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The Four Faces of I/I in Public Sewer Systems
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##11 Problemm iss I/II 
((Leakingg Sewers)

I/I is never acceptable – it is 
always causing problems !
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TThee Good,, thee Bad,, && thee Ugly
4 examples of how I/I occurs in Sewage Collection Systems

The Bad: 
I/I measured statewide in Tennessee & North Carolina
The Ugly: 
Cost of I/I to users is underestimated
The Good: 
Rehabilitation is effective for I/I reduction and it is easy to 
document the results
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MMatrixx off Fourr I/II Systemm Categories

The Presence of I/I is 
Sometimes Masked

but

I/I is NEVER OK

Limited Capacity Excess Capacity

HIGH

I/I

LOW
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HHighh Levell off I/II withh Limitedd Capacity

• 77% Annual I/I
• Avg BOD = 79 mg/l
• Capacity Exceeded 

83 days
• 1” rain causes 

exceedance
• Significant dry-

weather I/I

C
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Limited Capacity Excess Capacity

HIGH - SSOs
- Backups (& 
Flooding?)
- Wasted money 
for new facilities

I/I
- Wasted money 
for treatment

LOW

Highh Levell off I/II withh Limitedd Capacity



Underground Infrastructure Conference
Construction. Rehabilitation. Asset Management.

March 19-21, 2024 | Oklahoma City, OK

HHighh Levell off I/II withh Excesss Systemm Capacity

• 56% Annual I/I
• Avg BOD = 132 mg/l
• RDI/I does not get 

near capacity
• Dry weather 

Infiltration problem

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnndddddddddddddddddddddddddddeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrgggggggggggggggggggggggggggggggggrooooooooooooooooooooouuunnnnnnnnnnndddddddddddddddddddddddddd IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIInnnnnnnnnnnnnnnnnnnnnnnnnnnnnnffffffffffffffffffrrrrrrrrrrrrrrrrrrrrrrrrraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaassssssssssssssssssssssssssssssssstttttttttttttttttttttttttttttttrrrrrrrrrrrrrrrrrrrrrrrrrrrrrruuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuccccccccccccccccccccccccccccccctuuuuuuuuuuuuuuuurrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeee CCCCCCCCCCCCCCCCCCCCCCCCCCooooooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnfffffffffffffffffffffffffffffffffeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnnnncccccccccccccccccccccccccccceeeeeeeeeeeeeeeeeeeeeeeeeeee
CCCoonnsstttrrucctttiiioonn RRReehhhhaabbbbiiilllliiitttaatttiiioonn AAAsssseettt MMMaannaaggeemmeennttt
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HHighh Levell off I/II withh Excesss Systemm Capacity
Limited Capacity Excess Capacity

HIGH

- Wasted money 
for excess 
treatment 
capacity

I/I

LOW
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LLoww Levell off I/II withh Limitedd Systemm Capacity

• 38% Annual I/I
• Avg BOD = 194 mg/l
• Exceeds capacity 

with 3” rain
• RDI/I problem

UUUUUUUUUUUUUUUUUUUUUnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnddddddddddddddddddddddddeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrggggggggggggggggggggggggggggggggggroooooooooooooooooooooooooooooooouuunnnddddddddddddddddddddddddddd IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIInnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnfffffffffffffffffffffffffffrrrrrrrrrrrrrrrrrrrrrrraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasssssssssssssssssssssssssssssssssstttttttttttttttttttttttttttttttrrrrrrrrrrrrrrrrrrrrrrrrrrrruuuuuuuuuuuuuuuuuuuuuuuuuuuuccccccccccccccccccccccccccccccccccctuuuuuuuuuuuuuurrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCooooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnffffffffffffffffffffffffffffffffffeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnncccccccccccccccccccccccccccccccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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LLoww Levell off I/II withh Limitedd Systemm Capacity
Limited Capacity Excess Capacity

HIGH

I/I

- SSOs
LOW - Backups
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LLoww Levell off I/II withh Excesss Systemm Capacity

• 24% Annual I/I
• Avg BOD = 265 mg/l
• Capacity for 5 year 

rain event

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUnnnnnnnnnnnnnnnnnnnnnnnnnnnddddddddddddddddddddddddddddeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrggggggggrrrooouuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuunnnnnnnnnnnnnnnnnnnnnnnnnnnddddddddddddddddddddddddddddddd IIIIIIIIInnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnffffffffffffffffffffffffffffrrrrrrrrrrrrrrrrrrrrrrrrraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasssssssssssssssssssssssssssssssssssttttttttttttttttttttttttttttrrrrrrrrrrrrrrrrrrrrrrrrucccccccccccccccccccctttttttttttttttttttuuuuuuuuuuuuuuuurrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnfffffffffffffffffffffffffffffffeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerrrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnccccccccccccccccccccccccccccccccceeeeeeee
CC t tii RR hh bbiilliit tii AA t MM t
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Limited Capacity Excess Capacity

HIGH

I/I

- Deposition of 
Solids due to low 
velocity

LOW

Loww Levell off I/II withh Excesss Systemm Capacity
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II/I:: Thee Bigg Picture

• I/I is NEVER OK
• All Experience loss 

of soil – leading to 
structural failure

Limited Capacity Excess Capacity

HIGH - SSOs
- Wasted money for 
treatment capacity

- Backups (& Flooding?)
- Wasted money for new 
facilities

I/I
- Wasted money for 
treatment

- SSOs - Deposition of Solids due 
to low velocity

LOW - Backups
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RRangee off %% Annuall I/I

Underground Infrastructure Conference
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528 systems –
3.7% of the USA

Annual I/I Gross 
Average =36.3%
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II/II Differencess betweenn States

Tennessee

UUnnddeerrggrroouunndd IInnffrraassttrruuccttuurree CCoonnffeerreennccee

Annual I/I
Average =45.3%
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II/II Differences between States

North 
   Carolina

UUUUnnnnddddeeeerrrrggggrrrroooouuuunnnndddd IIIInnnnffffrrrraaaassssttttrrrruuuuccccttttuuuurrrreeee CCCCoooonnnnffffeeeerrrreeeennnncccceeee

Annual I/I
Average =34.7%
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CComparisonn too EPAA 20122 CWNS
((Cleann Waterr Needss Survey)) 

EPA CWNS (Item 3a)
• 182 systems exceed plant 

capacity for 2-year storm
• 66 systems exceed plant capacity 

> 60 days/year

• Estimated cost to cut by 50%:  
$1.14 billion (in 2016)

•Based on 100% data

• 42 systems with I/I problems

• Estimated Cost: $290 mill

• Based on survey of agencies

Tenn. Study
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AAnnuall I/II 
Reduction

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnndddddddddddddddddddderrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrgggggggggggggggggggggggggggggggggggggggggggggggggggrrrrrrrrrrouuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuunnnnnnnnnnnnnnnnnnnnnnnnnnnnndddddd IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIInnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnfffffffffffffffraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssstttttttttttttttttttttttttttttrrrrrrrrruccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccctttttttttttttttttttttttttttttttttttttttttttuuuuuuuuuuuuuuuuuuuureeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCConnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnfffffffffffffffffffffffffffffffffffffffffffffffffffffeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnncccccccccccccccccccee
Constructtion. RRRRRRRRehabiliiiiiiitation. Assett Managggggggggggggggementtttttttttttttttttttt.

MMMMMMMMMMMMMMMMMMMMMMMMMMMaaaaaaarrrrrrrrrrrccccccccccccchhhhhhhhhhhhhhhhhhhhhhh 1111111111111111199--2211111111111, 222222222222222222222222220000000000000000000002222222222244444444444444444444 ||||||||||||||||| OOOOOOOOOOOOOOOOOOOOOOOOOOkkkkkkkkkkkkkkkkklllllllllahhhhhhhhhhhhooooooooooooommmmmmmmmmmmmaaaaaaaaaaaaaa CCCCCCCCCCCCCCCCCCCCCCCCCCCiiiiiiiiiiiiiiiiiiiiittttttttttttttyyyyyyyyyyyyyyyyyyyyyyyy,,, OOOOOOOOOOOOOOOOOOOOKKKK

Annual I/I = 
46%

Annual I/I = 
27%

2008
Sewerr 
Rehabilitation
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RRDI/II 
Reduction

UUUUUUUUUUUUUUUUUUUUUUUUUUUnnnnnnnddddddddddddddddddddddddddddddddddddddeeeeeeeeeeeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrggggggggggggggggggggggggggggrrrrrrrrrrrrrrroooooooooooooooooooooooouuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuunnnnnnnnnnnnnnnnnnnndddddddddddddddddddddddddddddddd IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIInnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnffffffffffffffffffffffffffrrrrrrrrrrrrrrrrrrrrrrrrrraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasssssssssssssssssssssssssssssssssssssttttttttttttttttttttttttttttttttttrrrrrrrrrrrrrrrrruuuuuuuuuuuuuuuuuuuuuuuuuccccccccccccccccccccccttttttttttttttttttttttttttttttttttttttttuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuurrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeee CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnfffffffffffffffffffffffffeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnccccccccccccccccccccccccccccccccceeeeeeeeeeeeeeee

5-year RDI/I 
= 10.7 MG

5-Year RDI/I 
= 8.7 MG

Sewerr 
Rehabilitation
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CConclusions
• I/I is STILL a significant problem for public sewer 

systems.

• Without data we can only guess at the true cost

• I/I can be corrected by sewer rehabilitation

• Sewer Rehabilitation is cost effective – especially 
compared to the true extent and cost of I/I today. 
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QQuestionss ?

George Kurz, P.E., DEE
615-714-6120
George.kurz@comcast.net
www.sewercapacitymanagement.weebly.com


