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How Many Storms Do You 
Need to Quantify I/I?
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For the Modeler?
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For the I/I guy?



WWTP

Regional Monitors 
(1 per 6 miles of pipe)

FLOW

RAIN

I/I
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Flow Monitoring for the Modeler

How do you distribute the 
I/I to the upstream pipes?



WWTP

Regional 
Flow Monitor

Distributed 
Micromonitors
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Flow Monitoring for I/I We’d really like to know 
which pipe it comes from?
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What is the Problem with Low Flow?



Velocity Readings
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Debris
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What is a Micromonitor?

weir at low flow, 

area-velocity at high flow



Micromonitoring 
Weir
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Micromonitors do 
sometimes catch 
sand or debris.
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29,000 gal
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Feb 28th Storm
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Possible Source?
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Possible Source?
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Possible Source?
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Possible Source: Gas Line
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I-I Elimination

1.17 inch Storm

1.29 inch Storm

Pre

Post
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I-I Elimination Pre

Post
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I-I Elimination

Pre

Post
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28 Sites in Florence Micromonitored

Let’s just look at the nightly flows from two adjacent MM
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Micromonitoring: Nightly Flows Florence, KY



Micromonitoring: Florence Sites

30 second data, Adjacent manholes.

6 homes, 1 business

10 homes
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Micromonitoring: Domestic Usage

Upstream (6 homes, 1 business)

Downstream (additional 10 homes)

30 second level data, Adjacent manholes.
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Low 
Flush 
Toilet

Did 
not 
Wash 
Hands

Washed 
Hands

Washing 
Machine



Micromonitoring: Domestic Usage - Sharonville

Sump 
Pump?

Toilet Flush 
Between 
Micromonitors

Shower

Slight Flow 
increase due 
to Rainfall.
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Old Clay Pipe in Kentucky

Micromonitoring results from the Cold Spring area of SD1 in Northern, KY

SD1 estimates that the first round 
of Micromonitoring saved $250K 

in scheduled rehabilitation

No Rehab Required
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Old Clay Pipe in Kentucky

Micromonitoring results from the Cold Spring area of SD1 in Northern, KY

8
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Old Clay Pipe in Kentucky

Micromonitoring results from the Cold Spring area of SD1 in Northern, KY
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Old Clay Pipe in Kentucky

Neighborhoods to Investigate
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Old Clay Pipe in Kentucky

Neighborhoods to Investigate
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Old Clay Pipe in Kentucky

Neighborhoods to Investigate



Milford Center
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Milford Center

07

01

02

08

10

09

12

13

11

03

04

05

06

Water 
Plant

Pump 
Station

Phase 1 
Monitor*
Phase 2 
Monitor

* Monitors 01, 02, 07 
were left in for Phase 2.

06-18-12

*

*

*
9% (0.73)

0% (0)

0% (0)

13% (0.42)

1.2% (0.08)

0.9% (0.13)

0.9% (0.13)

0.8% (0.75) 0.1% (0.09)

73% (10.5)

0.4% 
(0.20) 1.1% (0.64)

5% (1.46)?

5% (1.46)?

Percentage of total 
I-I from subbasin

Ratio of I-I to Pipe 
Length, >1 (red) means 
more than average I-I

Results have high 
uncertainty

(This subbasin does have significant 
infiltration after the storms.)
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I/I

Milford Center: all I/I from One small Street
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Milford Center: all I/I from One small Street
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SWDCMA Micromonitoring in Aston 
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SWDCMA Micromonitoring in Aston 



Current sizes are 6, 7, 8 and 10” pipes

Overestimates during surcharge and 
steep pipes

Difficult to install with curved fillet

Micromonitoring: Limitations
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Significant I/I sources (the cost effective ones)

Low flow

No CSE (one-man crew)

Non-Invasive

Used at Poor Quality sites

LOWER COST!!

Micromonitoring: Advantages
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What Contributes Most to the Low Cost?
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The One Storm Answer!!
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Micromonitoring: Questions?


