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According to the Environmental Protection Agency (EPA), 
$11.6 billion in funding is required annually to sustain re-
quired sewer renovation in the United States. Underground 
Construction magazine estimates that actual spending will be 
closer to $3.5 billion. This represents a signifi cant shortfall of 
current spending that will need to be made up in the future. 
The “pay me now or pay me later” scenario becomes obvious. 

Half of the over 20 million existing manholes and 72 million 
sewer laterals also need some rehabilitation which will add 
another one billion dollars annually to potential expenditures. 
The EPA now estimates that the nation must spend $390 bil-
lion over the next 20 years to replace existing, deteriorating 
wastewater systems and to meet increasing demands.

The demand for trenchless technologies has therefore in-
creased signifi cantly. The reasons for this accelerated demand 
can be summarized by an increased awareness of our aging 
piping infrastructure, requirements by federal and state agen-
cies to eliminate CSO’s and SSO’s, more frequent occurrence 
of premature or unexpected pipe failure under emergency 
conditions, and the many requirements placed on municipali-
ties by NPDS permits and EPA consent decrees. 

Traditional excavation techniques and the associated dis-
ruption of other utilities have made trenchless technology 
rehabilitation techniques increasingly desirable. 

The technology choices to meet these demands are many as 
illustrated in Figure 1. 

Editor’s Note: This is the fi rst in a series of articles aimed at 
exploring not only the overall concept, but also methods of 
implementing quality assurance, quality control procedures 
for the trenchless market.

Construction Quality Assurance, 
Quality Control For Trenchless 
Technologies
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Raising the quality bar for the future will require signifi -
cantly greater attention to quality assurances written into 
specifi cations, quality controls enforced in the fi eld during 
construction and the enforcement of testing and inspection 
requirements.

Background

Trenchless technologies have evolved and improved signifi -
cantly over the last 30 years. This evolution has resulted in im-
proved and more effi ciently installed products. Through this 
evolution, industry standards have been developed through 
trial and error and the efforts of organizations such as ASTM, 
ASCE, NASSCO and other standards associations. But even 
with this long evolution, technologies in some instances do 
not perform as expected. In many cases, the wrong products 
are specifi ed or the incorrect tool is approved. Specifi cations 
are relaxed to accommodate multiple technologies, even 
though they may not be applicable or appropriate, for the sake 
of obtaining the lowest bid possible. The bottom line will al-
ways be, “You Get What You Pay For.”

As a result, customers sometimes suffer the inconvenience of 
accepting inferior products or have the expense of subsequent 
replacement earlier than originally anticipated. The customer 
is unhappy and disillusioned about trenchless technology and 
may wait some time before attempting its use again.

 So why are some technologies performing better than 
others?

In many cases, insuffi cient independent evaluation was per-
formed on available technologies and the wrong technologies 
were specifi ed for the project. Communication with reputable 
manufacturers and contractors and good research, by the en-
gineer, can solve problems up-front in lieu of an evaluation 
after project start or completion. The detailed project specifi -
cations must then be specifi c and complete in all aspects.

After the best applicable products and technologies are se-
lected, the contractor or applicator qualifi cations must be de-
fi ned in the specifi cations so that installation is completed by 
knowledgeable and experienced personnel. It is important to 
independently verify the qualifi cations.

Weak specifi cations can be a major factor in poor technology 
performance. Quality assurance requirements in the specifi ca-
tions combined with well-conceived, written quality control 
verifi cation requirements plus appropriate testing during in-
stallation will ensure quality technology performance.

Well-written and inspector enforced specifi cations, requir-
ing qualifi ed installers to perform in accordance with the 
QA/QC requirements and appropriate testing, will result in 
superior performance when using trenchless technologies for 
infrastructure rehabilitation.

Remember, the 80/20 rule simply states that 80 percent of 
all technology non-performance or failures result from inad-
equate specifi cations and unqualifi ed contractors performing 
poorly – “human error.”

Asking questions 

If we are to be serious about achieving successful projects 
where, at the end of the job, the fi nished product meets and 
possibly exceeds expectations, the following questions need to 
be answered and further defi ned:            (continued on pg. 52)
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 (continued from pg. 49)

� When is the fi nished product acceptable? (Properly installed, 
repaired or replaced);
� If it isn’t acceptable, how is that determined? (Quality and 
acceptance criteria specifi ed); and
� What can the industry do to achieve acceptable results more 
frequently?  (QA/QC, testing and inspection).

Some prerequisites that can therefore be examined include 
correct product selection and qualifi cations. In order for 
trenchless technologies to perform on a consistent basis, the 
product selected must meet the specifi c requirements for the 
project and must have a performance history in the same or 
similar environments. Some key factors to consider include:
� Minimum product qualifi cation (i.e., lineal feet in the 
ground, square feet applied, quantity and size install, etc.);
� Verifi able manufacturer quality control program for the 
product selected;
� Longevity and history of the selected material for similar 
applications;
� Verifi ed third party testing of the material in a similar 
environment.

Once the product or products have been selected a detailed 
specifi cation is prepared that will ensure performance by the 
contractor and deliver a fi nal product that meets the custom-
ers expectations. Some typical specifi cations would include:        
� Prescriptive (design) specifi cations;
� Applicable to custom projects. Detailed installation proce-
dures and requirements are typically defi ned;
� Performance specifi cations – Typically, applicable to com-
modity products and systems. Leaves the means and methods 
of construction up to the contractor with defi ned QA/QC and 
testing procedures in the specifi cations;
� Combination of prescriptive and performance – Used for 
custom designs but with commodity product installation.

Prescriptive (design) type specifi cations are currently the 
most commonly type used in the trenchless technology in-
dustry. Some aspects would include:
� They can be open or closed;
� Open is most common, allowing for all identifi ed competi-
tive products;
� Modifi ed open is limited to a specifi c family of products or 
specifi cally identifi ed products;
� Closed might be specifi c to one individ-
ual product with unknown equals;
� The contract work items are usually 
specifi cally defi ned;
� Project constructed based on engineer’s 
design and approval;
� Designer must be completely knowl-
edgeable of the specifi ed technology – and 
its practical application limits – in order 
to prepare specifi cations that enable the 
proper installation of the technology; and
� Construction diffi culties or disagree-
ments typically end up as change orders 
to the contract.

Performance specs 

Performance specifi cations are becoming 
more popular in the trenchless industry. 
Some key aspects might include:
� Performance specifi cations strive to 
provide for the best commercial practices 
for the identifi ed technology;
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QA/QC For Trenchless Technologies

� They will typically defi ne the QA/QC requirements and at-
tract the most qualifi ed contractors;
� Include a statement of the project requirements in terms 
of anticipated results typically termed a Performance Work 
Statement (PWS);
� Defi ne the functional requirements of the product after in-
stallation;
� Include specifi c QA/QC, testing and inspection criteria for 
verifying compliance by the engineer;
� Specify construction or application by contractor means and 
methods and owner inspection for compliance; and
� Construction diffi culties are typically the responsibility of 
the contractor.

Some key elements of performance specifi cations would 
include:
� Performance work statement (PWS);
� Detailed installer performance requirements;
� Measurable performance standards;
� Remedies for non-performance;
� Incentives for performance;
� Penalties for non-performance; and
� Quality Assurance Plan (QAP) including quality controls and 
testing requirements.
A performance work statement would contain such data as:
� Measurable rather than prescriptive performance 
requirements;
� Materials as specifi ed and verifi ed;
� Technology specifi c equipment requirements for effi cient 
installation of the technology;
� Advertised or anticipated product performance;
� Verifi ed contractor experience and training;
� Proposed inspection and testing to be performed during 
construction; and
� A detailed safety and hazard assessment plan.

Some performance specifi cations questions to ask:
� Can the contractor submit a competitive bid?
� Are performance requirements clearly defi ned?
� Are the required tasks realistic and achievable?
� Is there suffi cient detail for submittals?
� Are all QA requirements clearly defi ned and measurable?
� Are all QC controls clearly outlined including documenta-
tion formats and requirements?
� Are delivery and completion dates clearly stated?
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� Are all testing requirements and time for 
performance defi ned and included in the 
specifi cations? 

Contractor qualifi cations 

Contractor qualifi cations are a major com-
ponent for achieving a successful trench-
less technology installation or application 
and must be clearly defi ned in the specifi ca-
tions. Some key aspects to evaluate would 
include:
� The contractor or applicator should be li-
censed, certifi ed, trained, etc. by the manu-
facturer;
� An installation history of technology, by 
the installer for similar project size and ap-
plications, must be verifi able;
� Field supervision must be experienced 
and have a background on similar projects; 
and
� The personnel performing the work in 
the fi eld also need to have a minimum ex-
perience requirement.

Equipment requirements 

Equipment requirements as defi ned in the 
specifi cation should be submitted by the 
contractor as part of the PWS and should 
refl ect equipment as recommended by 
the product manufacturer having the cor-
rect size and capacity for the project. The 
plan should outline, proposed calibration 
requirements, inspection for operational 
ability and a back-up plan in the event of 
equipment failure.

Quality Assurance/Quality Control

Specifi cations Quality Assurance and Qual-
ity Control requirements contribute sig-
nifi cantly to the success or failure of a proj-
ect. They are the means for defi ning what 
is expected of the contractor and what will 
be done to verify that the work is being in-
stalled to the customer’s requirements and 
satisfaction.

Quality Assurance requirements must 
be clearly defi ned in the specifi cations and 
must be technology specifi c. A QAP should 
be prepared and submitted by the contrac-
tor, conforming to the contract specifi ca-
tions, and outlining proposed points in the 
technology installation where quality con-
trol inspections will be performed. It must 
include a schedule for manufacturer’s cer-
tifi cations submittals and raw material and 
fi nished product sampling and testing to be 
performed by the owner.

Clearly defi ned repair/replacement crite-
ria for the technology in the event of defects 
or failure should be included in the QAP 
based on manufactures recommendations 
and owners expectations.

The QAP will defi ne such aspects as the 

purpose of the QAP, assignment of project 
responsibilities including communication 
between all parties and approval of all ser-
vices to be provided, specifi c procedures to 
be followed, measures for performance as-
sessment, performance controls and rem-
edies defi ned.

Contract quality control requirements 
are an implementation of QAP and provide 
for the written documentation of quality 
control inspections. They are a guide for 
the inspector to determine the type and lev-
el of information to be documented during 
the installation of the technology. Figure 2 
(pg. 52) is an example of a quality control 
form that would be used by an inspector 
to evaluate project performance during 
installation.
Inspector qualifi cations

Inspectors assigned to a trenchless technol-
ogy project must have a minimum knowl-
edge of the key aspects and components of 
the product or system being installed.

Inspector technology training should 
include knowledge of quality control docu-
mentation of the product being installed, 
and instrumentation to be used to verify 
compliance to the contract documents. 
They need to be able to recognize key el-
ements of the products success or failure 
and must have defi ned responsibilities for 
quality control reporting during the project 
execution. 

In some cases, training of the owners in-
spectors can be included as a bid item in 
the contract proposal. The contract speci-
fi cations would require either independent 
trainers or manufacturers representatives 
to provide inspector training prior to the 
start-up of the project.

The impact of trained inspectors for re-
ducing failures is signifi cant. Trained and 
qualifi ed inspectors improve quality and 
the level of quality control on the project, 
through increased and improved inspec-
tion techniques that contribute to project 
success.

Testing 

Product testing must be performed by own-
er-paid and selected, qualifi ed independent 
inspectors and/or testing laboratories. The 
laboratories must follow accepted industry 
specifi cations and testing protocol and must 
have a track record for the performance of 
the required testing.

Testing of the technology components 
can be performed through destructive or 
non-destructive methods.
� Non-Destructive – Visual or CCTV, sonar, 
spark testing, ultra sound, mandrel sizing 
and sample coupons; and
� Destructive  – Core samples, pull tests 
and excavation.

Safety plan 

A detailed safety plan including emergency 
procedures should be submitted and a Daily 
Job Hazard Identifi cation & Communica-
tions plan should be defi ned and imple-
mented prior to beginning the project.

Safety training may include: OSHA com-
pliance, confi ned space entry, fi rst aid/CPR, 
personal protection equipment certifi cation, 
fall protection, trench safe ty, traffi c control, 
by-pass pumping and others as applicable

Warrantees & warranty inspections 

Warrantees are required by the owner more 
frequently and for extended time periods. 
In some cases, warrantees can be as long as 
20 years. Warrantees without good periodic 
inspections are not nearly as effective as 
when inspections are performed. Warran-
tee inspections are the key to the long term 
performance of trenchless technologies. 
Technologies may require different time 
intervals for inspection but all warrantees 
will be more effective if inspections are re-
quired. 

Information which should be required in 
conjunction with the warranty inspection 
would include:
� Detailed time schedule for warranty in-
spections;
� Specifi c inspection type work to be ac-
complished;
� Parties who will be participating in the 
warranty inspection;
� Written documentation of inspection re-
sults based on  specifi ed requirements; and
� Acceptable remedies clearly defi ned in the 
specifi cations for repair and/or replacement 
of the product if defects are found.

Project results 

Project results should meet or exceed the 
manufacturer’s claims, meet the intent of 
the specifi cations and fulfi ll customer ex-
pectations.

About the author: Gerry Muenchmeyer, 
marketing director for Raven Lining Sys-
tems, has over 40 years of practical, hands-
on industry experience, working for munic-
ipalities, contractors, manufacturers and 
as a civil engineer, and has been an active 
participant within the trenchless industry 
for decades. Muenchmeyer currently serves 
as president of NASSCO.
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