entry.

92. Consider treating the engine compartment as a confined space which would include controlled 
access, deactivation of fire suppression system while inside, and reactivation of system when entry 
is complete. (High Priority)

93. Consider incorporating visual strobe light with the alarm system to further increase awareness of fire 
suppression activation. (Medium Priority)

1. Potential release of CO2 in a small confined 
space. Potential personnel exposure to CO2. 
Potential asphyxiation. Potential personnel 
injury.

Activation of the CO2 system stops engine, 
generator, and closes the dampners.

1. Fire suppression system 
activating in engine 
compartment.

9.12. Maintenance / 
Inspection

MR 3 D 5 6 year dry dock inspection / annual weld and hull inspection.

Outer hull is equipped with cathodic protection system.

1. Potential to damage outer hull of double-hulled 
vessel. Potential to introduce salt water to the 
interstitial space. Potential accelerated 
corrosion. Potential impact to mission capability 
or unit readiness.

1. Hull corrosion due to seawater 
exposure.

1. No hazardous consequences identified.

Topside piping and equipment is well painted 
and coated.

2. Topside corrosion due to 
seawater exposure.

9.13. Corrosion / 
Erosion

Node:  10. Routine Operations: SIMOPS Multiple Product Movements Simultaneously
Drawings:  
Components:  
Design Intention/Parameters:  RHL and PRL has historically performed simultaneous operations safely using Operations Orders. Tank pipe and pump systems could equate to 5 to 7 simultaneous movements, however constraints such as personnel, sampling, and potential for distraction increase significantly. At the time of the PHA, with RHL 
temporarily out of service, any simultaneous multiple evolution require approval from the Deputy Director.

Operating Conditions:  1. Flow:  depending on source; 2. Pressure: 100 to 200 psig; 3. Temperature: 70 to 80°F

Deviation Cause Consequence CAT Risk Matrix
C L RR Safeguards PHA Recommendation Comments

MR

H/S

E

P

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

Unscheduled Fuel Movement (UFM) alarm alerts operator to 
investigate and take action per UFM SOP.

Two CROs are scheduled during all operations.

Fuel transfers are normally limited to daylight hours. 
Permission to transfer after sunset requires JBC (if over water) 

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 

1. Potential unscheduled fuel movement (UFM). 
Potential overfill of unintended tank or vessel.

Overfill of unintended tanks and vessels are 
described in multiple nodes of non-
simultaneous operations and severity and 
likelihood are documented for each case in 
their respective node. The PHA Team 
concluded the likelihood of consequence 
increases during SIMOPS.

1. CRO error in evolution setup 
due to periods of high 
information input, high volume of 
communications/distractions?

10.1. What If..?

(b)(3)(A)

(b)(3)(A)

MARKING REMOVED

MARKING REMOVED

(b)(3)(A)
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or Fuels Deputy Director (if not over water).

Additional staffing is scheduled.

appropriate level of management. (High Priority)

95. Consider adding additional AFHE workstations and larger monitors to accomplish need for visibility 
of more quadrants simultaneously. (Medium Priority)

96. Evaluate the size and location of current backup control room to better accommodate additional 
CROs and reduce access and distractions. (High Priority)

MR

H/S

E

P

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

Unscheduled Fuel Movement (UFM) alarm alerts operator to 
investigate and take action per UFM SOP.

Two CROs are scheduled during all operations.

Fuel transfers are normally limited to daylight hours. 
Permission to transfer after sunset requires JBC (if over water) 
or Fuels Deputy Director (if not over water).

Additional staffing is scheduled.

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

95. Consider adding additional AFHE workstations and larger monitors to accomplish need for visibility 
of more quadrants simultaneously. (Medium Priority)

96. Evaluate the size and location of current backup control room to better accommodate additional 
CROs and reduce access and distractions. (High Priority)

2. Potential unscheduled fuel movement (UFM). 
Potential to empty unintended tank or vessel. 
Potential to cavitate any pump in fuel service.

Cavitation of all pumps are described in 
multiple nodes of non-simultaneous operations 
and severity and likelihood are documented for 
each case in their respective node. The PHA 
Team concluded the likelihood of consequence 
increases during SIMOPS.

MR

H/S

E

P

Pipeline animation indicates correct and misdirected flow valve 
alignments by color-coding.

Unscheduled Fuel Movement (UFM) alarm alerts operator to 
investigate and take action per UFM SOP.

Two CROs are scheduled during all operations.

Fuel transfers are normally limited to daylight hours. 
Permission to transfer after sunset requires JBC (if over water) 
or Fuels Deputy Director (if not over water).

Additional staffing is scheduled.

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 
refresher training should address both what and why. Ensure operating procedures, training 
materials, and training records are part of document control system. (High Priority) This 
recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

95. Consider adding additional AFHE workstations and larger monitors to accomplish need for visibility 
of more quadrants simultaneously. (Medium Priority)

96. Evaluate the size and location of current backup control room to better accommodate additional 
CROs and reduce access and distractions. (High Priority)

12. Due to variability of ships that can come to PRL to unload, the Pre-Plan Meeting must include 
gathering information about the deadhead pressure (not safeguarded pressure) of the offloading 
pumps to ensure marine transfer hose is adequate for 1.5 x ship pump deadhead pressure. (High 
Priority)

3. Potential unscheduled fuel movement (UFM). 
Potential to deadhead any pump in fuel service.

Deadheading of all pumps is described in 
multiple nodes of non-simultaneous operations 
and severity and likelihood are documented for 
each case in their respective node. The PHA 
Team concluded the likelihood of consequence 
increases during SIMOPS.

4. Potential unscheduled fuel movement (UFM). 
Potential route fuel through unintended 
measuring meter. Potential delay in transfer. 
No hazardous consequences identified.

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

97. Provide government smart phones to all Rovers for improved communications due to current radio 
reliability and that some communications are lengthy and better suited for cell phone instead of 

1. Potential delay in transfer (waiting for Rover to 
perform task). No hazardous consequences 
identified.

2. Rover asked to perform multiple, 
simultaneous tasks?

(b)(3)(A)
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radio. (High Priority)

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

97. Provide government smart phones to all Rovers for improved communications due to current radio 
reliability and that some communications are lengthy and better suited for cell phone instead of 
radio. (High Priority)

2. Potential increased likelihood of human error 
due to rushing. Potential escalation of event.

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

97. Provide government smart phones to all Rovers for improved communications due to current radio 
reliability and that some communications are lengthy and better suited for cell phone instead of 
radio. (High Priority)

3. Potential personnel injury due to hurrying 
across site/work areas. Potential escalation of 
event.

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

1. Potential delay in transfer (waiting for PIC to 
perform task). No hazardous consequences 
identified.

3. Need to have one PIC per task 
to comply with CFR 33?

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

98. Create a fatigue policy for all Fuels Distributions System workers, operators, and maintainers that 
limits hours worked in a day and days worked consecutively. (High Priority)

1. Potential delay in transfer (waiting to perform 
task). No hazardous consequences identified.

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

98. Create a fatigue policy for all Fuels Distributions System workers, operators, and maintainers that 
limits hours worked in a day and days worked consecutively. (High Priority)

2. Potential increased likelihood of human error 
due to rushing. Potential escalation of event.

4. Human fatigue due to high 
tempo operations?

Dedicated Facility Response Team (FRT) that is not part of the 
fuels team that will respond to on water events.

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

99. The Navy policy is to use the Incident Command System (ICS)/Unified Command (UC) for 
structuring Navy spill response management organizations. The NAVSUP FLCPH fuel personnel 
manages the initial response. If additional resources are needed, the Federal Fire Department 
Incident Commander will establish an emergency command post and assume responsibility for the 
response. The Emergency Spill Coordinator or the Commanding Officer can contact the Region 
Navy On-Scene Coordinator to activate the Region Spill Management Team (SMT). The Region 
SMT will then establish other ICS functions. Port Operations is the coordinator for the Facility 
Response Team (FRT), an on-water contractor resource based on Ford Island.

The roles, staffing and resources for each organization needs to be clearly defined, drilled and 
aligned prior to defueling operations. (High Priority)

1. Potential inability to respond due to other 
simultaneous operations underway or being 
shutdown. Potential escalation of event.

5. Emergency occurs during 
multiple, simultaneous 
operations?

94. Develop a procedure that outlines the specific manpower requirements for multiple, simultaneous 
operations as the number of operations increased and that requires written approval for SIMOPS by 
appropriate level of management. (High Priority)

1. To increase the reliability of operator response to normal, return to service, and emergency 
operations, develop written procedures detailing operator actions including which steps should be 
field verified by two individuals, in order to reduce the likelihood of loss of containment. Training and 

1. Potential delay in transfer (waiting to perform 
task). No hazardous consequences identified.

6. Modifications are required to 
Operating Orders during 
multiple, simultaneous tasks?

(b)(3)(A)
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loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

MR 2 C 3

H/S 1 C 2

E 2 C 3

P 1 C 2

DOI Checklist initiated by Person In Charge (PIC) ensures 
primary and backup radio communication between ship and 
pier side per 33 CFR 154 & 156. All stops and starts must be 
agreed upon by terminal PIC and vessel PIC.

PIT located  (if 
applicable) will alarm on low pressure and low low pressure 
alerts Control Room Operator (CRO) to 1) stop operations and 
2) investigate cause of low pressure. PITs are not currently 
part of calibration system. Operator response to alarm is not 
currently part of Operations Orders.

Operating practice if aware of vacuum in piping would to be to 
re-pack the line before restarting the pump.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

5. Consider equipping UGPH,  Pumphouse, Lower Yard Tunnel (LYT), Harbor Tunnel, Surge Tank 
Tunnel  Upper Access Tunnel, Lower Access Tunnel, and enclosed valve stations/chambers (  

 with LEL or fuel or oil detection and alarm instrumentation and evaluate automated ESD 
and/or initiation of Aqueous Film Forming Foam (AFFF) Fire Suppression System. (Medium Priority)

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

8. Consult manufacturer on reverse pressure capability (vacuum) of Dresser Couplings installed around 
pumps installed in UGPH and Red Hill Tank Gallery. Consider modifying design if manufacturer has 
alternate sealing system and Dresser Couplings remain part of design. (High Priority)

9. Consider adding observer and/or remote camera observation at Dresser Couplings during initial 
pressurization prior to defueling. (High Priority)

3. Potential sagging of pipeline between UGPH 
and RHL. Potential to draw vacuum in piping 
between Hotel Pier and UGPH, and between 
UGPH and RHL. Potential to damage seals in 
Dresser Coupling. Potential loss of containment 
when flow is re-established. Potential release of 
ambient flammable liquid. Potential 
environmental impact. Potential fire. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

MR 4 D 5

H/S 1 D 3

E 1 D 3

P 1 D 3

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

LSH-100 high level (switch) in Main Sump starts Main Sump 
Pump A and alerts operator to investigate source of level and 
intervene.

LSHH-100 high high level (switch) Main Sump starts Main 
Sump Pump A and Main Sump Pump B and alerts operator to 
investigate source of level and intervene.

Both LSH-100 and LSHH-100 share a sensor. They are part of 

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

43. Install a second and independent high level indication and alarm on TK 311 Slop Tank to reduce the 
likelihood of overfilling TK 311 unknowingly. (Medium Priority)

44. Review current practices and operability of TK 311 Slop Tank with groundwater treatment 
equipment and personnel adjacent to TK 311 to evaluate the interaction of the two operations and 
modify practices if warranted. (Low Priority)

11. Evaluate the duration of the time delay on all tanks equipped with overfill protection and reduce 
where appropriate to reduce the quantity of liquid that may be released on overfill. (High Priority)

4. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Zone 7 
Sump and/or Main Sump (fuel sumps). 
Potential rapid release of very large quantity of 
ambient flammable liquid to TK 311 Slop Tank. 
Potential increased level in TK 311. Potential to 
overfill TK 311. Potential increased level in 
secondary containment (> 6ft deep, one set of 
stairs in corner, vertical side walls). Potential 
pool fire. Potential release to soil, groundwater 
and/or Halawa stream. Potential environmental 
impact. Potential personnel injury. Potential 
public impact. Potential impact to mission 
capability or unit readiness.

Note: Pumps at Main Sump have a combined 
capacity of ~300 gpm. TK 311 is not equipped 
with pumps to remove level. A vacuum truck is 
brought in when needed to remove level. TK 
311 is in an isolated area not near through 
traffic roads. Inside the containment there are 
no sources of ignition. Isolation valve at the 
tank can be closed outside of containment 
area. At the time of the PHA the area adjacent 
to TK 311 is in use for groundwater treatment.

Flow from Groundwater Sump Pump inside 
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42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

and November 20, 2021 incident.

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

51. Consider designing a system to separate oil and water to reduce the likelihood of discharging 
flammable liquid to environment from Adit 3 Groundwater Sump. (Medium Priority)

52. Provide means to remove contamination from water supply. (High Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

6. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Water 
Shaft, Adit 3 Ground Water Sump and/or Septic 
Sump. Potential personnel hazard 
(asphyxiation). Potential fire/explosion. 
Potential release to soil and/or groundwater. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
readiness.

Consistent with May 6, 2021 incident and 
November 20, 2021 incident.

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Specific Operations Order for detecting vacuum and repacking 
the line (new procedure created after September 29, 2021).

PITs used to sense pressure in piping are located several 
miles from Red Hill Tank Gallery and are not currently part of a 
PM program.

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

7. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Harbor 
Tunnel. Potential personnel hazard 
(asphyxiation). Potential fire/explosion. 
Potential release to soil, groundwater, and/or 
Pearl Harbor waterways. Potential 
environmental impact. Potential personnel 
injury. Potential public impact. Potential impact 
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H/S 2 B 2

E 1 B 1

P 1 B 1

Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

Each of the five AFFF Sumps contain four pumps intended for 
staggered start (local level switch) to pump to AFFF Retention 
Tank. The AFFF Sump pumps were recently added to a PM 
schedule.

new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

45. Ensure run status indication on all pumps inside all AFFF Sumps (20 pumps) is integrated with the 
AFHE SCADA to alert Control Room Operator (CRO) to potential release of fuel and/or AFFF. (High 
Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

47. Evaluate the design of the 14" AFFF discharge line piping on the discharge of 20 AFFF Sumps 
pumps as part of the current project to upgrade PVC to CS. The PHA Team is concerned about 1) 
the volume flow and separately, 2) line slope or configuration to trap liquid in retention line, and 3) 
lack of damage control isolation in long-run of piping. (High Priority)

48. Evaluate the maintainability of the AFFF System to ensure adequacy for reliability needed. (High 
Priority)

49. Train all affected personnel on the design, intent, and operation of the AFFF System, including 
refresher training. (High Priority)

50. Consider equipping AFFF Retention Tank with reliable level indication and level alarm to alert 
Control Room Operator (CRO) to presence of level in AFFF Retention Tank. (Medium Priority)

42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to AFFF 
Sump (typical of five). Potential to pump 
ambient flammable liquid to AFFF Retention 
Tank. Potential to overfill AFFF Retention Tank. 
Potential to introduce ambient flammable liquid 
to secondary containment (sloped sides). 
Potential ambient flammable liquid carryover to 
GAC and Halawa stream. Potential pool fire. 
Potential release to soil, groundwater and/or 
Halawa stream. Potential environmental 
impact. Potential personnel injury. Potential 
public impact. Potential impact to mission 
capability or unit readiness.

Note: AFFF System Project was completed in 
2019. The AFFF Retention Tank has a capacity 
of 153,000 gal. and was sized to hold 20 
minutes of fire fighting foam and water plus 
80,000 gal. of fuel from a leak. The AFFF 
system is currently made of PVC and CS. 
There is currently only local level indication in 
the five AFFF Sumps. There is currently no 
level indication on the AFFF Retention Tank. At 
the time of the PHA, the motors to the pumps 
from AFFF Sumps were LOTO to reduce the 
likelihood of autostart. Currently, the AFFF 
System is contractually maintained by a 
company responsible for multiple JBPHH 
entities.

Consequence similar to May 6, 2021 incident 
and November 20, 2021 incident.

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 

8. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Water 
Shaft, Adit 3 Ground Water Sump and/or Septic 
Sump. Potential personnel hazard 
(asphyxiation). Potential fire/explosion. 
Potential release to soil and/or groundwater. 
Potential environmental impact. Potential 
personnel injury. Potential public impact. 
Potential impact to mission capability or unit 
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included in scheduled PM program. level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

51. Consider designing a system to separate oil and water to reduce the likelihood of discharging 
flammable liquid to environment from Adit 3 Groundwater Sump. (Medium Priority)

31. Evaluate underlying cause(s) of line sag creating vacuum and modify as warranted. (High Priority)

readiness.

Consistent with May 6, 2021 incident and 
November 20, 2021 incident.

MR 3 B 3

H/S 1 B 1

E 1 B 1

P 1 B 1

Rover Checklist requires walking the line during offloading, 
loading, and any fuel transfers. Rover alerts Control Room 
Operator (CRO) of abnormal conditions and CRO can initiate 
emergency shutdown procedures. Rover Checklists are 
maintained for at least 3 years.

High level in sump adjacent to the Oil Tight Door or initiation of 
fire suppression system closes Oil Tight Door using a 
counterweight mechanical system and lower the rails using a 
hydraulic scissor system. Door open or closed is indicated by 
contacts visible to Control Room Operator (CRO). Door 
closure is tested periodically.

Camera coverage in Lower Access Tunnel. Cameras are 
included in scheduled PM program.

6. Install additional PITs in piping in Red Hill Tank Gallery (at a minimum, on each side of sectional 
valves) and Harbor Tunnel to better detect potential vacuum conditions and/or loss of product. Ensure 
new and existing PITs are in scheduled PM program for improved reliability of critical instrumentation. 
(High Priority)

26. Consider utilization of Product Interface Detector to supplement detection of the presence of 
vacuum/lack of fluid in pipeline. (Medium Priority)

27. If possible, add a equalization line across the outboard main tank valve prior to defueling to reduce 
the likelihood of sudden opening of large valve and resultant surge. Add equalization lines across 
both main fuel valves after defueling prior to reuse. Consider tank to tank sluicing when sizing 
equalization line. (High Priority)

17. Equip UGPH Sump, all five AFFF Sumps, and all other sumps currently without level indication, with 
level alarm high and pump run status instrumentation and ensure instrumentation is in a scheduled 
PM system using certified and calibrated test equipment. Consider modeling automated action of 
high level alarm to be similar to Red Hill Main Sump. (High Priority)

28. Ensure Oil Tight Door 1) will remain functional during loss of power and 2) is part of a PM program 
to improve reliability of closure on demand. (High Priority)

29. Consider installing a filtration system on the S-315 air intake to the ventilation system to reduce dust 
accumulation in Upper and Lower Tunnels that may reduce reliability of safety systems such as Oil 
Tight Door closure. (Medium Priority)

21. Consider equipping all french drains at PRL and RHL with check valve/non-return valve to reduce 
the likelihood of backflow of flammable liquid as a result of loss of containment. (Medium Priority)

46. Equip all non-fuel sumps (including five AFFF Sumps, Adit 3 Groundwater Sump, Adit 3 Septic 
Sump, Harbor Tunnel Sump, and Adit 1 Sump) a with fuel or oil detection instrumentation and alert 
Control Room Operator (CRO) to potential release of fuel. (Medium Priority)

42. Consider adding cameras to the following locations: 1) AFFF Retention Tank area to increase the 
likelihood of observing an overfill at AFFF Retention Tank, 2) between upper portion of Harbor 
Tunnel and lower portion of Harbor Tunnel to increase the likelihood of observing an overfill of 
Harbor Tunnel, and 3) near Adit 3 to increase the likelihood of observing an overfill at TK 311 Slop 
Tank. (Medium Priority)

9. Potential line movement when undetected 
pipeline pressure sag followed by collapse of 
vacuum which creates a transient pressure 
surge. Potential loss of containment at Dresser 
Coupling in Red Hill Tank Gallery. Potential to 
introduce ambient flammable liquid to Harbor 
Tunnel. Potential personnel hazard 
(asphyxiation). Potential fire/explosion. 
Potential release to soil, groundwater, and/or 
Pearl Harbor waterways. Potential 
environmental impact. Potential personnel 
injury. Potential public impact. Potential impact 
to mission capability or unit readiness.
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Human Factors Checklist
Observation PHA Recommendation

1. Signs included signs for heavy doors, hearing protection areas, tunnel signs 
for awareness of location, access and egress points.

1. Barriers were observed where Tank Clean Inspection and Repairs were 
being performed, and at the GAC water reclamation site. 

1. Tunnels, UTF, Control Room observed and all are clean and orderly.

1. Noise is at a tolerable level. Signs are posted at hearing protection required 
areas.

1. Audible fire and emergency alarms are in place.

1. Lighting was generally good in the Harbor and Lower Tunnel and Tank 
Gallery.

1. Backup power is available via diesel generator.

1. The general environment was clean, barriers were erected for maintenance 
and special projects. Lighting was adequate. It was generally conducive to 
safe job performance.

103. Consider requirement for flame retardant clothing while working in hydrocarbon environment. (High Priority)1. Hard hats were available at entrances to tunnels. Flame retardant clothing is 
not required in the tunnels.

1. Spill kits were available throughout tunnels and were readily accessible.

1. Alarm system was located throughout the tunnel system for emergency 
communication. Strobes and speakers are placed incrementally throughout 
the tunnels. There are pull alarms and phones at some points. Operators 
communicate by radio and telephone.

1. Specialty jobs are contracted and contractors have specialty tools.

1. Workers were observed inside the tank 18 cleaning job and appeared to 
have adequate space. Some workers were on a hoist platform and could 
freely move while on the platform. Clearances within tunnels appear 
adequate for posture and space to move freely while working.

57. Consider installing small platform in lieu of portable ladders for safer access to HPB for each of the three 
products OR relocate HPB to ground level. Hard pipe the discharge of the HPB to Main Sump. Ensure the end of 
the discharge piping is visible to person(s) performing task. (Low Priority)

58. Perform Job Safety Analysis (JSA) on high-risk tasks to address human factors and PPE requirements. (Medium 
Priority)

1. Based on observations of manual valves they appear to be accessible. 
Venting the vacuum from the end of the line in Red Hill Tank Gallery is by 
ladder. 2 people are used for the job. One throttles the valve to repack the 
line and one vents the line.

104. Consider installing emergency PPE throughout the facility. (High Priority)1. Emergency Operations with restricted egress could pose an unsafe 
condition.

1. Valves were observed to be easily accessible and adjustable including chain 
operated valves as needed.

1. Piping, tanks, pumps, valves, equipment were labeled. 

1. We observed valves associated with procedures including tank skin valves, 
tank DBB valves sectional valves, and T valves which were all labeled.
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Observation PHA Recommendation

1. Tunnels contain signs showing location and nearest egress point. Egress 
points are labeled.

1. Lines and tanks are labeled with the fuel content type. Spill equipment and 
water treating equipment were also labeled.

1. Alarms are displayed on the control panel. Alarm summary shows 
acknowledged and unacknowledged alarms.

1. There are 4 quadrants on two display screens from which the CRO can 
choose which 4 views he wants to see.

1. There are 2 Control Room Operator screens adequately visible to the 2 
Control Room Operators.

1. Each display has quadrant 1,2,3, 4 and have consistent information 
available.

3. Consider installing local ESD on refueling piers and docks at PRL Ensure ESD actions are consistent with Coast 
Guard requirements and do not create additional hazards. (Medium Priority)

4. If additional safeguards are warranted, design and install automation to safely shutdown refueling piers and docks 
at PRL in event of emergency or loss of containment, including isolation of sectional valves to minimize quantity of 
loss of containment. (High Priority)

5. Consider equipping UGPH,  Pumphouse, Lower Yard Tunnel (LYT), Harbor Tunnel  Surge Tank Tunnel, 
Upper Access Tunnel, Lower Access Tunnel, and enclosed valve stations/chambers (   with LEL or 
fuel or oil detection and alarm instrumentation and evaluate automated ESD and/or initiation of Aqueous Film 
Forming Foam (AFFF) Fire Suppression System. (Medium Priority)

66. Design and install interlock and permissive systems for all fuel movements to/from RHL and UGPH, to reduce the 
likelihood of human error of sequencing valves during lineup. Design should consider use of the manual clutch to 
bypass MOV operation. (High Priority)

Some action is already underway as the result of AB&A Root Cause Analysis into the May 6, 2021 Mishap.

1. Tank high levels on process tanks provide automatic shutdown of pumps. 
Non process tanks (slop and AFFF) do not currently have automation. 

1. Sump at Oil Tight Door triggers Oil Tight Door to close. 

1. Alarm summary consists of critical alarms only.

1. Alarms are distinguished as critical and control and CRO only sees critical 
alarms.

1. Alarm summary is a permanent display.

1. Operators did not indicate they receive nuisance alarms. Alarm management 
cleanup in the last couple of years has improved operator response to alarm 
reliability. They indicated acknowledging the alarms was not overly 
burdensome.

1. Operators perform a calculation to determine how much sent to each ship 
using tank levels before and after the loading. Strapping charts for all tanks 
are programmed in AFHE.

1. Calculations are checked by the second CRO, the supervisor, and 
accounting.

1. Predetermined, acceptable ranges are programmed into AFHE. For transfer 
sheets, calculations are performed by hand.

95. Consider adding additional AFHE workstations and larger monitors to accomplish need for visibility of more 
quadrants simultaneously. (Medium Priority)

1. Tank levels and pressures are shown. Valve alignments and valves 
open/closed are shown. The entire process is shown on the display.
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the number of operations increased and that requires written approval for SIMOPS by appropriate level of 
management. (High Priority)

1. To increase the reliability of operator response to normal, return to service, and emergency operations, develop 
written procedures detailing operator actions including which steps should be field verified by two individuals, in 
order to reduce the likelihood of loss of containment. Training and refresher training should address both what and 
why. Ensure operating procedures, training materials, and training records are part of document control system. 
(High Priority) This recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

1. Standing Orders Fuel Transfers became a priority in 2021. They are not clear 
regarding emergency operations and regarding end of the fuel transfer 
(closing the valves). 

1. To increase the reliability of operator response to normal, return to service, and emergency operations, develop 
written procedures detailing operator actions including which steps should be field verified by two individuals, in 
order to reduce the likelihood of loss of containment. Training and refresher training should address both what and 
why. Ensure operating procedures, training materials, and training records are part of document control system. 
(High Priority) This recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

1. Standing Orders are adjusted for each fuel transfer. They are sometimes 
adjusted on the day of the fuel transfer if the operator notices that a change 
is needed per operator interview on Feb 16.

Standing Orders are not detailed enough regarding emergency shutdown 
and also for certain steps of operation. For example tank to tank transfer 
says Realign valves meaning close the valves. Evolution 3 Order from May 6 
RCA.

Last step says return F76 system to its standard configuration. Repack from 
UTF 54 to Hotel Piers.

Procedures do not address PPE.

Safety Plan is too generic and needs to be more specific. “Remain calm in an 
emergency”, “Be aware of strange sounds and smells”, “Do not become 
distracted”. These statements are not specific to any hazard.

1. To increase the reliability of operator response to normal, return to service, and emergency operations, develop 
written procedures detailing operator actions including which steps should be field verified by two individuals, in 
order to reduce the likelihood of loss of containment. Training and refresher training should address both what and 
why. Ensure operating procedures, training materials, and training records are part of document control system. 
(High Priority) This recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

1. No there is not a standard template or method to incorporate notes as 
revisions into the Standing Orders.

1. There is an operator training and progression program in place. The program 
is in its early stages.

1. To increase the reliability of operator response to normal, return to service, and emergency operations, develop 
written procedures detailing operator actions including which steps should be field verified by two individuals, in 
order to reduce the likelihood of loss of containment. Training and refresher training should address both what and 
why. Ensure operating procedures, training materials, and training records are part of document control system. 
(High Priority) This recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

1. According to the FRP Fuels employees receive initial training on their 
emergency response programs.

1. CROs go through annual AFHE refresher training. Fuels Distributions 
System workers do no undergo refresher training.

1. No formal program

108. Implement Management of Change Program. (High Priority)1. There is no systematic training on changes. 

1. There is not a near miss reporting system in place.

109. Develop Incident Investigation Program that includes Incident Investigation techniques and near miss reporting 
and investigation, and sharing of lessons. (High Priority)

1. There is not a near miss reporting system in place.

1. To increase the reliability of operator response to normal, return to service, and emergency operations, develop 1. There is not a clear procedure for emergency shutdown regarding the order 
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written procedures detailing operator actions including which steps should be field verified by two individuals, in 
order to reduce the likelihood of loss of containment. Training and refresher training should address both what and 
why. Ensure operating procedures, training materials, and training records are part of document control system. 
(High Priority) This recommendation aligns with 2018 Phase 1 QRVA of the Administrative Order of Consent 
(Recommendations 7, 8, 9, and 11).

of shutting down in an emergency.
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Observation PHA Recommendation

110. Implement a tunnel sign-in/sign-out process to be able to account for all personnel within the tunnel at any time. (Medium Priority)

111. Require guides and all groups to have at least one form of emergency communication – likely a radio. (Medium Priority)

112. Post signs periodically indicating the distance to the nearest emergency phone and instructions to dial “99” then “911”. (Medium Priority)

113. Locating and tracking people is crucial for underground working conditions. Traditional technologies such as GPS and WiFi tracking do not work 
underground. Consider implementation of a system designed to locate and track personnel while in the tunnel. (Low Priority)

114. Consider requiring SCBA, emergency air packs, installing SCBA station(s) or breathing airline throughout tunnel. (Medium Priority)

1. Due to the uniqueness of this facility and 
the fact that much of it is underground, 
emergency egress poses a serious risk. 
The Harbor Tunnel is approximately 2.5 
miles long with few entrances/exits. 
There is a potential for personnel to be 
more than a mile from an exit.

Although tunnel access is controlled, 
there did not appear to be a personnel 
accountability procedure. There is no 
sign-in required so personnel 
accountability would not be available 
during an emergency. Additionally, it did 
not appear that emergency radios are 
required for visitors accompanied by a 
guide.

There are land-line telephones placed 
periodically throughout the tunnel, but in 
order to reach an outside line, “99” has to 
be dialed first and this was not clearly 
posted.

1. Within the aboveground facility, there is 
no issue with access. There was no 
evidence of typical emergency vehicles 
being able to access the tunnels.

1. Yes, however due to the strategic 
mission of Red Hill, the inventory of fuel 
is set by the Navy.

1. Yes, however, the location of Red Hill 
was not determined based on this 
criteria. The Navy located Red Hill to 
protect strategic fuel reserves.

1. Yes, control panels are located at each 
pump in the UGPH.

1. Yes, if the situation requires it, CROs are 
able to safely open circuit breakers.

1. No.

1. Control Room was constructed prior to 
the existence of any acceptable criteria.

115. Consider reinforcing the window/wall facing the UGPH. (High Priority)

116. Consider providing appropriate PPE, for example bunker gear, and safeguards to allow CROs ample time to escape the area during an 
emergency. (High Priority)

117. Consider relocation of the control room from the UGPH to the back control room located in the Fuels Distribution Building. (Low Priority)

1. The control room is not blast proof and 
has been fitted with windows facing the 
UGPH. In the event of an explosion 
and/or jet fire, the CROs would be at risk.
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115. Consider reinforcing the window/wall facing the UGPH. (High Priority)

116. Consider providing appropriate PPE, for example bunker gear, and safeguards to allow CROs ample time to escape the area during an 
emergency. (High Priority)

117. Consider relocation of the control room from the UGPH to the back control room located in the Fuels Distribution Building. (Low Priority)

1. The control room is not blast proof and 
has been fitted with windows facing the 
UGPH. In the event of an explosion 
and/or jet fire, the CROs would be at risk.

1. Exit from the control room appears to be 
adequate.

1. There are no vessels within the UGPH.

116. Consider providing appropriate PPE, for example bunker gear, and safeguards to allow CROs ample time to escape the area during an 
emergency. (High Priority)

115. Consider reinforcing the window/wall facing the UGPH. (High Priority)

117. Consider relocation of the control room from the UGPH to the back control room located in the Fuels Distribution Building. (Low Priority)

1. No, in the event of an explosion, it is 
likely the window/wall may be 
compromised resulting in damage to the 
PLC and other control room equipment, 
not to mention the CROs.

5. Consider equipping UGPH,  Pumphouse, Lower Yard Tunnel (LYT), Harbor Tunnel, Surge Tank Tunnel, Upper Access Tunnel, Lower Access 
Tunnel, and enclosed valve stations/chambers  with LEL or fuel or oil detection and alarm instrumentation and evaluate automated 
ESD and/or initiation of Aqueous Film Forming Foam (AFFF) Fire Suppression System. (Medium Priority)

1. Flammable vapors could collect in the 
UPGH.

1. Yes.

1. Yes.

1. It is unclear if a positive pressure is 
maintained in the control room, but 
ventilation appears to be adequate to 
prevent an accumulation of hazardous 
vapors.

1. Control room is located completely 
underground and falling structures are 
not an issue.

1. Yes.

1. Access for emergency vehicles isn’t a 
problem in the aboveground facility. Red 
Hill and the tunnels are not accessible to 
typical emergency vehicles.

1. Yes.

1. There are no vessels that pose a risk to 
personnel.

1. Yes, both the Red Hill Tank Gallery and 
the UTF are sloped away from the tanks.

1. Yes, to the extent practicable. But, there 
are sumps within the Red Hill Tank 
Gallery and tunnels that are designed to 
route hydrocarbons to storage and 
flammable vapors could collect in these 
sumps. However, ventilation with the 
underground facility would likely prevent 
accumulation of these vapors.
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1. Yes.

1. Yes.

1. Yes, several sumps and dikes were 
observed and were equipped with stairs 
and ramps for access.

118. Review the need for emergency stations (safety shower and eye wash) and first aid stations throughout the facility in proximity to fuel piping. 
(Low Priority)

1. There are very few emergency stations. 
The UGPH safety shower would be 
inaccessible to CROs in the event of a 
UGPH fire.

118. Review the need for emergency stations (safety shower and eye wash) and first aid stations throughout the facility in proximity to fuel piping. 
(Low Priority)

1. There are very few first aid stations.

1. N/A

119. Due to the geographical vastness of this facility, review the need for installing alarms on safety showers and eyewash stations. (Low Priority)1. No.

59. Ensure seals and enclosures necessary to maintain electrical area classification Class 1 Div I are included in PM program. (Medium Priority)

60. Ensure transformers, switch gear, automatic transfer switch (ATS), and other equipment in Switch Gear Room meets requirements of Class 1 Div 
I. (High Priority)

62. Ensure Area Classification boundaries are clearly denoted in written PSI and understood by impacted personnel. (High Priority)

1. See Recommendations.

30. Evaluate the location of electrical room which contains transformer, primary disconnects, and MCC switch gear  
and consider relocation to an area external to tunnel system, similar to  Electrical Room Relocation Project MILCON P-8006. (High Priority)

1. See Recommendations.

1. Yes

120. Implement a formal safe work system, which includes coordination and control of all “intervention” work on the process and references all Life 
Critical standards, such as hot work, confined space, lock-out/tag-out, etc. (High Priority)

1. No, work is conducted within Red Hill 
and the tunnels with little communication 
between the jurisdictional groups.

1. Yes

1. Yes

5. Consider equipping UGPH,  Pumphouse, Lower Yard Tunnel (LYT), Harbor Tunnel, Surge Tank Tunnel, Upper Access Tunnel, Lower Access 
Tunnel, and enclosed valve stations/chambers  with LEL or fuel or oil detection and alarm instrumentation and evaluate automated 
ESD and/or initiation of Aqueous Film Forming Foam (AFFF) Fire Suppression System. (Medium Priority)

1. No.

1. Yes, but in an emergency you would not 
want to shutdown the ventilation system 
since it could prevent an accumulation of 
flammable vapors.
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ACRONYMS 

AFCEC Air Force Civil Engineer Center 

AFFF Aqueous-film forming foam 

AFHE Automated Fuel Handling Equipment 

AGA American Gas Association 

ANSI American National Standards Institute 

AOE Auxiliary, Oiler, Explosives 

API American Petroleum Institute 

ASME American Society of Mechanical Engineers 

AST Aboveground storage tank 

ASTM  American Society for Testing and Materials (formerly)  

ATG Automatic tank gauge 

BMP Best Management Practice 

BOWTS Bilge Oily Wastewater Treatment System 

BS&W Basic Sediment and Water  

CCTV Closed circuit television 

CFR Code of Federal Regulations 

CNIC Commander, Naval Installations Command 

CNRH Commander Navy Region Hawaii 

COMNAVBASEPEARLINST Commander Naval Base Pearl Harbor Instruction 

COMNAVREG Commander, Navy Region 

COMPACFLT Commander, Pacific Fleet 

CMP Centrally Managed Program 

COR Contracting Officer Representative 

COTP Captain of the Port 

CPR Cardiopulmonary resuscitation 

DD Department of Defense (form) 

DESC Defense Energy Support Center (now DLA Energy) 

DFSP Defense Fuel Support Point 

DLA Defense Logistics Agency 

DLAD DLA Directive 

DLAI DLA Instruction 

DLAR DLA Regulation 

DoD Department of Defense 
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DOT Department of Transportation 

DRP Disaster Response Plan 

DS-FE DLA Installation Support for Energy 

DS-FEE DLA Installation Support for Energy – Environmental Division 

DWCF Defense Working Capital Fund 

EEBD Emergency escape breathing device  

EMA Emergency Management Agency 

EPA Environmental Protection Agency 

ESAMS Enterprise Safety Applications Management System 

e-stop Emergency stop (button) 

ETGI Electronic Telemetered Gauging Instrument 

EXWC Engineering and Expeditionary Warfare Center 

FAME Fatty acid methyl ester  

FAMMS Fuels Asset Management Maintenance System 

FDSO Fuel Distribution System Operator 

FDSW Fuel Distribution System Worker 

F&ES Fire and Emergency Services  

FISC Fleet Industrial Supply Center  

FLC Fleet Logistics Center 

FLCPH Fleet Logistics Center Pearl Harbor 

FOD Foreign object debris 

FOILS Fuel Operations Isolation Lock System 

FOR Fuel Oil Reclaimed 

FORFAC Fuel Oil Reclaimed Facility 

FSII Fuel system icing inhibitor 

GOGO Government-owned government-operated 

HAZCOM Hazard communication 

HDPE High density polyethylene 

HFRR High Frequency Reciprocating Rig 

IAW In accordance with 

ICRMP Integrated Cultural Resources Management Plan 

ICP Integrated Contingency Plan 

IDLH Immediately Dangerous to Life and Health 

IWDC Industrial Wastewater Discharge Certificate 
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ISGOTT International Safety Guide for Oil Tankers and Terminals 

JBPHH Joint Base Pearl Harbor Hickam 

JHA Job hazard analysis 

LED Light-emitting diode 

MAOP Maximum Allowable Operating Pressure 

MARPOL International Convention for the Prevention of Pollution from Ships 

MAWP Maximum Allowable Working Pressure 

MILCON Military Construction 

MIL-STD Military Standard 

MOA Memorandum of Agreement 

MOP Maximum Operating Pressure 

MOV Motor operated valve 

MTR Marine transportation-related 

N/A Not applicable 

NATOPS Naval Air Training and Operating Procedures Standardization 

NAVFAC Naval Facilities Engineering Command 

NAVFACHI Naval Facilities Engineering Command Hawaii 

NAVSUP Naval Supply Systems Command 

NEPA National Environmental Policy Act 

NFIRS National Fire Incident Reporting System 

NFPA National Fire Protection Association 

NOAA National Oceanic and Atmospheric Administration 

NOP Normal Operating Pressure 

NPDES National Pollutant Discharge Elimination System 

NPMS National Pipeline Mapping System 

NRC National Response Center 

NSN National Stock Number 

NWGLDE National Work Group on Leak Detection Evaluations 

NWS National Weather Service 

OCIMF Oil Companies International Marine Forum 

OJT On-the-job training 

OMES Operations, Maintenance, Environmental, and Safety (Plan) 

OMSI Operation and Maintenance System Instructions 

OOS Out of service 
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OPA 90 Oil Pollution Act of 1990 

OPNAVINST Chief of Naval Operations Instruction 

OSHA Occupational Safety and Health Administration 

ORM Other Regulated Material 

OWRO oily water/recovered oil 

OWS Oil/water separator 

PHMSA Pipeline and Hazardous Materials Safety Administration 

PIC Person-in-Charge 

PFD Personal flotation device 

PLC Programmable Logic Controller 

PMP Preventative Maintenance Plan 

POL Petroleum, oil, and lubricants 

PPE Personal protective equipment 

PSV Pressure safety valve 

PTO Power take-off 

QA Quality Assurance 

QAR Quality Assurance Representative 

QI Qualified Individual 

RO Responsible Officer 

RP Recommended Practice 

RSTRENG Remaining strength 

RVP Reid Vapor Pressure  

SCADA Supervisory Control and Data Acquisition 

SDS Safety Data Sheet 

SIOATH Source Identification and Ordering Authorization 

SISA Supply Information Systems Analyst 

SITREP Situation Report 

SOP Standard Operating Procedure 

SPCC Spill, Prevention, Control, and Countermeasures (Plan) 

SRM Sustainment, Restoration, and Modernization 

STI Steel Tank Institute 

SWMP Storm Water Management Plan 

TBD To be determined 

TCCOR Tropical Cyclone Conditions of Readiness] Checklists 
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UFGS Unified Facilities Guide Specifications 

UFC Unified Facilities Criteria 

UFM Unscheduled Fuel Movement 

UGPH Underground Pump House 

USACE United States Army Corps of Engineers 

USGS United States Geological Survey 

UST Underground storage tank 

VC Valve Chamber 

VS Valve Station 

WFM Water Fuels Maintenance 

YON Yard Oiler Non-self-powered 
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EXECUTIVE SUMMARY 
Risktec Solutions (Risktec) appreciates the opportunity to be of service to Simpson, Gumpertz and Heger (SGH) to 
provide an operational readiness assessment, including a process hazard analysis, of the Joint Base Pearl Harbor-Hickam 
Defense Fuel Supply Point (DFSP) for the US Navy.   
Following a series of events starting May 6, 2021, through November 28, 2021, the State of Hawaii issued an executive 
order (EO) to, among other things, within thirty days of receipt of this EO:  

 Submit work plans and implementation schedules, prepared by a qualified independent third party approved by 
the department,  

o to assess the Facility operations and system integrity to safely defuel the Bulk Fuel Storage Tanks;   
o to assess operations and system integrity of the Facility to determine design and operational deficiencies 

that may impact the environment and develop recommendations for corrective action; and   
 Upon the Department’s approval of the assessments, work plans, and implementation schedules, conduct 

necessary repairs and make necessary changes in operations to address any deficiencies identified in the 
assessment and work plan. Corrective actions shall be performed as expeditiously as possible.  

Risktec reviewed operational practices to assess the state of ongoing operations at Red Hill and Pearl Harbor. Facility 
systems integrity was evaluated to determine potential impacts to the environment, personnel health and safety, the 
public, and mission readiness.  Assessments were conducted for defueling Red Hill and for ongoing operations at Pearl 
Harbor and Red Hill. 
The assessment was conducted onsite.  Methodology included completing the Occupational Health and Safety 
Administration (OSHA) Process Safety Management of Highly Hazardous Chemicals (29 CFR 1910.119) Audit Checklist 
and the Environmental Protection Agency (EPA) Spill Prevention Countermeasures and Controls (SPCC, 40 CFR 112)) 
Field Inspection and Plan Review Checklist.  These checklists are used by OSHA, EPA, and facilities to audit their PSM 
and SPCC programs against regulations and best practices.   
PSM and SPCC are two U.S. regulatory programs that are commonly in place at large marine bulk terminals.  Regardless 
of regulatory applicability, these programs represent good industry practices and are also applied outside the United 
States through Risk Based Process Safety (RBPS) programs and through strong spill management and containment 
programs. 
A Hazard and Operability Study (HAZOP) was also performed to assess the operational risks associated with both 
defueling Red Hill and for ongoing operations at Red Hill and Pearl Harbor.  The HAZOP is a baseline operational risk 
assessment for the facility and can be used to manage operational risks within a management system for continual 
improvement.  The results of the HAZOP were reported in a separate report. 
In addition to general recommendations made in this report, the HAZOP Team made recommendations in a separate 
PHA report, which are included here for completeness, for: 

 Safely Defueling Red Hill (Section 4.1.1); 
 Ongoing Operations at Red Hill (Section 4.1.2); and 
 Ongoing Operations (Not Including Red Hill) at Pearl Harbor DFSP (Section 4.1.3). 

Additional recommendations for Operational Readiness are shown in Section 4.2.   
A proposed high level implementation plan is shown in Section 5. 
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1 INTRODUCTION 
Risktec Solutions (Risktec) was subcontracted by Simpson, Gumpertz and Heger (SGH) to provide an operational 
readiness assessment, including a process hazard analysis, of the Joint Base Pearl Harbor-Hickam Defense Fuel 
Supply Point (DFSP) for the US Navy.  This report presents the findings from this assessment. 

1.1 Background 
The Red Hill Bulk Fuel Storage Facility (RHBFSF) site is located approximately 2.5 miles northeast of Pearl Harbor 
on the island of Oahu in Hawaii. The facility lies along the western edge of the Koolau Range and is situated on 
a topographic ridge that divides the Halawa Valley and the Moanalua Valley. The site is bordered to the south 
by the Salt Lake volcanic crater and occupies approximately 144 acres of land. The surface topography varies 
from approximately 200 feet to 500 feet above mean sea level. 
The facility consists of twenty 12.5-million-gallon underground storage tanks (UST) constructed in the early 
1940s. Currently, two USTs are permanently out of service (TK 101 and TK 119). The facility currently stores Jet 
Propulsion Fuel No. 5 (JP-5), Jet Propulsion Fuel No. 8 (JP-8), and marine diesel (F-76). Historic fuel storage has 
included diesel oil, Navy Special Fuel Oil, Navy distillate, F-76, aviation gas, motor gas, JP-5, and JP-8. 
There have been several prior petroleum, oil, and lubrication releases at the site and numerous environmental 
activities/studies performed for various reasons, including pipe and tank testing, release response, tank 
monitoring, long-term monitoring, and removal actions. 
In January 2014, up to 27,000 gallons of JP-8 was released from tank TK 105, which was being re-filled after 
having undergone inspections and repair. As a result of the fuel release from tank TK 105 at the RHBFSF in 
January 2014, the U.S. Environmental Protection Agency (EPA) and the Hawaii Department of Health (DOH) 
brought an enforcement action against the Navy and the Defense Logistics Agency to address past fuel releases 
and minimize the likelihood and impact of future releases. 
Following a series of events starting May 6, 2021, through November 28, 2021, the State of Hawaii issued an 
executive order (EO) to: 

1. Immediately suspend operations including, but not limited to, fuel transfers at the Bulk Fuel Storage 
Tanks at the Facility. Respondent shall, however, maintain environmental controls, release detection 
and release response protocols, and compliance with applicable regulations. 

2. Take immediate steps to install a drinking water treatment system or systems at Red Hill Shaft to ensure 
distribution of drinking water conforms to the standards prescribed by the Safe Drinking Water Act and 
applicable regulations and minimize movement of the contaminant plume(s). The treatment system(s) 
shall be reviewed and approved by the Department prior to installation and shall be installed as 
expeditiously as practicable. 

3. Within thirty days of receipt of this EO, submit a work plan and implementation schedule, prepared by 
a qualified independent third party approved by the department, to assess the Facility operations and 
system integrity to safely defuel the Bulk Fuel Storage Tanks. Upon the Department’s approval of the 
assessment, work plan, and implementation schedule, conduct necessary repairs and make necessary 
changes in operations to address any deficiencies identified in the assessment and work plan. Corrective 
actions shall be performed as expeditiously as possible. 

4. Within thirty days of completion of required corrective actions under Item 3, defuel the Bulk Fuel Storage 
Tanks at the Facility. Any refueling shall be subject to a determination by the Department that it is 
protective of human health and the environment. 

5. Within thirty days of receipt of this EO, submit a work plan and implementation schedule prepared by a 
qualified independent third party approved by the Department to assess operations and system integrity 
of the Facility to determine design and operational deficiencies that may impact the environment and 
develop recommendations for corrective action. Submit the assessment, proposed work, and 
recommendations for corrective action to the Department with an implementation schedule. Upon the 
Department’s approval, perform work and implement corrective actions. Corrective actions shall be 
performed as expeditiously as possible. 
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1.2 Objectives 
The objective of the project is to address Actions 3 and 5 from the EO above.  Specifically, conduct operational 
readiness assessment to identify facility systems integrity risks that may impact the environment and to identify 
corrective actions to address any deficiencies.  This includes the following: 

• Assess the Facility operations and system integrity to safely defuel the Bulk Fuel Storage Tanks. 
• Assess operations and system integrity of the Facility to determine design and operational deficiencies 

that may impact the environment and develop recommendations for corrective action. 

1.3 Scope 
In addition to the specific actions required by the EO for RHBFSF, the team reviewed operational practices to 
assess the state of ongoing operations at Red Hill and Pearl Harbor. Facility systems integrity was evaluated to 
determine potential impacts to the environment, personnel health and safety, the public, and mission readiness.  
Assessments were conducted for defueling Red Hill and for ongoing operations at Pearl Harbor and Red Hill. 

1.4 Assessment Team 
The Risktec Assessment Team consisted of the following individuals: 

•  PE, Principal Consultant II; 
•  Principal Consultant II; 
•  Principal Consultant II; 
•  PE, PHA Facilitator and Technical Director; and 
•  PHA Scribe. 

2 METHODOLOGY 
The assessment was conducted onsite.  Methodology included completing the Occupational Health and Safety 
Administration (OSHA) Process Safety Management of Highly Hazardous Chemicals (29 CFR 1910.119) Audit 
Checklist and the Environmental Protection Agency (EPA) Spill Prevention Countermeasures and Controls (SPCC, 
40 CFR 112)) Field Inspection and Plan Review Checklist.  These checklists are used by OSHA, EPA, and facilities 
to audit their PSM and SPCC programs against regulations and best practices.   
PSM and SPCC are two U.S. regulatory programs that are commonly in place at large marine bulk terminals.  
Regardless of regulatory applicability, these programs represent good industry practices and are also applied 
outside the United States through Risk Based Process Safety (RBPS) programs and through strong spill 
management and containment programs. 
A Hazard and Operability Study (HAZOP) was performed to assess the operational risks associated with both 
defueling Red Hill and for ongoing operations at Red Hill and Pearl Harbor.  The HAZOP is a baseline operational 
risk assessment for the facility and can be used to manage operational risks within a management system for 
continual improvement.   
The reviews resulted in evaluations of systems integrity and potential impacts to the environment, health and 
safety, the public, and mission readiness. 
A list of acronyms is included in Appendix A and definitions are included in Appendix B. 

2.1 Documentation Review 
The review of documentation consisted of: 

• Organizing all procedures, plans and evidence provided by the client; 
• Requesting additional procedures, plans and documents; 
• Reviewing each procedure and document and recording concerns; and 
• Generating recommendations. 
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3 OPERATIONAL READINESS ANALYSIS 
3.1 General Overview 

In conducting the Operational Readiness Assessment, the Risktec team included information from the HAZOP, 
the PSM and SPCC checklists, interviews, and field validations, in order to assess the facility’s risks and make 
recommendations for defueling Red Hill and for ongoing operations at Pearl Harbor and Red Hill. 
Although Risktec concurs with the facility’s determination that the OSHA PSM regulation does not apply to the 
facility for various reasons (not documented in this report), it is recommended that a “risk-based process safety 
management system” be implemented to reduce the likelihood of releases, quickly detect those releases, and 
mitigate the impact of releases.  This type of management system has been proven throughout industry to not 
only reduce releases, but to favorably impact bottom line results.  A model management system already exists 
for Navy facilities and is described in depth in the Navy Safety and Occupational Health Manual, OPNAV M-
5100.23.  Although this document doesn’t specifically address process safety, much can be leveraged to develop 
a risk-based process safety management system. 
A management system framework will allow the NAVSUP Fuels group to effectively manage the operations at 
Red Hill and Pearl Harbor going forward.  In facilities not applicable to OSHA’s Process Safety Management 
Program, the industry best practice is the implementation of a Risk Based Process Safety management system.  
A Risk Based Process Safety (RBPS) management system allows the facility to identify risks, implement programs 
to address the risks, and continuously improve.  This approach ensures the facility’s programs are suitable for 
the operational, environmental and safety risks at the Pearl Harbor Defense Fuel Supply Point. 
The Risk Based Process Safety approach recognizes that all hazards and risks are not equal; consequently, it 
advocates that more resources should be focused on more significant hazards and higher risks.  
Essential elements of a risk-based management system are shown in Figure 1 below. 

 

 

Figure 1: Risk Based Process Safety Management System 

(Ref: Risk Based Process Safety Overview, Process Safety Overview for Non PSM Facilities) 
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A strong RBPS management system, coupled with strong process safety leadership, is the only way to sustainably 
avoid large and small incidents alike. Loss prevention benefits include: 

 Lives saved and injuries prevented  
 Reduced property damage loss 
 Reduced business interruption loss 
 Reduced fines and litigation costs 
 Reduced regulatory attention 
 Reduced remediation costs 

Operating organizations around the world have learned that when they implement robust process safety 
management systems, their productivity and quality increase while costs decrease.  This can lead to improved 
quality and reduced rework. 

3.1.1 Jurisdictional Overlap 
3.1.1.1 Organizational Structure 

From the facility’s Operation, Maintenance, Environmental and Safety (OMES) Plan, the relationship between the 
various Government agencies and contractors are as follows (see Figure 2 also):  

 The JBPHH owns the fueling infrastructure (e.g., piping, tanks, etc.) and the fuel at the FLC Pearl Harbor.  
 NAVSUP Fleet Logistics Center Pearl Harbor (NAVSUP FLCPH) provides logistics, business and support 

services to fleet, shore and industrial commands of the Navy, Coast Guard and Military Sealift Command 
and other joint and allied forces.  

 The DFSP Pearl Harbor Bulk Terminal is a government‐owned/government‐operated (GOGO) facility that 
is operated and maintained by government civilian personnel.  

 Joint Base Pearl Harbor Hickam (JBPHH) is the owner of the property. The DFSP Pearl Harbor Bulk 
Terminal is considered to be a tenant on the JBPHH.  

 The Joint Base Security Department provides security and law enforcement to JBPHH.  
The United States Environmental Protection Agency and Hawaii Department of Health made the following 
determination in the 2014 Administrative Order of Consent (AOC):  

 Facility Owner:  NAVY (Commander Navy Region Hawaii)  
 Facility Operators: NAVY (Commander Navy Region Hawaii) 

The DLA’s current organizational structure and complex accountability/responsibility roles has created an 
environment where operational readiness is threatened.  The facility has not kept up with modern industrial 
trends for operational philosophy, technology, or safeguards.  For example, a standard set of piping and 
instrumentation drawings showing all installed equipment, including instrumentation, is not available.  Also, 
Control Room Operators (CROs) must rely on a single PIT to monitor the gravity pressure created by 3.5 miles 
of pipeline and approximately 200 feet of product head from any of the Red Hill tanks.  
In general, most federal and state safety and environmental programs are designed assuming that the facility 
“owner” and facility “operator” are one in the same.  In this configuration, there is no confusion as to who is 
responsible for the safe operation of the facility, and who is authorized to allocate necessary resources to 
maintain that safety. 
Risktec personnel are aware that other DOD Bulk Fuel facilities are managed differently.  For example, instead 
of GOGO, there are government‐owned/contractor‐operated (GOCO) and contractor‐owned/contractor‐operated 
(COCO) arrangements. 
Although strategic fuel management is critical to completion of the mission of the Navy, operating fuel terminals 
is not part of their core competencies.    In order to address operational and maintenance issues created by 
jurisdictional overlap, and to expeditiously restore the mission readiness of the facility, it is recommended to 
evaluate alternative operational arrangements such as Government Owned Contractor Operated (GOCO) or 
Contractor Owned Contractor Operated (COCO). 

MARKING REMOVED

MARK  OVED



JBPHH Operational Readiness Assessment Document No: 22-SGH-01-2 
NAVSUP Fleet Logistic Pearl Harbor Issue: 1 

  Main Body: Page 11 of 40 

 

Figure 2: Organizational Overlaps at JBPHH DFSP 

3.2 Hazard and Operability Study 
A Hazard and Operability Study (HAZOP) was performed to assess the operational risks associated with both 
defueling Red Hill and for ongoing operations at Red Hill and Pearl Harbor. The HAZOP is a baseline operational 
risk assessment for the facility and can be used to manage operational risks within a management system for 
continual improvement.  
The HAZOP report documents a Process Hazard Analysis (PHA) for Pearl Harbor and Red Hill Fuel Terminal for 
NAVSUP FLCPH. The review was conducted using the Hazard and Operability (HAZOP) and What-If 
methodologies. The methodologies employed in this study meet the requirements of the Occupational Safety 
and Health Administration (OSHA) rule, Process Safety Management of Highly Hazardous Chemicals (29 CFR 
1910.119) and the Environmental Protection Agency’s rule 40 CFR Part 68, Accidental Release Prevention 
Requirements, Risk Management Program Under the Clean Air Act, Section 112(r)(7). 
The PHA was conducted in-person on dates February 7, 2022, through February 11, 2022, and on February 21, 
2022, through February 25, 2022. The PHA Team met for a total of ten (10) days. The PHA was facilitated and 
documented by Risktec with key participation from Navy Supply Fleet Logistics Center Pearl Harbor personnel 
and support personnel. The multidisciplinary team identified process hazards associated with the Pearl Harbor 
& Red Hill Fuel Terminal. The team focused on those process hazards that could lead to significant impact on 
mission readiness, safety or health, public, and/or environment during routine and non-routine operations. 
The PHA Team identified one hundred twenty (120) recommendations for reducing the likelihood and/or severity 
of potential consequences associated with the Pearl Harbor & Red Hill Fuel Terminal.  Those recommendations 
are prioritized and segregated by affected facility in the tables included in Section 4. 
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3.3 Operational Readiness 
3.3.1 Employee Participation 

Employee Participation is an element of the Occupational Safety and Health Administration’s (OSHA) PSM 
Standard as well as a good industry practice for managing process safety.  The regulatory language requires 
that: 

 Employers consult with employees, and their representatives, on the development of process hazards 
analyses and on the development of the other elements of process safety management. 

 Employers provide to employees, and their representatives, access to process hazard analyses and to 
all other process safety information. 

3.3.1.1 Observations 
Within the Fuels team, Employee participation opportunities include safety meetings, department meetings, and 
morning operations planning meetings.  Interviews with facility personnel indicated that Safety Councils are 
being formed in 2022. 

3.3.1.2 Opportunities for Improvement 
There were no opportunities identified. 

3.3.2 Process Safety Information/ Process Knowledge Management 
Process Safety Information (PSI) should be compiled before conducting any process hazard analyses. This data 
enables the owner/operator, employees and contractors involved in operating the process to identify and 
understand the hazards posed by those processes involving highly hazardous chemicals. 

3.3.2.1 Observations 
The following process information was observed: 

 Process Flow Diagrams; 
 OMES Manual; and 
 Various uncontrolled documents including pump curves, information on the AFFF system, and other 

uncontrolled engineering documents. 
3.3.2.2 Opportunities for Improvement 

Develop a Process Safety Information (PSI) policy which identifies the necessary PSI, how it will be maintained 
and where it will be stored and who will be responsible.  After implementing a Management of Change Program, 
ensure that documentation is updated or created as needed, and maintained in a document control system.  At 
a minimum, ensure that information includes: 

 Piping and Instrumentation Diagrams (maintained “evergreen”); 
 Operating Procedures; 
 Safe Upper and Lower Operating Limits; 
 Materials of Construction; 
 Electrical Diagrams; 
 Electrical Classifications; 
 Relief Systems and Design Basis; and 
 Codes and Standards Employed. 

3.3.3 Process Hazard Analysis/ Hazard Identification and Risk Assessment 
A critical component to process safety and reliability is conducting through detailed hazard analysis and risk 
assessment.  Prior to undertaking this effort, a risk tolerability/acceptance matrix must be developed.  The matrix 
shown below is JBPHH’s current risk matrix.  It is included in each operating order. 
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Figure 3: JBPHH Risk Matrix 

This type of matrix is referred to as a “4 by 4” matrix, in that it includes four rows for consequence and four 
columns for probability.  The matrix is acceptable as is but does not reflect current industry best practice.  
Primarily, it is lacking consequences for environmental and public impacts and probabilities are qualitative, 
instead of quantitative.  Additionally, there are no definitions for the probability terms – “Likely, Probable, May, 
and Unlikely”.  Also, there are no criteria for Risk Levels – “1-Critical, 2-Serious, 3-Moderate, 4-Minor, or 5-
Negligible”.  Although, the Navy Safety and Occupational Health Manual included some information for risk 
assessments, it appeared that this information was not being utilized. 
Figures 4 through 7, below, provide a good example of a “5 by 5” matrix with definitions and requirements for 
all factors. 
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Figure 4: Industry Matrix (5 by 5) 
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Figure 5: Industry Matrix: Consequence Table 

 

 

Figure 6: Industry Matrix: Likelihood Table 
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Figure 7: Industry Matrix: Risk Ratings and Actions 

3.3.3.1 Observations 
JBPHH performed the initial Process Hazard Analysis for the JBPHH DFSP in February 2022, resulting in 120 
recommendations.  This was the first round of PHA to be performed and should be continued to be updated 
every five years. 

3.3.3.2 Opportunities for Improvement 
Consider repeating/revalidating the Process Hazard Analysis (PHA) every 5 years to assess the hazards 
introduced by implementing changes to the process.  The next PHA would be due in 2027. 
Develop a policy and schedule for PHA completion that includes techniques and methods to be used, personnel 
to include and information to be reviewed.  Include a requirement for all major projects to include a PHA as part 
of the project design. 
Evaluate JBPHH risk matrix to include expanded consequences for Environmental and Public Impact.   

3.3.4 Operating Procedures 
OSHA PSM requires written operating procedures to provide clear instructions for safely conducting activities 
involved in operating processes and to develop and implement safe work practices to control hazards during 
operations of covered processes.  Operating procedures are required for all operating phases including: 

 Initial startup 
 Normal operations 
 Temporary operations 
 Emergency shutdown 
 Emergency operations 
 Normal shutdown 
 Startup following a turnaround or after an emergency shutdown 
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3.3.4.1 Observations 
The OMES Manual contains Operating Procedures which are top-level documents explaining work processes for 
Red Hill and Pearl Harbor DFSP.  Beneath the OMES Procedures there are Operations Orders (Figure 8), second-
level documents, which explain detailed step by step instructions for carrying out work.  Per the OMES manual, 
“The Operations Orders are specific written orders to complete a task or operation. These orders include the 
delivery of fuel, repair and/or installation of equipment, etc. The order describes the “who, what, where, when 
and why” of a specific operation.   

 

Figure 8: Operations Orders are contained in the OMES 

All operations orders are incorporated into the DFSP Pearl Harbor Bulk Terminal Fuels Asset Management and 
Maintenance System (FAMMS) computer program. The FAMMS program is designed to provide most of the 
pertinent details needed by the operators.  

Two types of Operations Orders are used by the DFSP: Specific Operation Orders and Recurring Operation 
Orders.   Most of the Operations Orders were developed and implemented following the May 6, 2021, incident. 

Specific Operation Orders are used for the following operations and functions:  

 Receipts and issues to or from ships and other watercraft 
 Commercial pipeline operations 
 Tank-to-tank transfers 
 Issues to tank trucks (occurring at one time) 

Recurring Operation Orders are written for infrequent operations, such as: 

 Small issues at truck load stands, e.g., for calibrations of meters  
 Loading multiple trucks at the truck fill stand 
 Isolating tanks (e.g., for preventive maintenance) 

Recurring Operations Orders are reviewed each morning and modified to meet the operations for that day’s 
activities.   If the operator discovers that there is an inconsistency with the order, the supervisor approves the 
change and the operator proceeds.  All high-risk activities are signed-off by the Deputy Fuels Director. 

The template for Operations Orders does not contain detailed step by step instructions and other key information 
required to comply with OSHA PSM.   
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Operations orders for the following activities were reviewed: 

 F76 Fuel Line Pressure to Hotel pier for PPSI Pressure Testing 
 Repack F76 Pipeline from Upper Tank Farm Tank 54 to Hotel Piers 1 – 4 
 Loading Commercial JP5 Trucks from UTF TK 55 
 Loading FLC F76 Truck from UTF TK 47 
 Loading FLC JP5 Trucks from UTF TK 55 

Currently, the Fuels department performs simultaneous operations routinely.  At the time of the PHA, 
simultaneous operations must be approved by the Fuels Deputy Director.  The limiting factor is the number of 
available personnel. 

There is no training associated with operations orders.  However, ‘high risk activities’ do have a discussion before 
the order is initiated. 

3.3.4.2 Opportunities for Improvement 
Operating orders (procedures) should be established in writing for each work activity and all operational phases.  
A new procedure template with all industry best practice sections (like health and safety, consequence of 
deviation, etc.) included should be developed.  NOTE: During the HAZOP, a procedure template was provided 
to POND personnel.  Normal operations and emergency operations should be addressed; emergency operations 
should address loss of electricity, building ventilation, fire or explosion.  

Develop Operations Orders that include the following: 

 Ensure that the procedures describe the expected system response, how to determine if a step or task 
has been done properly, and possible consequences associated with errors or omissions.  

 Address safe operating limits and consequences of deviation from safe operating limits.  
 Address limiting conditions for operation. 
 Provide clear, concise instructions with a place for initialling critical steps. 
 Supplement procedures with checklists.  
 Make effective use of pictures and diagrams.  
 Develop written procedures to control temporary or non-routine operations.  
 Interlink related procedures.  
 Validate procedures and verify that actual practice conforms to the intended practice. 
 Signature block with date and approvals 

Ensure Operations Orders are reviewed annually and updated and maintained in a document control system. 

Ensure Operators are trained on the Operations Orders initially and with refresher training every three years. 

Ensure a section of the new procedure template discusses PPE required, the hazards of the fuels and what to 
do if you come in contact with the fuels. 

All operating orders/procedures should be version controlled within a document control system where 
changes/revisions to the documents are managed and to allow for yearly document review. 

As part of a Life Critical Safety Program, the following should be addressed.  Further Life Critical Procedures are 
addressed in the Hot Work Section 3.3.9.   

Develop a formal written procedure implementing a Lock-out/Tag-out (LOTO) process including training on the 
LOTO work permit. 

Develop a formal written procedure implementing a line opening process that address hazards and controls that 
must be in place. 
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Implement an access control process that includes electronic badging into and out of the facility.  This system 
should report real-time accounting for all personnel in the facility.  In lieu of an electronic system, implement a 
sign-in/sign-out process which is controlled by the Control Room Operator (CRO). 

3.3.5 Training/Training and Performance Assurance 
OSHA PSM intends for training to impart knowledge of the process and its hazards, teach skills in performing 
operating procedures including emergency operations and assure that employees understand and adhere to the 
current operating procedures and safe work practices of the process. 

3.3.5.1 Observations 
The basic training curriculum for Pearl Harbor DFSP is located in the ESAMs, My NAVSUP programs, and 
OPNAVINST5100.  At the time of the review, training records indicate that training is completed on-time.  
Supervisors and Work Leaders remind employees when training is behind schedule.  Due to Covid restrictions, 
some specialized training is past due, because in-person training was prohibited.   
Basic safety training is provided to all employees.   
Confined Space training for most operators consists of On-the-Job awareness level training. The Safety Officer 
and other key individuals responsible for Confined Space Entries receive specialized training. 
An Operator Competency-Based Training program is in place.  Control Room Operators and Roving Operators in 
the Fuels department, go through an initial operations-specific training program.  New employees shadow an 
existing operator for approximately 2 months.  During this time of On-the-Job (OTJ) training, the experienced 
operator uses a qualification checklist to mentor the new employee.  Upon completion of the checklist, the new 
employee is interviewed by the Work Leader or the Bulk Fuels Operations Supervisor, who determines if the new 
employee is qualified to work on his own.     
There is no training on routine or non-routine operations orders.  The supervisors and operators discuss high 
risk operations orders before work begins. 
A best practice in industry operator training is a competency-based graduated training continuum.  Training 
programs include a combination of simulators, emergency shutdown and response, OTJ training and computer-
based modules.  Testing includes a passing threshold.  Review boards (comprised of multiple people) review the 
training records and meet to determine qualifications and repeat training requirements. 

3.3.5.2 Opportunities for Improvement 
Implement a formal written program establishing operator initial and refresher training requirements.  Job 
shadowing can be one aspect of this training program, but should not constitute the primary training method.  
Consider operator pre-qualification requirements prior to employment.  Establish a training 
department/coordinator to be responsible for all training activities and consider using a process simulator for 
CRO initial and refresher training.   

 Ensure training programs include initial and refresher training on Safe Work practices for affected 
employees. 

 Ensure Operators are trained to reliably perform their roles including training on Operations Orders and 
formal verification of competency. 

3.3.6 Contractors 
Best practice for contract workers in a marine terminal will ensure that contract workers can perform their jobs 
safely, and that contracted services do not add to or increase facility operational risks.  Pearl Harbor DFSP 
addresses contractor safety expectations in the contract.  Project managers oversee contractors and their safety 
performance.   The US Army Corps of Engineers Safety and Health Requirements Manual EM-385-1-1 (November, 
2014) is used to manage contractor projects; compliance with this manual is a contract requirement.  Under EM-
385, contractors must submit an Accident Prevention Plan (APP) or Project Safety and Occupational Health (SOH) 
Plan for each project.  The EM-385-1-1 references 29 Code of Federal Regulation (CFR) 1910, Occupational 
Safety and Health Standards for General Industry, among other safety and health standards. 
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3.3.6.1 Opportunities for Improvement 
No further opportunities were identified. 

3.3.7 Pre-Startup Safety Review (PSSR) 
A Pre-startup Safety Review is a final check to verify readiness of a process and help to ensure that the process 
is safe to start (if new or modified) or restart (if returning to service after a shutdown). 
A Pre-Startup Safety Review verifies that significant hazards arising from plant or equipment modifications have 
been eliminated or minimized to an acceptable level and ensures that all elements relevant to safe operation 
have been addressed prior to the initial startup of new or modified facilities.  This includes verification that the 
construction and equipment are in accordance with the design specifications, the facility is prepared to safely 
start up, operators have been adequately trained, a process hazard analysis (PHA) has been performed with all 
pre-startup action items complete, and operating procedures have been updated to ensure continuing safe 
operation.   
A PSSR should be conducted by subject matter experts with representatives from the operations, maintenance 
and engineering groups.  Templates for PSSRs are publicly available.  A best practice is to edit the PSSR template 
prior to use with process-specific questions or process-specific issues to be addressed prior to start-up/restart. 
A PSSR should be performed for: 

 New facilities, 
 Modified facilities when the modification is significant enough to require a change in the process safety 

information. 
 Startup following an extended shutdown.  

3.3.7.1 Opportunities for Improvement 
Develop a formal written procedure implementing a Pre-Startup Safety Review (PSSR) program. 
Develop a written plan for conducting Prestart-up Safety Reviews including the use of a PSSR template. The 
plan should include roles and responsibilities, approvals, conditions that must be met prior to startup, 
communication requirements to affected people, and update of affected records, like piping and instrumentation 
diagrams.    
The PSSR template will help to identify actions that must be completed before start-up as well as actions that 
may be completed after start-up within 30/60/90 days.  Follow-up actions should be tracked in an action tracking 
tool. 

3.3.8 Mechanical Integrity/ Asset Integrity and Reliability 
The asset integrity element is the systematic implementation of activities, such as inspections and tests 
necessary to ensure that important equipment will be suitable for its intended application throughout its life. 
Specifically, work activities related to this element focus on: (1) preventing a catastrophic release of a hazardous 
material or a sudden release of energy and (2) ensuring high availability (or dependability) of critical safety or 
utility systems that prevent or mitigate the effects of these types of events. 

3.3.8.1 Observations 
Personnel interview indicated Mechanical Integrity (MI) procedures existed for some equipment, but no 
procedures were provided or reviewed.  The Recurring Maintenance Minor Repair program is used to manage 
maintenance of equipment.  Based on personnel interview, training of personnel involved in maintaining the 
ongoing integrity of process equipment is primarily done as "on-the-job training". 
 
 
 

MARKING REMOVED

MARK  OVED



JBPHH Operational Readiness Assessment Document No: 22-SGH-01-2 
NAVSUP Fleet Logistic Pearl Harbor Issue: 1 

  Main Body: Page 21 of 40 

3.3.8.2 Opportunities for Improvement 
 Develop and implement detailed MI procedures for all equipment subject to test and inspection 

requirements.  
 Develop structured written procedures for training personnel involved in maintaining the ongoing 

integrity of process equipment. 
 Develop a list of critical operating equipment and instrumentation as well as a plan for stocking of this 

critical equipment. 
3.3.9 Hot Work Permits/ Safe Work Practices 

Hot work permits are intended to control hot work operations to minimize ignition sources for potential fires and 
explosions resulting from releases of flammable materials.  Hot work operations apply to electric or gas welding, 
cutting, brazing, and similar flame or spark producing operations such as grinders, welding burning, or brazing. 
A program covering Life Critical Safety procedures should focus on the higher risk activities which have been 
shown to most likely result in fatalities. These procedures contain actions individuals can take to prevent a work-
related fatality. While some of these are covered in the OMES and the OPNAVINST 5100, they should be 
enhanced to contain requirements of OSHA PSM as well as good industry practice. 

3.3.9.1 Observations 
Five sample hot work permits were reviewed, and the Fire Chief was interviewed.  The Fire Chief is responsible 
for issuing hot work permits at Pearl Harbor DFSP.  According to the OMES the facility complies with NFPA 51B 
“Standard for Fire Prevention During Welding, Cutting, and Other Hot Work”. 
The OMES does not describe the requirements for conducting hot work and the requirements for hot work are 
not readily available to the operators or other workers at RHL and PRL. 
There is not a Safe Work Permitting procedure for work other than hot work.   

3.3.9.2 Opportunities for Improvement 
The following opportunities exist for improving the hot work program at PRL and RHL. 
As part of a Life Critical Safety program, the following should be addressed.  Further Life Critical procedures are 
addressed in the Operating Procedures Section 3.3.4. 
Develop and implement a hot work program that is owned by the Operations / Fuels group.  This program should 
meet the criteria of OSHA PSM.  It should ensure that Operators know what hot work is being performed in their 
area, and that operators are trained to write hot work permits. 
In addition, develop and implement a Safe Work program that includes procedures and controls for confined 
space entry, energy isolation, elevated work, and other Life Critical procedures. 
Consider the Operations Department (Fuels) to be the owner of the Life Critical Standards.  The owner will issue 
the permits for work conducted within their area, be trained to issue hot work permits, and shall be responsible 
for monitoring hot work being conducted in their area of operation. 

3.3.10 Management of Change 
The MOC element helps ensure that changes to a process do not inadvertently introduce new hazards or 
unknowingly increase risk of existing hazards. The MOC element includes a review and authorization process for 
evaluating proposed adjustments to facility design, operations, organization, or activities prior to implementation 
to make certain that no unforeseen new hazards are introduced and that the risk of existing hazards to 
employees, the public, and/or the environment is not unknowingly increased. It also includes steps to help 
ensure that potentially affected personnel are notified of the change and that pertinent documents, such as 
procedures, process safety knowledge, and other key information, are kept up to date. 
The JBPHH does not currently have a formal Management of Change program.  As a result, changes to equipment 
and procedures do not undergo a systematic hazard review along with documentation of the changes in the 
process safety information (drawings, procedures, training, set point limits, etc.). 
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An MOC is used to ensure that the environmental, health, and safety risks are carefully evaluated and controlled 
prior to implementing significant changes. The MOC process gives employers a chance to identify potential new 
hazards that could result from these changes. 
The MOC process should be conducted in a systemic way. The basic steps to follow include: 

1. Recognize the proposed change(s). 
2. Evaluate the hazards and risks. 
3. For a simple change, a simple MOC checklist can be completed. 
4. Determine if the hazards and risks can be reduced, controlled, or eliminated. 
5. Assign actions if hazard control measures are required. 
6. Determine if the change(s) can or should be made. 
7. The person who is authorized to approve a change (for example, Deputy Director of Operations) should 

be identified who can approve changes to proceed. 
8. Implement change(s) if determined safe to do so. 
9. Conduct Pre-Startup Safety Review (PSSR). 
10. Ensure actions required for Startup are complete.  A separate PSSR checklist is provided. 
11. Train workers on the implemented changes. 
12. Approve change for Startup. 

A Management of Change program can be either paper-based or electronic, and a simple way to initiate a new 
MOC program is to use a paper-based system.  A paper-based MOC template is provided in Appendix D, along 
with a What-If template for evaluating medium complexity changes. 
Ideally, a dedicated person should be assigned to be the MOC Coordinator for the facility to ensure that changes 
are properly evaluated, actions are followed up in an action tracking system, and documentation is complete.  
Training and implementation will be required to have an effective MOC program. 

3.3.10.1 Observations 
Different organizations at Pearl Harbor DFSP are responsible for implementing projects including the following: 

 NAVFAC – owners of facilities, roads, fences.  Engineering support for large projects. 
 EXWC – Technical experts for construction 
 POL (Petroleum, Oil, Lubricants) specialists – Implementation of large projects, pigging, tank 

inspections. 
 Fuels Organization #700 –Maintenance and improvement projects (RMRR) 

A Management of Change program is not in place at Pearl Harbor DFSP. 
3.3.10.2 Opportunities for Improvement 

Develop a formal written procedure implementing a Management of Change (MOC) process.  The process should 
be paper-based initially with the goal to move to an electronic system once the program is fully implemented 
and understood.  Implement a Management of Change program that includes: 

 Training for all employees. 
 Define the scope of the MOC system.  
 Manage all sources of change. 
 Ensure that MOC reviewers have appropriate expertise and tools. 
 Levels of review and authorization/approvals are defined. 
 Update records.  
 Communicate changes to personnel. 

As part of the MOC and PSSR procedures, require operator training before any process change is made. 
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3.3.11 Incident Investigation 
Developing, sustaining, and enhancing incident investigation competency allows an organization to learn from 
experience. Incident investigation is a process for reporting, tracking, and investigating incidents that includes: 
(1) a formal process for investigating incidents, including staffing, performing, documenting, and tracking 
investigations of process safety incidents and (2) the trending of incident and incident investigation data to 
identify recurring incidents. This process also manages the resolution and documentation of recommendations 
generated by the investigations. 

3.3.11.1 Observations 
Incidents or “Mishaps” at Pearl Harbor DFSP are reported in the Enterprise Safety Applications Management 
System (ESAMS). ESAMS is an application that houses the safety training modules, records, collects data for 
“mishaps”, fire and emergency services response as well as equipment and vehicle tracking.  According to the 
OMES Manual Section 8.4, training is ‘periodically’ provided for hazard/mishap incidents. 
Incident investigations are completed by the Safety Officer.  He does not use any tool or investigative methods.  
He uses an ESAMS screen (template) to complete the data input and ‘lead’ him through the investigation.  Near 
misses are generally not reported, investigated, or communicated. 
Interviews also concluded that incident investigation results, may be discussed in a Safety Stand-down or 
Operational Pause.  Employees that do not attend this stand-down may not receive this information.  
OPNAVINST 5102 Navy and Marine Corps Mishap and Safety Investigation, Reporting and Recordkeeping Manual 
describes the incident investigation program requirements. 
On May 6, 2021, a major incident occurred at the Red Hill facility.  The event was investigated by Austin 
Brockenbrough and Associates (ABA), LLC and an investigation report was issued on September 7, 2021.  
Personnel interviews indicated that Fuels organization personnel received a debrief on the incident conclusions.  
However, some operators interviewed did not recall receiving the debrief or indicate an understanding of the 
root causes. 
Although the 07 September, 2021 Red Hill Fuel Facility Pipeline Failure Full System Integrity Report showed a 
root cause of “incorrect sequencing of valves” and “procedural error”, a modern incident investigation technique 
would look closely at the organizational procedural issues, including why the procedures were deficient and how 
the management system should be improved to address procedural issues.  It was also observed that the 
investigation report did not utilize an industry accepted incident investigation tool.  Focusing on human behavior 
as a root cause is not part of a modern incident investigation technique. 

3.3.11.2 Opportunities for Improvement 
Consider updating OPNAVINST 5102 to reflect modern incident investigation tools and techniques that are fit for 
purpose, and scalable for the level of incident (such as Source, Tap Root, Apollo, 5 Whys and Fishbone for simple 
investigations, and others).   
Ensure training is provided in selected incident investigation techniques.  Lessons learned should be 
communicated at all levels for serious incidents. 
Develop a systematic and in-depth approach to safety, health, and environmental event/incident investigations 
and reporting with an emphasis on the following: 

 The policy should address roles and responsibilities, communications, and incident documentation. 
Investigations should follow formal methodologies to identify root causes.   

 Verify that all incidents and near misses are reported. 
 Ensure the investigations are timely, thorough, effective, and efficient. 
 Communication of mishap/incidents should include a discussion of the root cause, contributory causes 

as well as corrective actions for all employees involved. 
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Figure 9: Incident Hierarchy 

3.3.12 Emergency Planning and Response/Emergency Management 
The team completed the U.S. Occupational Safety and Health Administration’s (OSHA’s) Process Safety 
Management (PSM) of Highly Hazardous Chemicals (29 CFR 1910.119) Field Checklist.  This review process 
included the review of relevant documents and validation with field observations and interviews. 
The team reviewed the following Joint Base Pearl Harbor Hickam plans addressing Emergency Planning and 
Response: 

 JBPHH Core Contingency Plan,  
 Emergency Response Procedures (Section 7 of the Operations, Maintenance, Environmental and Safety 

Plan, Defense Fuel Support Point, Pearl Harbor Bulk Terminal, Pearl Harbor, Hawaii), and  
 Red Hill Fuel Storage Facility Response Plan. 

3.3.12.1 Observations 
Observations regarding JBPHH practices are shown in the OSHA PSM Field Checklist provided in Appendix E. 
The Emergency Planning and Response Program is a robust program with some best practices.  Areas of best 
practices include the following.  Also, personnel are trained in their roles. 

 Robust spill response equipment is available at storage locations including Ford Island SMT, Fire 
Department, Fuels Building, and field locations. 

 Contracts are held with emergency response contractors and the contractor contact information is 
contained with the FRP. 

 Maintenance is conducted on critical emergency response equipment including alarm system, oil tight 
door, and fire response equipment. 

There is currently no formal access control system to track all workers inside the facilities. 

 

MARKING REMOVED

MARK  OVED



JBPHH Operational Readiness Assessment Document No: 22-SGH-01-2 
NAVSUP Fleet Logistic Pearl Harbor Issue: 1 

  Main Body: Page 25 of 40 

3.3.12.2 Opportunities for Improvement 
Some opportunities exist for improvement including the following: 
Typically, facilities have alarms for local emergencies (leave the work area and muster at a safe distance) and 
evacuation alarms (evacuate the facility).   

 It is recommended to distinguish between local emergencies with muster points, and evacuation 
emergencies. 

 All employees entering the facility should be trained on the types of alarms and muster/evacuation 
routes 

 It is recommended that alarms are tested weekly to ensure alarm operability and to raise awareness of 
employee understanding of alarm types. 

Ensure personnel are trained and there is a system in place to carry out and document head count following a 
local muster or evacuation. 

 Implement an accountability system to track personnel inside the facility. 
Ensure an emergency response critique is carried out, documented, and that actions are followed up after each 
actual emergency response or drill. 

3.3.13 Compliance Audits 
Compliance Audits are an element of OSHA’s Process Safety Management (PSM) Standard and are a good 
industry practice for managing process safety.  The audit element is intended to evaluate whether management 
systems are performing as intended. 
Risktec did not review or conduct any compliance audits during their assessment.  Facility personnel interviews 
indicated that an annual self-assessment if performed for safety programs. 

3.4 Preparedness and Prevention (SPCC/FRP) 
The Preparedness and Prevention review compliments the PSM Emergency Planning and Response element in 
Section 3.3.11 above.  The JBPHH DFSP relies on several emergency preparedness and response plans to ensure 
effective actions are taken for any emergency.  These plans meet US Coast Guard and US EPA requirements, 
are thorough and detailed and are listed below: 

 Commander Navy Region Hawaii (CNRH) Integrated Contingency Plan (ICP) 
 Spill Prevention, Control, and Countermeasure (SPCC) Plan for Commander Navy Region Hawaii (CNRH) 
 Red Hill Fuel Storage Facility (RHFSF) Response Plan 

Each plan has been reviewed and verified in the field.  Personnel interviews were also held to validate roles and 
responsibilities. 
The U.S. Environmental Protection Agency SPCC Field Inspection and Plan Review Checklist for Onshore Facilities 
has been completed and is attached as Appendix F. 

3.4.1.1 Observations 
See Observations in Section 3.3.11 above. 

3.4.1.2 Opportunities for Improvement 
Like many large complex facilities, understanding roles and performing duties in an emergency situation is critical 
to minimizing the impact of the emergency, mitigating the consequences and expediting the recovery and return 
to normal operations.  Drills and exercises ensure all organizations and personnel are prepared and understand 
their assignments.  

 Conduct drills and exercises, both table-top and field, periodically to ensure all personnel are prepared 
and equipped to perform in an emergency.   
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APPENDIX A ACRONYMS AND ABBREVIATIONS 
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APPENDIX B DEFINITIONS 
HAZOP - A hazard and operability study (HAZOP) is a structured and systematic examination of a complex 
planned or operation in order to identify and evaluate problems that may represent risks to personnel or 
equipment. A HAZOP is one form of PHA. 
Life Critical Procedures – Rules to provide workers in the oil and gas industry with the actions they can take to 
protect themselves and their colleagues from fatalities. 
PHA - A process hazard analysis (PHA) is a set of organized and systematic assessments of the potential hazards 
associated with an industrial process. PHAs may include HAZOP, What-If Analysis and other methodologies. 
PSM - To help ensure safe and healthful workplaces, OSHA has issued the Process Safety Management of Highly 
Hazardous Chemicals standard (29 CFR 1910.119), which contains requirements for the management of hazards 
associated with processes using highly hazardous chemicals. 
Risk Based Process Safety – a process safety management framework to help drive operational excellence and 
reduce major accidents. 
SPCC – The purpose of the Spill Prevention, Control, and Countermeasure (SPCC) rule is to help facilities 
prevent a discharge of oil into navigable waters or adjoining shorelines. This rule is part of the U.S. 
Environmental Protection Agency’s oil spill prevention program and was published under the Clean Water Act. 
What-If Analysis - A What-if Analysis consists of structured brainstorming to determine what can go wrong in a 
given scenario. 
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APPENDIX E OSHA PSM FIELD CHECKLIST 
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PSM Compliance Audit Worksheets

Element # Element Name Reference1 Question Evidence of Compliance/Findings Recommendation

1 Employee 
Participation

119(c)(1)
68.83(a)

R

1.1  Does a written program exist addressing 
employee participation in PSM/RMP?

The Site is not covered under the OSHA Process Safety 
Management regulation and therefore, a written employee 
participation program is not required.  However, as a best 
practice, employee participate in the process safety of the 
facility should be incorporated in the other programs.

1 Employee 
Participation

119(c)(2)
68.83 (b)

R, I

1.2  Does the written plan address consultation 
with employees and their representatives on the 
conduct and development of PHAs?

1 Employee 
Participation

119(c)(2)
68.83(b)

R,I

1.3 Does the written plan include consultation 
with employees and their representatives on the 
development and implementation of other 
elements of the PSM/RMP standard?

1 Employee 
Participation

119(c)(3)
68.83( c)

R, I

1.4  Does the written plan provide for access to 
PHA and other PSM/RMP information by 
employees, contractor employees and their 
representatives?

1 Employee 
Participation

GMP
R, I

GMP1 Is there a confidential process for informing 
management of violations of the PSM/RMP 
program?

1 Employee 
Participation

GMP
R, I

GMP2 Is there a mechanism to continuously 
involve employees in the PSM/RMP process?

1 Employee 
Participation

GMP
I

GMP3 Based on a representative number of 
interviews, is there sufficient involvement of 
employees and contractors in the PSM/RMP 
program(s)?

2 Process Safety 
Information (PSI)

119(d)
68.65(a)

R, I

2.1  Has the owner or operator compiled written 
PSI before conducting any PHAs required by 
PSM/RMP, which includes information pertaining 
to the:

The initial PHA, although not required by regulation, was 
conducted in February 2022.  Recommendations to improve 
the Process Safety Information were made by the PHA Team.

2 Process Safety 
Information (PSI)

  a)    Hazards of the regulated substances used or 
produced by the process? Yes, Safety Data Sheets were available for all products.

2 Process Safety 
Information (PSI)   b)    Technology of the process? Only flow diagrams were available.

2 Process Safety 
Information (PSI)   c)    Equipment in the process?

Major equipment was listed in the flow diagrams, but 
equipment specific data was difficult to find since the 
equipment is very old.

2 Process Safety 
Information (PSI)

119(d)(1)
68.65(b)

Note – MSDS meeting 
1910.1200 may be 
used if they include 

this information
R, O

2.2  Based on review of a representative sample 
of PSI, does the PSI include information 
pertaining to the hazards of highly hazardous 
chemicals used or produced by the process, 
including:
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PSM Compliance Audit Worksheets

Element # Element Name Reference1 Question Evidence of Compliance/Findings Recommendation

2 Process Safety 
Information (PSI)   a)    Toxicity information? Yes in the Safety Data Sheet

2 Process Safety 
Information (PSI)   b)    Permissible Exposure Limits? Yes in the Safety Data Sheet

2 Process Safety 
Information (PSI)   c)    Physical Data? Yes in the Safety Data Sheet

2 Process Safety 
Information (PSI)   d)    Reactivity Data? Yes in the Safety Data Sheet

2 Process Safety 
Information (PSI)   e)    Corrosively Data? Yes in the Safety Data Sheet

2 Process Safety 
Information (PSI)    f)    Thermal & Chemical Stability Data? Yes in the Safety Data Sheet

2 Process Safety 
Information (PSI)

  g)    Hazardous effects of inadvertent mixing of 
different materials that could foreseeably occur?

No concerns since there are only three fuel products.  Mixing 
will only cause off-spec product which would be used as 
marine fuel.

2 Process Safety 
Information (PSI)

119(d)(2)
68.65(c)(1)

R

2.3  Based on review of a representative sample 
of PSI, does the PSI include information 
pertaining to the technology of the process, 
including:

2 Process Safety 
Information (PSI)   a)    Block Flow Diagrams or simplified PFD Yes, flow diagram available, however it would be beneficial to 

have the AFFF system on the same drawing.

2 Process Safety 
Information (PSI)   b)    Process Chemistry Yes

2 Process Safety 
Information (PSI)   c)    Maximum Intended Inventory Yes, 

2 Process Safety 
Information (PSI)

  d)    Safe Upper and Lower Limits for items such 
as temperatures, pressures, flows, or 
compositions

No.   Pressures, temperatures, limits not available

2 Process Safety 
Information (PSI)

  e)    Evaluation of the Consequences of 
Deviations? Yes, developed in the HAZOP Feb 2022

2 Process Safety 
Information (PSI)

119(d)(3)(i)
68.65(d)(1)

R

2.4  Based on review of a representative sample 
of PSI, does the PSI include information 
pertaining to the equipment in the process, 
including:

2 Process Safety 
Information (PSI)   a)    Materials of construction? Yes

2 Process Safety 
Information (PSI)   b)    P&IDs? No
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PSM Compliance Audit Worksheets

Element # Element Name Reference1 Question Evidence of Compliance/Findings Recommendation

2 Process Safety 
Information (PSI)   c)    Electrical classification? Yes a map is available

2 Process Safety 
Information (PSI)   d)    relief system design and design basis? No

2 Process Safety 
Information (PSI)   e)    ventilation system design? No

2 Process Safety 
Information (PSI)    f)    design codes and standards employed? Design codes for the old equipment is not available.  For 

newer equipment it is available

2 Process Safety 
Information (PSI)

  g)    material and energy balances for processes 
built after 5/26/92 for PSM, 6/21/99 for RMP? N/A

2 Process Safety 
Information (PSI)

  h)    safety systems (e.g. interlocks, detection or 
suppression systems)? Information is available for the AFFF system

2 Process Safety 
Information (PSI)

119(d)(3)(ii)
68.65(d)(2)

R, O, I

2.5  Based on review of a representative sample 
of PSI, has the employer documented that 
equipment complies with recognized and 
generally accepted good engineering practice, 
codes and standards? 

Original equipment from the 1940's is not required to comply 
with today's codes.  However, newer equipment is in 
compliance.

2 Process Safety 
Information (PSI)

119(d)(3)(iii)
68.65(d)(3)

R, O

2.6  Based on review of a representative sample 
of PSI, has the employer determined and 
documented that where equipment is designed, 
and constructed in accordance with codes, 
standards, and practices that are no longer in 
general use, the equipment is designed, 
maintained, inspected tested, and operated in a 
safe manner? 

No, the HAZOP identified several instances where 
preventative maintenance is not completed.

2 Process Safety 
Information (PSI)

GMP
R GMP1  Are there written procedures in place to: 

2 Process Safety 
Information (PSI)   a)    Manage PSI as below; and No, there is no written policy for how to manage PSI data.

Develop a Process Safety Information (PSI) policy 
which identifies the necessary PSI, how it will be 
maintained and where it will be stored and who will be 
responsible.

2 Process Safety 
Information (PSI)

  b)    Maintain PSI on file for the life of the 
process?

NAVSUP documents are stored in the library.  However, 
critical PSI data is most likely be stored on servers and 
personal computers as well.  

2 Process Safety 
Information (PSI)

GMP
R

GMP2 Are other occupational hazards (besides 
toxicity) included in process safety information 
(e.g. radiation, noise, etc.)?

Noise areas are also included.

2 Process Safety 
Information (PSI)

GMP
R

GMP3 Is process safety information available 
electronically, such that it is available at all times; 
versus hard copies stored in one or more 
locations?

PSI data is available in both hard copies and electronic in 
some cases.

2 Process Safety 
Information (PSI)

GMP
R

GMP4 Are there written process descriptions 
available for each facility process? Yes, written descriptions are available.
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PSM Compliance Audit Worksheets

Element # Element Name Reference1 Question Evidence of Compliance/Findings Recommendation

2 Process Safety 
Information (PSI)

GMP
R

GMP5 Do procedures exist that identify the safety-
related design basis for equipment and if so, are 
these procedures documented for the equipment 
“owners” so design intent may be preserved as 
modifications are suggested?

There was no information available for design intent.  The 
majority of the equipment is from the 1940s.

2 Process Safety 
Information (PSI)

GMP
R

GMP6 Does instrumentation documentation 
include items such as:

2 Process Safety 
Information (PSI)

  a)    Instrument alarms – including their set 
points? Not easily available.  NIWC, a contractor, has this information.

2 Process Safety 
Information (PSI)

  b)    Interlocks – including their set points and 
actions? N/A

2 Process Safety 
Information (PSI)

  c)    Control valves – including type, size and 
action (e.g. air to open, air to close, etc.)? No.

2 Process Safety 
Information (PSI)

  d)    Transmitters – including range and 
equipment location? No.

2 Process Safety 
Information (PSI)

GMP
I

GMP7 Based on interviews of a representative 
number of employees, are personnel aware of the 
location and content of Material Safety Data 
Sheets (MSDSs)?

Yes, every person interviewed was able to tell us where the 
safety data sheets were located.

3 Process Hazard 
Analysis (PHA)

119(e)(1)
68.67(a)

R

3.1  Has a priority order been established for 
conducting process hazard analyses on the 
processes covered by the PSM/RMP program? 

3 Process Hazard 
Analysis (PHA)   a)    Initial PHAs The initial PHA was held in Feb 2022.

3 Process Hazard 
Analysis (PHA)   b)    Revalidated PHAs N/A

Consider repeating/revalidating the Process Hazard 
Analysis (PHA) every 5 years to assess the hazards 
introduced by implementing changes to the process.  
The next PHA would be due in 2027.

3 Process Hazard 
Analysis (PHA)

119(e)(l)
68.67(a)

R,I

3.2  Based on a review of documentation, was the 
priority order based on a rationale that 
considered relevant issues including:

No plans have been made for the revalidation of the PHA.

3 Process Hazard 
Analysis (PHA)   a)    Extent of process hazards N/A

3 Process Hazard 
Analysis (PHA)   b)    Number of potentially affected employees N/A

3 Process Hazard 
Analysis (PHA)   c)    Age of the process N/A

3 Process Hazard 
Analysis (PHA)   d)    Operating history of the process N/A

3 Process Hazard 
Analysis (PHA)

119(e)(1)(i)-(v)
R

3.3 Is there a written schedule for completion of 
process hazard analyses which meets the 
schedule established for:

N/A

Develop a policy and schedule for PHA completion that 
includes techniques and methods to be used, 
personnel to include and information to be reviewed.  
Include a requirement for all major projects to include 
a PHA as part of the project design.

3 Process Hazard 
Analysis (PHA)

119(e)(l)
R

3.4  Are PHAs being conducted as soon as 
possible? N/A
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3 Process Hazard 
Analysis (PHA)

119(e)(2)
68.67(b)

R

3.5.  Is an acceptable methodology being used 
for PHAs?

The initial PHA was conducted using HAZOP for normal 
operations and What If? for defueling operations.

3 Process Hazard 
Analysis (PHA)

119(e)(2)
R,I

3.6  Based on review of a representative number 
of completed PHAs, were the methodologies 
appropriate to the complexity (to determine and 
evaluate the hazards) of the process?

Yes

3 Process Hazard 
Analysis (PHA)

119(e)(3)
68.67( c)
R, O, I

3.7  Based on review of a representative number 
of completed initial and revalidated PHAs, do the 
PHAs address:

3 Process Hazard 
Analysis (PHA)   a)    The hazards of the process? Yes

3 Process Hazard 
Analysis (PHA)

  b)    The identification of any previous incidents 
which had likely potential for catastrophic 
consequences (i.e. including “near-misses”)?

Yes, the May 6, 2021, Sept 29, 2021, Nov. 20, 2021 incidents 
were considered.

3 Process Hazard 
Analysis (PHA)

  c)    Engineering and Administrative Controls 
applicable to the hazards? Yes

3 Process Hazard 
Analysis (PHA)

  d)    Consequences of Failure of Engineering and 
Administrative Controls? Yes

3 Process Hazard 
Analysis (PHA)   e)    Facility/Source Siting? Completed

3 Process Hazard 
Analysis (PHA)    f)    Human Factors? Completed

3 Process Hazard 
Analysis (PHA)

  g)    Qualitative evaluation of a range of possible 
safety and health effects of failure of controls on 
employees in the workplace?

Yes

3 Process Hazard 
Analysis (PHA)

119(e)(4)
68.67(d)

R,I

3.8  Based on review of a representative number 
of completed PHAs, did the PHA team have 
expertise in engineering and process operations?

Yes, participants are listed in the PHA report.

3 Process Hazard 
Analysis (PHA)

119(e)(4)
68.67(d)

R, I

3.9  Based on review of a representative number 
of completed PHAs, did at least one team 
member have experience and knowledge specific 
to the process being evaluated?

Yes, Deputy Director of Fuels, fuels engineer, and two 
operators participated.

3 Process Hazard 
Analysis (PHA)

119(e)(4)
68.67(d)

R

3.10 Based on review of a representative number 
of completed PHAs, was at least one team 
member knowledgeable in the specific PHA 
methodology being used?

Yes, Risktec provided the facilitation and scribe.

3 Process Hazard 
Analysis (PHA)

40.68.50
R

3.11  Based on review of a representative 
sampling of completed PHAs, in addition to OSHA 
documentation requirements, is there a written 
report prepared for each PHA?

Yes, Risktec prepared a report for this initial PHA

3 Process Hazard 
Analysis (PHA)

119(e)(5)
68.67( e)

R,I

3.12  Based on review of a representative number 
of completed PHAs, is a system in place to 
promptly address the team’s findings and 
recommendations? 

Prioritized findings and recommendations will be included in 
the report.   The Navy will be responsible for implementation.

3 Process Hazard 
Analysis (PHA)

119(e)(5)
68.67( e)

R, O

3.13  Based on a review of a representative 
number of completed PHAs, are 
recommendations resolved in a timely manner?

Data unavailable.  This is the initial PHA.

3 Process Hazard 
Analysis (PHA)

119(e)(5)
68.67( e)

R

3.14  Based on review of a representative number 
of completed PHAs, are resolutions and their 
rationale documented?

Data unavailable.  This is the initial PHA.

3 Process Hazard 
Analysis (PHA)

119(e)(5)
68.67( e)

R

3.15  Based on review of a representative number 
of completed PHAs, are the actions to be taken 
documented?

Data unavailable.  This is the initial PHA.
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3 Process Hazard 
Analysis (PHA)

119(e)(5)
68.67( e)

R

3.16  Based on review of a representative number 
of completed PHAs, do actions appear to be 
completed as soon as possible?

Data unavailable.  This is the initial PHA.

3 Process Hazard 
Analysis (PHA)

119(e)(5)
68.67( e)

R

3.17  Is a system in place (including a schedule) 
to track the status, resolution and implementation 
of PHA recommendations and action items?

Data unavailable.  This is the initial PHA.

3 Process Hazard 
Analysis (PHA)

119(e)(6)
68.67(f)

R

3.18  Is there a written procedure in place to 
update and revalidate PHAs within 5 years of the 
initial PHA?

There is no policy is in place to require a 5 year review or 
PHAs for projects.

3 Process Hazard 
Analysis (PHA)

119(e)(7)
68.67(g)

R

3.19  Based on a review of a representative 
number of completed PHAs, are initial PHAs, 
updates and revalidations of PHAs, and 
documented resolutions of recommendations kept 
for the life of the process?

Data unavailable.  This is the initial PHA.

3 Process Hazard 
Analysis (PHA)

119(e)(5)
40.68.67 ( e)

R,I

3.20  Based on records review and interviews 
with a representative number of employees, are 
PHA recommendations and actions communicated 
to employees whose work assignments are in the 
process and who may be affected by them? 

Data unavailable.  This is the initial PHA.

3 Process Hazard 
Analysis (PHA)

GMP
R

GMP1  Is there a written PHA policy and 
procedure? No

3 Process Hazard 
Analysis (PHA)

GMP
R

GMP2  Is there a written procedure in place 
addressing the requirements for conducting PHAs 
and how they will be performed?  

No

3 Process Hazard 
Analysis (PHA)

GMP
R

GMP3  Have PHAs been completed in accordance 
with the schedule? Data unavailable.  This is the initial PHA.

3 Process Hazard 
Analysis (PHA)

GMP
R

GMP4  Is there a tracking system in place to track 
progress on completing PHAs? Data unavailable.  This is the initial PHA.

3 Process Hazard 
Analysis (PHA)

GMP
R

GMP5  Are the qualifications of team leaders 
documented? Yes, Risktec provided the facilitation and scribe.

3 Process Hazard 
Analysis (PHA)

GMP
R

GMP6  Based on review of a representative 
number of completed initial and revalidated PHAs 
do the PHAs:

3 Process Hazard 
Analysis (PHA)   a)    Describe the PHA techniques used? Yes, HAZOP and What If?

3 Process Hazard 
Analysis (PHA)

  b)    Identify the team members and their areas 
of technical expertise? Included in the PHA report.

3 Process Hazard 
Analysis (PHA)

  c)    Categorize and prioritize the PHA 
recommendations? Included in the PHA report.

3 Process Hazard 
Analysis (PHA)

GMP
R

GMP7  Is there a system for management review 
of the PHA findings and recommendations? Data unavailable.  This is the initial PHA.

4 Operating 
Procedures

119(f)(1-2)
68.69(a-b)

R, O, I

4.1  Based on a representative sample of covered 
process(es):

4 Operating 
Procedures

  a)    are there written operating procedures for 
the processes and do they provide clear 
instruction for conducting activities safely?

There are operating orders for many routine activities 
involving the fuel system.  The orders are updated each 
morning for the day's activities.  Existing orders are "red 
lined" if there is a change.  The operators call their supervisor 
for approval to proceed.   Each step in the process is not 
included in the order.  There are no consequences of 
deviation.  There are no orders for sampling tanks, relieving 
line pressure, etc.

Operating orders (procedures) should be established 
in writing for each work activity and all operational 
phases.  A new procedure template with all industry 
best practice sections (like health and safety, 
consequence of deviation, etc.) included should be 
developed.  NOTE: During the HAZOP, a procedure 
template was provided to POND personnel.
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4 Operating 
Procedures

  b)    are these procedures accessible to 
employees who work in or maintain the process?

No.  All orders are generated and sent each morning to the 
control room operator.

4 Operating 
Procedures   c)    are these procedures followed? Yes, the CR operators have copies of the orders and they 

initial the steps.

4 Operating 
Procedures

119(c)(2)
68.83(b)

R, I

4.2  Were employees involved in the preparation 
of the written operating procedures? 

The operators are not involved in writing the orders.  The 
supervisors review the orders.  The orders are written by the 
operations engineer.

4 Operating 
Procedures

119(f)(1)(I
68.69(a)(1))

R, I

4.3  Based on a representative sample of written 
operating procedures for the covered processes, 
do they address the following operating phases:

4 Operating 
Procedures   a)    Initial start-up? No.

4 Operating 
Procedures   b)    Normal operations? Yes, for all valve and fueling activities.

4 Operating 
Procedures   c)    Temporary operations? No.

4 Operating 
Procedures

  d)    Emergency shutdown including the 
conditions under which emergency shutdown is 
required, and the assignment of shutdown 
responsibility to qualified operators to ensure that 
emergency shutdown is executed in a safe and 
timely manner?

No.  There is an emergency response plan section on the 
operating orders.  But the section does not define in detail 
what must be done.

4 Operating 
Procedures   e)    Emergency operations? No

4 Operating 
Procedures    f)    Normal shutdown? Yes, but the orders need more information

4 Operating 
Procedures

  g)    Start-up following a turnaround or after an 
emergency shutdown? No.

4 Operating 
Procedures

119(f)(1)(ii)
68.69(a)(2)

R, I

4.4  Based on a representative sample of 
operating procedures for the covered processes, 
do they address the following information about 
operating limits:

4 Operating 
Procedures   a)    Consequence of Deviations? No

4 Operating 
Procedures

  b)    Steps required to correct or avoid a 
deviation? No

4 Operating 
Procedures

119(f)(1)(iii)
68.69(a)(3)

R, I

4.5  Based on a review of a representative sample 
of operating procedures for the covered process, 
do they address the following safety & health 
considerations:

4 Operating 
Procedures

  a)    Properties of, and hazards presented by the 
chemicals used the process?

No,  The hazards of the chemicals (fuels) are not mentioned 
on any of the operating orders.  There is a tools and 
materials section, but no mention of PPE or what to do if you 
are exposed to fuel.

Ensure a section of the new procedure template 
discusses PPE required, the hazards of the fuels and 
what to do if you come in contact with the fuels.

4 Operating 
Procedures

  b)    Precautions necessary to prevent exposure, 
including engineering controls, administrative 
controls and personal protective equipment?

PPE is missing.  The orders mention "point and call" as an 
administrative procedure as well as dual operators.  There are 
very few engineering controls on the system.

4 Operating 
Procedures

  c)    Controls measures to be taken if physical 
contact or airborne exposure occurs? None mentioned.

4 Operating 
Procedures

  d)    Quality control for raw materials and control 
of hazardous chemical inventories?

Yes, quality control is specifically addressed in the orders for 
loading and unloading the ships.

4 Operating 
Procedures   e)    Any special or unique hazards? Nothing mentioned.
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4 Operating 
Procedures

119(f)(1)(iv)
68.69(a)(4)

R

4.6  Based on a review of a representative sample 
of operating procedures for the covered 
processes, do they address safety systems (e.g. 
but not limited to, deluge systems, PRVs, 
combustible sensors, fire monitor systems, etc.) 
and their functions? 

No.  There is an AFFF system.  This system is not mentioned 
in the procedures.

4 Operating 
Procedures

119(f)(3)
68.69( c)
R, O, I

4.7  Based on a review of a representative sample 
of operating procedures, are the operating 
procedures:

4 Operating 
Procedures

  a)    Annually certified that they are current and 
accurate?

They have not had operating orders in place for a year yet.  
They started writing them after the May 6, 2021 incident.

4 Operating 
Procedures

  b)    Reviewed as often as necessary to assure 
that they reflect current operating practice (See 
10.9)?

The orders are in the process of being written. If the order 
identifies that a change needs to be made, he contacts his 
supervisor before proceeding.

All operating orders/procedures should be version 
controlled within a document control system where 
changes/revisions to the documents are managed and 
to allow for yearly document review. 

4 Operating 
Procedures

119(f)(4)
68.69(d)
R, O, I

4.8  Are written safe work practices developed, 
implemented and followed, including:

4 Operating 
Procedures   a)    Lockout/tagout? OMES section 4.7 discusses LOTO. There is no specific LOTO 

procedure.

Develop a formal written procedure implementing a 
Lock-out/Tag-out (LOTO) process including training on 
the LOTO work permit.

4 Operating 
Procedures   b)    Confined space entry? OMES section 4.3.3 defines entrances into confined spaces.  

There is no specific confined space procedure.

All areas should be evaluated as to whether or not 
they are confined spaces and signage should be 
provided.  Develop a formal written procedure 
implementing a confined space permitting system and 
training for all employees.

4 Operating 
Procedures

119(f)(4)
68.69(d)
R, O, I

  c)    Opening process equipment or piping? No order written specific to opening process equipment.
Develop a formal written procedure implementing a 
line opening process that address hazards and 
controls that must be in place.

4 Operating 
Procedures

  d)    Control over entry into a process by 
maintenance, contractor, laboratory or other 
support personnel?

No process to control entry.  There appears to be an out of 
date badge scanning system but it is not in service.  The 
operators have camera systems that could be used to identify 
visitors to the area.

Implement an access control process that includes 
electronic badging into and out of the facility.  This 
system should report real-time accounting for all 
personnel in the facility.  In lieu of an electronic 
system, implement a sign-in/sign-out process which is 
controlled by the Control Room Operator (CRO).

4 Operating 
Procedures

GMP
R

GMP1  Is there a written program in place to 
develop and implement written operating 
procedures?

No.  The OMES manual talks about the existence of operating 
orders but does not provide any guidance to the content of 
the orders, the templates or the requirements.

4 Operating 
Procedures

GMP
R

GMP2  Do operating procedures include 
emergency actions required for events such as:

Emergency response sections on the current operating 
orders address spills and leaks.  They do not have any 
operation orders or emergency actions that address 
loss of electricity, building ventilation, fire or explosion.

4 Operating 
Procedures   a)    Loss of steam or other heating system N/A
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4 Operating 
Procedures   b)    Loss of electricity No

4 Operating 
Procedures

  c)    Loss of cooling water, process water, or 
refrigerant N/A

4 Operating 
Procedures   d)    Loss of plant or breathing air N/A

4 Operating 
Procedures   e)    Loss of instrument air N/A

4 Operating 
Procedures    f)    Loss of building or spot ventilation No

4 Operating 
Procedures   g)    Loss of nitrogen or other inerting system N/A

4 Operating 
Procedures   h)    Loss of chemical injection system N/A

4 Operating 
Procedures    i)    Uncontrolled reaction N/A

4 Operating 
Procedures    j)    Fire or explosion? No

4 Operating 
Procedures

GMP
R

GMP3  Do operating procedures include, or at 
least point to, comprehensive spill control 
measures for each chemical handled?

Yes, in the Emergency Response Section they state, "	Notify 
the chain of command of the emergency and respond to the 
emergency with clean-up material and containers and drip 
pans as required by the emergency."

5 Training
119(g)(1)(i)
68.71(a)(1)

R

5.1  Based on a review of a representative sample 
of training records, have employees involved in 
operating the process received initial training?

Training requirements are outlined in the OMES manual 
section 8.3.  All new employees are paired with an 
experienced operator for shadowing.  Once the employee 
training checklist is complete, the work leader reviews the 
checklist and interviews the new employee and determines if 
the new employee is approved to work on his own.

Implement a formal written program establishing 
operator initial and refresher training requirements.  
Job shadowing can be one aspect of this training 
program, but should not constitute the primary 
training method.  Consider operator pre-qualification 
requirements prior to employment.  Establish a 
training department/coordinator to be responsible for 
all training activities and consider using a process 
simulator for CRO initial and refresher training.  

5 Training

119(g)(1)
119(n)

1910.38(a)
68.71(a)(1)

(RMP allows owner to 
certify knowledge, 

skills and abilities for 
those employed 
before 6/21/99)

R, I

5.2  Based on a review of a representative sample 
of training records and interviews with a 
representative number of operation employees, 
does training cover:

5 Training   a)    An overview of the process? Yes as part of shadowing.  No 'formal' training.

5 Training   b)    Operating procedures? (see 4.4, 4.6 & 4.8) Yes as part of shadowing.  No 'formal' training on operations 
orders.

5 Training   c)    Emphasis on the specific safety and health 
hazards? OMES section 8.4, Yes as part of shadowing

5 Training   d)    Emergency operations including shutdown? Yes as part of shadowing

5 Training   e)    Safe work practices applicable to the 
employee’s job tasks? Yes as part of shadowing

5 Training    f)    Emergency evacuation and response? Yes as part of shadowing
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5 Training
119(g)(2)
68.71(b)

R, I

5.3  Based on a review of a representative 
number of training records, is refresher training 
provided within three years of the date of last 
training or more often if determined to have been 
necessary?

Some  refresher training is offered.  Due to covid, all training 
and refresher is overdue.

5 Training R, I
5.4  Based on interviews with operation 
employees, were they consulted regarding the 
frequency of refresher training?

No

5 Training
119(g)(2-3)
68.71( c)

R,I

5.5  Based on a review of a representative 
number of training records and interviews with a 
representative number or operation employees, 
did the employer ascertain that each employee 
involved in operating a process received and 
understood the training?

Yes, the work leader reviews the checklist and interviews the 
new employee to confirm understanding before approving 
him to work alone.

5 Training
119(g)(1)
68.71( c)

R

5.6  Based on a representative sample of training 
records, do the records document:

5 Training   a)    Identity of employee(s) receiving training? Yes, records have been provided.
5 Training   b)    Date of the training? Yes, records have been provided.
5 Training   c)    Description of training? Yes, records have been provided.

5 Training   d)    Means used to ascertain that employees 
understood the training?

Very few training classes are provided in person.  Most are 
passive, that is, read on your own and sign.  I was told that 
some training requires a 70%+ to pass the test although no 
one could give me an example.

5 Training   e)    Name of persons conducting training? Yes, records have been provided.

5 Training GMP
R

GMP1  Is there a written program addressing the 
training of employees involved in operating 
processes?

Training requirements are outlined in the OMES manual 
section 8.3.  This is minimal training.  Confined space training 
for the workers is only awareness only.

6 Contractors 119(h)(1)
R

Employer Responsibilities
6.1  Does the employer have a written plan 
describing their program for contractors 
performing maintenance or repair, turnaround, 
major renovation, or special work on or adjacent 
to a covered process?

6 Contractors
119(h)(1)

R, I

6.2  Based on a review of a representative sample 
of contractor records, has the employer applied 
its contractor program to contractors performing 
work on or adjacent to a covered process?

6 Contractors
119(h)(2)(i)
68.87(b)(1)

R, I

6.3  Based on the written program and a review 
of employer’s documentation, is information 
obtained and evaluated when selecting a 
contractor regarding the contract employer’s:

6 Contractors   a)    Safety program and Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.

6 Contractors   b)    Performance/ injury and illness rates and 
experience? 

Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.
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6 Contractors
119(h)(2)(ii)
68.87(b)(2)

R, I

6.4  Are contractor employees informed, prior to 
the initiation of the contractor’s work at the site, 
of the known potential fire, explosion, or toxic 
release hazards related to the contractor’s work 
and the process?

6 Contractors
119(h)(2)(iii)
68.87(b)(3)

R, I

6.5  Are the applicable provisions of the 
emergency action plan explained to contractor 
employers prior to the initiation of the 
contractors’ work at the site?

6 Contractors
119(h)(2)(iv)
68.87(b)(4)

R, O, I

6.6  Are there written safe work practices 
a)developed and b) implemented that control the 
access of contract employers and employees to 
covered process units? (See 4.11d)

6 Contractors
119(h)(2)(v)
68.67(b)(5)

R, I

6.7  Is there a written program in effect by the 
employer to periodically evaluate the contract 
employers’ responsibilities under the PSM/RMP 
standards? (see below)

6 Contractors 119(h)(2)(v)
R, I

6.8 Has the employer ensured, through periodic 
evaluations, that the training provided to 
contractor employees by the contractor is 
equivalent to the training required for direct hire 
employees?

6 Contractors 119(h)(2)(v)
R,I

6.9  If the evaluation determines that the 
contractor is not meeting their responsibilities 
under this section, is responsive action taken?

6 Contractors 119(h)(2)(vi)
R

6.10  Does the facility maintain a contract 
employee injury and illness log?

6 Contractors
119(h)(3)(i)
68.67(c)(1)

R, I

Contract Employer Responsibilities
6.11  Does the contract employer have a written 
program describing the training required to 
perform work practices necessary to safely 
perform the job?

6 Contractors
119(h)(3)(i)
68.67(c)(2)

R, I

6.12  Based on a representative sample of 
contract employee records and interviews, does 
the contract employer assure that each contract 
employee is instructed in the known potential fire, 
explosion, or toxic release hazards related to 
his/her job and the covered process, and in the 
applicable provisions of the emergency action 
plan?

6 Contractors
119(h)(3)(iii)
68.67(c)(3)

R, I

6.13  Based on review of a representative number 
of contract employee records, does the contract 
employer document the:

6 Contractors   a)    Identity of the contract employee Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.

6 Contractors   b)    Date of training Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.

6 Contractors
  c)    Means to verify that the contract employees 
have received and understood the training 
required by this paragraph?

Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.
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6 Contractors
119(h)(3)(iv)
68.67(c)(4)

R,O, I

6.14  Is there evidence that contractors ensure 
their employees follow facility safety rules and 
work practices required by the PSM/RMP 
standards including:

6 Contractors   a)    Lockout/tagout? Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.

6 Contractors   b)    Confined space entry? Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.

6 Contractors   c)    Opening process equipment or piping? Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.

6 Contractors   d)    Control over access to process areas? Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.

6 Contractors
119(h)(3)(v)
68.67(c)(5)

R,O, I

6.15  Does the contractor advise the facility 
employer of unique hazards presented by or 
found during the contractor’s work?

6 Contractors GMP
R

GMP1  Based on a review of the employer’s 
records, are contractor work methods and/or 
experience evaluated?

Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.

6 Contractors GMP
R, I

GMP2  Is process safety information available to 
contract employees? 

7
Pre-Startup 
Safety Review 
(PSSR)

119(l)(1)
68.77(a)

R

7.1  Is a written procedure in place that 
addresses  a) documentation and b) 
implementation of PSSR for new facilities and for 
modified facilities when the modification is 
significant enough to require a change in the 
process safety information?

There is no evidence of a pre-startup program in place. Develop a formal written procedure implementing a 
Pre-Startup Safety Review (PSSR) program.

7
Pre-Startup 
Safety Review 
(PSSR)

119(i)(2)(i)
68.77(b)(1)

R, O, I

7.2  Based on a review of a representative sample 
of PSSR documentation, does the review confirm 
that construction and equipment is in accordance 
with design specifications?

The AFFF project was originally designed with a steel pipeline.  
Due to cost cutting, the system was installed with a partial 
PVC line.  It does not meet the original design specifications 
but was allowed to start-up.  Because of recent events, the 
PVC line will need to be removed and replaced.

7
Pre-Startup 
Safety Review 
(PSSR)

119(i)(2)(ii)
68.77(b)(2)

R, O, I

7.3  Based on a review of a representative sample 
of PSSR documentation, does the review confirm 
that safety, operating, maintenance and 
emergency procedures are in place and are 
adequate? 

It is apparent that projects have been completed without 
consideration of safety, operating and environmental 
concerns.  An example would be installing ground water 
monitoring wells under a pipeline in the tunnel.

7
Pre-Startup 
Safety Review 
(PSSR)

119(i)(2)(iii)
68.77(b)(3)

R,I

7.4  Based on a review of a representative sample 
of PSSR documentation for new facilities, does 
the review confirm that PHAs have been 
performed and recommendations have been 
resolved or implemented before startup?

There have been no PHAs performed on any project.

7
Pre-Startup 
Safety Review 
(PSSR)

119(i)(2)(iii)
68.77(b)(3)

R, I

7.5  Based on a review of a representative sample 
of PSSR documentation, for modified facilities, 
does the review confirm that the process meets 
the requirements contained in the management 
of change program?

There is no management of change process.

Develop a formal written procedure implementing a 
Management of Change (MOC) process.  The process 
should be paper-based initially with the goal to move 
to an electronic system once the program is fully 
implemented and understood.
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7
Pre-Startup 
Safety Review 
(PSSR)

119(i)(2)(iv)
68.77(b)(3)

R, I

7.6  Based on a review of a representative sample 
of PSSR documentation, does the review confirm 
that operator training has been completed?

Operator training on projects and changes is not evident. As part of the MOC and PSSR procedures, require 
operator training before any process change is made.

7
Pre-Startup 
Safety Review 
(PSSR)

119(i)(2)
68.77(b)

I

7.7  Based on a representative number of 
interviews, are PSSRs conducted prior to the 
introduction of highly hazardous chemicals to the 
process?

No PSSRs are completed.

7
Pre-Startup 
Safety Review 
(PSSR)

GMP
R

GMP1  Do the PSSRs include general safety issues 
such as:

Although contractors are heavily utilized, they were not made 
available for interviews due to contractual complexities.

7
Pre-Startup 
Safety Review 
(PSSR)

  a)    Fire protection facilities No PSSRs are completed.

7
Pre-Startup 
Safety Review 
(PSSR)

  b)    Means of egress No PSSRs are completed.

7
Pre-Startup 
Safety Review 
(PSSR)

  c)    Availability and location of safety equipment No PSSRs are completed.

7
Pre-Startup 
Safety Review 
(PSSR)

  d)    Equipment guards No PSSRs are completed.

7
Pre-Startup 
Safety Review 
(PSSR)

  e)    Electrical classification No PSSRs are completed.

7
Pre-Startup 
Safety Review 
(PSSR)

   f)    Ventilation No PSSRs are completed.

7
Pre-Startup 
Safety Review 
(PSSR)

  g)    Tripping hazards No PSSRs are completed.

7
Pre-Startup 
Safety Review 
(PSSR)

  h)    Proper drainage to avoid icing conditions in 
winter? No PSSRs are completed.

7
Pre-Startup 
Safety Review 
(PSSR)

GMP
R

GMP2  Does the PSSR process allow the review 
team to judge whether or not the facility is ready 
for startup?

No PSSRs are completed.

8 Mechanical 
Integrity

119(j)(1)(i)
68.73(a)

R, I

8.1  Based on a review of the mechanical integrity 
procedures, do the procedures include the 
following process equipment:

Interview indicated MI procedures existed for some 
equipment, but no procedures were provided or reviewed.

Develop and implement detailed MI procedures for all 
equipment subject to test and inspection 
requirements. 

8 Mechanical 
Integrity

  a)    Vessels and storage tanks (pressurized or 
not)

8 Mechanical 
Integrity

  b)    Piping systems including valves and other 
piping  components

8 Mechanical 
Integrity   c)    Relief and vent systems and devices

8 Mechanical 
Integrity   d)    Emergency shutdown systems

8 Mechanical 
Integrity

  e)    Controls (including monitoring devices and 
sensors, alarms, and interlocks)

8 Mechanical 
Integrity    f)    Pumps 
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8 Mechanical 
Integrity

119(j)(2)
68.73(b)

R, I

8.2  Are there written procedures established and 
implemented to maintain the on-going integrity, 
i.e. preventive and turnaround maintenance, of 
covered process equipment which includes:

Interview indicated MI procedures existed for some 
equipment, but no procedures were provided or reviewed.

8 Mechanical 
Integrity   a)    Fixed equipment

8 Mechanical 
Integrity   b)    Rotating equipment; and

8 Mechanical 
Integrity   c)    I&E equipment.

8 Mechanical 
Integrity

119(j)(3)
68.73( c)

R, I

8.3  Based on a records review and interviews 
with employees and contract employees, are 
written procedures established and implemented 
to train personnel involved in maintaining the 
ongoing integrity, i.e. preventive and turnaround 
maintenance, of process equipment as follows:

Based on personnel interview, training of personnel involved 
in maintaining the ongoing integrity of process equipment is 
primarily done as "on-the-job training".

Develop structured written procedures for training 
personnel involved in maintaining the ongoing 
integrity of process equipment.

8 Mechanical 
Integrity   a)    Overview of the process and hazards?

8 Mechanical 
Integrity   b)    Procedures applicable to job tasks for:

8 Mechanical 
Integrity i)      Fixed equipment;

8 Mechanical 
Integrity ii)     Rotating equipment;

8 Mechanical 
Integrity iii)    I&E equipment

8 Mechanical 
Integrity   c)    Maintenance procedures?

8 Mechanical 
Integrity   d)    Safe work practices?

8 Mechanical 
Integrity

119(j)(4)(I)
68.73(d)(1)

R

8.4  Are there written procedures for 
performance of tests and inspections (for 
preventive and turnaround maintenance) on 
process equipment which includes: 

Interview indicated MI procedures existed for some 
equipment, but no procedures were provided or reviewed.

8 Mechanical 
Integrity   a)    Fixed equipment;

8 Mechanical 
Integrity   b)    Rotating equipment;

8 Mechanical 
Integrity   c)    I&E equipment.

8 Mechanical 
Integrity

119(j)(4)(ii)
68.73(d)(2)

R, I

8.5  Based on review of a representative sample 
of test and inspection documentation, are tests 
and inspections (for preventive and turnaround 
maintenance) performed in accordance with 
recognized and generally accepted good 
engineering practices for:

Based on a record review from FAMMS and personnel 
interview, tests and inspections are performed in accordance 
with RAGAGEP.

8 Mechanical 
Integrity   a)    Fixed equipment;

8 Mechanical 
Integrity   b)    Rotating equipment;

8 Mechanical 
Integrity   c)    I&E equipment.
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8 Mechanical 
Integrity

119(j)(4)(iii)
68.73(d)(3)

R, I

8.6  Based on a review of a representative sample 
of test and inspection documentation (for 
preventive and turnaround maintenance) are the 
frequencies consistent with applicable 
manufacturers’ recommendations and good 
engineering practices, and more frequent if 
determined to be necessary by prior operating 
experience for:

Based on a record review from FAMMS and personnel 
interview, tests and inspections frequencies are consistent 
with applicable manufacturers' recommendations and good 
engineering practices.

8 Mechanical 
Integrity   a)    Fixed equipment;

8 Mechanical 
Integrity   b)    Rotating equipment;

8 Mechanical 
Integrity   c)    I&E equipment.

8 Mechanical 
Integrity

119(j)(4)(iv)
68.73(d)(4)

R

8.7  Based on a review of a representative sample 
of mechanical integrity records, are the results 
documented for:

Based on a record review from FAMMS and personnel 
interview, tests and inspections results are documented.

8 Mechanical 
Integrity   a)    Preventative maintenance:

8 Mechanical 
Integrity i)      Fixed equipment;

8 Mechanical 
Integrity ii)     Rotating equipment;

8 Mechanical 
Integrity iii)    I&E equipment.

8 Mechanical 
Integrity   b)    Turnaround maintenance:

8 Mechanical 
Integrity i)      Fixed equipment;

8 Mechanical 
Integrity ii)     Rotating equipment;

8 Mechanical 
Integrity iii)    I&E equipment.

8 Mechanical 
Integrity

119(i)(4)(iv)
68.73(d)(4)

R
8.8  Does the documentation include:

Based on a record review from FAMMS and personnel 
interview, tests and inspections results are documented with 
the required information.

8 Mechanical 
Integrity   a)    Date or inspection or test?

8 Mechanical 
Integrity

  b)    Name of person performing the test or 
inspection?

8 Mechanical 
Integrity

  c)    Serial number or other identifier of the 
equipment?

8 Mechanical 
Integrity   d)    Description of the test and inspection?

8 Mechanical 
Integrity   e)    Results of the test and inspection? 

8 Mechanical 
Integrity

119(j)(5)
68.73 ( e)

R, O, I

8.9  Based on a review of a representative sample 
of mechanical integrity records and interviews 
with employees and contract employees, for the 
following, are equipment deficiencies that are 
outside acceptable limits (e.g. as defined by PSI) 
corrected before further use or in a timely 
manner to assure safe operation?

Based on personnel interview, equipment deficiencies and the 
results of tests and inspections are not always captured.
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8 Mechanical 
Integrity   a)    Preventive maintenance:

8 Mechanical 
Integrity i)      Fixed equipment;

8 Mechanical 
Integrity ii)     Rotating equipment;

8 Mechanical 
Integrity iii)    I&E equipment.

8 Mechanical 
Integrity   b)    Turnaround maintenance:

8 Mechanical 
Integrity i)      Fixed equipment;

8 Mechanical 
Integrity ii)     Rotating equipment;

8 Mechanical 
Integrity iii)    I&E equipment.

8 Mechanical 
Integrity

119(j)(6)
68.73(f)
R, O, I

8.10  Based on a review of a representative 
sample of written procedures and interviews with 
employees and contract employees, is there a 
quality assurance program which assures:

No quality assurance program exist to ensure equipment is 
suitable, installed properly and consistent with design 
specifications or manufacturer's instructions, or maintenance 
materials and spare parts are available.

8 Mechanical 
Integrity

  a)    that new equipment as it is fabricated is 
suitable for the intended process application for 
new plants and equipment?

8 Mechanical 
Integrity i)      Fixed equipment;

8 Mechanical 
Integrity ii)     Rotating equipment;

8 Mechanical 
Integrity iii)    I&E equipment.

8 Mechanical 
Integrity

  b)    appropriate checks and inspections are 
performed to assure that the equipment is 
installed properly and consistent with design 
specifications and the manufacturer’s instructions?

8 Mechanical 
Integrity i)      Fixed equipment;

8 Mechanical 
Integrity ii)     Rotating equipment;

8 Mechanical 
Integrity iii)    I&E equipment.

8 Mechanical 
Integrity

  c)    maintenance materials, spare parts and 
equipment are suitable for the process application 
for which they will be used?

8 Mechanical 
Integrity i)      Fixed equipment;

8 Mechanical 
Integrity ii)     Rotating equipment;

8 Mechanical 
Integrity iii)    I&E equipment.

8 Mechanical 
Integrity

GMP
R

GMP1  Are there written procedures for fixed 
process equipment to:
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8 Mechanical 
Integrity   a)    Determine coverage; and

8 Mechanical 
Integrity

  b)    Is there a listing of equipment to be 
included in the program to maintain the on-going 
integrity?

8 Mechanical 
Integrity

GMP
R

GMP2  Are there written procedures for rotating 
process equipment to:

8 Mechanical 
Integrity   a)    Determine coverage; and

8 Mechanical 
Integrity

  b)    Is there a listing of  equipment to be 
included in the program to maintain the on-going 
integrity?

8 Mechanical 
Integrity

GMP
R

GMP3  Are there written procedures for I&E 
process equipment to:

8 Mechanical 
Integrity   a)    Determine coverage; and,

8 Mechanical 
Integrity

  b)    Is there a listing of equipment to be 
included in the program to maintain the on-going 
integrity?

8 Mechanical 
Integrity

GMP
R

GMP4  Does the company obtain and keep on file 
equipment vendor technical manuals and other 
documents that show any vendor’s 
recommendations for preventive and turnaround 
maintenance including test and inspection 
frequencies for:

8 Mechanical 
Integrity   a)    Fixed equipment;

8 Mechanical 
Integrity   b)    Rotating equipment;

8 Mechanical 
Integrity   c)    I&E equipment.

8 Mechanical 
Integrity

GMP
R

GMP5  Does the employer certify annually, or at 
some other frequency, that the mechanical 
integrity procedures (8.5 & 8.7) are current and 
accurate for:

8 Mechanical 
Integrity   a)    Fixed equipment;

8 Mechanical 
Integrity   b)    Rotating equipment;

8 Mechanical 
Integrity   c)    I&E equipment.

8 Mechanical 
Integrity

GMP
R

GMP6  Are mechanical integrity procedures (8.5 & 
8.7) readily accessible to employees as 
appropriate for:

8 Mechanical 
Integrity   a)    Fixed equipment;

8 Mechanical 
Integrity   b)    Rotating equipment;

8 Mechanical 
Integrity   c)    I&E equipment.

8 Mechanical 
Integrity

GMP
R, I

GMP7  Has a predictive/preventive maintenance 
program been established for the site?
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9 Hot Work Permits 68.85(a)
R

9.1  Is there a written program in place that 
requires a hot work permit for hot work 
operations conducted on or near a PSM/RMP 
covered process?

Section 4.5.4 OMES refers to NFPA 51B.  OMES 5.2.4 says hot 
work must be conducted through the Fire Chief and Safety 
offices.  OMES Section 5.2.7 addresses fire watches.
Five sample hot work permits were reviewed.  

Develop and implement a hot work program that is 
owned by the Operations / Fuels group.  This program 
should meet the criteria of OSHA PSM.  It should 
ensure that Operators know what hot work is being 
performed in their area, and that operators are trained 
to write hot work permits.

In addition, develop and implement a Safe Work 
program that includes procedures and controls for 
confined space entry, energy isolation, elevated work, 
and other Life Critical procedures.

9 Hot Work Permits
119(k)(1)
68.85(a)

R, I

9.2  Based on a review of a representative sample 
of hot work documentation, other documentation 
identifying tasks required to be performed, and 
interviews with a representative number of 
employees involved in hot work operations, are 
hot work permits issued for all hot work 
operations conducted on or near PSM/RMP 
covered processes?

Contractors are responsible for requesting their own hot work 
permits so it is possible that hot work could be performed 
without a permit.

9 Hot Work Permits
119(k)(2)
68.85(b)

R

9.3  Based on a review of a representative sample 
of hot work permits, do the permits indicate the 
date(s) authorized for the hot work?

How work permits indicate the date of the permit.

9 Hot Work Permits
119(k)(2)
68.85(b)

R

9.4  Based on a review of a representative sample 
of hot work permits, do the hot work permits 
describe the object on which the hot work is to be 
performed?

Four out of five hot work permits reviewed described the 
object on which the hot work is being performed.   One 
permit number 468708 only stated the description of FORFAC 
with no additional description of the welded object.

9 Hot Work Permits
119(k)(2)
68.85(b)

R, I

9.5  Based on a review of the written hot work 
procedure, a representative sample of hot work 
permits and interviews with a representative 
number of employees involved in hot work 
operations, are hot work permits kept on file until 
the hot work operations are completed?

According to the fire chief hot work permits are kept for three 
years. Also they are entered into the E SAMS system.  
(Enterprise Safety Application Management System)

9 Hot Work Permits
1910.252(a) (2)(i)

68.85(b)
R,I

9.6  Based on a review of a representative sample 
of hot work permits, do the permits identify 
openings, cracks and holes where sparks may 
drop to combustible materials below?

Checklist questions 7 and 8 address this.

9 Hot Work Permits

1910.252(a) (2)(ii)
68.85(b)

R

9.7  Based on a review of a representative sample 
of hot work permits, do the permits describe the 
fire prevention and or protection measures 
required to handle any emergencies?

Fire prevention and protection measures are addressed.  

9 Hot Work Permits
1910.252(a) (2)(iii)

68.85(b)
R,I

9.8  Based on a review of a representative sample 
of hot work permits and interviews with a 
representative number of employees involved in 
hot work operations, do the permits assign 
firewatchers whenever welding is performed in 
locations where other than a minor fire might 
develop?

Fire watches are assigned but may have other responsibilities.
It is recommended that the fire watch is dedicated 
and cannot perform duties other then being the fire 
watch.
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9 Hot Work Permits
1910.252(a) (2)(iv)

68.85(b)
R, I

9.9  Based on a review of a representative sample 
of hot work permits and interviews with a 
representative number of employees involved in 
hot work operations, are the permits authorized, 
preferably in writing, by an “individual” 
responsible for welding and cutting operations, 
and is authorization preceded by site inspection 
and designation of appropriate precautions?

The checklist states that the PAI must verify that the 
questions are as stated before issuing the checklist.

9 Hot Work Permits

1910.252(a) (2)(v & 
ix)

68.85(b)
R, I

9.10  Based on a review of a representative 
sample of hot work permits, do the permits 
address precautions associated with combustible 
materials on floors or floors, walls, partitions, 
ceilings or roofs of combustible construction? 

This is addressed in the checklist.

9 Hot Work Permits
1910.252(a) (2)(vii)

68.85(b)
R, I

9.11  Based on a review of a representative 
sample of hot work permits, do the hot work 
permits require relocation of combustibles where 
practicable and covering with flame proofed 
covers where not practicable?

This is addressed in the checklist question number 10.

9 Hot Work Permits
1910.252(a) (2)(viii)

68.85(b)
R, I

9.12  Based on a review of a representative 
sample of hot work permits, do the permits 
identify for shutdown any ducts or conveyor 
systems that may convey sparks to distant 
combustibles? 

This is addressed in the checklist.

9 Hot Work Permits

1910.252(a) (2)(x & 
xii)

68.85(b)
R, I

9.13  Based on a review of a representative 
sample of hot work permits, do the permits 
require precautions whenever welding on 
components (e.g., steel members, pipes, etc.,) 
that could transmit heat by radiation or 
conduction to unobserved combustibles?

This is addressed in the checklist.

9 Hot Work Permits
1910.252(a) (2)(xi)

68.85(b)
R, I

9.14  Based on a review of a representative 
sample of hot work permits, do the permits 
identify hazards associated with welding on walls, 
partitions, ceilings or roofs with combustible 
coverings or welding on walls or panels of 
sandwich-type construction?

This is addressed in the checklist question number 13.

9 Hot Work Permits
1910.252(a) (2)(xiii)

68.85(b)
R, I

9.15  Based on a review of the hot work 
procedure, related documentation and interviews 
with a representative number of employees 
involved in hot work operations, have areas and 
procedures for safe welding and cutting based on 
fire potential been established?

According to the fire chief NAVFAC can authorize low risk hot 
work without the Fire Department.  This can include hot work 
in staging areas or in the open.  NAVFAC then submits these 
hot work permits to the fire department.

9 Hot Work Permits

1910.252(a) 
(2)(xiii)(B)
68.85(b)

R, I

9.16  Based on a review of the hot work 
procedure and related documentation, has an 
“individual” responsible for authorizing cutting 
and welding operations in process areas been 
designated?

The fire chief is responsible for authorizing hot work.

9 Hot Work Permits
1910.252(a) (2)(xiii)

68.85(b)
R, I

9.17  Based on a review of relevant documents 
and interviews with a representative number of 
employees involved in hot work operations, have 
welders, cutters and their supervisors been 
appropriately trained in the safe operation of their 
equipment?

Contractors are responsible for being trained on the safe 
operation of their equipment.
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9 Hot Work Permits

1910.252(a) 
(2)(xiii)(D)
68.85(b)

R, I

9.18  Based on a review of relevant hot work and 
contractor related documentation, are outside 
contractors informed of hot work permit 
requirements?

Contractors performing hot work notify the fire department 
that they are going to conduct hot work.  The fire department 
reviews a hot work checklist with the contractor performing 
the hot work.

10 Management of 
Change

119(l)(1)
68.75(a)
R, O, I

10.1  Has a written procedure been established 
and implemented to manage changes to process 
chemicals, technology, equipment, procedures, or 
process conditions and changes to facilities that 
affect a covered process?

No, written policy or practice.  It became apparent that 
employees in various departments were not aware of changes 
made to the process or projects in various stages of 
implementation.

10 Management of 
Change

119(l)(2)(i-v)
68.75(b)(1-5)

R

10.2  Does the MOC procedure address the 
following prior to any change: N/A

10 Management of 
Change   a)    Technical basis for proposed change? There is no management of change process.

10 Management of 
Change   b)    Impact of change on safety and health? There is no management of change process.

10 Management of 
Change   c)    Modifications to operating procedures? There is no management of change process.

10 Management of 
Change   d)    Necessary time period for the change? There is no management of change process.

10 Management of 
Change

  e)    Authorization requirements for the proposed 
change? There is no management of change process.

10 Management of 
Change    f)    Provide for the tracking of changes. There is no management of change process.

10 Management of 
Change

119(l)(3)
68.75( c)

R, I

10.3  Based on a review of representative records 
and interviews with a representative number of 
employees, do procedures exist to a) inform and 
b) train employees whose job function will be 
affected by the change prior to the start-up of the 
process and is this being done for:

N/A

10 Management of 
Change   a)    Operating employees? There is no management of change process.

10 Management of 
Change   b)    Maintenance employees? There is no management of change process.

10 Management of 
Change   c)    Contract employees? There is no management of change process.

10 Management of 
Change

119(l)(4)
68.75(d)

R

10.4  Does the MOC procedure require update of 
the process safety information affected by the 
change?

N/A

10 Management of 
Change

119(l)(5)
68.75( e)

R

10.5  Does the MOC procedures require updates 
to the operating procedures if they are affected 
by the change (i.e. process chemicals, 
technology, equipment, facilities, etc.)?

N/A

10 Management of 
Change

GMP
R

GMP1  Does the written MOC procedure address 
both temporary and permanent changes? There is no management of change process.

10 Management of 
Change

GMP
R GMP2  Do the procedures address: There is no management of change process.

10 Management of 
Change

  a)    What constitutes a temporary or permanent 
change? There is no management of change process.

10 Management of 
Change

GMP
R   b)    Time limits for temporary changes? There is no management of change process.

10 Management of 
Change

GMP
R

  c)    Requirement for extensions of the time 
period for temporary changes? There is no management of change process.
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10 Management of 
Change

GMP
R

  d)    Restoration of equipment and procedures to 
their original or designed conditions at the end of 
the change?

There is no management of change process.

10 Management of 
Change

GMP
R

GMP3  Are provisions made in the MOC variances 
procedure for various situations that may be 
encountered, for example, changes during 
emergency situations?

There is no management of change process.

10 Management of 
Change

GMP
R

GMP4  Based on a review of a representative 
sample of completed MOC documentation, are the 
a) documentation and b) implementation 
requirements of the MOC procedure being met?

There is no management of change process.

10 Management of 
Change

GMP
R

GMP5  Does the MOC procedure address when a 
PHA is required for a “change”? There is no management of change process.

10 Management of 
Change

GMP
R

GMP6  Are changes in personnel, staffing levels, 
etc. included in the MOC procedure? There is no management of change process.

11 Incident 
Investigation

119(m)(1)
68.81(a)

R, I

11.1  Is there a written procedure addressing the 
requirements for investigating each incident 
which:

The OMES manual section 7.13.2 Pipeline Accident 
Investigation and Reporting requires investigation and 
reporting of pipeline incidents using PHMSA Form 11, Pipeline 
Failure Investigation Report (available at 
http://www.phmsa.dot.gov/) to investigate the accident; 

11 Incident 
Investigation   a)    Resulted in;

There is no written policy or procedure for incident 
implementation.  Incident reporting is required in the Facility 
Response Plan B.2.3,  Table C.1,  as well as PHMSA pipeline 
spill reporting.

11 Incident 
Investigation

  b)    Or could reasonably have resulted in (“near 
miss”), a catastrophic release of a highly 
hazardous chemical; and based on interviews with 
a representative number of employees, is this 
being done?

There is no written policy or procedure for incident 
investigation.  Investigations are done by the Fuels Safety 
Officer.  He does not use any tools and uses a template in 
ESAMS to document.  ESAMS then is used for the OSHA 300 
log.

Develop and implement a written process for incident 
investigation including reporting requirements, data 
tracking, training, and thorough incident investigation 
tools, etc.  The level of incident investigation may be 
fit for purpose for the incident severity.  Incident 
investigations should be completed in a timely manner 
and communicated across the affected organizations 
to share learnings.

11 Incident 
Investigation

119(m)(2)
68.81(b)

R, 

11.2  Does the procedure require that incident 
investigations be initiated as soon as possible, but 
no later than 48 hours following the incident?

There is no written policy or procedure for incident 
investigation

11 Incident 
Investigation

119(m)(3)
68.81( c)

R, I

11.3  Does the procedure require establishment 
of a team consisting of at least one person 
knowledgeable in the process involved, a contract 
employee if the incident involved work of the 
contractor, and other persons with appropriate 
knowledge and experience to thoroughly 
investigate and analyze the incident?

There is no written policy or procedure for incident 
investigation

11 Incident 
Investigation

119(m)(4)
68.81(d)

R

11.4  Based on a representative sample of 
incident investigation reports, do they document 
that a report is prepared which includes at least 
the following:

The only documented RCI that was provided was for May 6, 
2021

11 Incident 
Investigation   a)    Date of incident? 6-May-21

11 Incident 
Investigation   b)    Date investigation began? Per the final RCI report, June and July 2021 personnel were 

on-site for the investigation
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11 Incident 
Investigation   c)    Description of the incident?

The following is what appears to have happened on May 6th. 
Towards the end of Evolution 3, the valve lineup below Tank 
20 was set as described above for a period of over five 
minutes creating a vacuum with a volume of 23 bbl. 
Operations then moved to Evolution 4. As Tank 12 was being 
prepared for use in Evolution 4, the valve lineup was again 
set to allow for another five minutes of sag creating an 
additional 16 bbl. of vacuum. When Tank 12’s skin valve was 
opened, the inrush from the head in Tank 12 collapsed the 39 
bbl. of vacuum. This created a calculated transient surge 
pressure of approximately 350 psig in only milliseconds, or 
almost instantaneously, near Tanks 18 and 20. This energy 
displaced the  JP-5 mainline piping near Tank 20 at 
least 16 inches laterally and separated the Dresser couplings 
at Tanks 18 and 20

11 Incident 
Investigation   d)    Factors that contributed to the incident? Human error as they did not follow the instructions per the 

evolution, leaking butterfly valves, dresser couplings, etc.

11 Incident 
Investigation

  e)    Any recommendations resulting from the 
investigation?

Development of operations orders, better training, piping 
restraint

11 Incident 
Investigation

119(m)(5)
68.81( e)

R, O

11.5  Is there a written procedure in place to 
promptly address and resolve incident report 
findings and recommendations?

There is no written policy or procedure for incident 
investigation.

11 Incident 
Investigation

119(m)(5)
68.81( e)

R

11.6  Based on a representative sample of 
incident reports, are resolutions and corrective 
actions determined and documented? 

We were provided only one RCI.  It is not apparent how 
many incidents are actually investigated nor are documented.  
There is no database which tracks corrective actions.

11 Incident 
Investigation

119(m)(6)
68.81(f)

R, I

11.7  Based on a representative review of 
applicable records and interviews with a 
representative number of employees, are incident 
reports, findings, and recommendations shared 
with personnel whose job tasks are relevant to 
incident findings, including contract employees?

Interviews with employees identified a lack of timely 
communication.  The results of the May 6th incident were not 
communicated until after the Sept 29th incident.  Even in the 
Feb 2022 PHA, the operators present were unaware of the 
root cause of the incident.

11 Incident 
Investigation

119(m)(7)
68.60(f)

R, 

11.8  Are incident investigation reports retained 
for five years?

There are some incidents on a server, but there is no policy 
to maintain the reports.

11 Incident 
Investigation

GMP
R

GMP1  Does the procedure require employees to 
report all such incidents? No policy/procedure has been identified.

11 Incident 
Investigation

GMP
R, I

GMP2  Are employees in process areas where the 
incident occurred consulted, interviewed, or 
included on the investigation team?

The operator and the rover write in their respective log book 
after the incident that they are aware of the incident. 

11 Incident 
Investigation

GMP
R

GMP3  Does the report identify the team 
members and their background/expertise? No policy/procedure has been identified.

11 Incident 
Investigation

GMP
R

GMP4  Is there a management review of the 
incident? Yes, management reviews reported incidents.

11 Incident 
Investigation

GMP
R

GMP5  Does the accident investigation provide for 
an objective determination of root cause? No.  They do not use any tools to identify root cause. Obtain training for specific employees on the use of 

incident investigative tools (like TapRoot, Apollo, etc.).

12
Emergency 
Planning & 
Response

119(n)
68.95(a)

R

12.1  Has a written emergency action plan been 
established and implemented for the entire plant 
per 1910.38? 
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12
Emergency 
Planning & 
Response

119(n)
R

12.2  Does the emergency action plan include 
procedures for handling small releases and spills?

12
Emergency 
Planning & 
Response

1910.38(a)(1)
R

12.3  Does the action plan cover those designated 
actions employers and employees must take to 
ensure employee safety from fire and other 
emergencies?

12
Emergency 
Planning & 
Response

38(a)(2)(I-vi)
R, O, I

12.4  Does the emergency action plan include the 
following elements:

12
Emergency 
Planning & 
Response

119(n)
68.95(a)

R

12.1  Has a written emergency action plan been 
established and implemented for the entire plant 
per 1910.38? 

ICP Core Plan for Spills
OMES Section 4 (Fire), 7 (Emergency Response Procedure)

12
Emergency 
Planning & 
Response

119(n)
R

12.2  Does the emergency action plan include 
procedures for handling small releases and spills?

Small/Medium/Worst Case identified in ICP Appendix D
RFP Tab A-1

12
Emergency 
Planning & 
Response

1910.38(a)(1)
R

12.3  Does the action plan cover those designated 
actions employers and employees must take to 
ensure employee safety from fire and other 
emergencies?

Actions for Response in Section 7 OMES

12
Emergency 
Planning & 
Response

38(a)(2)(i-vi)
R, O, I

12.4  Does the emergency action plan include the 
following elements:  

12
Emergency 
Planning & 
Response

  a)    Emergency escape procedures and 
emergency escape route assignments?

ERP 7.2 says on-scene commander can evacuate the facility.  
Assembly locations in Appendix L of ICP 
Facility Response Plan describes 6 emergency evacuation 
zones within the Red Hill Storage Facility, each with a primary 
and alternate escape route.

12
Emergency 
Planning & 
Response

  b)    Procedures to be followed by employees 
who remain to operate critical plant operations 
before they evacuate?

OMES Section 7
FRP Tab 2.0 shows Immediate Response Actions, as does FRP 
RP.1

12
Emergency 
Planning & 
Response

  c)    Procedures to account for all employees 
after emergency evacuation have been 
completed?

FRP Section 12.3 states, "Supervisor must conduct a Head 
Count and report to the CRO when his/her employees have 
cleared the facility and if anyone is missing."

Ensure personnel are trained and there is a system in 
place to carry out and document head count following 
a local muster or evacuation.

12
Emergency 
Planning & 
Response

  d)    Rescue and medical duties for those 
employees who are to perform them?

FRP Site Safety Plan requirements in Section 9.7 include 
rescue and medical facilities.

12
Emergency 
Planning & 
Response

  e)    The preferred means of reporting fires and 
other emergencies?

OMES Section 7
FRP Section 2.0 and Appendix A Notifications

12
Emergency 
Planning & 
Response

   f)    Names or regular job titles of persons or 
departments who can be contacted for further 
information or explanation of duties under the 
plan?

Contact information in Section 10.3.1 of FRP
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12
Emergency 
Planning & 
Response

  g)    Employee alarm systems?

Fire alarm, Voice
FRP Section 4.2 describes Class A detection and Mass 
Notification system controlled from UGH and Lower Tank 
Gallery Gauger Station.

Typically facilities have alarms for local emergencies 
(leave the work area and muster at a safe distance) 
and evacuation alarms (evacuate the facility).  
It is recommended to distinguish between local 
emergencies with muster points, and evacuation 
emergencies.

All employees entering the facility should be trained 
on the types of alarms and muster/evacuation routes 
via a initial orientation.
It is recommended that alarms are tested weekly to 
ensure alarm operability and to raise awareness of 
employee understanding of alarm types. 

12
Emergency 
Planning & 
Response

1910.165
R, O, I

12.5  Is an alarm system established and 
implemented which complies with 1910.165? Are 
the alarms:

Fire alarm signals referenced in ERP Table 7.1 and FRP 
Section 4.2

12
Emergency 
Planning & 
Response

  a)    Distinctive for each purpose or the alarm? Notification devices, manual page and pre-recorded message 
all available in the fire alarm system

12
Emergency 
Planning & 
Response

  b)    Capable of being perceived above ambient 
noise and light levels by all employees in the 
affected portions of the workplace?

12
Emergency 
Planning & 
Response

  c)    Distinctive and recognizable as a signal to 
evacuate the work area or perform actions 
designated under the plan?

12
Emergency 
Planning & 
Response

  d)    Maintained in operating condition?

12
Emergency 
Planning & 
Response

  e)    Tested appropriately (non-supervised every 
2 months; supervised annually) and restored to 
normal operating condition as soon as possible 
after testing?

12
Emergency 
Planning & 
Response

   f)    Serviced, maintained, and tested by 
appropriately trained persons?

12
Emergency 
Planning & 
Response

  g)    Unobstructed, conspicuous and readily 
accessible, if they are manual alarm systems?

There are pull to activate alarms in the tunnels (visual 
verification).

12
Emergency 
Planning & 
Response

38(a)(5)(i)
R

12.6  Has the employer, before implementing the 
emergency action plan, designated and trained a 
sufficient number of persons to assist in the safe 
and orderly emergency evacuation of employees?

Roles and numbers on Spill Management Team are shown in 
Table 10.9 of FRP.

12
Emergency 
Planning & 
Response

38(a)(5)(ii)
R, I

12.7  Is the emergency action plan reviewed with 
each employee covered by the plan:

Plan is reviewed for new employees in Fuels Department as 
per OMES Section 7.

12
Emergency 
Planning & 
Response

  a)    Initially when the plan is developed?

12
Emergency 
Planning & 
Response

  b)    Whenever the employee’s responsibilities or 
designated actions under the emergency action 
plan change?
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12
Emergency 
Planning & 
Response

  c)    Whenever the emergency action plan, itself, 
is changed?

12
Emergency 
Planning & 
Response

38(a)(5)(iii)
R, I

12.8  Does the employer review with each 
employee upon initial assignment those parts of 
the plan which the employee must know to 
protect themselves in the event of an emergency?

Operations and Maintenance and Fuels employees receive 
training, OMES Section 8.  New employees in Fuels receive 
training.

12
Emergency 
Planning & 
Response

1910.120(q) (1)
1910.38(a)(5)(iii)

R,I

12.9  Has a written emergency response plan 
been developed and implemented to handle 
anticipated emergencies and is it available for 
inspection and copying by employees, their 
representatives, and OSHA personnel?

12
Emergency 
Planning & 
Response

120(q)(2) (i-xi)
120(p)(8)(iv) (A)(1-2)

R, I

12.10  Does the emergency response plan 
address, as a minimum, the following:

12
Emergency 
Planning & 
Response

  a)    Pre-emergency planning and coordination 
with outside parties? Spill Response Contractors listed in Table RP.3 of FRP

12
Emergency 
Planning & 
Response

  b)    Personnel roles, lines of authority, training, 
and communication?

FRP Section 10.2.2 Spill Management Team - Navy uses 
Incident Command System for spill response organizations
Appendix B of ICP

12
Emergency 
Planning & 
Response

  c)    Emergency recognition and prevention?

12
Emergency 
Planning & 
Response

  d)    Safe distances and places of refuge? Facility evacuation escape routes and locations in ICP.

12
Emergency 
Planning & 
Response

  e)    Site security and control? Not addressed in ERP

12
Emergency 
Planning & 
Response

   f)    Evacuation routes and procedures? ICP Appendix L
FRP describes 6 evacuation zones and procedures

12
Emergency 
Planning & 
Response

  g)    Decontamination? Site Safety Plan requirement to have decontamination 
methods, requirement of FRP Section 9.7

12
Emergency 
Planning & 
Response

  h)    Emergency medical treatment and first aid? Addressed in FRP Section 9.2 and FRP Section 9.7 Site Safety 
Plan

12
Emergency 
Planning & 
Response

   i)    Emergency alerting and response 
procedures?

Fire alarms, notification to IC and outside agencies addressed 
Section 7.3 of ERP
FRP RP.1 - Anyone observing a spill or release notifies the 
CRO; the CRO notifies all workers and notifies the NAVSUP 
FLCPH Oil Spill Response Team

12
Emergency 
Planning & 
Response

   j)    Critique of response and follow-up? No
Ensure an emergency response critique is carried out, 
documented, and that actions are followed up after 
each actual emergency response or drill.
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12
Emergency 
Planning & 
Response

  k)    PPE and emergency equipment?

PPE in FRP Section 9.8 and 9.7 Site Safety Plan
Oil spill equipment is shown in ICP
As per the FRP - 
Oil Proof Door holds the full contents of one of the RH Tanks 
in the LAT
Frame Foot mark spreadsheet shows equipment at each 
frame in the tunnel
Maintenance of OPD, ATG, Tank Tightness Testing described

 

12
Emergency 
Planning & 
Response

   l)    Site topography, layout and prevailing 
weather conditions? FRP Section 2.0 Facility Information

12
Emergency 
Planning & 
Response

m)    Procedures for reporting incidents to local, 
State and Federal governmental agencies?

Notifications in ICP and ERP
FRP Table A.1 Spiller Notification Check-Off list lists each 
Agency, phone number, and person/date notified
Internal notifications are also listed

12
Emergency 
Planning & 
Response

1910.12
R

12.11  If applicable, has the employer addressed 
the requirements of 1910.120(p) for RCRA 
Treatment, Storage, and Disposal (TSD) 
Facilities?

ICP Appendix K - Waste Management and Disposal
FRP Section 11

12
Emergency 
Planning & 
Response

1910.120(q)
R, I

12.12  Has training been provided to employees 
who are likely to discover releases or respond to 
them, based on the duties they are expected to 
perform?

RP Section Scenario Tab 2.0 describes the Immediate 
Response Actions.

12
Emergency 
Planning & 
Response

1910.120(q)
R, I

12.13  Can employees who have received training 
in HAZWOPER in first responder awareness level 
or operations level, or as a HAZMAT technician 
demonstrate the competencies necessary for 
these designations?

FRP Section 10.2.1 Table 10.9 lists HAZWOPER training 
requirements for Response Team members.

12
Emergency 
Planning & 
Response

GMP
R

GMP1  Are procedures for containing and clean 
up of minor releases developed in advance?

12
Emergency 
Planning & 
Response

GMP
R, I

GMP2  Is appropriate equipment provided for the 
control and clean up of minor releases?

12
Emergency 
Planning & 
Response

GMP
R, I

GMP3  Are employees who will respond to minor 
releases appropriately trained?

12
Emergency 
Planning & 
Response

GMP
R

GMP4  Are emergency drills or simulated 
exercises conducted on a periodic basis?

12
Emergency 
Planning & 
Response

GMP
R

GMP5  Are analyses conducted of drills or 
exercises, the results documented, and actions 
taken, if needed, to improve the response plan 
based on the results?

12
Emergency 
Planning & 
Response

GMP
R

GMP6  Are local community emergency response 
planners and responder organizations included?

12
Emergency 
Planning & 
Response

GMP
R

GMP7  Are stationary and rolling stock emergency 
response equipment routinely checked and 
demonstrated when possible?
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12
Emergency 
Planning & 
Response

GMP
R

GMP8  Are contract employees included in 
emergency drills?

12
Emergency 
Planning & 
Response

68.95 Does the emergency response plan contain 
the following elements?

12
Emergency 
Planning & 
Response

68.95(a)(1) (i)
R

12.23  Procedures for informing the public and 
local emergency response agencies about 
accidental releases?

12
Emergency 
Planning & 
Response

68.95(a)(1) (ii)
R

12.24  Documentation of proper first aid and 
emergency medical treatment necessary to treat 
accidental human exposure?

12
Emergency 
Planning & 
Response

68.95(a)(1) (iii)
R

12.25  Procedures and measures for emergency 
response after an accidental release of a 
regulated substance?

12
Emergency 
Planning & 
Response

68.95(b)
R

12.26  Was a written plan used that complies with 
other Federal contingency plan regulations or is 
consistent with the approach in the National 
Response Team’s Integrated Contingency Plan 
Guidance (“One Plan”)?  If so, does the plan 
include the elements provided in paragraph (a) of 
68.95, and also complies with paragraph (c) of 
68.95?

12
Emergency 
Planning & 
Response

68.95 ( c)
R

12.27  Has the emergency response plan been 
coordinated with the community emergency 
response plan developed under EPCRA?

12
Emergency 
Planning & 
Response

68.95(d)
R

12.28  Have local emergency response officials 
been provided information necessary for 
developing and implementing the community 
emergency response plan requested by the LEPC 
or emergency response officials?

12
Emergency 
Planning & 
Response

GMP
R

GMP1  Are procedures for containing and clean 
up of minor releases developed in advance?

12
Emergency 
Planning & 
Response

GMP
R, I

GMP2  Is appropriate equipment provided for the 
control and clean up of minor releases?

12
Emergency 
Planning & 
Response

GMP
R, I

GMP3  Are employees who will respond to minor 
releases appropriately trained?

12
Emergency 
Planning & 
Response

GMP
R

GMP4  Are emergency drills or simulated 
exercises conducted on a periodic basis?

12
Emergency 
Planning & 
Response

GMP
R

GMP5  Are analyses conducted of drills or 
exercises, the results documented, and actions 
taken, if needed, to improve the response plan 
based on the results?

12
Emergency 
Planning & 
Response

GMP
R

GMP6  Are local community emergency response 
planners and responder organizations included?

12
Emergency 
Planning & 
Response

GMP
R

GMP7  Are stationary and rolling stock emergency 
response equipment routinely checked and 
demonstrated when possible?
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12
Emergency 
Planning & 
Response

GMP
R

GMP8  Are contract employees included in 
emergency drills?

13 Compliance 
Audits

119(o)(1)
40.68.79(a)

R

13.1  Based on a representative sample of 
previous PSM/RMP audits, have audits been 
conducted at least every three years?

Compliance audits are not part of this scope.

13 Compliance 
Audits

119(o)
R

13.2  Based on a representative sample of 
previous PSM/RMP audits, do the audits include 
the certification required?

13 Compliance 
Audits

119(o)(2)
68.79(b)

R,I

13.3  Based on a representative sample of 
previous PSM/RMP audits, did the PSM/RMP audit 
team include:

13 Compliance 
Audits

  a)    a person knowledgeable in the process 
being audited?

13 Compliance 
Audits

  b)    personnel with appropriate knowledge of 
auditing techniques and PSM/RMP?

13 Compliance 
Audits

119(o)(3)
68.79( c)

R

13.4  Was a report containing the findings of the 
audit developed?

13 Compliance 
Audits

119(o)(4)
40.68.79(d)

R

13.5  Based on a review of a representative 
sample of completed PSM/RMP audits, was an 
appropriate response to each of the findings of 
the audit promptly determined and documented?

13 Compliance 
Audits

119(o)(4)
40.68.79(d)

R

13.6  Based on a review of a representative 
sample of completed audits, are the actions that 
were taken to address “deficiencies” 
documented?

13 Compliance 
Audits

119(o)(5)
40.68.79(d)

R

13.7  Based on a review of a representative 
sample of completed PSM/RMP audits, were the 
two most recent PSM/RMP audits retained?

13 Compliance 
Audits

GMP
R

GMP1  Is there a written procedure in place to 
address PSM/RMP compliance audits?

13 Compliance 
Audits

GMP
R

GMP2  Based on a representative sample of 
previous PSM/RMP audits, were a sufficient 
number of processes selected for auditing to 
adequately assess the overall level of compliance 
with the standard?

13 Compliance 
Audits

GMP
R

GMP3  Does the report identify the team 
members and their background/ expertise? 

13 Compliance 
Audits

GMP
R

GMP4  Was the audit report issued promptly on 
completion of the audit?

13 Compliance 
Audits

GMP
R

GMP5  Did the audit findings identify areas that 
require responsive action as well as areas where 
the PSM/RMP system is well implemented?

13 Compliance 
Audits

GMP
R

GMP6  Based on a review of the written audit 
procedure and previous completed audits, is there 
a system in place to promptly address the teams 
findings and recommendations?

13 Compliance 
Audits

GMP
R

GMP7  Is there a management review of the audit 
findings?
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13 Compliance 
Audits

GMP
I

GMP8  Based on interviews with a representative 
number of employees, were the results of audits 
communicated to affected employees?

1 GMP = Good Management Practice, R = Records Review, O = On-Site Conditions, I = Interviews
2 R = Regulatory, P = Policy, O = Observation
3 1 = Immediate Action Required, 2 = Priority Action Required, 3 = Action Required
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