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Purpose

• Understand you won’t know if you have pinhole leaks 
unless you leak survey.

• You WILL eventually be leak surveying all gathering 
lines. (Erin Murphy, Lead Methane Emissions Attorney 
at EDF is on public record stating that is EDF’s goal).

• To understand how pinhole leaks in poly pipe occur.
• To understand the risks they create

• Methane emissions
• Fire risk



Agenda
• Review physics of pinhole creation in PE pipe done by 

Gas Research Institute (GRI) in the 90’s.
• Review failure analysis of previously investigated 

incidents of pinhole leaks in PE fuel gas pipe 
confirming GRI research.

• Explain PHMSA’s 2015 No-Regrind rule enacted for the 
purpose of preventing pinhole leaks (and PHMSA’s 
tacit acknowledgement of the problem of pinhole 
leaks).

• Review field test results validating the research of the 
cause of pinhole leaks in PE fuel gas pipe.



Pinholes create 2 risks for 
upstream gas

1. Underground pinhole leaks that will be 
mandated to be repaired due to methane 
emission standards.

2. Above ground pinhole leaks that ignite 
burning away poly pipe leading to serious 
fire.



Cause of electrostatic pinholes

”The charge conditions across the pipe wall can increase high 
enough to exceed material breakdown. This breakdown 

phenomenon produces a small burned hole (about the size of 
a pinhole) through the pipe wall that can leak minute 

quantities of gas." 
 Gas Research Institute report 92-0460 
Introduction page 1, 2nd paragraph.



Illustration of electrostatic pinhole



Electron microscope sectional view of 
electrostatic pinhole



Pinholes can be created during the 
normal operation of gas transport    

”Even under apparently normal operations when the pipe is not 
being squeezed, pin holing is observable because of high-

turbulent flow conditions occurring near tees, elbows, etc." 
 Gas Research Institute report 92-0460 
Introduction page 1, 2nd paragraph.

PS – If your system has experienced pinholes, that demonstrates 
you have static in your system



The basics of static electricity

What is static electricity?
Static electricity is so called because it is an electrical 

charge at rest because it resides on an electrical 
insulator. 

KEY CONCEPT TO UNDERSTAND!



How static electricity is created inside 
pipe?

Friction of one electrical insulator rubbing against 
another displaces electrons which accumulate on one 

of the surfaces.





Static starts INSIDE pipe

The movement of gas inside pipe creates static 
on the inside walls of the pipe.

Why? That’s where the friction is!



Basics of static in PE pipe 

1. Static originates inside the pipe.
2. Static charges will not “go away.” They are residing 

on a material which RESISTS the movement of 
electrons.

3. Mother Nature will seek electrical neutrality.

So what happens when static builds up inside a BURIED 
PE pipe?



Mother nature doesn’t like electrical 
imbalances 

The physical world is intended to be at electrical 
neutrality. Mother Nature will remedy the problem if 

you do not.



1989 Mountain Fuel Gas

Location: Utah

1 ¼”  ALDYL MDPE Pipe

DuPont Lab



DuPont Lab conclusion

Pipe was manufactured within spec

Cause was internal static arcing through 
pipe wall.



United Cities Gas

Nashville TN area

½” Plexco PE pipe

Battelle Labs determined material 
breakdown due to a static electric field



Memphis Light Gas and Water

Memphis TN

1” Performance MDPE

Performance Pipe Lab conclusion – Static 
electricity inside pipe causes pinhole



Connecticut Natural Gas

4” Plexco IPS PE 3408

Static electricity in pipe caused leaks

GTI Labs



Summary of failure analysis of pinholes
Mountain – Aldyl – Internal Static – DuPont Lab 
United Cities - Plexco – Breakdown of PE from electromagnetic 

fields – Battelle Labs
Memphis LGW – Performance MDPE pipe – internal static -  

Performance Pipe lab
Connecticut Natural Gas – Plexco - internal static – Gas Research 

Institute

4 different labs – different materials – different US locations
SAME conclusion – static inside the pipe

no manufacturing defects (no holes at time of manufacture, no 
out of spec dimensions)



January 5, 2015

PHMSA issued final ruling 
prohibiting rework/regrind in PE 
fuel gas pipe.

What is regrind?

Why did they come to this 
conclusion?



PHMSA’s reasoning for including this research 
in their decision:

“These reports indicated that rework could 
potentially be an issue of concern, 
particularly through breakdown of 

dielectric properties, the development of 
pinhole leaks and static discharge”
5 January 2015 Federal Register



Restating PHMSA’s conclusion:

There is an ongoing problem of pinholes leaks in 
PE pipe which we want to prevent and 

regrind/rework could be contributing to this 
problem and that’s the reason from this rule.

Implied that contaminants in regrind the cause
(Differentiate between contaminants and regrind)





The common denominator in pinhole leaks:

Static Electricity

This is the ROOT CAUSE



At what voltage will a pipe pinhole?
It depends on the pipe wall thickness

MDPE dielectric - 510 Volts per mil thickness
MDPE 6” pipe with nominal wall thickness of .64

Threshold breakdown voltage:
640 mils x 510 per mil = 326,000 volts

(It takes a spark of 3000 volts minimum to a create 1100F in heat necessary to ignite a 
combustible gas mixture)



If internal static electricity in poly pipe is the 
cause of the pinhole, it follows:

Suppressing internal pipe static should stop 
pinhole creation.



City of Benton Kentucky Gas System – LDC test
317 miles of main  - 7,033 services

Experienced the following pinhole leaks during surveys:
2007 – 1/3 survey 8 total leaks    1 – 1” 2 – ¾”  5 – ½” 
2008 – 1/3 survey 18 total leaks  1 – 1”   5 – ¾” 12 – 1/2”
2009 – 1/3 survey 6 total leaks 0 – 1” 5 – ¾” 1 – ½”
2010 – 1/3 survey 14 total leaks  0 – 1” 7 – ¾” 7 – ½”
2011 – 1/3 survey 13 total leaks  0 – 1” 1 – ¾” 12 – ½”
2012 – 1/3 survey 9 total leaks 0 – 1” 2 – ¾” 7 – ½
2013 – 1/3 survey 9 total leaks    0 – 1” 9 – ¾” 0 – ½”
Average 11 leaks per year – found in orange, Aldyl, yellow pipe



2013/2014 installed Ionix Internal Static Suppression 
Cartridges at 3” and 4” gate stations (delivery point)



City of Benton Kentucky field test

After 2013/2014 Ionix Static Suppression Cartridges 
installed at 4” and 3” city gates

2014 – 1/3 survey 2 total leaks 0 – 1”        1 – ¾” 1 – ½”
2015 – 1/3 survey 2 total leaks 0 – 1”        1 – ¾” 1 – ½”
2016 – 1/3 survey 0 total leaks 0 – 1”           0 – ¾” 0 – ½”
2017 – 1/3 survey 3 total leaks 0 - 1”        1 – ¾  2 – ½”
2018 – 1/3 survey 0 total leaks 0 - 1”        0 - ¾” 2 – ½”
2019 – 1/3 survey 1 total leaks      1 - 1”        0 – ¾” 0 – ½”
2020 – 1/3 survey 0 total leaks 0 – 1”        0 - ¾” 0 – ½”
2021 – 1/3 survey 1 total leaks 0 – 1”        0 - ¾” 1 – ½”
Total leaks  11 total leaks 0 – 1”        3 – ¾” 7 – ½”

Internal static suppression installed (only change in system)
Average leaks per year – 1.375 - a 88% reduction in pinhole leaks after 

introduction of internal static suppression



All the research is right: 
Internal static causes pinhole leaks

Therefore suppressing interior static 
prevents pinhole creation

 
Pin holes can only be prevented by INTERIOR static 

suppression installed upstream of the pin hole leaks. 



There is NO one factor that causes 
interior static

First – it’s basic physics
Second – environmental factors



Above ground fire risk from 
pinhole leaks

Repeated pinholes in same area will ignite 
leaking gas from prior pinholes burning away 

the pipe.



If you suppress static electricity in 
your system, in addition to 

reducing leaks, you also

• Reduce the risk of ignitions
• Reduce the risk of shock to workers
• Reduce the risk of electronics burnout



Internal static suppression 
is to poly pipe

as
Cathodic protection 

is to metal pipe



Questions?

Dirk Smith
Ionix Gas Technologies

www.IonixGasTechnologies.com
Tel: 800/246-1784

Email: DSmith@IonixGasTechnologies.com

Contact me about presenting this seminar to your industry meeting or to an 
inhouse company meeting.

http://www.ionixgastechnologies.com/
mailto:DSmith@IonixGasTechnologies.com
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