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CHAPTER 18- DESTRUCTIVE TESTING 

18-1 INTRODUCTION 

NAVFAC EXWC is planning to perform destructive testing for plates that have 
been cut out of the shells of one of the Red Hill tanks. The plan to perform 
this work will be provided per the AOC SOW, Section 5.3 Destructive Testing 
Scope of Work. This Chapter discusses past destructive testing related to 
Red Hill tanks, methods for positive material identification (PMI), and 
specifications and recommendations for producing and testing coupons cut 
out of a tank. 

18-2 DESTRUCTIVE TESTING 

18-3 

18-3.1 

No specific destructive testing was performed on Tank 5. 

A section of shell plate that was removed from Tank 16 in May 2006 by 
Dunkin and Bush resides in Pittsburgh with TesTex and has been used by 
them to test and calibrate their LFET equipment. The plate section was 
removed because it was covered with backside corrosion. The average 
remaining thickness was 0.153-inch and ranged from 0.000-inch (two holes) 
to 0.200-inch. Dimensions of the plate were 10-feet high by 4 to 7-feet wide. 
Attachment J is the report on Tank 16 by Weston Solutions which includes 
photos of this plate. 

MATERIAL VERIFICATION 

Positive Material Identification (PMI) 

18-3.1.1 X-ray Fluorescence (XRF) 
Description: XRF analyzers can quickly and easily help verify the composition 
of metal alloys. A portable device transmits X-rays on the surface of a sample 
under analysis. In response to the energy from these X-rays, the atoms in the 
sample fluoresce and emit signals that the analyzer detects. Atoms of 
different elements respond differently to X-rays. [1] [2] Hence, one can 
determine the percent composition of elements in a material [1] [2], as long as 
the elements are magnesium or heavier (and not noble gases) [3]. 

Advantages: XRF analyzers do not affect the chemistry of the elements they 
impact. Therefore, one can determine the composition of a piece of 
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equipment without causing it to go into downtime. [1] Each element has a limit 
of detection that may be as low as 0.002% by weight within a material, so 
XRF analyzers can distinguish between two similar metal alloys. Also, 
because testing a sample is fast and easy, the cost of the analyzer makes up 
the bulk of the total cost of analysis. [3] 

Disadvantages: 
a. Because XRF analyzers cannot detect carbon [2] [3], they may not be able 
to distinguish between metal alloys containing similar fractions of elements 
that are magnesium or heavier but differing percentages of carbon. In 
addition, even with advances in XRF technology since 1980, the limits of 
detection are relatively high for light elements like silicon (0.050%) and sulfur 
(0.01 %) (compared to 0.002% for heavier elements like molybdenum). [3] 
b. NAVFAC has developed a Safety program that oversees the use of 
Radiological equipment on Naval Facilities. This safety program requires the 
construction contract include UFGS Section 01 35 26 GOVERNMENTAL 
SAFETY REQUIREMENTS [4] which contains the Radiological Safety 
Requirements if any radiological source is required for the project. These 
requirements are very strict, and can be a show-stopper for all but mandatory 
radiological testing. If possible, most of the x-ray required is performed off­
base and welded pipe is brought on-base and installed. Attachments BH and 
Bl provide the NAVSEASYSCOM and NAVFACENGCOM's instructions 
concerning the use of radiographic sources on Naval Facilities. 

18-3.1.2 Optical Emission Spectroscopy (OES) 
Description: An OES analyzer works by emitting an electric arc onto a 
sample, whose atoms transmit an elemental signature of light to the analyzer. 
The analyzer then processes the incoming light signals to determine the 
elemental composition of the sample. [2] 

Two groups of portable OES analyzers exist: 
a. Devices that can process a large number of elements and offer laboratory­

grade analysis, with little input required from the operator, while weighing 
as little as 33 lbs. 

b. Devices that are even lighter than 33 lbs but can detect up to 16 elements 
only and require significant skill from the operator [2]. 

Advantages: Like XRF analyzers, OES analyzers are NOT devices, so a 
metal sample in an industrial system would not need to be removed from that 
system and brought into a laboratory for analysis. OES analyzers come in 
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cordless, portable forms. [4] [5] Some have lightweight, interchangeable 
probes: arc, spark, ultraviolet, and combination. [4] Unlike XRF analyzers, 
OES analyzers can detect light elements like carbon and nitrogen. [2] One 
analyzer adjusts the air between the analyzer and the sample to maximize the 
precision of detecting carbon in iron. [6] Current systems are automatically 
equipped with immense databases detailing over 300,000 materials, so an 
operator can quickly determine, on site, the material of a sample. [4] 

Disadvantages: The arcs that an OES analyzer emits can cause surrounding 
substances to ignite, so permits for hot work and for gas testing in the sample 
location may be required before OES analysis can take place. [2] In a fuel 
environment, OES analysis would have to be performed with extreme care 
because it may generate flames. However, one vendor of portable OES 
devices states that its products have been used in petrochemical plants and 
oil refineries, suggesting that OES can be operated safely around POL 
equipment. [4] 

18-3.2 Chemical Methods of Metal Alloy Identification 

18-3.2.1 Resistivity Testing 
An unknown metal is placed in contact with a 300°F (150°C) probe of a 
different metal, creating a potential difference that reflects the atomic 
structure and chemical composition of the unknown metal. This voltage will be 
the same for every metal and every alloy that has the same crystalline 
structure, in accordance with the thermoelectric principle, also known as the 
Seebeck Effect. Materials both ferrous and nonferrous can be distinguished 
using this method, but austenitic stainless steels and alloys with less than 5% 
chromium are not always distinguishable. [2] 

18-3.2.2 Chemical Spot Testing 
A small piece of a metal is laid on top of filter paper, and a chemical is placed 
on that metal piece. The chemical reacts in contact with the metal and 
changes color differently depending on the metal's composition, allowing an 
observer to determine what alloy an unknown metal is. [2] One company sells 
spot-test kits with reactants that are each suited for distinguishing specific 
pairs of metals [7]: for example, one kit can be used to test 304 vs. 316 
stainless steel. [8] 

This method is inexpensive and portable, and it requires very little training. [8] 
However, it is subjective, non-quantitative, and slow. [2] 
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18-4 PATCH PLATES 

The Report on the Trip to Pacific Division Naval Facilities Command in 1981 
(Attachment BJ) contains recommendations on welding plates on Red Hill 
tanks. In particular, this report states on p. 3: 

Magnetic particle inspection (M.T.) is done on ground potential weld repair 
areas in the barrel and bottom dome sections of the tanks (i.e. the upper 
dome welds are encapsulated and M.T. is not done). The M.T. is done with 
the AC yoke method using red or grey powder. Under the tank interior lighting 
conditions yellow or white M.T. powder might be more visible making 
rejectable linear indications more readily discernable. 

The same report describes, on p. 5: 

Magnetic Particle Inspection (M.T.). The purpose of the M.T. inspection is not 
apparent. If there is an indication, the presence of a leak is verified by 
vacuum box testing. Repair is accomplished with a doubler patch plate. It is 
suggested that the purpose served by the M.T. inspection be reevaluated. If it 
is considered that a purpose is served it is suggested that yellow or white 
M.T. powder be used. The lighter colors would provide improved availability to 
detect flaws under the tank interior lighting/background conditions. 

The focus of the 1981 report was to reform welding procedures on Red Hill 
metal plates; it does not discuss which plate materials are weldable and 
which are not. According to the report, if welding processes were revised and 
followed, future welds would no longer be defective and leaks would not be 
appearing. Therefore, presumably, the tank-wall materials had already 
weldable prior to the 1981 report. Moreover, hundreds of patch plates had 
been welded on the tanks without any known weldability issues. 

The patch plates are connected by fillet welds on the tank walls. These welds 
are not structural welds, as they are not holding any structural loads. 

Refer to Chapter 5 of this report for further details. 

18-5 RECOMMENDATION 
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UFGS Section 33 56 17.00 20 (Attachment BD), paragraph 3.12 specifies the 
method to perform Destructive Testing. This UFGS Section states the 
following must be adhered to during coupon removal: 
a. Five 8" x 4" coupons cut from the tank shell without distortions and with 

straight edges. The selection of areas from which the coupons are cut 
must represent each of the tank's areas. 

b. Photographs must be taken of the coupons to be tested. Testing must be 
performed on these coupons and must take place in an accredited 
laboratory (either in-house or contracted out), not in situ. 

c. Types of testing to be conducted are macrographic, metallographic, 
mechanical, and chemical. Testing will investigate the following properties: 
tensile strength, yield stress, microhardness, microstructure, ductility, and 
carbon-equivalent limits. It will also ascertain the chemical composition of 
the test coupons to determine the P-number of the coupon material for 
welding purposes. 

d. Test results are to be compared and contrasted to specifications for plate 
materials from the ASTM. Material characteristics must be recorded in 
accordance with API Std 650 Section 4 [9]. Permissible stresses for the 
product and for hydrostatic testing should be set according to API Std 653 
Table 4.1 [1 O] so minimum wall thickness can be determined. The 
Pedigree Report (refer to UFGS Section 01 33 00.05 20 Design Submittal 
Procedures [11]) should contain and discuss these test results. 

18-6 SOLUTION RATIONALE DISCUSSION 

The overall metallurgy will be determined by the destructive testing. This 
destructive testing will give us the pedigree of the original steel. It will allow us 
to optimize the weld specification in the future for each tank. 

Using the OES and XRF are field verification of the constituent components of 
the steel. This will allow the validation of the welding to the metal, where ever 
it is in the tank. 

If there is any major variance, additional destructive testing will be performed, 
to determine if there is any change in the pedigree of the steel so that it will 
affect the weld specification. 

It will be a learning curve to determine the maximum allowable variance 
between the pedigree of the steel and the OES or XRF that will change the 
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welding specification. The more information that we have on this variance the 
more assurance there is on the weld procedures being used. 

A database will be developed to record the results of the metallurgy of the 
tank, OES, XRF, and weld specifications during the TIRM of all of the tanks. 
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CHAPTER 19- SCHEDULE/ FREQUENCY OF MODIFIED API STD 653 
TIRM 

19-1 INTRODUCTION 

19-2 

19-2.1 

This Chapter addresses the schedule/frequency of API Std 653 tank 
inspections and performing API RP 580 Risk based inspections. This section 
will also discuss specific scheduling requirements and constraints in 
executing individual contract actions. 

API STD 653 INSPECTIONS 

Section 1 of API Std 653 states the scope of the document. This document 
"provides minimum requirements for maintaining the integrity of such tanks 
[API Std 650 and API Std 12C] after they have been placed in service and 
addresses inspection, repair, alteration, relocation, and reconstruction." This 
section allows the owner/operator to "apply this standard to any steel tank 
constructed in accordance with a tank specification." Therefore, the 
Navy/DLA ( owner/operator) was able to apply the AP I Std 653 principles on 
the Red Hill tanks, but "modified" the inspection techniques since the exterior 
of the tanks are not accessible to the inspector. 

19-2.2 API Std 653, Section 6 provides the requirements for the frequency of 
inspection of above ground fuel storage tanks: 
a. Initial Inspection - The initial internal inspection interval is stated to be 10 

years, but years can be added onto this if the tank has safeguards such as 
a coating system, release prevention barrier, cathodic protection, or a high 
corrosion allowance. Therefore, the initial inspection of a new tank can be 
as long as 27 to 30 years after the tank was placed into service. 

b. Subsequent Internal Inspection Interval - The subsequent internal 
inspection interval is based on: 
• Measured corrosion rate and the minimum remaining thickness (as 

determined in API Std 653, paragraph 4.4.5), and 
• Not to exceed 20 years for tank without a release prevention barrier. 

c. API Std 653 also provides the owner/operator to "establish subsequent 
internal inspection intervals using risk based inspection (RBI) procedures 
in accordance with API RP 580 and the additional requirements of this 
section." 

19-3 API RP 580 RISK-BASED INSPECTION, DOWNSTREAM SEGMENT 
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19-3.1 API RP 580 was first published in 2002 and provides a method to determine 
the frequency of inspection based on the probability of failure verses 
consequence of failure. 
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Consequence 

API RP 580 was developed to provide specific guidelines to use in performing 
a risk-based analysis for tanks, pressure vessels, piping, etc. The document 
first describes risk assessments. The risks are first identified, and then a 
determination is made on how to reduce or manage the risk. The document 
further states that there can never be zero risk based on inspection alone, 
since there are residual risks due to outside influences such as human error, 
natural disasters, external events, etc. 

API RP 580 discusses how to "determine what incident could occur 
(consequence)" and "how likely (probability) is that the incident could 
happen." This exercise is performed and documented for a variety of events. 
The document describes the qualitative, quantitative, and semi-quantitative 
approaches, and then provides the process in combining the approaches for 
defining probability and consequences. 

The document describes risk management through various tools such as 
inspection, inspection plan, and prioritization for implementing the plan. It 
further provides information on conducting Fitness for Service analysis, and 
other types of risk management tools. 

The inspection plan and the inspection reduces risks by mitigating potential 
incidents that were determined to result in a high probability of consequence, 
or a high probability of failure. If there is a possible incident that does not 
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lead to a high probability of failure or consequence, then mitigation of the 
incident does not need to be prioritized. 

API RP 580 categorizes consequences as: safety and health impacts, 
environmental impacts, and economic impacts. The document further 
provides the level of consequence for each of these items, such as number of 
deaths, duration of environmental impacts, and costs to remediate. 

The document discusses the determination of what is an acceptable risk. A 
method that is used is a cost-benefit analysis. This analysis provides the 
value of each risk reduction mitigation action, and the value of a failure that 
occurs if no mitigation action is taken. 

In summary, the risk based inspection process is "the determination of what 
to inspect, how to inspect (technique), where to inspect (location), how much 
to inspect (coverage), and when to inspect. This determination is based on 
the Probability of Failure, Consequence of Failure, and the acceptance of the 
resulting risk. There are many factors that contribute to the acceptance of the 
resulting risk such as life-cycle cost analysis, changes to the system/process 
resulting from Fitness-for-Service analysis, redesign, rerating, and reducing 
the inventory. 

19-3.2 Navy/DLA review of the AP I RP 580 
The Navy/DLA investigated incorporating the API RP 580 principles in the 
scheduling of the CIR fuel storage tanks. The theory outlined in the 
document in API RP 580, paragraphs 1 through 9 can easily be applied to 
DoD tanks. The Navy/DLA has different Consequences of Failure than stated 
in paragraph 10, as outlined below. In addition, in order to be able to 
consistently program and plan for the TIRM of the thousands of fuel storage 
tanks that are owned by DoD, a constant inspection interval was determined 
to be required. 

19-3.2.1 Current Scheduling of Tanks 
In 2007, Navy/DLA initiated the CIR tank program with the objective of 
inspecting every tank every ten (10) years. In 2016, Navy/DLA recognized 
that there are too many constraints that are preventing this schedule for the 
overall program to be realized. Constraints include the time it takes to 
contract each task order, time it takes to modify each task order for additional 
repairs found during the inspection, resources needed to perform the 
contracting, and finally, the resources available to perform the actual 
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cleaning, inspecting, and repairing of the tanks. In addition, the mission of 
providing fuel to the forces was being compromised due to the number and 
duration of the tanks that were being taken out of service and being kept out 
of service pending required additional repairs. Funding to perform the 
Navy/DLA CIR tank projects is not a constraint and is not a factor in the 
scheduling and programming, unlike the oil industry in which cost and profit 
are factors to be considered as discussed in API RP 580. 

19-3.2.2 Risk-Based Inspection Investigation 
In 2015, a Business Case Analysis (BCA) to determine the best inspection 
process to implement for all of DLA's fuel storage tanks was performed. [1] 
The BCA compared the following scenarios: 
Alternative 1: Current Guidance (Status Quo): API Internal and Modified 

Inspections = Every 10 years (initial and subsequent) 
Alternative 2: Extend Subsequent Inspection to Max Interval (based on 

Corrosion Rate Procedures= API Internal and Modified 
Inspections: 10 years for initial; 20 years for subsequent 
inspections 

Alternative 3: Extend all Inspection Intervals (based on Corrosion Rate 
Procedures)= API Internal and Modified Inspections: 12-20 
years for initial; 20 years for subsequent 

Alternative 4: Extend all Inspection Intervals (based on performing RBI 
Assessments)= API Internal and Modified Inspections: 12-25 
years for initial; 25 or 30 years for subsequent inspections. 

Results from this investigation showed: 
a. Alternatives 2, 3, and 4 provide the opportunity for a significant reduction 

in OOS instances relative to Alternative 1. 
b. Alternative 3 offers a greater reduction in OOS instances over Alternative 

2 due to improved optimization of API inspection schedules. 
c. Alternative 4 provides the greatest reduction in OOS instances due to 

overall decreased inspection frequencies from risk-based inspections. 
d. Alternative 4 provides SRM the greatest reduction in OOS instances, while 

Alternative 2 and 3 provide the greatest inspection cost savings. 
e. Alternatives 2, 3, and 4 require additional implementation effort relative to 

the current state. Alternative 4 is significantly more complex to implement. 

19-3.2.3 The BCA did not address the difference Consequence of Failure modes 
between the standard industry practices as stated in AP I RP 580 and the 
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Government practices. Below is a comparison between the Industry and the 
Government's concerns: 

Government Oil Industry Company 
INSURANCE 

Self-insured Insurance 
- The Government pays for all - The Insurance Company pays for the 

inspection and repairs. environmental remediation. 
- The Government pays for all - The Company pays for the insurance 

environmental remediation. and deductibles. 
- Factory Mutual Engineering 

Corporation also has requirements for 
Tank inspection intervals. Normally 
the Company has to adhere to these 
requirements in order to obtain the 
insurance, or to have a good 
insurance policy. 

COSTS 
Mission Profit 

- If a tank leaks and is out of service - The Company will perform the 
for 1-2 years, what is the cost to required preventive maintenance to 
the Government to maintain its maintain its insurance. 
mission? - The Company may rather have a 

- The fuel is required for the small release that may/may not be 
Government to maintain its contained than to have to take a tank 
mission in defending the Country. out of service to clean and inspect. 

This OOS time affects their profit, 
especially if nothing was wrong with 
the tank. The tank cleaning, 
inspection and profit loss may cost 
more than remediation. 

FEDERAL ACQUISITION REGULATIONS 
- There is considerable amount of - Companies normally have a contractor 

time involved (months to years) for on a retainer so that they can have the 
the acquisition, inspection, repair, clean-up and repair done immediately. 
and remediation up spills due to 
the Government's acquisition 
regulations and post-award 
processes. 

- There are also additional costs 
involved (see #1 above) 

PUBLIC OPINION 
- The Government cannot risk being - The Shareholders of the Company's 

forced to close down or relocate. stocks are involved in responding to 
- Costs and Time associated with the public opinion. Therefore, the 

responding to queries and other large companies pay a fine, repair the 
public notices. facility, and start working again. 

- There are very few organizations 
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that will participate in defending 
the Government. 

19-3.2.4 In 2016, the UFC 3-460-03, Maintenance of Fuel Facilities was rewritten. 
(This document cannot be released to the Public until it has received all 
approving signatures and is published on the Whole Building Design Guide.) 
The following is an excerpt from the document: 

19-4 

19-4.1 

Perform an out-of-service API Std 653 or STI SP001 inspection to 
evaluate the tank for conditions which may affect the operational integrity 
of the tank floor, shell, roof and floating roof or pan. API Std 653 or STI 
SP001 provides a checklist to be used as part of the assessment. This 
inspection must be performed by an appropriately certified API Std 653 
or STI SP001 inspector. Inspection shall include all components and 
equipment located inside the tank containment area such as piping, pipe 
supports, containment valves, and product saver tanks. 
Frequency: Every ten years or as recommended by an 
appropriately certified tank inspector in the previous API Std 653 or 
STI SP001 inspection report." 

This allows the Government to schedule the next tank inspection as 
recommended by the API Std 653 Inspector. Therefore, the next inspection 
should be in ten (10) years, unless the corrosion rate is such that it can be 
inspected later (ie: 20 years) as recommended by the API Std 653 Inspector. 
The current Navy/DLA's repair program is to repair all corrosion areas while 
the tank is out of service, so that the corrosion rate on non-repaired corrosion 
areas will allow the next inspection to be in twenty (20) years. 

Draft UFGS Section 33 56 17.00 20 paragraph 1.6.5.3 (Attachment BO) 
provides the criteria for the calculation of corrosion rates for the Red Hill 
Tanks. Refer to Chapter 17-2.2.3 for additional information on the 
development of this criteria. 

CONSTRAINTS FOR SCHEDULING THE CLEAN, INSPECT, AND REPAIR 
OF THE TANKS 

Operations 
The following are the operational constraints. 
a. No more than one (1) JP-8 tank empty and out of service at a time. 
b. No more than one (1) F-76 tank empty and out of service at a time. 
c. Two (2) JP-5 tanks can be empty and out of service at one time. 
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d. Only three (3) tanks after tank 13 can be empty and out of service. 
• Four tanks will be out of service until October 2018. 

e. Only two tanks will be issued on each task order. 
• This lowers the risk of schedule slippage if the Contractor does not 

perform well. 
f. Adjacent tanks should be on one (1) contract, but not mandatory. 

19-4.2 Physical Limitations 
The physical limitations are discussed in Chapter 2. 

19-4.3 Security Limitations 
The security limitations are discussed in Chapter 2. 

19-4.4 Qualified Personnel 
The qualified personnel limitations are discussed in Chapter 2. 

19-5 ACQUISITION TIMELINE 

19-5.1 Attachment BK provides the timeline to procure a task order on the POL 
MACC contract. As shown in this attachment, approximately six (6) months 
are required from the time of notification of need until the contract is awarded. 

19-5.2 Attachment BL provides a typical timeline for a contractor to clean, inspect, 
and repair a Red Hill fuel storage tanks. In general, the first six months will 
be spent obtaining security clearances to enter the Red Hill facility and to 
prepare and obtain approval of the pre-construction subm ittals. The second 
six months are for preparing the tank for inspection. The second year 
consists of inspecting the tank (6 months), repairing the tank (3 months), and 
preparing the tank to return to service (3 months). 

19-5.3 Attachment BM provides the overall timeline to clean, inspect, and repair all of 
the Red Hill fuel storage tanks. Note that this timeline does not include 
additional time required for any additional inspection or repair requirements 
that are listed in Chapter 17. This timeline takes into consideration the 
constraints provided in paragraph 19-4 above. 

19-6 

19-6.1 

DETERMINATION OF ORDER OF TANKS 

The order of tanks to be inspected is based on the last date in which the tank 
was inspected and operational requirements. Currently, Navy/DLA requires 
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tanks 13 and 14 to be converted from F-76 to JP-5. Therefore, these tanks 
need to be cleaned in order to make this conversion. While the tank is out-of­
service and cleaned, Navy/DLA determined that it would be prudent to also 
inspect and repair them. 

19-6.2 Table 19-1 provides the list of tanks, their product, and when they are 
currently scheduled to be inspected. These dates are subject to change 
depending on the velocity of the pre-award phase, the contractor's work 
progress, more repairs than anticipated (based on previous work), Acts of 
God, and mission requirements. 

Table 19-1 - Tank Inspection Schedule 

Next 

Tank Product Last Inspected Inspection 
Next Inspection 

delta 
Scheduled 

due 

F-
13 

76/JPS 
1995 2015 2017 

-2 

F-
Inspected 

14 
76/JPS 

previous to 1994 2017 

(1982) 

15 F-76 Aug-OS 2025 2023 2 

16 F-76 Jan-06 2026 2024 2 

17 JP-5 Nov-12 2017 2017 0 

Inspected 

18 JP-5 previous to 1994 2018 

(1960) 

Inspected 

11 JP-5 previous to 1994 2020 

(1981) 

12 JP-5 1995 2015 2020 -5 

8 JP-5 1998 2018 2021 -3 

9 JP-5 1995 2015 2021 -6 

7 JP-5 Apr-98 2018 2023 -5 

10 JP-5 1998 2018 2023 -5 

20 JP-5 Oct-08 2028 2026 2 

5 JP-8 In progress 2017 

Inspected 

4 JP-8 previous to 1994 2018 

(1983) 
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- -
Inspected 

3 JP-8 previous to 1994 2019 

(1983) 

2 JP-8 Apr-08 2028 2024 4 

6 JP-8 May-06 2026 2024 2 

1 n/a n/a n/a n/a 

19 n/a n/a n/a n/a 

19-7 PREVIOUS HISTORY 

19-7.1 

This paragraph provides background information on the timelines that it has 
taken to perform the previous contracts. 

In 1978 through 1985, the tanks were cleaned, inspected (not considered as 
"API Std 653"), and repaired. This work was a MILCON project, designated 
as FY78 P-060. Since this was a MILCON project, the duration for planning 
and funding started in 1973. All work was performed by a single Prime 
Contractor. Refer to Attachment AF. 

Duration 
Tank Start End (days) 

1 10/23/1981 4/19/1983 543 

2 12/29/1981 3/15/1983 441 

3 3/5/1982 4/19/1983 410 

4 4/22/1982 2/24/1983 308 

5 8/26/1981 5/31/1984 1009 

6 6/30/1981 1/31/1985 1311 

7 10/24/1978 12/12/1982 1510 

8 4/18/1981 6/6/1983 779 

9 7/25/1978 6/9/1981 1050 

10 10/24/1978 4/18/1984 2003 

11 7/10/1978 1/27/1981 932 

12 2/27/1980 10/15/1982 961 

13 5/30/1980 4/19/1982 689 

14 4/17/1980 5/18/1982 761 
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15 8/4/1980 5/18/1982 652 

16 2/12/1981 2/12/1982 365 

Average 858 

The total number of days from the start of the work to the last tank in service 
was 1,800 days. 

19-7.2 Between 1994 and 1996, tanks 6, 7, 8, 9, 10, 12, 13, 14, and 16 were cleaned 
and visually inspected. Tanks 6, 9, 12, 13, and 14 were abrasive blasted, 
inspected by Conam MMP Inspections, Inc, and repaired in accordance with 
API Std 653. Specific information, including the durations, is not available for 
this contract. 

19-7.3 In 2006, Tanks 15, 16, and 6 were cleaned, inspected, and repaired by two 
Contractors. They were inspected by Weston Solutions under contract 
FA8903-04-D-8681, Task Order 0176 (Attachment I), and cleaned and 
repaired by Dunkin and Bush under contract N627 42-03-C-1402 (Attachment 
BA). 

Contract# Award Date Completion Date 
Duration Average 
(days) per tank 

FA8903-04-D-8681 6/14/2005 1/31/2007 596 199 

N627 42-03-C-1402 4/23/2004 9/9/2008 1,600 533 

19-7.4 In 2008, Tanks 2 and 20 were cleaned, inspected, and repaired by Shaw 
Environmental and Infrastructure, Inc., under contract N47 408-04-D-8503, 
Task Order 0031 (Attachment M). The following is the schedule for this task 
order: 

Contract# Award Date Completion Date 
Duration Average 
(days) per tank 

N47408-04-D-8503, Task 
8/31/2007 4/30/2010 973 486 

Order 0031 

19-7.5 In 2011, Tanks 5, and 17 were cleaned and inspected by WGS. The API Std 
653 inspector was Tim D. Anderson, Certification No. 37258, under 
(Attachment P). The following is the schedule for this contract. 
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Contract# Award Date Completion Date 
Duration 
(days) 

N62583-09-D-0132, TO#3 1/13/2010 9/30/2014 1,721 

The following is additional schedule information for this task order. 
Tank #17 - Inspection completed on 2/28/2012 
Tank #5 - Inspection completed on 11/16/2010 

19-8 OTHER RELEVANTTIRM NOT REQUIRING EMPTY TANKS 

Refer to Chapter 8 for re-occurring maintenance of the Red Hill Tanks. 

19-9 RELATIONSHIP TO CHAPTER 4 CORROSION RATES 

Average 
per tank 

860 

Currently the scheduling of the tanks is being prioritized by inspecting the 
tanks that have not been inspected in the past 20 years first, and then 
scheduling the tanks that have recently been inspected (ie: 20, 5, 4, 3, 2, and 
6) per a 20 year schedule. Repairs made to these tanks following the last 
inspection provided at least a 20 year service interval based on the corrosion 
rate analysis. 
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CHAPTER 20 - PLANNED ACTIONS UNDERWAY INDEPENDENT OF 
TANK UPGRADE 

20-1 INTRODUCTION 

This Chapter addresses the actions that are currently being or planned to be 
taken throughout the Red Hill Tank area, as soon as practicable, to reduce 
risk of release that can be implemented independent of tank upgrades. 

20-2 REINSPECT TANK 5 

a. Due to issues resulting from the WGS warranty repairs as discussed in 
Chapter 6, the Navy/DLA is planning to perform another API Std 653 
inspection. This inspection will be performed by an A-E. Full scanning of 
the tank shell and welds, as was done by WGS in 2010, is planned. The 
inspection will ensure that all gas test holes have been welded closed and 
all patch plates have been properly welded. In addition, a new corrosion 
rate will established based on the difference of any backside corrosion 
found during the 2010 and 2017 inspections. 

b. Navy/DLA is planning to place Tank 5 back into service per the NAVSUP 
instruction and improved procedures. 

c. Currently, as long as no repairs are required by the API Std 653 
inspection, Tank 5 should return to service late 2017. 

20-3 CONTINUE CIR OF RED HILL TANKS 

a. A contract to clean, inspect, and repair Tanks 14 and 17 simultaneously, 
and then tank 18 after Tank 14 is placed back into service for tanks 
(Attachment BN) was awarded on 31 August 2016. 

b. A contract to clean, inspect, and repair Tank 13 and then Tank 4 after 
Tank 5 is placed back into service (Attachment BO) was awarded on 31 
August 2016. 

c. These contracts were awarded on the GPOL MACC contract, which is 
discussed in Chapter 10. These contracts included most of the lessons 
learned, except they do not include UFGS specifications for Tank 
Inspection or Tank Repair. They do include most of the requirements of 
these UFGS's, but in the "Scope of Work" section of the contract. 

d. The overall schedule of these contracts is provided in Chapter 19. 

20-4 ADOPT NEW QC AND QA PROCESSES 
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a. The new specifications for the Tank Repair (Attachment BE) and Tank 
Inspection (Attachment BD) as discussed in Chapter 17 are planned to be 
part of the next new contract planned for October 2018. 

b. The Government Quality Assurance plan during design and on-site 
surveillance as discussed in Chapter 16-4.1 and 16-4.2 is being 
implemented for the two new contracts that were awarded in August 2016. 

c. The Contractor Quality Control plan as discussed in Chapter 16-5 has 
been implemented in the two new contracts that were awarded in August 
2016. 

d. The Government Quality Assurance Surveillance plan as discussed in 
Chapter 16-6 will be tailored to the individual task orders and implemented 
for the two new contracts that were awarded in August 2016. 

e. Third Party oversight, provided by the Contractor's independent first tier 
subcontractor, as discussed in Chapter 16-7, is included in the two new 
contracts that were awarded in August 2016. 

f. Third Party oversight, provided by the Government, as discussed in 
Chapter 16-7, is not anticipated at this time, but will be considered if 
necessary. 

20-5 INSTALL FIRE SUPPRESSION SYSTEM AND OIL TIGHT DOORS 

The scope of the current MILCON P-1551 includes installation of a new fire 
suppression system, one oil tight door, and six (6) fire tight doors. The oil 
tight door will be located just downhill of tanks 1 and 2. This project is also 
repairing the narrow-gauge rail tracks. This project is anticipated to be 
completed in March 2017. 

20-6 INCREASE FREQUENCY OF TANK TIGHTNESS TESTING 

The frequency of tightness testing the tanks has been changed from biennial 
to annual. Refer to the AOC SOW, Section 4.3, Red Hill Facility, Current Fuel 
Release Monitoring Systems Report, for additional information on the Leak 
Detection System. 

20-7 UPDATE AND/OR VALIDATE EXISTING LEAK DETECTION SYSTEMS 

a. Navy/DLA is currently investigating the capabilities of the Low Range 
Differential Pressure Leak Detection System (LRDP). This system was 
developed in 1999 by Vista Research, Inc. and NFESC. The LRDP 
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obtained third party certification by Ken Wilcox Associates (KWA) and is 
listed on the National Work Group of Leak Detection Evaluations 
(NWGLDE). This system is installed in Red Hill Tanks 9 and 16 but has 
not been in use since 2001. The system installed in Tank 9 appears to 
still be operational. The system in Tank 16 appears to be only partially 
functional and will likely require maintenance before it can be fully tested. 
The Navy/DLA is currently planning to reactivate the LRDP in Tank 9 and 
evaluate its capabilities and compare it to the current Mass Technology 
system that is used for the annual tank tightness test requirement. 

b. The Navy requires additional testing of the LRDP system beyond that of 
the current investigation. Since this is a permanently installed system, 
unlike the Mass Technology system which is a temporary installation, a 
long term analysis over a period of at least three months is desired. 
Additionally, short term tests in a dynamic scenario should also be 
investigated to verify level of performance after a transfer has been 
completed and the tank is returned to a static condition. The investigation 
will include the feasibility of integrating the communication system into the 
existing and/or planned communications upgrades to collect data in a 
central location under the purview of FLCPH. In addition, an overall 
comparison/analysis of the LRDP to the AFHE system and the Mass 
Technology System is planned to determine the complimentary and 
redundancy of each system, and also to compare its capabilities to other 
potential systems. 

c. Refer to the AOC SOW, Section 4.3, Red Hill Facility, Current Fuel 
Release Monitoring Systems Report, for additional information on the 
Leak Detection System. 

20-8 INCORPORATE FINDINGS FROM CORROSION AND METAL FATIGUE 
PRACTICES REPORT 

a. The AOC SOW, Section 5.2, Red Hill Facility Corrosion and Metal Fatigue 
Practices Report submitted April 2016 discussed cathodic protection, 
coatings, tank assessments, and fatigue considerations. 

b. The following table lists the findings in the Corrosion and Metal Fatigue 
Practices Report and how they were incorporated into this TIRM report. 

Corrosion and Metal Fatigue Report Incorporation into the TIRM 
Findings Report 

Cathodic Protection: The new tank repair specification 
The application of CP to control will require coupons to be removed 
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corrosion is not viable. from the tank. When these 
coupons are removed, the pH of 
the concrete will be measured. 

Internal Protective Coating: A tank internal protective coating 
The tank internal protective coating is will be assessed during routine 
assessed during routine tank integrity tank integrity inspection 
inspection assessments. assessments. The tank cleaning 

specification will be updated so 
that the coating will not be 
removed during cleaning. The 
bottom of the tank will be recoated, 
and any coating failure in the barrel 
and upper dome will be assessed 
and a determination will be made if 
any areas need to be recoated. 

Tank assessments The tank assessment procedure in 
the report has been incorporated 
into the tank inspection 
specification. 

Fatigue Design Considerations: No action required. 
Static fuel levels in the Red Hill tanks 
limit susceptibility to fatigue issues that 
may be experienced by smaller tanks 
with fluctuating fuel levels. 

20-9 INCREASE FACILITY POWER CAPABILITY 

20-10 

NAVY/DLA is currently planning a project to update the electrical power 
capability in the tunnel, so that power can be available for tank inspection, 
repair, and maintenance contractors to use during construction. The project 
is programmed to start in FY2018. 

Contractors will be required to provide temporary electrical power to support 
contract work until the power capability is upgraded. 

REPAIR ROAD TO ACCESS UPPER TUNNEL ACCESS POINTS 

Navy is currently planning a project to correct the erosion in the Red Hill 
complex. Part of this project is to repair the road to access the upper tunnel 
access points. This project is programmed to start in FY2021. 
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20-11 INSPECT TANK VENT SYSTEM 

An internal inspection of all the tank vents for the Red Hill Fuel Complex is 
planned to be conducted in 2017. 
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CHAPTER 21 - EVALUATION AND PRESENTATION OF OPTIONS FOR 
TIRM RECOMMENDATIONS 

21-1 INTRODUCTION 

Options for improving the Tl RM procedure are presented in Chapter 17. The 
Navy has adopted some of the options as best practice and they already are, 
or are in the process of being implemented. 

21-2 TIRM IMPROVEMENTS BEING IMPLEMENTED 

Improvements to the TIRM which are already in place or are currently being 
implemented are shown in Table 21-1. 

21-1 TIRM Improvements Being Implemented 

Improvement Benefit 
Specification for tank Standardize a Red Hill tank inspection 
inspection Reduce variability in inspection results 

Provide the basis for substantive reports 
Establish qualification requirements for personnel 
Quantify NOE reliability 
Provide for destructive testing in order to perform 
metallurgical, mechanical, and weldability testing; 
evaluate reliability of NOE backside corrosion data 
Require establishment of a professional data 
management system 
Require management of gas test holes 
Inspection to take place before and during tank 
cleaning 
Include detailed submittal requirements such as the 
certification of inspectors and NOE technicians 

Specification for tank repair Standardize many aspects of repair 
Reduce variability in performance 
Provide the basis for record drawings documenting 
conditions to and changes made to a tank 
Establish minimum qualification requirements for key 
personnel (welder, weld inspector, NOE technicians) 
Establish weld inspection and NOE frequency 
Establish weld and NOE acceptance criteria 
State minimum repair design requirements 
Establish repair requirements for gas test holes 
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Require tank inspection and validation of predictive 
repairs to occur during the design phase 
Specify standards for materials used in repair 
Require in-progress review of repairs by API 653 
inspector 

NAVFAC QA design, Work load spread more evenly; leverages expertise 
construction, and project of various NAVFAC communities instead of relying on 
management roles one individual who was in charge of multiple projects 
distributed across separate simultaneously 
individuals 
NAVFAC locating Construction management role will be located at 
construction management JBPHH 
and QA oversight at the 
local component 
NAVF AC use of standard Standardize general requirements; specifies 
design build contract adherence to P-445; will require QCM role to be 
specific to POL work independent of production, safety, or project 

management 
Frequency of tightness Better monitoring of tank integrity and complies with 
testing increased from 40 CFR 280 
biennial to annual 
New filling and return to Standardize the filling and return to service process 
service instruction for a storage tank 

Mandates receipt of suitability for service statement 
prior to refilling 
Documents that all repairs have been completed; 
compares with inspection report to ensure all repairs 
have been completed prior to refilling 
Receipt of final inspection report prior to refilling 
Receipt of proper turnover documentation from 
NAVFAC prior to refilling 
Prior to return to service, development of a specific 
procedure for filling the tank being returned to service 

Approval of a tank specific operations order by the 
FLCPH commanding officer prior to refilling the tank 

Reactivation of existing Will provide enhanced tightness testing capabilities 
mass-based low range for Tank 9 
differential pressure 
precision tightness 
apparatus 

Update UFGS Section 33 Update to existing specification to avoid damage to 
65 00 Cleaning Petroleum coating during cleaning and to account for pressure 
Storage Tanks and temperature of power wash. Update the 
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specification to provide test patch of the power wash 
technique. 

21-3 OPTIONAL TIRM IMPROVEMENTS 

Options for improving the TIRM and NAVFAC recommendations are shown in 
Table 21-2. 

21-2 Options for Improving the TIRM 

Improvement Recommended 
Coat lower dome and barrel to the top of the barrel region No 
Coat entirety of tank No 
Coat lower dome, spot coat disbanded areas, coat patch 

Yes 
plates 
Install tell-tale leak detection/collection system See Note 
Perform leak testing during the repair phase utilizing the 

See Note 
tell-tale system and tracer gas 
Hydrotest tank as a means to determine tightness No 
Investigate capabilities of LRDP; Perform additional 
testing to analyze benefits of real-time monitoring, the 

See Note 
possibility of dynamic analysis, and direct communication 
with FLCPH control operator 
Install multi-tiered fixed platform scaffold as a means to 

No 
access tank shell 
Install dome truss, monorail, suspended platform scaffold, 
and telescoping box booms or similar means to access TBD 
tank shell 
Perform enhanced tank commissioning Yes 
Update storage tank cleaning specification to account for 
pressure and temperature of power wash; provide test Yes 
patch of the power wash technique 
Provide A TG slotted tubes to provide compliance with 

Yes 
DLA A TG Policy Letter 
Design To Document Tank Conditions Yes 
Remove Upper Dome Cover Channels No 

Note - TIRM improvements are subject to change depending on the results of 

the AOC In the Matter of Red Hill Bulk Fuel Storage Facility, Attachment A, 

Statement of Work, Section 3, Tank Upgrade Alternatives report and Section 

4, Release Detection/Tank Tightness Testing. 
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