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Outline 

Company History and Current Services

• SCG Flowmetrix Company and 
• SCG Flowmetrix Services 

RDII Different Calculation Methods

• A brief introduction about RDII and its 
impacts 

• RDII methods in this study
• Data Collection and Event separation 
• Summary of Calculations/comparison/ 

discussion
• Next, R&D ideas



Company History
• 20 years of Environmental Measurement 

services
• Solution based 
• Acquired by SCG 2018 and FCG 2021 (KKR)

Sister Companies

Flowmetrix Technical Services
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Infiltration and Inflow (I/I) 
What is it?

• Unwanted Water into the 
System

• Clean storm and groundwater 
that enters the sewer system

Sources

• Cracked and damaged pipes
• Combined sewers
• Drains from the perimeter where 

underground water collection 
systems are placed to collect water

• Leaky manholes
• Improperly connected storm pipes 

and Down spots 

Source Detection Methods

• Dye testing, smoke testing
• CCTV, visual inspection
• Hydrostatic isolation testing,
• Flow measurement- essential for wet 

weather analysis and capacity analysis; 
it can also be used to identify the I/I 
sources before using other techniques 
to pinpoint the locations.
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I & I Impact
• Example: a recent report 

claims that up to 44% of water 
sent to treatment plants is 
unwanted water (I/I) into the 
system that “causing the City 
of London, Ontario about 
$1.4-million a year while 
adding to the risk of basement 
flooding” (CBC News, 2021). 

• Overflows in the collection 
system and basement Flooding

• Threatening public health and 
the environment

• Increasing operating costs by 
unnecessary rainwater 
processing
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RDII Prediction Methods

• Rainfall/sewer flow regression method
• Percentage of rainfall volume method 

(AKA Envelope Method)
• SUH method (AKA RTK Method)
• Constant Unit Rate Method
• Percentage of streamflow method
• Probabilistic method
• Synthetic streamflow regression 

method 
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Data Collection
Sanitary Sewer Flow Monitoring Locations- CoT

• 12 Sites 
• Drainage Areas 

460 m² to 9092 m²
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Workflow
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Events Separation Based on Toronto Criteria
• Number of Separated Events: 68 to 107
• Over 1000 RDII Analysis
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Rainfall/Sewer Flow Regression Method
Components To Examine

• Dry weather flow  
• Domestic flow
• Stormwater inflow

I & I

• Infiltration = 85% minimum dry 
weather flow (2:00 am – 6:00 
am)

• Inflow = peak flow during the 
event – dry flow at the specific 
time of measured peak flow 

• Most Inflow originates 
from stormwater, and 
most Infiltration derives 
from groundwater.

Steps

• Separate DWF (7+ days with 
no rain)

• Separate Rainfall Events 
• Max Flow During the Events
• Time of Max Flow
• Typical DWF @  Times
• Calculate Inflow (Max flow –

typical DWF)
• Infiltration = 85% of Min DWF
• I & I = Infiltration + Inflow
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Volume or Envelope Method 
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SUH Method (RTK Method)
• Three Unit Hydrographs ( fast, medium and 

slow responses)
• R is a fraction of Rainfall volume (runoff) 

entering the sewer systems as RDII during 
and immediately after the rainfall events, 
which is a function of the level and size of 
structure defects

• T is Time to peak
• K is Ratio of the time of recession to T
• T.D – Control the hydrograph shape; 

represent RDII response time, the function 
of sewershed and collection system 
dimensions.



SUMMARY OF CALCULATED RDIIs
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Avg Difference of Envelope and SUH from regression method  22% and 12% for the examined data.



Volume Method Vs Regression Method 

y = 1.0287x + 235.54
R² = 0.9912
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RTK vs Regression and Envelope Methods

RTK correlation with Regression and Envelope Site 103-019
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Result and Discussion

Result

• The estimated RDII using the three 
methods are highly correlated with 
each other. R squares are varied in a 
range of 0.60 to 0.999.

• The current study shows that the 
regression model provides a more 
conservative result than the two other 
methods. 

Comparison of Average Values
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SCG-FMX R & D 
Next

- FlowWroks FACE PRO I/I prediction Tool 
result comparison with other methods 

- Is there any meaningful statistical 
difference? 

- Comparison of the normalized RDII (l/s/ha) 
with acceptable RDII required in guidelines, 
e.g., 0.26 l/s/ha

- Real-time RDII as a flood forecasting and 
surcharge prediction tool 

- RDII and Sanitary Sewer Network Pipes 
Characteristics WEAO 2023

- Flood forecasting using changes in Flow 
pattern WEAO 2023
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THANK YOU!
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fsabouri@scgflowmetrix.com

Phone: 519 520 0860

mailto:fsabouri@scgflowmetrix.com
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