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California Water Boards

Road Map • USTs Before 2015
• Federal Regulatory Change in 

2015
• Line Leak Detectors (LLDs)
• Automated Interstitial Monitoring 

(AIM) Pipeline Monitoring 
Capabilities

• Strengths/Weaknesses of Different 
AIM Systems
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UST Monitoring in CA 
Before 2015 

Federal Update
• Generally: California requires VPH 

(vacuum, pressure, or hydrostatic 
monitoring) and LLD on buried 
pressurized piping

• Emergency Power Generator USTs 
(EPGs): 

• Federally Deferred
• Old CA EPG tanks: Sump sensors 

for piping
• New CA EPG tanks: VPH for 

piping
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2015 Update to 
Federal Regulations

• EPGs: No longer deferred from release detection 
requirements. CA was given 3 years to retrofit:

• Line leak detectors (LLDs) on buried pressurized piping 
and either:

• Annual line tightness test, or
• Monthly monitoring

2022 USEPA releases AIM document for EPGs:
• Automated Interstitial Monitoring (AIM)

• Type 1 AIM: Interstitial space monitored by vacuum 
or pressure

• Type 2 AIM: Interstitial space monitored by 
hydrostatic liquid 

• Type 3 AIM: Interstitial space monitored by 
liquid/product sensors (either test sumps triennially 
or double-walled containment sumps)

• CA 2026: Type 1 or 2 AIM system = LLD
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Elevation Head
• LLDs are typically installed on 

the turbine head
• Standing product in pipeline 

exerts pressure on LLD, 
masking a leak

Tank

Check allowable 
head

EPG
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LLD Monitoring: Aboveground Piping

Auxiliary pump 
w/ PLLD

Existing Grade

Turbine Sump Sump
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• Stiffer material = longer LLD monitoring
• Steel piping
• Fiberglass piping

• More flexible material = shorter LLD 
monitoring

• Flex line

LLDs with Rigid vs 
Flexible Piping
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• Rigid piping sold in sticks:
• More joints/fittings (increased risk for 

small leaks)
• Larger interstitial space (shorter 

monitored distance)
• Flex lines sold in rolls

• Joints/fittings only at beginning and end 
of run (decreased risk for small leaks)

• Smaller interstitial space (longer 
monitored distance)

Type 1 and 2 AIM with 
Rigid vs Flexible Piping
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Large interstitial space reduces 
AIM monitored distanceRigid vs Flexible 

Piping

Fittings are 
common locations 
for release
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Space monitored by AIM

Fewer connections 
mean fewer opportunity 
for leaks

Rigid vs Flexible 
Piping
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Type 1 and 2 AIM Systems
• Continuously monitor primary and secondary
• Handle longer pipelines
• Pipeline pressure is a non-issue
• Product compatibility is a non-issue
• Elevation head is a non-issue
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Vacuum

• “Type 1 AIM System”
• Very common for piping interstice
• Vacuum generated by tank turbine
• Change in vacuum indicates a breach in the interstice 

and generates an alarm condition
• Can monitor 5,000 feet of piping (compared to ~1,000 

feet for LLD)
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Pressure

• “Type 1 AIM System”
• Least common – only one model is used in CA
• Nitrogen gas supplied to overpressure piping interstice
• Decrease in pressure indicates a release and generates 

an alarm condition
• Can monitor up to 2,000 feet of piping (compared to 

1,000 feet for LLD)
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Type 1 AIM System: Aboveground Piping

“Jumper Cable”

Turbine Sump Containment 
Sump

Existing Grade

Vacuum/Pressure sensor
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Hydrostatic

• “Type 2 AIM System”
• Common application for tanks
• Dual float sensor: detects both increases and decreases 

in brine level
• Decrease in brine: breach from secondary to 

environment
• Increase in brine: breach from primary to secondary
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Type 2 AIM System: Aboveground Piping

Turbine Sump Containment 
Sump

Existing Grade
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Type 3 AIM Systems
• Continuously monitors primary and secondary containment
• Handle longer pipelines, but require periodic monitoring sumps
• Pipeline pressure is a non-issue
• Elevation head is a non-issue
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Type 1 AIM System: Long Piping
Turbine Sump Containment Sump
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Type 2 AIM System: Long Piping
Turbine Sump Containment Sump
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Type 3 AIM and Rigid 
vs Flexible Piping

https://www.epa.gov/system/files/documents/2022-
05/aim-systems-in-depth-discussion.pdf

Rigid Piping Flexible Piping

https://www.epa.gov/system/files/documents/2022-05/aim-systems-in-depth-discussion.pdf
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Sump Sump
Se

ns
or Se

ns
or

Sump

Type 3 AIM Systems: Long Piping

Distance 
determined by 
interstitial volume
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Primary Piping

Hydrocarbon 
Cable

Secondary Containment Trench

Trench at Grade

Type 3 AIM Systems: Long Piping
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Piping
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VPH (Type 1 and 2 AIM) 
Strengths

• Monitors primary and secondary 
containment

• Continuous monitoring
• High precision monitoring
• Ability to monitor larger pipelines 

compared to LLDs
• Elevation head is non-issue
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VPH (Type 1 and 2 AIM) 
Drawbacks

• Temperature swings aboveground: 
swelling/shrinking fluid/gasses cause false 
alarms (LLDs have this issue as well)

• Catches everything, especially hydrostatic 
monitoring. 

• Piping that hadn’t been an issue in the 
past may fail this higher standard. 
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Resources/Contact 
Information

UST Leak Prevention Web Site
• https://www.waterboards.ca.gov/ust/

Austin Lemire-Baeten
State Water Resources Control Board
Austin.Lemire-Baeten@waterboards.ca.gov

30

https://www.waterboards.ca.gov/ust/forms/
https://www.waterboards.ca.gov/ust/forms/
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