


Division  of  Water  Resources 

Robert G. O’Dette 
M.S., P.E. BCEE 

WEF  Fellow 



Municipal  Collection  
System  Metrics  in  

Tennessee 



















https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiBw5qB28fVAhWGOyYKHe6rDAoQjRwIBw&url=https://water.usgs.gov/edu/urbansew.html&psig=AFQjCNGQrtvHcv9riiOjWPIyaVFw4720dw&ust=1502284048097806
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjyt73K2sfVAhXJKyYKHdsWCMEQjRwIBw&url=http://www.lakesuperiorstreams.org/stormwater/overflow.html&psig=AFQjCNGQrtvHcv9riiOjWPIyaVFw4720dw&ust=1502284048097806
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjeu5nd2sfVAhWKZiYKHakqA1gQjRwIBw&url=https://en.wikipedia.org/wiki/Sanitary_sewer_overflow&psig=AFQjCNGQrtvHcv9riiOjWPIyaVFw4720dw&ust=1502284048097806
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwig58nt2sfVAhXC6iYKHRhUCooQjRwIBw&url=http://www.macalester.edu/environmentalstudies/students/projects/urbanwastewaterwebsite/index.html&psig=AFQjCNGQrtvHcv9riiOjWPIyaVFw4720dw&ust=1502284048097806


Metrics 

Collection Systems 



Regulators Metrics 





Municipal  NPDES  Permits 



Municipal 
NPDES 
Permits 



 “Sanitary  Sewer  Overflow (SSO)” 
An  unpermitted  discharge  of  pollutants  

from  the  collection  or  transmission  
system  owned  or  operated  by  the  

permittee  other  than  through  a  
permitted  outfall. 

“Discharge” or “Discharge  of  a  Pollutant” 

The addition  of  pollutants 
to  waters  from  a  source. 



 “Release” 

The  flow  of  sewage  from  any  

portion  of  the  collection  or  

transmission  system  owned  or  

operated  by  the  permittee  other  

than  through  permitted  outfalls  that  

does  not  add  pollutants  to  waters.  



Moratorium 



Chronic (>5) 
SSO’s + Releases 
at  any  location. 

Effluent 
Violations 





Reduce  or  Eliminate 
“Reported” SSO’s  +  Releases 



%I/I 

vs. 

Moratoriums 

vs. 

SSO’s + Releases 

 



Collection Systems Status 
Tennessee 

174 
> 50% I/I 

57 
> 70% I/I 

26 
Active 

Moratoriums 

Universe = 244 (Does not include Satellite CS-SOP’s) 



Collection Systems Status 
Tennessee 

Universe = 244 (Does not include Satellite CS-SOP’s) 



Collection Systems Status 
Tennessee 

* Total = 3,124; AVG = 23; Median = 5 

154* with at  least  one 

       SSO,  Release 
    or  Bypass 

        

 

Universe = 244 (Does not include Satellite CS-SOP’s) 





Collection Systems Status 
Tennessee 



Should we cancel our trip to China 
now that the state has placed us on 

a total sewer moratorium ? 



Sometimes  people  demand 
Moratorium  Relief 



“It  is  a  capital  mistake  to  
theorize  before  one  has  data.  
Insensibly  one  begins  to  twist  

facts  to  suit  theories,  instead  of  
theories  to  suit  facts . . .” 

Sherlock  Holmes 
 

“A Scandal  in  Bohemia” 





DIVISION OF WATER RESOURCES 

Monthly  Operation  Reports (MORs) 



365 Days 





365 Days 



Any flow greater than 
“Base Sanitary Flow” 

is caused by I/I 







All  models  
are  wrong,  
but  some  

are  useful. 

- Albert  Einstein 



Using 
MOR 
Data. 



Simple  Method  for  Estimating  I/I  Using 
Treatment  Plant  Flow  Monitoring  Reports 

A  Self  Help Tool  for  Operators 
by 

 George E. Kurz, P.E., DEE 
Greg Ballard, P.E. 

 Brett Ward  

Method  to  Verify  I/I  Reduction 
to  Obtain  Moratorium  Relief 

by 
George E. Kurz, P.E., DEE 

Kevin Colvett, P.E. 



Effects  of  RD-I/I  (rainfall derived I/I)  

and  long-term  dry  weather  infiltration. 

 

  RD-I/I  is  estimated  by  linear  

regression  of  I/I  quantity  compared  to  

rainfall  depth  for  discrete  events. 

Reference:  George E. Kurz, P.E., DEE 



TDEC-DWR  is  using  a  regression  

analysis  “Model”  for  analyzing  the 

statistical  relationship  between 

the  2nd day  RD-I/I  and 

two-day rainfall  event. 

. 

Reference:  George E. Kurz, P.E., DEE et al 





TN #1 



TN #1 





TN #2 



TN #2 



I/I  
Reduction 
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Using  the  last  12  months  of  MOR  

data  does  the  regression  line  model  

shows  significant  improvement.  

The  capacity  of  the  sewer  system  between 

the  proposed  connection  and  the  chronic  

overflow/release  points.  

Compliance  record  for  the  WWTP – 

no  effluent  violations  related  to  I/I.  







A  lot  of  Money  
is  going  to  be  
flushed  down  

the  toilet.   

If  you 
don’t 

Reduce 
I/I  





Treatment  O&M  Cost 

@ $1.80/1,000  gallons = 

$200,000,000/year* 

* Does  not  include  
extra  debt  service  and  

depreciation  on  
capacity  already  

installed. 



When  ALL  costs  are  

considered  the 

Total  Annual  Cost 

could  be : 
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