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Nashville was settled in 1779 and permanently became state capital in 1843. The 

city has a population of nearly 570,000. The Metropolitan Statistical Area 

encompasses eight counties and has a population of 1.23 million.  

 





VANDERBILT'S HOMETOWN of 

Nashville is a vibrant, engaging 

city known proudly as "Music 

City, U.S.A." Located just 1.5 km 

from downtown, the universityôs 

students, faculty, staff and 

visitors frequently cite Nashville 

as one of the perks of Vanderbilt. 





http://engineering.vanderbilt.edu/Home.aspx 



http://engineering.vanderbilt.edu/cee/GraduateStudy/ConstructionManagement/index.php 



INFRASTRUCTURE 
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Drinking Water:  D  D-  D-   

Waste Water:  D  D-  D-   



Out of sight, 

10 

Out of mind, 

Out of order! 



Å54,000  Drinking Water Systems 

Serving é 

Å300 Million+  People in the 

U.S., Via é 

Å2 Million  Miles of Water 

Distribution and Transmission Pipe   

  

Americaõs Drinking Water Infrastructure 



U.S. Buried Water Pipe Inventory  

1991 Approximate Inventory of Buried Pipe in Drinking Water Systems 

in U.S., American Water Works Association (AWWA)
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Å700   Water Main Breaks / Day  

 

Å250,000  Water Main Breaks 
/ Year  

 

Å2.2 Trillion    Gallons of 
Water Lost Annually  

 

Å$2.98   Billion Lost in Revenue 
to Utilities / Year  

 

Å29 %  Of Utilities do not 
Generate Enough Revenue to 
Cover Full Cost of Service  

 
  
  

Systems in Peril: Water Main Breaks  
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http://www.cnn.com/video/#/video/us/2011/03/14/dnt.wi.sinkhole.wisn?hpt=T2 



Һ ̆2010 



5 ̆ ѿ Һ ̆2010 



Å16,000  Waste Water Systems Serving 

éé 

Å250 Million+  People in the U.S., 

Via é 

Å740,000 Miles of Gravity Sewers  

Å60,000 Miles of Force Mains 

Å500,000 Miles of Private Lateral 

Sewers 

 

 

  

U.S. Waste Water Infrastructure  
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Many systems have reached the end of their useful design 

lives.  

 

Older systems are plagued by chronic overflows during 

major rainstorms and heavy snowmelt and are bringing 

about the discharge of raw sewage into U.S. surface waters.  

 

The EPA estimated that the volume of combined sewer 

overflows discharged nationwide is 850 billion gallons 

per year.  

 

Sanitary sewer overflows, caused by blocked or broken 

pipes, result in the release of as much as 10 billion gallons 

of raw sewage yearly, according to the EPA.  
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On average, human waste spills into the San Francisco Bay more than 

five times a day, fouling the waters and shorelines of this environmental 

jewel and recreational treasure. 









 Nashville Combined Sewer System 





Dry Creek Service Area 

Metro 

Water 

Services 

(MWS) 

Sewer 

Service 

Area  



Combined Sewer Systems 

32 CSO Discharge Sites 
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What is a Consent Decree? 
 

A consent decree is a final, 

binding judicial decree or 

judgment memorializing a 

voluntary agreement 

between parties to a suit, in 

return for an end to a civil 

litigation or withdrawal of a 

criminal charges.  

http://en.wikipedia.org/wiki/Judiciary
http://en.wikipedia.org/wiki/Decree
http://en.wikipedia.org/wiki/Legal_judgment
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Infiltration and 
Defects Identified by 
Televised Inspection 

 

 

 

 



Defects Identified in 
MWS Sewers 

 

 

 

 



Sources of 
Inflow and 
Infiltration  
(I / I) 

 

 

 

 



Let the work beginééé 
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New Technologies  

ÅThe disruption of traffic flow, the need to 

restore roadway surfaces, difficulty with 

gaining access to right -of-ways, and the 

need to deal with inconvenienced users, 

all add to the already high cost  of the 

traditional open -cut construction .  

 

ÅConsequently, the traditional practice of 

open -cutting roadways and streets is 

sometimes impractical  or even impossible . 



Trenchless Technologies 

ÅNon -invasive or Minimally Invasive  

ÅMinimum Disruption - traffic, users, 

business  

ÅEnvironmentally Friendly  

ÅLower Social Cost  

ÅLower Life-cycle Cost  

ÅVery Often Lower Initial Cost  

 



Trenchless Technology (TT) 

 Methods, equipment & materials utilized 
to install new or renew/repair existing 
underground utility/ communication 
systems that minimize the disruption & 
destruction to society and/or our 
environment by minimizing excavation. 



TT Categories 

Condition

Assessment

Technology

New

Installation

Technology

Pipeline

Renewal/Rehab

Technology

Manhole

Renewal

Technology

Trenchless Technology





ÅInfiltration and Inflow in sewers causes two 
main problems.  

 

ÅThe first and probably most apparent cause 
is unnecessary pumping and treatment 
costs.  

 

ÅThe second, and the less obvious is the risk 
of structural collapse of a sewer line.  



Condition Assessment Technologies 

 Outside the Pipe 

ÅGPR-Ground Penetrating Radar 

ÅElectromagnetics 

ÅResonant Sonics 

ÅAcoustical 

ÅPulse indication 



Multisensory Ground Penetration Radar (GPR) Utilized in Locating 

Underground Pipe  

Condition Assessment ï Outside 



Condition Assessment Technologies 

Inside the Pipe 

ωSmoke testing/Dye testing/Flow meter 

ωCCTV 

ωHydroscope 

ωSmart Pigs 

ωSonar 



Condition Assessment ï Inside 

Flow Monitoring Device, Dye Testing, and Smoke Testing  in Sewers 

(clockwise from top left) 



INSPECTION EQUIPMENT 



INSPECTION EQUIPMENT 



CCTV Data Analysis 

The sewer scanning system allows the entire surface of the pipe wall,  
from manhole to manhole, to be viewed on one screen!  
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During video inspection of sewers, it is not uncommon to 

find situations of partial collapse (esp. for the older brick 

sewers as in this case in Newark, NJ) 



Active Leaks are not difficult to Identify 



The Challenge of Locating Infiltration! 
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Pipes 
Clog Over Time 



http://www.puretechltd.com/ 



MANHOLE INSPECTION 


