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THE PROBLEM – AGING UTILITIES 



THE PROBLEM – KARST GEOLOGY 
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THE PROBLEM – URBAN LAND 
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THE PROBLEM - KARST SOILS 
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THE PROBLEM - KARST BEDROCK 
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 Migration of surface water from deteriorating 
pavements, sidewalks, and curbs into residual 
soils can result in slow subsurface erosion of soil 
into the underlying bedrock resulting in 
subsidence. 

PROBLEM BACKGROUND  
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 Subsidence of soil supporting utilities can in turn 
result in leaks or even main breaks that can result 
in significant subsurface erosion and the 
formation of a sinkhole. 

PROBLEM BACKGROUND  
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MAJOR UTILITY REPAIR COSTS 
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RESULTING PROPERTY DAMAGE 
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http://photos.lehighvalleylive.com/express-times/2011/12/allentown_sinkhole_1.html


DECLINE IN PROPERTY VALUES 
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 Failure of underground utilities in sinkhole prone 
karst areas can result in major property damage 
and even loss of life. 

WORST CASE – LOSS OF LIFE 
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MAJOR SINKHOLE – MAIN BREAKS 

 VERA CRUZ RD SINKHOLE – SAUCON VALLEY 

 

 MACUNGIE SINKHOLE – MACUNGIE PA 

 

 LIBERTY & REFWAL STREET MAIN BREAK-SINKHOLE 

 

 CORPORATE PLAZA COLLAPSE & DEMOLITION 

 

 PENN STREET MAIN BREAK-SINKHOLE  

 

 NORTH 5TH STREET MAIN BREAK – GAS EXPLOSION 

 

 LEHIGH VALLEY COLLEGE MAIN BREAK-SINKHOLE 
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VERA CRUZ ROAD SINK - 1984 
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VERA CRUZ ROAD - SAUCON VALLEY 
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MACUNGIE SINKHOLE - 1986 
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MACUNGIE SINK – MAIN BREAK 
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MACUNGIE SINK - HISTORY 
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ALLENTOWN – 1976 TO 1990 
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LIBERTY & REFWAL ALLENTOWN 
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CORPORATE PLAZA –1994 
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NORTH PENN STREET ALLENTOWN 
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NORTH 5TH STREET - ALLENTOWN 
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NORTH 5TH STREET - ALLENTOWN 
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NORTH 5TH STREET - ALLENTOWN 
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NORTH 5TH STREET - ALLENTOWN 
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 Pavement cracking was an early indicator of 
subsurface erosion and subsidence 

 The increasing number of water service leak-
break frequency was a secondary warning 

 The presence of suspected solution weathering 
zones identified where a failure could occur 

UTILITY HAZARD INDICATORS 
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PAVEMENT CRACKING INDICATORS 
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PAVEMENT CRACKING INDICATORS 
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SANITARY LIMESTONE BEDROCK PROFILE 
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UTILITY-LEAK BREAK INDICATORS 

PA Section AWWA 64th Annual Conference – Lancaster, PA 



UTILITY LEAK-BREAK DATA 
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LEAK-BREAK 
PER BLOCK 

UTILITY FAILURE MODEL 
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 Conduct a GPR Survey to confirm the location 
of solution weathered high risk areas 

 Replace the water main in the high risk areas 

RECOMMENDED REMEDIAL ACTION 
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GROUND PROBING RADAR SURVEY 
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GROUND PROBING RADAR SURVEY 
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GROUND PROBING RADAR SURVEY 
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STABLER CENTER SAUCON VALLEY 
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ABS - ALLENTOWN BUSINESS SCHOOL 
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ABS - ALLENTOWN BUSINESS SCHOOL 
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ABS - ALLENTOWN BUSINESS SCHOOL 
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ABS - ALLENTOWN BUSINESS SCHOOL 

PA Section AWWA 64th Annual Conference – Lancaster, PA 



ABS - ALLENTOWN BUSINESS SCHOOL 
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 Migration of surface water from deteriorating 
pavements, sidewalks, and curbs into residual 
soils can result in slow subsurface erosion of soil 
into the underlying bedrock resulting in 
subsidence 

 

 Subsidence of soil supporting utilities can cause 
utility leaks or even main breaks that can result in 
rapid subsurface erosion, significant ground loss, 
and the formation of a sinkhole 

 

 Extreme Precipitation Events will greatly increase 
sinkhole risk, utility breaks & property damage 

SUMMARY & CONCLUSIONS  
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 Conduct a Comprehensive Inventory, Condition 
Assessment, Useful Life Determination 

 

 Evaluate Life Cycle Costs & Replacement Fees  

 

 Identify,  Prioritize  and  Determine Costs for 
Critical Infrastructure Replacement Projects 

 

 Establish a Long-Term Funding Source through 
Infrastructure Replacement Fees deposited into a 
Dedicated Reserve Account similar to that used by 
Condo Associations to Fund Infrastructure Repair, 
Reconstruction, and Replacement 

HOW DO WE SOLVE THE PROBLEM 
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Infrastructure Reserve Accounts would be used to 
obtain “zero” interest loans from Regional Federal 
Reserve Banks similar to the $ 8-Trillion made 
available to Wall Street Banks since 2008. 

 

a) By Law the Federal Reserve  is responsible for monetary 
policy which is to accomplish manageable inflation, full 
employment, and steady growth in the economy 

 

b) Investment of $3 to $4 Trillion in the Guarantee of  
Infrastructure Replacement Fee Account Loans would 
Lead to Increased Employment, Improvement of Local 
Economies, Increase in Tax  and User Fee Revenues as 
well as Replacement of Critical Municipal Infrastructure 
that Sustains our Regional Economy and Quality of Life 

 

FEDERAL RESERVE LOAN DESK 
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http://wiki.fool.com/Inflation
http://wiki.fool.com/Full_employment
http://wiki.fool.com/Full_employment


Qualification for Reserve Account Loans would 
come from the Submittal and Approval of 
Infrastructure Replacement Project Funding 
Requests by the Regional Municipal Planning (MPO) 
or Rural Planning Organization (RPO) which have 
been used for Federal Highway Transportation 
Infrastructure Funding Planning since 1962. 

 

a. A Municipal Infrastructure Committee would be 
established for each MPO and RPO to review and 
approve infrastructure project requests and loans 

 

b. A Sustainability & Resilience Review would be 
conducted for each Infrastructure Replacement Project 
by Regional MPO or RPO Planning Organizations 

   

QUALIFICATION FOR LOANS 
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PENNSYLVANIA MPO & RPO’S 
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THANK YOU – ANY QUESTIONS ? 
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