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City of Houston, TX: Using CCTV to Recommend Sewer Rehabilitation (1990-2025)
Recently adopting Artificial Inttelligence to support the 
review and reporting of CCTV results in assessing its 
sanitary sewer system, the City of Houston finalized its 
latest consent decree with the State of Texas Commission 
on Environmental Quality (TCEQ) and US Environmen-
tal Protection Agency (EPA) to spend up to $ 9 billion on 
rehabilitating its sewer network to reduce sewer overflows 
and spills.

Representing a $3 billion increase from estimates of $6 
billion from just a few years ago, the City of Houston is no 
stranger to consent decrees.

In 1989, the City of Houston entered into its first major 
consent decree with the EPA to address sanitary sewer 
overflows (SSOs) and improve the city’s aging wastewater 
system, requiring a $2 billion investment over 15 years for 
upgrades and infrastructure improvements. 

Largest CCTV Inspection Project in US Public 
Works History Begins
Supported by four major prime contractors, including Guti-
errez Smouse Wilmut & Associates Inc.1, and 250 CCTV 
trucks, the City of Houston began the public works industry 
largest sanitary sewer inspection project, starting in 1990.  

Led by Henry Gregory, Director of Wasteload Control, City 
of Houston, Gregory was unhappy having previous con-
tractors use different manhole numbering conventions and 
different standards for describing the condition of sewer 
mains and manholes.

Working with Chuck Hansen, Chief Operating Officer, of 
Sacramento, Calif.-based Hansen Software Inc. to supply 
integrated field software, hardware, training, and ongoing 
support to manage all physical inspection data gathering, 
analysis, and reporting.  

After visits to the UK to review WRc CCTV standards, it 
was determined that more precise data capture would be 
needed to assess SSOs and overflow conditions faced by the 
City of Houston. 

City of Houston, Texas, Use of CCTV for Condition Assessment
1990-2025

1.  Charles Wilmut, PE,, co-author Hillsborough County study, former Partner, Gutierrez Smouse Wilmut & Associates Inc., Special Advisor, Electro Scan Inc.
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First AI Decision Support Tool to Use CCTV 
Visual Inspections to Recommend Rehabilitation
Recording nearly 900,000 defects from 67,603 CCTV inspec-
tions averaging 13.2 readings per inspection, the project became 
a model for all cities. Supported by Hansen Software, Houston 
ran a ‘find & fix’ project with monthly EPA Region 6 reporting.

Keen to use its ridgely-enforced CCTV coding standards, the 
Houston project team wanted to harness modern day comput-
ing power with well-established construction & engineering 
standards to automatically recommend specific repairs.

Used from 1990-2005, nearly $4 billion of rehabilitation was 
selected, using a first generation decision support model written 
by Hansen Software.  But as SSOs grew, often occurring on the 
same pipes repaired, the use of CCTV became questionable.
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CCTV Begins to Falter Assessing Sewers, 2010
Despite widespread adoption of cured-in-place pipe (CIPP) 
oftentimes claiming a 50-70 year useful life, liner failures 
began to emerge.  Using resin-based materials heated to 
thermoset to form a new pipe, service connections that are 
temporarily covered in the initial lining process would uti-
lize remote cutting tools to re-open services to allow flow 
from a household.  

It was about this time that long-time educator and advisor to 
Hansen Software, now Hansen Information Technologies, 
Kenneth D. Kerri, PhD, PE, approached Chuck Hansen to 
see if he knew any new technology that could locate leaks in 
CIPP. 

A number of Dr. Kerri’s former students had been reporting 
liner collapses and other failures, some occurring as early as 
1-2 years after installation and outside of the manufacturer’s 
warranty period.

After nearly 100 projects, covering sewer mains & service 
laterals, pipe materials including over 50 pipe materials, and 
rehabilitation methods, including Conventional Replace-
ment, CIPP, Danby, Fold & Form, Joint Grout, Point Repairs, 
Sliplining, Spiral Wrap, and Spray In Place,   

Henry Gregory Investigates ‘What Happened in 
Houston After SSOs Grew at Repaired Pipes?’  
Retiring from the City of Houston after a 40 year career 
with the City of Houston, Henry Gregory watched as the 
city continued to grapple with SSOs and flooding, especial-
ly as part of wet weather events that are commonplace in 
Houston.

Responsible for much of the rehabilitation that took place 
between 1990 and 2010, Gregory was interested to see how 
Houston apparently did everything right, yet still seeing 
increasing levels in infiltration and overflows.

Called by Chuck Hansen at Electro Scan to help diagnose 
issues on a recently lined CIPP at the City of Roseville, 
California, Hansen wanted to use Focused Electrode Leak 
Location (FELL) technology, a promising machine-intell-
gent, artifical intelligence-based solution and get Gregory’s 
input. Visiting in May 2016, Gregory saw a solution that 
could find leaks in CIPP, undetectable by visual inspection.  
He also began to realize the shortcomings of his earlier work 
in Houston, as defects at service connections, liner quality, 
and inverts were not able to be evaluated by high resolution 
cameras for CCTV inspections.

(Above) Dr. Kerri first points out the failure of CCTV to properly assess 
pipes (2010).

(Below) Henry Gregory reviews CCTV and FELL technologies on a 
failed West Coast CIPP lining project (2016).

Days after Hurricane Harvey hit Houston, Gregory called in 
Electro Scan to test FELL on large diameter sewer mains in 
the downtown where major flooding occurred and previously 
rehabilitated, with results shown on the next page.

Not only was major corrosion confirmed on concrete pipe, 
major leaks were recorded in a downstream CIPP lined pipe.

With the inability for CCTV cameras to (1) differntiate be-
tween superficial cracks and cracks that go through the wall 
of a pipe, (2) determine whether pipe joints are watertight, (3) 
confirm if service connections leak, and (4) approve or accept 
the operational readiness of post-rehabilitation or repairs, 
CCTV should no longer be used as a means to either select or 
prioritize pipes for rehabilation.

And, despite the speed and consistency of AI-CCTV image 
recognition algorthms, the risk of false-positive readings (i.e. 
sewer mains that allow infiltration, not identified by CCTV) is 
too great to face costs of a second or third consent decree.

Pathways out of pipe, not seen by CCTV.

Joint defects missed by CCTV and AI-CCTV.
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