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30-Inch Cast Iron Cured-In-Place-Lining 
Rehabilitation
Longest run of 30-Inch natural gas pipeline 
CIPL footage in the world to date!

By: Phillip Hoffer, Progressive Pipeline Management

Taking on the challenges of renewing aging infrastructure 
with trenchless solutions, and the lessons learned along 
the way.

THE LONGEST RUN

In an aggressive effort to utilize a high volume of Cured-In-
Place-Lining (CIPL) for the renewal of natural gas mains, a record-
setting total of 3 miles of 30-Inch cast iron natural gas main will 
be rehabilitated throughout 2019 in a major city in the northeast. 
Using the Starline CIPL product designed by the Karl Weiss group 
in Germany, Progressive Pipeline Management (PPM) is currently 
working to achieve that record on three different project 
locations.

As Dave Wickersham, President of PPM, noted, “We’ve had 
projects with a few 30-inch inversions before, but this will be an 
unprecedented total project length for natural gas lining in overall 
linear footage. The equipment refinements we have made over the 

past few years to handle larger diameter pipes and the addition 
of our new state of the art inversion drum, will be invaluable as 
we continue to tackle larger and larger infrastructure renewal 
projects.”

The lessons to be learned in a venture like this will prove very 
valuable going forward and indeed those lessons came along 
quickly, as anticipated once the project was underway. Both we 
ourselves and the utility were challenged and forced to adapt and 
make adjustments to meet those challenges.

BACKGROUND

The utility is no stranger to CIPL rehabilitation, as they were 
directly involved in the research and development process in the 

90s when gas operators across the nation were first looking into 
this technology. One of the first CIPL projects completed in the 
United States by a licensed contractor for a gas utility was the 
rehabilitation of a 12-inch cast iron main at the Navy Yard in South 

Liner is readied for installation. An incredible length and volume of 30-inch liner is being used – a combined total length of 3 miles of CIPL pipeline rehabilitation
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Philadelphia in 2000. Later that year, and again in the summer of 
2001, a major 20-inch lining project was also conducted on Market 
St. in West Philadelphia under the elevated rail line. 

With one of the older gas distribution systems in the country 
it is not unusual to find that there are still quite a few miles of 
cast iron in operation. A good deal of that remaining cast iron 
inventory is large diameter pipe. “When you consider the high 
cost of replacement in larger size gas mains (20- to 42-inches 
diameter) due to increased excavation and paving costs combined 
with the fact that there is little or no room to relocate the main 
due to underground pipeline congestion, it is not surprising that 
the decision was made to utilize the Starline cured-in-place liner... 
a proven product with a successful track record and a 100-year 
service life,” said Wickersham.

PHMSA/NYSEARCH STUDY

A study recently conducted by PHMSA together with the 
NYSEARCH group has encouraged gas utilities to use CIPL because 
of favorable results from testing conducted at Cornell University. 
In this research project segments of lined cast iron pipe that had 
been in service for the past 10-15 years were cut out of the ground 
and taken to Cornell for rigorous testing. The segments of lined 
cast iron pipe performed well and demonstrated an attainable life 
expectancy of over a hundred years.

THREE PROJECTS

The three projects comprising this record-setting three mile 
length of CIPL were designed and situated in Philadelphia. The first 
CIPL project is named “9th & Wyoming”, located in the Wyoming 
area of the city. The second project location was on Richmond 
Street in Port Richmond. The third CIPL project is at 9th & Luzerne 
in the Hunting Park section of the city. All three involve 30-inch 
cast iron pipelines, which are the longest combined length of 
30-inch CIPL rehabilitation to date for natural gas distribution 
systems. This incredible length and volume of liner – a combined 
total length of 3 miles of CIPL pipeline rehabilitation – shows the 
effectiveness and economy of the CIPL trenchless approach as an 
alternative to replacement. 

FIVE CHALLENGES

1) LINER ORDER AND SHIPPING
One of the first challenges came with ordering the liner, which 

is manufactured in Europe and shipped from Berlin. Because the 
rehabilitation business is booming world-wide increasing the 
demand for liner, lead time for ordering larger diameters can take 
as much as twelve to sixteen weeks. The larger size diameters and 
the number of rolls required for ever greater distances, creates a 
tremendous challenge for the manufacturer to deliver on time, and 
then there is still overseas shipping and US Customs approval that 
always adds time to expected delivery dates.

Liner rolls are shipped from Berlin on heavy stationary reels

Additionally, a new style of liner shipment was implemented 
this year shipping the liner roll on a reel. Each reel is then secured 
and made stationary for the long overseas voyage or flight. As a 
consequence PPM had to fabricate a custom system to move the 
very heavy stationary reels onto rollers wheels thereby allowing the 
liner to be unrolled evenly from each of the reels. Then we designed 

Three Projects

’’
‘‘“We’ve had projects with a few 
30-inch inversions before, but this 

will be an unprecedented total 
project length for natural gas 

lining in overall linear footage.”
– DaviD Wickersham, PresiDent, PPm

http://WWW.NASTT-NE.ORG


and fabricated another separate system to receive the liner, and 
begin to wrap it neatly onto smaller reels that could be loaded 
onto the box trucks and transported to the jobsites. 

Effectiveness & economy of CIPL trenchless projects includes small surface 
footprint

2) OVER-SIZED AND OVER, OVER-SIZED PIPE
When work began on the first project, 9th & Wyoming, in 

preparation for shutting down the main, it was discovered that the 
pipe was an over-sized cast iron. The normal sized couplings for 
cast iron had already been ordered and delivered, but these would 
not be large enough for this pipe. Fortunately, there were enough 
spare couplings available to use for shutting down the gas and 
isolating this section of main to begin the work, but another supply 
of over-sized couplings needed to be ordered immediately for the 
whole project.   

   
End cap bolted to pipe 
at end of day. Utility 
crews moved road 
plates, and removed end 
caps each morning

As internal 
sandblasting and 
cleaning of the 
pipe in preparation 
for lining began, 
the crews had to 
race around and 
locate every kind of 
protective device 
that could be found 
to cover the ends 
of the individual 
segments of pipe at 
the end of each day 

and overnight. To make matters worse, the spring and early summer 
of 2018 had unusually rainy weather, which of course, flooded 
the excavations as a result. On several occasions, there was water 
infiltration that occurred in some segments along with mud and 
debris which required dewatering, drying and re-cleaning. 

To avoid this experience and be proactive for the second project 
on Richmond Street, we ordered over-sized couplings to replace 
the couplings already in stock for that job. However, when the 
Richmond Street project started, we discovered this particular cast 
iron pipe had an even larger outer diameter. Measurements as large 
as 32.5 inches were taken at some of the excavation locations as 
the pipe was being prepared for saw cutting. 

Fortunately, the crews were again able to re-utilize some of 
the existing couplings on the pipe for shut-down use, taking this 
portion of main out of service for the work. Additionally, four of 
the smaller couplings were taken to the shop and modified with 
saw-cutting and welding to provide temporary overnight caps. 
The remaining couplings were returned to the manufacturer to be 
heated and expanded. Once again, the weather did not cooperate 
during the Richmond Street lining project. On several occasions 
flooded excavations and water infiltration caused delays.

Crews often encountered 
flooded excavations 
during an unusually wet 
spring

Preparations for the 
third 30-inch project 
- 9th and Luzerne in 
the Hunting Park area 
are now underway. 
Because the pipe 
at this third project 
location is part of the 
same pipeline worked 
on earlier during the 
first 9th and Wyoming 
project, the same 
over-sized couplings 
can be used for this 

next phase of construction. From this experience it is clear to us 
that digging test-hole excavations during the design and planning 
phases to get accurate circumferential measurements of outside 
pipe diameters of the pipe, saves a lot of money, material and 
heartache. 

3) OVERLAPING LINER R&D
An unfortunate error in the process of lining one of the 

segments afforded an opportunity to utilize an overlapping 
technique that PPM has designed and used successfully in gas pipe 
in the past. In this particular instance, a hydraulic failure on the 
pressure drum during liner inversion forced the crew to stop short 
of lining the entire length of the pipe. They decided to keep the 
liner pressurized in place until it cured and then proceeded with 
the overlapping technique to finish the rehabilitation of the entire 
pipe segment. 

The overlapping procedure involves lining from one direction 
and then stopping at a midway point and allowing it to cure. The 
end of that liner is cut out and a second liner is then inverted 
from the opposite direction traveling up to and then past that 
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midway point, overlapping the first inversion. Once the second 
liner inversion has cured, its end is cut out and the entire length 
of pipe is renewed. The overlap extends 40-50 feet and is well 
bonded to the first inverted liner. Using this process it is feasible 
that a pipe could be lined that is twice as long as the inversion 
length currently possible with available equipment. PPM has been 
experimenting and developing this method towards the ultimate 
goal of longer inversion lengths while reducing the number of 
excavations needed. 

Liner is inverted through host pipe with continuous air pressure until it 
reaches end catch. Some lining segments are over 800 feet

4) TEAM WORK
To save on construction costs the gas company crews provided 

daily support for PPM. The gas utility crews would set up traffic 
in the morning, move the plates and remove the end caps so that 
the lining crew could get started right away. The utility crew would 
then move to another location on site and continue with their 
portion of the project. At the end of the day the utility crew would 
wrap everything up when we were finished for the day.

It is often a challenge in these endeavors with getting everybody 
on the same page. A trenchless technology such as CIPL is still 
relatively new to people who work daily in the gas industry. 
Standard operating procedures and work habits are learned, deeply 
ingrained, and become second nature not only to workers in the 
field, but also for supervisors, engineers and administrators back in 
the office.

When a new technology contractor comes on the scene, 
a whole new and different set of procedures and practices is 
introduced that needs to be communicated diplomatically, clearly 
and repeatedly. It is not uncommon for a foreman or supervisor 
to be gone for a week’s vacation or a crew to be relieved at the 
end of a shift with personnel that have not been involved with 
the technology before. Even with an experienced crew, somewhat 
familiar with the process, details associated with the new 
technology may not have become second nature and a force of 
habit yet. 

For example, during this project, a relief crew came on duty at 
four o’clock on a Friday afternoon, right before a three-day holiday 
weekend. The importance of securing the dead-end couplings 
on all the pipe ends before plating the excavations at the close 
of the day was not clearly communicated to them. As one might 

guess, naturally, it rained throughout the holiday weekend and the 
pipe was completely flooded as a result. So once again the lesson 
learned is one can’t assume that what seems like a simple basic 
detail is properly understood by all. 

5) RECOVERY OF DUST AND  
    BLASTING GRIT

From previous experience on large diameter CIPL in the past, 
PPM has learned that the correct vacuum set-up needed for 
cleaning 30- and 36-inch cast iron pipe before lining is utilizing a 
custom-designed Venturi system in tandem with a dust collector 
and three Guzzler vacuum trucks. This is the equivalent of seven 
separate vacuum units, and provides the optimal air flow required 
to move debris and blasting grit without leaving behind stranded 
grit piles and trails.

Optimal vacuum setup for cleaning 30 & 36-inch CI pipe before lining is 
equivalent of 7 separate vac units

Unfortunately, even with that kind of preparation there were 
still odd times when a breakdown with one of the units occurred 
and went unnoticed temporarily. The result of course, was the 
unwanted piles of blasting grit. In past situations, PPM crews have 
literally spent several days pigging excess grit piles out of pipelines. 
With several long segments on these 3 projects ranging from 750 
to 820 feet PPM did not want to get bogged down with delays 
using this long slow painstaking process. As a solution, PPM used 
a modified custom roller pig, a tool designed to cradle a foam pig 
two inches smaller in diameter than the host pipe. This roller frame 
is then attached to a winch cable, allowing the pig to be held back 

’’
‘‘It is not unusual to find that 

there are still quite a few miles 
of cast iron in operation.  A good 
deal of that remaining cast iron 
inventory is large diameter pipe.
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productive meetings together with the utility to save on costs 
wherever possible. At least two excavations from the original 
design plans have been eliminated by planning longer inversions 
and ongoing discussions continue to examine ways to save on 
overtime costs with the support crews.

New pressure drum built for larger diameter liners and longer inversion 
lengths was pressed into service for the final lining segment now underway on 
Richmond Street

There is also a brand-new pressure drum that has arrived from 
Germany built for larger diameter liners and longer inversion 
lengths. The new drum was immediately pressed into service for 
the last segment that was lined on Richmond St. and promises 
even greater potential for meeting the challenges ahead in the gas 
pipeline renewal industry. 

against the air flow. This reduction of the annular space around 
the pig causes the air flow to increase and move the grit out. The 
progress of grit removal is observed with a camera mounted right 
behind the pig. 

Custom pig was fabricated to remove stranded grit by reducing annular space 

to increase air flow

SUMMARY

As the teams get ready to move into the third and final phase of 
the 30-inch work the challenges they encountered early on have 
prepared them to move into this phase with confidence, knowing 
they’ve had the chance to work the bugs out of the system and 
that they’re more inclined to recognize potential pitfalls before 
they occur. 

Team work, careful coordination of different elements, and proper 
communication of procedures & practices are essential for project success

Construction is planned to begin in March with the excavations 
for the 9th & Luzerne phase of the project. We have also had very 
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