
Renewal of existing, aging underground infrastructure is
an expensive and major challenge that municipalities in

North America face every day. These infrastructures, which
include water and sewer systems installed 50 years ago,have
been subjected to deterioration due to corrosion, cracking,
tubercles, sediment buildup and improper installation prac-
tices such as lateral protrusions into the sewer main and
inadequate bedding that have accelerated the degradation
process.

Traditional replacement of these underground utilities use
open-cut excavation methods that can be expensive, partic-
ularly in built-up areas. In contrast, trenchless technologies
use new methods, materials and equipment that require a
minimum amount of excavation. These new methods are
considered much more cost-effective. However, in order to
recognize the current situation, municipalities, engineers
and project owners need more data.

This survey covers a vast range of sanitary and storm sewer
systems of 67 cities in the United States as statistical popula-
tion, gathering justifiable data that would be useful for analy-
sis and decision-making.

Introduction
Most of the sanitary and storm sewer systems in the United

States were developed in the early part of the 20th century.
Maintenance, rehabilitation and new installation since then
have resulted in patchwork systems consisting of different
technologies from different eras.

More advanced and cost-effective methods to properly
rehabilitate these systems must be considered to guarantee
sustainability into the future.Achieving sustainable develop-
ment presents a challenge to deliver new and innovative
infrastructure and facilities needed to serve society, while
protecting the environment. Another important aspect in
consideration of the renewal and new installation of gravity
sewer systems is the social cost.This plays an important role
in determining the technology to be used for the rehabilita-
tion and installation of the sewer systems.

For the last two decades, trenchless technologies have con-
tributed significantly in the sewer repair and installation mar-
kets.Trenchless technology,which was once considered to be
a specialized technology, is gradually becoming the most con-
venient and suitable technology to be used.

To gauge the usage of trenchless technology in the sewer
industry, the Center for Underground Infrastructure Research
and Education (CUIRE) of the University of Texas at Arlington,
along with Trenchless Technology, conducted a survey of the
municipalities and sewerage agencies across the United
States.About 300 officials in charge of sewer systems of dif-
ferent cities and towns were contacted for this survey.
Respondents ranged from fairly large cities with a population
of nearly 4 million (Los Angeles) to as low as 8,500 (Fort
Collins, Colo.).

Methodology
The survey questionnaire consisted of 20 questions involv-

ing a general overview of the sewer system, repair/rehabilita-

tion and new installation.The questionnaire was posted on the
CUIRE Web site; the form can be viewed by visiting
www.cuire.org/Sewer%20Survey1.htm. The respondents
were also asked questions by e-mail or on the telephone.

Statistical Population of the Survey
The geographic location of the respondents varied from

Washington to Massachusetts. For more classified and better
analysis, we have divided the 50 U.S. states into the four main
regions:West,Midwest,South and Northeast in nine divisions.
The respondents accounted for a total of 28,910,231 in pop-
ulation.

The respondents accounted for a total of 28,910,231 in
population. Figure 2 displays the population of participant
cities in each one of four main regions.
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Figure 1. Respondent cities to the survey.

Table 1. U.S. regions and divisions.



Shape of the Sewer System Pipeline
Respondents accounted for a total of 64,650 miles of

pipeline of various diameter sizes.With regards to the shape
of the pipe used, an average of 8 percent of any sewer sys-
tem consisted of large diameter (more than 36 in.) pipe —
or approximately 5,255 miles of more than 36 in. in diame-
ter pipeline. Figure 3 shows the length of pipeline in each
city, while Figure 4 demonstrates the large diameter per-
centage of total pipeline.

Figure 2. Population of participating cities.

Figure 3. Pipe length of respondent cities.

Figure 4. Percentage of Small Diameter vs. Large Diameter Pipeline.



On the other hand, as Figure 5 shows, 2 percent of the
sewer system are egg- or elliptical-shape (not round). This
percent involves approximately 1,584 miles of pipeline.

Need to Repair/Replacement
Survey results showed that nearly 9 percent of the existing

systems are in immediate need of repair/replacement,which
is approximately 5,800 miles of U.S sewer systems (Figure
6).When asked what the biggest problems were facing these
systems when it came to replacing or repairing aging infra-
structure, 79 percent indicated a lack of available funding.A
lack of available technologies (4 percent) and lack of infor-
mation on available technologies (2 percent) were also rea-
sons limiting work (Figure 7).

Standards
In response to the question involving the usage of refer-

ence standard(s) for pipelines rehabilitation/renewal, the
overwhelming answer was ASTM (80 percent). Other stan-
dards such as AWWA (43 percent), NASSCO (31 percent),
ASCE (30 percent),WEF (25 percent) and Green book (9 per-
cent) are also named. Some cities use other references such
as AASHTO, ACI, ANSI, DOT, APWA, Other consultant's stan-
dard, City standard, State standard, Manufacture Specifics.
Figure 8 shows this data.

Repair/Replacement:

Budget 
The survey also inquired about the different technologies

used for the repair/replacement of sewer systems with budg-
et consideration. Here, we wanted to get a comparative view
of the usage of different technologies in 2006 and 2007 and
predict 2008’s potential.Analysis shows that open-cut is used
more than any other technology for repair/replacement (33
percent) and after that, cured-in-place-pipe (CIPP) technolo-
gy was the second most used method (27 percent) in 2006.
As a matter of fact, the use of CIPP has increased in 2007
over that in 2006 and stayed ahead of open-cut.As Figure 9
shows, CIPP is 33 percent while open-cut decreased to 29
percent of used methods. Other than CIPP, pipe bursting,
point repair and sliplining were the most common tech-
nologies used in both 2006 and 2007. The only difference
that is noticeable is the budget for HDD in 2007, which
increased from less than 1 percent in 2006 to almost 8 per-
cent in 2007.This indicates the increase in the usage of HDD
in 2007 in comparison to 2006.

As Figure 9 shows, use of pipe bursting is decreasing from
22 percent in 2006 to 19 percent in 2007. However, with
regards to Figure 10, it will continue decreasing to 17 per-
cent in 2008. HDD is one of the methods that will increase
in 2008,as Figure 10 demonstrates.

Trenchless Technology
One of the concerns of the survey was to recognize the

problems that are facing the cities when using trenchless
methods vs. the traditional open-cut method. As Figure 11
shows, one of the considerable problems is availability of
qualified contractors, which is about 45 percent of the most
cities’ problems for using trenchless technology.
Approximately 48 percent of the cities assert that there are
some other obstacles they face in using trenchless technolo-
gy in their area, such as funding, structure or congested serv-

Figure 5. Percentage of Egg-Shape vs. Circular-Shape Diameter.

Figure 6. Percentage of Need to Replacement.

Figure 7. Problems Face to Repair/Replacement.
* Accessibility, Funding Prioritization, Identification of Defects, Defect

Detection, Availability of Contractors, Bidding Timeframe.

Figure 8. Reference Standards Used by the Respondent Cities
* AASHTO, ACI, ANSI, DOT, APWA, Other Consultant's Standard, City

Standard, State Standard, Manufacture Specifics.



ice lateral connection, sewer overflow during repair, no
experience with trenchless technology and lack of informa-
tion on existing utilities. Uncertainty in life expectancy of
proposed technology, lack of quality assurance (QA) or qual-
ity control (QC) programs and a lack of confidence in tech-
nology are the other problems they face when using trench-
less technology.

The last question of the survey was about the depth of the
water table in their city.Most of the cities (about 34 percent)
have a 5- to 10-ft depth of water table and then respectively
28 percent, 10 to 20 ft, 13 percent less than 5 ft and 9 per-
cent more than 20 ft.Also, 27 percent of the cities assert that
the depth of the water table in their area varies between 4
to 100 ft. See Figure 12.

Summary
It is quite evident that lack of funding is the principle rea-

son sewer project work is not being addressed as compre-
hensively as it should be. Other than this, availability of suit-
able technologies and the know-how are also major problem
areas that are to be considered.There are few national firms
with trenchless expertise.Though it is obvious on the new
installation side of trenchless technology that the market has
strong growth opportunities, open-cut is still the construc-
tion method of choice. HDD gravity sewer installation
advances are being and have been made, but more must be
done to educate the marketplace in this regard.
Microtunneling is still not gaining the expected popularity
because of its high cost. In the repair/replacement market,
CIPP, grouting and pipe bursting are still the most used tech-
nologies.With the increased sophistication and mass aware-
ness about these technologies, it is expected that the use of
these technologies will increase all the more in the coming
years.
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Figure 9. Use of Different Methods with Budget Consideration.

Figure 10. Prediction of Use of Methods with Budget Consideration.

Figure 11. Problem Concerning with Trenchless Technology.
* Funding, Service Lateral Connection, Sewer Overflow During Repair, No

Experience with Trenchless Technology, Lack of Information on Existing Utilities.

Figure 12. Depth of Water Table.


