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hile reliable gas transmission, distribution and gather-
ing networks are critical to the nation’s growth, such 
infrastructure is being threatened by a failing pipeline 
network that leaks methane. 

Corrosion, along with the age of the system, plus 
the materials used decades ago, has caused the pipe systems to fail, 
sometimes with catastrophic results. Replacement of the aging gas 
infrastructure is accel-
erating with more than 
38 states having fast-
tracked replacement 
programs as reported 
by the American Gas 
Association (AGA). 

“The goal of reduc-
ing methane emis-
sions is a high-profile 
issue in the discus-
sion over climate 
change and a priority 
of the Obama admin-
istration along with 
many in Congress,” 
said Eben Wyman of 
Wyman Associates, 
a Washington, D.C.-
based legislative lob-
bing firm that moni-
tors and analyzes leg-
islation, regulations 
and policy trends. 

“The administra-
tion points to the 
aging distribution infrastructure as a common source of methane 
leaks. Repair and replacement of these pipelines with leak-resistant 
piping made with polyethylene, polyamide, and spoolable compos-
ites can provide considerable relief,” he said.

According to the White House Climate Action Plan, Strategy 
to Reduce Methane Emissions, issued in March 2014, methane 
represents 9% of domestic greenhouse gas emissions, but putting 
methane to use can support local economies with a source of clean 
energy that generates revenue, spurs investment, improves safety, 
and leads to cleaner air. 

Industry and government studies show at least half of the meth-
ane leakage from natural gas comes from drilling sites and pro-
cessing plants – upstream emissions – while the rest comes from 
pipelines and storage systems. Aging, leaky cast-iron and bare-steel 
pipelines can be upgraded or replaced with polyethylene, polyamide 
or composite piping that have a proven track record for virtually 
leak-proof transportation of oil and natural gas. 

The Plastics Pipe Institute, Inc. (PPI), the major trade associa-
tion representing all segments of the plastic pipe industry, supports 
a policy that encourages the expansion of pipeline capacity with 
reduced methane emissions. 

“Drilling site emissions can be better mitigated, starting with 
reducing venting and flaring of natural gas at the wellhead,” said 

association President Tony Radoszewski. “While flaring systems 
serve a variety of safety purposes, intentional flaring of natural gas 
is all too common in certain shale plays in order to access crude oil, 
which enjoys higher market value.” 

The Bakken Shale, for example, lacks suff icient gas-
gathering systems to transport and process gas from the well, 
incentivizing developers to flare a large volume of gas at their 

well sites, he point-
ed out. Conversely, 
Pennsylvania and 
Ohio are much far-
ther along in build-
ing pipeline infra-
structure in the 
Marcellus Shale that 
can handle high vol-
umes of natural gas.  

“Expanding the 
gas-gathering pipe-
line capacity helps 
decrease the need for 
long-term flaring,” 
Radoszewski said. 

To create a 3-mile 
fracking water 
transfer line in the 
Marcellus Formation 
of rural north-cen-
tral Pennsylvania, 
a composite-struc-
tured pipe that could 
operate at 1,500 psi 
was used. Because 

the pipe could be put on spools, the 16,000 feet of pipe was 
installed in just three weeks with minimal joints and minimal 
effect on the land, which is part of a 400-acre wildlife manage-
ment area.  

The 8-inch pipe from Houston-based FlexSteel Pipeline 
Technologies, a member company of PPI, contains a corrosion-
resistant inner liner and an abrasion-resistant outer layer made 
from an advanced grade of high-density polyethylene with a 
helically wrapped steel reinforcement in the middle. The 3-plus-
mile run of 8-inch inside diameter (ID), flexible, steel-reinforced 
polyethylene pipeline was designed and qualified in accordance 
with API SPEC 17J and API RP 15S to provide years of failure-
free performance.

“With a required operating pressure of 1,500 psi, typically steel 
pipe would have been specified,” according to Randy Knapp, direc-
tor of engineering for PPI’s Energy Piping Systems Division. “But 
because of FlexSteel’s composite steel-reinforced product design 
and the use of PE 4710 for the internal liner and the external sheath, 
it was able to meet that requirement.”

In addition, the pipe was delivered to the rugged job site 
spooled in 600-foot lengths on 13.5-foot reels, which was not 
possible with steel pipe. This saved transportation costs and 
further reduced the impact on the land. The long, continuous 
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lengths that required minimal connec-
tions also greatly increased the integrity 
of the pipeline, provided cost savings and 
made it possible for it to be installed in a 
narrow trench in about one-third the time 
required by steel pipe.

According to a study by the National 
Association of Corrosion Engineers 
(NACE), there are over 480,000 miles of 
gas and liquids transmission pipelines of 
which 328,000 are natural gas lines with 
60% of these lines over 40 years old. The 
economic impact to control and repair cor-
rosion in gas and liquids transmission pipe-
lines amounts to $7 billion a year.

Polyethylene (PE) and polyamide (PA) 
cannot corrode since they are non-con-

ductors and are immune to the elec-
trochemical-based corrosion process 
induced by electrolytes such as salts, 
acids and bases. Protective coatings or 
cathodic protection are needed only for 
the metallic components in plastic gas 
system, not the entire pipeline. Local 
cathodic protection and corrosion-resis-
tant wraps are used for the steel f it-
tings which join the typical 1- or 2-mile 
lengths of reinforced pipe.

As part of the recently passed PIPES 
Act 2016, PPI is participating in a 
study by the Government Accountability 
Off ice (GAO) to examine what pipe-
line materials and corrosion-prevention 
technologies are available to transport 

hazardous liquids and natural gas, and 
what are the strengths and limitations of 
these materials and technologies.

“It is also important to note the impor-
tant role gas system components play 
as part of a reliable system that helps 
mitigate methane release,” Knapp said. 
“One product, an anode-less riser avail-
able from one of our member companies, 
R.W. Lyall, enables a PE plastic pipe sys-
tem to remain seamless underground by 
connecting to a steel pipe aboveground. 
By keeping the connection aboveground 
there is no need for an anode to protect 
the steel pipe.”

According to Wyman, research shows 
older cast-iron distribution lines propa-
gate more sources of leaks and are being 
aggressively replaced. Polyethylene pipe 
is 95% of the product being used for new 
distribution lines today.  

“There’s a reason for that – it’s a supe-
rior pipe. It doesn’t leak. It doesn’t rust. 
It’s safer, more environmentally sound 
and cost-effective,” he said. “Expanding 
pipeline capacity at the wellhead will 

help end flaring and venting. That’s good 
energy that needs to be captured, piped 
and brought to market instead of being 
burned off and wasted.”

The administration’s goal of reducing 
methane emissions by 45% by 2025 under-
scores the need for consideration of envi-
ronmentally sound gas pipeline infrastruc-
ture, suggested PPI’s Radoszewski. 

“Using polyethylene, polyamide and 
spoolable composite piping in distribution 
pipeline replacement plans, as well as in 
construction of gas-gathering pipelines, will 
help mitigate methane escapes, reduce the 
wasteful practice of large-scale flaring, and 
create jobs,” he said. P&GJ
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he plastics industry continues to push the envelope in cre-
ating higher performance materials for pipe, which then 
inspires new compositions and installation techniques. And 
the main benefactors are gas utilities, exploration and pro-

duction companies, and ultimately their customers. 
The research and development teams of pipe and resin manu-

facturers that are members of our association continually work 
to produce new products and develop multi-layer pipe structures 
required for demanding applications never seen before, especially 
for gathering, and the distribution of oil and natural gas.

In North America, there are over 3 billion feet of polyethylene 
pipe (PE) being used in gas distribution along with over 40 million 
PE gas services for residential and commercial applications. 

While improved performance during the lifetime of the pipeline is 
critical, economic factors must be considered as well. For example, the 
cost for direct burial installations of pipe from 2-6 inches range from 
$4-32 a foot for PE, while similar sizes of protected steel pipe range 
from $12-75 a foot.

It has also been shown that 12-inch PE mains are cost-effective 
compared to steel and, as a result, are considered standard products. 
The American Gas Foundation report, Gas Distribution Infrastructure: 
Pipeline Replacement and Upgrades, indicates plastic pipe is the 
preferred material of the gas distribution pipeline industry. Chemical 
resistance, abrasion resistance and a fused joining system are just some 
of the reasons high-density polyethylene (HDPE) pipe is so widely 
accepted in this industry.

While HDPE and medium-density polyethylene (MDPE) are the 
most widely used pipe materials in distribution systems, the demand 
for pipeline replacement and the increase in demanding projects are 
accelerating the need for other polymers that can handle extreme 
heat and pressure, especially in the oil patch.  

HDPE pipe was first used in gas gathering in 1957. Today, it is 
the largest market served by pressure-rated PE pipe. The durability 
and leak-free characteristics of the system make it the number one 
choice when pressures allow its use.  

Hydro-fracturing uses HDPE pipe for not only the collection and 
transportation of hydrocarbons, but also for the transportation and 
collection of the water used in the process.  

With the great acceptance of plastic pipe in the oil patch, engi-
neers began looking for more opportunities to use it. Many of the 
applications, however, exceeded the pressure design limitations of 
conventional HDPE. As a result, a new category of plastic pipe has 
been developed to incorporate layers of HDPE along with metal-
lic and non-metallic (glass and carbon fiber) substrates, creating 
a composite structure. Ranging from 2-8 inches, these pipes can 
handle pressures from 300-3,000 psi and in some of the most dif-
ficult terrains across the country

Polyamides (PA), commonly known as “nylons,” have been used in 
gas systems since the 1990s. PA11 and PA12 are the most common of 
these grades used for pipe. These bring the same corrosion-resistant and 
leak-free characteristics as PE pipe systems with a higher hydrostatic 
design basis (HDB), allowing use at higher pressures and temperatures.  

New Challenges
Although plastic resins and structures continue to be improved 

and created, one key property still finds exceptional demand: flex-
ibility. It has been documented many times that gas distribution sys-
tems are more apt to survive severe ground shifts, especially from 
earthquakes, when made from fused PE pipe. That flexibility also 

makes PE pipe the material of choice in the growing use of trench-
less installation including horizontal directional drilling (HDD), 
pipe bursting and slip-lining. A 2016 survey showed HDPE has a 
49.9% share of the North American HDD market.

Trenchless applications avoid the need for digging long, wide 
trenches, which is significantly more expensive, and would nega-
tively impact residents by damaging existing pavement and land-
scaping, as well as causing traffic congestion from construction.  

Recent developments for utilities include the commercialization of PE 
4710 pipe, allowing for the maximization of pipe performance in gas sys-
tems, bringing an excellent level of environmental stress crack resistance 
and enabling a piping system to be operated at high pressure without 
sacrificing safety or service life. PE 4710 produces a highly efficient 
pipe, which leads to savings in materials, transportation and installation.  

For over 60 years, the plastic pipe industry has continued to bring 
new and innovative materials, structures and installation techniques 
to the energy market. Higher performance and lower costs are the 
hallmarks in this ever-dynamic industry. And yet, it’s not just lim-
ited to pipe and installations. Industry support is also growing for 
improved tracking and traceability.  

Progress in this area includes a tracking and traceability system 
that provides a standardized approach to marking all gas distri-
bution system components including barcode markings. It was 
developed so manufacturers could easily provide product trace-
ability information that gas utilities can use to implement distribu-
tion integrity management programs (DIMP), which are mandated 
by the Department of Transportation’s Pipeline and Hazardous 
Materials Safety Administration (PHMSA). The PPI has agreed to 
operate and maintain this registry at www.ComponentID.org. 

Since 1950, the PPI has worked to make plastics the material of 
choice for pipe applications. Whether through research, education, test-
ing, product development or industry advocacy, PPI members continue 
to search for more avenues to support the energy marketplace. For 
additional information, visit http://www.plasticpipe.org P&GJ
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he Hydrostatic Stress Board (HSB), an independent, 
technical-based group of voluntary industry experts, 
operating under the auspices of the Plastics Pipe Institute, 
Inc. (PPI), has reconstructed and expanded its website to 

expedite the listing request process and highlight the longstanding 
history of its board. 

New content includes downloadable forms and templates to 
submit requests for compounds and composite plastic pipes (PPI 
TR-4), as well as a list of ingredients and PVC resins used for 
vinyl pipe (PPI TR-2) for inclusion in the HSB listing program.

Other new documents include step-by-step instructions about 
the submission process, reports of relevance about policies in 
PPI’s Technical Report (TR) PPI TR-2 and PPI TR-3, which are 
two key documents detailing listing requirements, an online 
HSB inquiry form, plus an “announcements” page to keep listing 
owners up-to-date on HSB activities and developments. (http://
plasticpipe.org/hsb/).

“For nearly six decades, the HSB has contributed to the confi-
dence level of plastic pipe and materials used in numerous applica-
tions including gas, municipal water, wastewater, sewer and indus-
trial water systems,” said Tony Radoszewski, president of PPI. “The 
provision of extensive tools in this enhanced web section facilitates 
understanding about the program’s listing process and how to par-
ticipate – a program providing a prominent level of qualification 
and affirmation about the uses of plastics in pipe systems.”

The HSB is comprised of engineers, 
chemists, scientists and others with 
expertise in thermoplastics, ingredi-
ents, processing and long-term strength 
testing. The board is chaired by PPI’s 
Technical Director Sarah Patterson. 

“HSB policies define procedures for 
determining the long-term strength of 
plastic pipe compounds,” Patterson said, 
“and for converting this strength into an 
allowable design stress which, in turn, is 
used to determine the pressure rating of 
the plastic or composite pipe.”

Grades of recommendations are pro-
vided for the following: 

 ! Hydrostatic Design Basis (HDB): ASTM D2837: compounds 
and composite pipe (polymer/ barrier/polymer or of all poly-
meric layers).

 ! ASTM D2992: fiber-reinforced thermosetting and thermo-
plastic resin for composite pipe constructions.

 ! Pressure Design Basis (PDB): ASTM D2837: composite 
pipe construction such as polymer/metal/polymer or of all 
polymeric layers of unique construction features. 

 ! Minimum Required Strength (MRS) and Categorized Required 
Strength (CRS): ISO 9080/ISO 12162: compounds and com-
posite pipe (polymer/barrier/ polymer or of all polymeric 
layer). 

 ! Strength Design Basis (SDB): ASTM F2018: compounds 
intended for molding applications. 

The first grades of recommendations were issued for PVC, PE 
and CPVC back in the mid-1960s. Over the years, the industry 
continued innovating and the HSB program continued support to 

the industry by develop-
ing policies for ingre-
dients specific to vinyl 
compounds, crosslinked 
polyethylene (PEX) and 
composites used for 
pipe. 

The HSB introduced 
the PPI PVC generic 
range composition in 
the 1980s and the listing 
program now encom-
passes PVDF and PA. In 
the future, the program 
will also include PP and PE-RT materials.  

The program is cited in product standards developed by 
organizations such as ASTM International, American Water 
Works Association (AWWA), CSA Group, formerly the Canadian 
Standards Association, and certification programs such as NSF 
International.

“Code bodies, such as the American Society of Mechanical 

Engineers (ASME) and Department of Transportation Pipeline 
and Hazardous Materials Safety Administration (PHMSA), also 
cite the program due to its rigorous requirements and involvement 
in the industry since the early 1950s,” Patterson said.

Listing in the HSB program does not require PPI membership, 
as the program is a service to the entire plastics industry, hosted 
and managed by PPI.

 “The new HSB web section reflects global reach and wide-
spread interest in the program which has grown as seen in the pro-
liferation of public listings, and through enquiries HSB receives 
to participate from many based outside of North America,” 
Radoszewski said. “This is a testament to the integrity and service 
leadership HSB and its programs represent. Through the supply 
of supplemental information, resources and online tools, HSB is 
heightening awareness and broadening credibility for uses of plas-
tics in pipe systems, acknowledging them as excellent and reliable 
infrastructure solutions.”  

For further information, visit www.plasticpipe.org and click on 
the “Hydrostatic Stress Board” menu option. !
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