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Introduction
1. What are the release detection (RD) requirements - which 

are applicable?

2. Features of these systems that present a challenge to 
meeting federal UST piping RD requirements.

3. Release detection and broader release response 
concerns.
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Release Detection Requirements

• Original UST regulation became effective December 22, 
1988.

• All tank and piping release detection requirements apply.
– General requirements:

• Use a method or combination methods that can detect a release from any 
portion of the tank and the connected underground piping that routinely contains 
product.

• Is installed and calibrated in accordance with manufacturer’s instructions.

– Tank and piping specific requirements.
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Release Detection Requirements 
(Tank Specific)

• Monitor for releases at least every 30 days
• Tank method options

– Interstitial monitoring
– ATG
– SIR, CITLD
– Manual tank gauge
– Groundwater or vapor monitoring
– Other method
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Release Detection Requirements 
(Piping Specific)

Piping requirements / options
• Suction piping

– Safe: No release detection required
– American/”non-safe”: 3-year LTT or 30-day monitoring

• Pressurized piping – Use ALLD (3 opts.) 
PLUS

– Annual LTT, or
– 30-day tank method applicable to piping

• Variations/recommendations by codes of 
practice 5



Excerpts from RP1000-14, section 4.2.1 – Leak Detection for Underground 
Piping
• If a submersible pump is used, install a listed mechanical or 

electronic line leak detector. If an electronic line leak detector is 
installed, it should provide positive shutdown if a leak rate of 3 
gallons per hour or greater is detected. If the piping system 
includes an anti-siphon valve (see Section 4.4.1) at the tank, install 
the leak detector in an appropriate fitting immediately downstream 
of the anti-siphon valve. Verify that the line leak detector is 
certified to function with the type of fuel that will be stored and with 
the material, length and diameter of the underground piping.
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Release Detection Requirements 
(Piping Specific Cont.)



• The line leak detector in a marina fueling system is intended to 
monitor only the buried portion of the piping. This is because the 
temperature changes that will likely occur in the above-grade portions 
of the piping on the dock will be beyond the design parameters of the 
leak detector and will produce unreliable results. In addition, 
monitoring the aboveground portion of the piping may also 
substantially increase the volume of the piping to be monitored. The 
increased piping volume may exceed the rated capacity of available 
line leak detectors.
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Release Detection Requirements 
(Piping Specific Cont.)



Release Detection Requirements 
(Revised Federal UST Regulation)

• April 11, 2016 (Tank and Piping)
 Installed on or before – All RD method options available
 Installed after this date

Must be secondarily contained and use interstitial monitoring
 Install UDC

• Walkthrough inspections (30-day RD equip. checks, 
annual containment sump check)

• 3-year test containment sumps used for piping I.M.
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Release Detection Requirements 
(Revised Federal Cont.)

Annual release detection equipment testing (Piping)
• Ensure release detection equipment is operating properly.

• ALLD, sensors, ATG/system controller, etc.
• Manufacturer’s instructions, code of practice, or agency requirements.

• Keep records for 3 years.

9



Features Of These Systems That Present A 
Challenge To Meeting Piping RD

• Pipe runs
 Long piping runs.
 Changing grade of piping runs.
 Lack of isolation between underground and aboveground 

segments.
 Scope of federal UST regulation.

 Compliance with other requirements.
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• Full environmental protection - addressing 
release detection for the entire facility.

• Impacts to aboveground areas from 
releases.

• Impacts to navigable waters.
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Release Detection And Broader Release 
Response Concerns



• Facilities subject to the SPCC regulation 
– Intended to help facilities prevent a discharge of oil into 

navigable waters or adjoining shorelines) are required to follow 
certain federal reporting requirements. 

– In general, SPCC requires that any person in charge of an 
onshore or offshore facility must notify the National Response 
Center (NRC) immediately after he or she has knowledge of the 
discharge. Oil discharges that reach navigable waters must be 
reported to the NRC at 1-800-424-8802 or 1-202 426-2675. The 
NRC is the federal government’s centralized reporting center, 
which is staffed 24 hours per day by U.S. Coast Guard 
personnel.
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Release Detection And Broader Release 
Response Concerns (Cont.)



QUESTIONS?
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Contact Info

• Tim Smith
– (202) 564-0643
– smith.timr@epa.gov
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Marina UST systems in Tennessee



Background



Increased pipe length



Elevation loss from the tanks to dispensers



Unfamiliar pipe materials and equipment



Time for some research



What did we research?



What did the California report find?

• Marine fueling systems are not designed, constructed, or 
operated to prevent fuel releases.

• 183 marine fueling facilities reviewed: 75% of fuel pipe is 
single wall; approximately 50% of fuel pipe is over water, 
underwater, or floating on water; and approximately 80% 
of fuel pipe is not monitored for fuel releases.

• Releases from the poorly designed systems can be 
detected only after hazardous substances have entered 
the environment.

• Existing laws and regulations are inconsistent across 
regulatory programs and in many cases no requirements 
exist at all.



What did the California report suggest?

• Upgrade marina fueling systems. This would include:
– Installing fully double wall systems.
– Using continuous electronic leak detection between the primary 

and secondary containment.
– Having all pipe used in aboveground applications to be approved 

by an independent testing organization in accordance with 
industry standards. 

– Using anti-siphon devices.
– And having emergency shutoff switches.

• Regulate AST’s and UST’s at marine fueling facilities under 
the same requirements.



PEI RP-1000-09:



NFPA 30A, Chapter 11 Marine Fueling:



Marina UST systems and fire code:

• National Fire Protection Association (NFPA) 30A Chapter 11 
Marine Fueling
– Downgradient Piping needing an anti-siphon device (normally closed 

solenoid) installed at the tank. (11.2.3)
– Shutoff valves to be provided at the shoreline and at the shore end of 

dock pipe.  (11.3.5)
– Marina pipe to be protected against physical damage and stresses 

arising from impact, settlement, vibration, expansion, contraction, 
and tidal action. (11.3.2)

– Hose lengths exceeding 5.5m(18 ft), to be secured so as to protect it 
from damage. (11.4.1)

– Dispensing nozzles to be of the automatic-closing type without a 
latch-open device. (11.4.2)

– And each marine motor fuel dispensing facility to have an attendant 
or supervisor on duty whenever the facility is open for business. The 
attendant’s primary function will be to supervise, observe, and control 
the dispensing of liquids. (11.4.7)



Tennessee Valley Authority (TVA):



Marina UST systems and land managers:

• Section 26a of the TVA Act
– § 1304.405 Fuel storage tanks and handling facilities



Marina UST systems and land managers:

US Army Corps of Engineers
Section 10, Storage Tank 

Management, Pages 1-58



What are the UST regulations?:

• Rule 0400-18-.02(1)(b)
– All underground storage tank systems shall be installed in accordance with 

the manufacturer’s installation instructions.

• Rule 0400-18-01-.02(1)(a)2.
– Owners and/or operators of UST systems shall provide a method, or 

combination of methods, of release detection that is installed and calibrated 
in accordance with the manufacturer’s instructions and is operated and 
maintained in accordance with one of the following:

• The manufacturer’s instructions;
• A code of practice developed by a nationally recognized association or 

independent testing laboratory; or
• Requirements determined by the Division to be no less protective of 

human health and the environment than the two options listed in 
subparts(i)and (ii) of this part.



What are the UST regulations (continued)?

• Rule 0400-18-01-.04(1)(a)5.
– Owners and/or operators of UST systems shall provide a method, or 

combination of methods, of release detection that has had a third-party 
evaluation reviewed by the National Work Group on Leak Detection 
Evaluations (NWGLDE) and a listing of the leak detection equipment or 
method appears on the list maintained by the NWGLDE. However, any 
NWGLDE listed leak detection equipment or method for which there is no 
longer any technical support available may not be used to meet the 
requirements of this paragraph.



What are the manufacturer’s instructions?



What are the manufacturer’s instructions?



What are the manufacturer’s instructions?



What are the manufacturer’s instructions?

– Franklin Fueling System’s Metallic Ducted Marina Pipe (MD pipe) is 
a combination of APT™’s XP Series pipe and metallic conduit. MD 
pipe is specifically designed for use on aboveground installations 
and is commonly used in marinas, fuel oil lines and emergency 
generator feed and return lines. The metallic ducting provides a 
liquid-tight protective covering to enhance resistance to crushing, 
kinking, abrasion and other types of physical damage. It also 
provides added fire and UV protection and it can be used in both 
freshwater and saltwater marina applications.



What are the manufacturer’s instructions?

APT XP-MD



Additional pipe manufactured for marina use:

• Brugg Flexwell
• NUPI
• Omega Flex Doubletrac



Other issues with marina pipe:

“Clyde” Otter 

“Bonnie” Beaver



Aquatic bandits:

• Suspected of destroying fuel pipe at the following 
facilities in Tennessee:
– Defeated Creek Marina
– Paris Landing Marina
– Center Hill Marina (on Memorial Day weekend)

• Also rumored to destroy outdrive transom seals that has 
sank a few boats



Pipe release detection limitations:

• Calculating line volume:
– ~10gal/100ft (1.5”pipe)



Line leak detector 3rd party evaluations:

• Red Jacket FX MLLD
– Maximum of 49 gallons for flexible pipe (FX1 and FX2). 
– Maximum of 316 gallons for rigid pipe (FX1).
– Maximum of 362 gallons for rigid pipe (FX2).

• Vaporless LD2000
– Maximum of 59.6 gallons for flexible pipe.
– Maximum of 129 gallons for rigid pipe.

• Franklin Fueling STP-MLD+
– Maximum for rigid system is 165.1 gallons.
– Maximum for flexible system is 109.8 gallons.
– Maximum combined capacity is 274.9 gallons, not to exceed the 

above individual capacity limitations for rigid or flexible pipelines.



Line tightness test 3rd party evaluations:

• Petro Tite
– Maximum of 49.6 gallons for flexible pipe.
– Maximum of 129 gallons for rigid pipe.

• Estabrook EZY-CHEK
– Maximum of 101 gallons for flexible pipe.
– Maximum of 426 gallons for rigid pipe.

• Leighton O'Brien Technologies, Ltd. Qualitative Dry Line 
Test PM2
– Maximum of 165 gallons in rigid piping.
– Maximum of 110 gallons in flexible piping.
– Maximum total of 275 gallons in combination rigid and flexible (the 

capacity of the flexible component cannot exceed 110 gallons).



What did we do with our new knowledge?

• The committee visited each marina UST facility with the 
local compliance inspector to determine if there were 
issues with materials, equipment or release detection.

• The committee met after each compliance inspection to 
discuss the findings and develop a plan for each facility.

• The committee issued Return to Compliance plans for 
each facility with material, equipment or release 
detection issues and provided an extended deadline so 
the owners/operators could budget for the repairs and 
complete the work in the off season.



What was changed?

• We added anti-siphon normally closed solenoids to USTs with 
downgradient piping that did not already have one installed.

• We made sure the line leak detectors were installed 
downstream of the anti-siphon solenoid per the 
manufacturer’s instructions.

• We made sure that a sump and sensor was installed to 
monitor the portion of pipe upstream of the line leak detector.

• We made sure that fuel transfer hose and pipe not designed 
for protection from physical damage and UV exposure was 
replaced with pipe designed for marina use.

• And we made sure that line leak detectors and line tightness 
test methods were adequate for the pipeline volume at the 
marina.



What was the result?

• As expected, facilities with a good compliance history 
made the needed changes.

• Those that did not meet the extended compliance 
deadline were sent to enforcement for another chance to 
make the needed changes.

• We have drafted some marina specific Rules to include in 
an upcoming Rule package.

• We even had a marina owner take the opportunity to add 
slips and extra dispensers to his fueling dock and he was 
very happy with his customer’s positive comments and 
increased business.   



And we’re finished!

• Thank you for your time!!

• Any questions?
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Marina Fuel Piping & Accessories

• Industry Advancements – UL-1369
• Underground Piping
• Aboveground Piping
• Onshore Piping Sump 
• Dock Transition Sump
• Valves and Accessories



Industry Advancements – UL-1369

Amazingly, until August of 2018, there was no defined 
standard for aboveground piping installed over the water for 
marina fueling applications. 

These were considered acceptable:



Industry Advancements – UL-1369



Industry Advancements – UL-1369



Thankfully, that is no longer the case.  
UL-1369, released in August 2018, is the Standard for 
Aboveground Piping for Flammable and Combustible Liquids.  

UL-1369 is applicable to aboveground indoor, outdoor and 
marina fuel handling applications.

In October of 2020, two manufacturers were awarded the UL-
1369 designation.  

Industry Advancements – UL-1369



Industry Advancements – UL-1369



To earn the UL-1369 designation, manufacturers must meet or 
exceed specification and testing criteria, including but not 
limited to:

• Pressure Testing
• Physical Testing (Drop, Puncture, Impact, Torque, Pull, Crush & Bend)
• Severe Corrosion Resistance
• Tide Cycle Testing
• UV Exposure
• Fire Resistance (min. 30 minutes @ 1,800 degrees F)*
• Fuel Compatibility
• Anchorage & Support

*Currently listed manufacturers both achieved 2-hour fire test.

Industry Advancements – UL-1369



The scope of UL-1369 covers primary, secondary and coaxial 
types of aboveground pipes intended for transfer and 
containment of flammable and combustible liquids.  

These pipes may be flexible or rigid, constructed of metallic, 
nonmetallic or composite materials in single continuous or 
multiple joined lengths in nominal sizes from ½” to 6” 
diameter.  

Industry Advancements – UL-1369



Vehicular fueling systems, aviation fueling, boiler/generator 
systems and marina fueling systems are the intended 
applications to utilize UL-1369 piping.  

Products covered by UL-1369 are intended to be installed and 
used in accordance with applicable Codes and Regulations as 
determined by the Authority Having Jurisdiction (AHJ), 
including but not limited to:

Industry Advancements – UL-1369



1. NFPA 20 - Standard for the Installation of Stationary Pumps for Fire Protection
2. NFPA 30* - Flammable and Combustible Liquids Code 

*2021 Edition already includes UL-1369 verbiage in Chapter 27.4.7.2.

1. NFPA 30A - Code for Motor Fuel Dispensing Facilities and Garages
2. NFPA 31 - Standard for the Installation of Oil-Burning Equipment
3. NFPA 37 - Standard for the Installation and Use of Stationary Combustion Engines and 

Gas Turbines
4. NFPA 407 - Standard for Aircraft Fuel Servicing
5. NFPA 1 - Uniform Fire Code
6. IFC - International Fire Code published by the International Fire Council; and/or
7. Other applicable federal & state regulations for piping.

Industry Advancements – UL-1369



Manufacturers of approved systems are allowed to dual 
list piping that carry's both UL-971/971A (Underground 
Piping) and UL-1369 (Aboveground Piping) approval.  

This allows for a single approved piping system 
manufacturer to be utilized throughout the fueling system 
from UST to transition sump, through the bulkhead wall, 
down the gangway and out to the dispenser.

Industry Advancements – UL-1369



IMPORTANT NOTE:  
To be considered a UL-1369 compliant installation, all 
sections of double-wall piping are required to be 
continuously monitored.  
This can be accomplished with sensors connected to the 
facility ATG system, or by stand-alone sensor systems.  

Positive shut-down is NOT a requirement of UL-1369.

Industry Advancements – UL-1369



Underground piping must be UL-971 (non-metallic) or 
UL-971A (metallic) listed.
Systems may be:
• Rigid (fiberglass)
• Semi-rigid (fusion-weld thermoplastic)
• Flexible

Considerations for material selection should include 
distance, routing, flow rate and, for the purpose of line 
leak detection, pipeline volume.

Underground Piping



Underground Piping



Pressurized systems, those using submersible turbine pumps 
in the UST to deliver fuel to the dispenser(s), should be 
equipped with line leak detection, either Mechanical or 
Electronic, with positive shut-down.

Only the underground portion of piping is required to be 
equipped with line leak detection per EPA 40 CFR 280.

Underground Piping



As we discussed previously, many jurisdictions currently do 
not require a listed piping system at this time.  

Therefore, steel (threaded or welded), fiberglass or 
thermoplastic piping, rubber hose, or a combination of these 
are frequently used for marina fuel piping. 

Prior to a UL-1369 listed system option, aboveground piping in 
marina fueling applications often included a Frankenstein 
approach to piping.

Aboveground Piping



A section of UL-971(A) listed piping extending from the 
Onshore Transition Sump through the bulkhead wall, an 
uncontained transition to a USCG certified tidal loop hose, an 
uncontained transition to steel running down the gangway, 
another uncontained transition to tidal loop hose and finally 
an uncontained transition to steel or flexible piping running 
down the dock to the dispenser was not at all uncommon.  

Aboveground Piping



Aboveground Piping



This project, designed in 2017, was specified with a double 
wall plastic pipe intended for underground use as the fuel 
piping under the pier, down the gangway and out on the fuel 
dock.  
Rubber hoses were used as the Flex Lines at the top and 
bottom of the gangway.  Transitions were not contained.

The piping installed is not impact resistant, fire resistant or UV 
stable.  
It is not a matter of if, but when, this system will fail.

Aboveground Piping



There are many ways to install aboveground marina fuel 
piping, but few ways to do it correctly with the knowledge UL-
1369 will soon be incorporated into Codes and Standards. 

UL-1369 allows for a system approach, eliminating most, if not 
all, uncontained joints while providing a robust tide cycle 
tested, fire rated, UV stable and salt spray / corrosion resistant 
installation that will withstand the test of time in the harshest 
environments.  

Aboveground Piping



Secondarily contained Tee’s and 90’s are available options to 
facilitate branches to multiple dispensers and/or hard changes 
in direction.

Aboveground Piping



By utilizing common installation practices such as an “S” curve 
and/or rolling hangers, piping can be installed in a continuous 
length without transitioning to rubber flex hose sections.

Aboveground Piping



CREDIT:  PEI RP1000-14

Onshore Transition Sump



The Onshore Piping Sump provides containment for the 
transition from underground to aboveground piping.  

In addition, it also houses the isolation valve, a solenoid 
valve for testing underground pressurized piping and the 
safety breakaway valve.  

A sump leak detection sensor should also be installed to 
detect the presence of liquids.   

Onshore Transition Sump



CREDIT:  PEI RP1000-14

Dock Transition Sump



The Dock Transition Sump for provides containment for 
the safety break valve on the floating dock pipe section.  

In addition, it also houses the isolation valve for line 
isolation, testing and, in some cases, disconnects to 
remove sections of piping in extreme tidal of lake level 
fluctuation.

A sump leak detection sensor should also be installed to 
detect the presence of liquids.   

Dock Transition Sump



Dock Transition Sump

An example of a stainless-
steel dock sump with 
Safety Breakaway, Isolation 
Valve and Leak Sensor.



Solenoid Valves may be used for both anti-siphon protection and 
line tightness testing applications.  
For line testing, the valve should be installed in the Onshore 
Transition Sump just prior to penetrating the bulkhead wall and 
becoming exposed pipe.  
For anti-siphon protection, the valve must be installed at the high 
point of the piping, at an elevation higher than the top of the tank.  

Valves and Accessories

Mechanical Anti-Siphon Valves (ASV) are designed to withstand a 
specified negative head pressure to prevent the contents of the tank 
from being siphoned out in the event of a line break below the fluid 
level.  As with the solenoid valve above, the ASV should be placed at 
the high point of the fuel line.



Electronic Line Leak Detectors (ELLD’s) test the underground 
portion of piping similar to MLLD’s, but at the conclusion of a fueling 
process rather than the beginning.  ELLD systems are capable of 
detecting 3 GPH catastrophic leaks, as well as performing precision 
0.1 / 0.2 GPH line leak testing. 

Valves and Accessories

Mechanical Line Leak Detectors (MLLD’s) test the underground 
portion of piping from the UST to the solenoid valve in the Onshore 
Transition Sump at the beginning of a fueling process.  MLLD’s 
detect a leak rate greater than 3 GPH @ 10 PSI.  
A time delay of solenoid valve actuation is required when using 
MLLD’s.



Valves and Accessories

Leak Detector Tee may be used to install the MLLD or ELLD 
downstream of the anti-siphon valve in the UST sump.  Leak 
detector tee’s have special threads to accept the leak detector in the 
designated port, with a direction specific inlet and outlet port.  



Marine Fuel Breakaway Valves are installed in the Onshore Transition 
Sump and the Dock Transition Sump.  These breakaways will separate 
with 300 – 600 lbs of force (depending on manufacturer) and prevent 
a fuel release.  
Most breakaways may be repaired or reassembled after activation.  
Some are “single use” and must be replaced.

Valves and Accessories

Emergency Shear Valves, or Impact Valves are installed beneath the 
dispenser in the sump.  These valves protect against a fuel release if 
the dispenser is impacted.  The shear section will break, causing the 
spring-loaded hold-open arm to slam closed.  
The hold-open arm is held by a fusible link which will melt at 165 
degrees F.  



Quick-connect fittings may be used to facilitate tight sump 
spaces, or where pipe sections may be added or removed to 
accommodate elevation changes throughout the season.
All quick-connect fittings should be located within sumps.  

Valves and Accessories

Isolation Valves should be installed anywhere fuel 
line isolation may be required for testing, repair or 
adding/removing piping sections.



Rolling Hanger Pipe Supports can be used to support flexible 
piping while leaving slack for movement due to wave action or 
tidal / elevation changes.   

Valves and Accessories



Marina Fuel Piping & Accessories

Marina fueling systems are going to experience minor fuel 
releases at the dispense point.  
Marina fuel system operators have a responsibility to preserve 
and protect the environment from release to the extent 
possible.  
The best way to limit potential for catastrophic release is to 
utilize a system approach to marina fuel conveyance piping 
and keep the fuel where it belongs.  



Questions?

Steve Latimer
Wilson/Rogers & Associates

(206) 743-4592
Steve@WilsonRogers.com

www.WilsonRogers.com

Marina Fuel Piping & Accessories

mailto:Steve@WilsonRogers.com
http://www.wilsonrogers.com/


THANK YOU, SPEAKERS! 
Tim Smith | U.S. EPA

J. David Stone | Tennessee DEC

Steve Latimer | Wilson/Rogers & 
Associates 
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NEIWPCC RESOURCES

UST Inspector Training Series: https://neiwpcc.org/our-

programs/underground-storage-tanks/ust-training-resources-
inspection-leak-prevention/webinar-archive-inspector-training/

LUST Corrective Action Series: https://neiwpcc.org/our-

programs/underground-storage-tanks/lust-training-resources-
corrective-action/webinar-archive-corrective-action/

LUST Line: https://neiwpcc.org/our-programs/underground-

storage-tanks/l-u-s-t-line/

National Tanks Conference: https://neiwpcc.org/our-

programs/underground-storage-tanks/national-tanks-conference/
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Thank you for your participation!
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