
Peeling the “I/I O
nion” 
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Develop a Plan 

�
How

 M
any Com

m
unities Have I/I Issues? 

�
How

 M
any Have Perform

ed Rehabilitation? 
�

How
 M

any Know
 W

hat the Reduction in I/I 
w

as? 
�

How
 M

any Have a Plan in Place? 



Data G
athering 

�
Gather Available M

apping 
�

M
aintenance Records 

�
Com

plaint Records 
�

Historical Flow
 M

etering and Rainfall Data 
�

Interview
 Staff 

 



Public O
utreach 

�
Letter and Q

uestionnaire to Residents 
�

Inexpensive w
ay to gain inform

ation 
 



Public O
utreach 

�
Historically 30%

-
50%

 Return Rate 
�

Survey M
onkey 

 



Flow
 M

eter &
 Rain G

auge Duration 

�
3-4 M

onth M
inim

um
 Duration 

�
1 Year is optim

um
 for Data Collection 

�
M

inim
um

 of 1 Tipping Bucket Rain Gauge 
 

 



Flow
 M

eter and Rain G
auge Location Selection 

�
Select locations w

ith 5,000 to 10,000 feet of 
Tributary Area 

�
U

se Data Gathering Info to Guide Flow
 M

eter 
Location Selection 

�
Install M

eters for Baseline Com
parison 



Flow
 M

eter Tributary Area M
ap 



Detailed Flow
 M

eter Locations M
anhole 

Inspections 

�
O

nce Tributary Area Selected 
�

Verify Locations 
�

O
bserve Hydraulic Conditions and Debris Levels 

�
Confirm

 Pipe Diam
eters 

�
Inspect Flow

 Split Locations 

�
Fill out Inspection Sheets 

�
Take Pictures! 



Flow
 M

eter /Rain G
auge Installation 

�
N

o Flow
 M

eter is 
Suited for Every Situation 
�

Each have their site conditions  
w

here they perform
 at their best. 

 



Flow
 M

eter / Rain G
auge M

aintenance 

�
W

eekly Dow
nloads – Check Batteries! 

�
At a M

inim
um

 M
onthly Flow

 Confirm
ations 

�
Level Pressure Transducer Drift 

�
Debris partially covering velocity sensor 

�
W

eekly Data Processing and Q
A/Q

C 
�

Hydrographs of Flow
 vs. Rainfall 

�
Scatter Graph of Velocity vs. Level  

 



Flow
 Data Q

A/Q
C 



Scatter G
raph Chart - ADS 



Flow
 and Rainfall Data Analysis 

�
Capacity Sheets or Hydraulic M

odel 
�

Pros and Cons to each 

�
Determ

ine Sanitary Sew
er Base Flow

 
�

W
ater Consum

ption Records 

�
Determ

ine Base GW
I and Allow

able GW
I 

�
Determ

ine the RDII 



Further Data Analysis 

�
Correlate Peak Flow

s to Rain 
Fall Return Events 

�
Determ

ine under Capacity 
Pipe Sections 

�
Review

 Tributary Area 
�

Determ
ine Acceptable Level 

of I/I 
�

Prioritize Areas for Further 
Testing 

 



W
here is the W

ater Com
ing From

?!?! 



Typical Separate Sew
er Configuration 



Sm
oke Testing 



Sm
oke Testing D

ata Collection 



Dye Testing 

�
Key to Identifying I/I Pathw

ays 
�

Select Locations Based on Flow
 M

etering, 
Sm

oke Testing and Flow
 Prioritization 

�
M

ust be perform
ed in conjunction w

ith CCTV 
�

Storm
 Sew

er M
apping is very im

portant 



Public Dye Testing 

�
Determ

ine Storm
 Sew

er Capacity 
�

Perform
 Rainfall Sim

ulation to Know
n Storm

 
Event 

�
Perform

 Testing on: 
�

M
anholes 

�
Parallel Storm

 and Sanitary Lines 
�

Perpendicular Storm
 and Sanitary Lines in close 

vertical proxim
ity   



Identification of I/I Pathw
ays 



Public Dye Testing Results 



Private Dye Testing  

�
U

se Q
uestionnaire 

Results and W
alk 

Abouts to determ
ine 

unique characteristics 
to the testing area 

 



W
alk Abouts?? 



Public Interaction and O
utreach 

�
Coordinate w

ith 
Hom

eow
ners tim

e for 
internal plum

bing 
inspection 

�
O

ffer a copy of the lateral 
inspection CCTV 

�
Get your Property Access 
Perm

ission form
 Com

pleted 
  



Property Perm
ission Access Form

 



Starting the Private I/I Testing 

�
Based on County Auditors M

apping determ
ine roof 

area for hom
es that are being tested 

�
Calculate Runoff Rate from

 Hom
e Roof and 

Im
pervious areas 

�
Divide Runoff Rate by N

um
ber of Dow

nspouts 
�

Calibrate Gutter Hangars Flow
 

 
 W

ater Usage Table 

  

30-M
inute 

1-Hour 
2-Hour 

Rainfall  
(in) 

Flow 
Rate 

(gpm
) 

Volum
e 

 (gal) 
Rainfall  

(in) 

Flow 
Rate 

(gpm
) 

Volum
e  

(gal) 
Rainfall  

(in) 

Flow 
Rate 

(gpm
) 

Volum
e  

(gal) 

2-Year 
Storm

 
1 

21 
623 

1.27 
13 

792 
1.57 

8 
979 

5-Year 
Storm

 
1.24 

26 
773 

1.57 
16 

979 
1.94 

10 
1.209 

10-Year 
Storm

 
1.43 

30 
891 

1.81 
19 

1,128 
2.24 

12 
1,396 

25-Year 
Storm

 
1.72 

36 
1,072 

2.18 
23 

1,359 
2.69 

14 
1,677 

NOTES: 
1.  The flow rate in gpm

 assumes a roof with a 1,000 square foot surface area. 



Private I/I Pathw
ays w

ithout Sum
p Pum

p 



Private I/I Pathw
ays w

ith Sum
p Pum

p 



Private Lateral Cleaning Photos 



Rain Fall Sim
ulation Locations 

�
Dow

nspouts 
�

House Foundations 
�

Yard / Drivew
ay Drains 

�
Lateral Locations 

�
Low

 Spots or Sunken Sidew
alks 

�
Low

er Entry Steps and 
Drivew

ays 
 



Private Dye Testing 



Innovative w
ays Hom

eow
ners Deal w

ith I/I 



Sum
m

arizing the Results 

14 of 16 (88%
) Properties Tested Positive 

Historically about 75%
 Properties Tested Positive 



Extrapolation of the Results – W
eighted Criteria M

atrix 



Develop Prioritization of Locations, Pilot Projects 

�
Based on Public and Private Dye Testing 
Results and Extrapolation – Develop 
Prioritization of Locations for Pilot Projects 
  



Follow
 U

p Flow
 M

etering 

�
Q

uantify Im
pact of Im

provem
ents 

�
Reduction of RDII flow

s 380 GPM
 - rem

ediated 76 
hom

es 
�

Colum
bus Still W

aiting on Results from
 Clintonville 

Lateral Rehabilitation Pilot Project 
 

 



Q
uestions?? 



Contact Inform
ation 

John Sw
artzbaugh, PE 

John.Sw
artzbaugh@

burgessniple.com
 

O
ffice- (614) 459-2050 

M
obile – (614) 989-7759 

 


