


Intro

• This presentation will be a relatively 
nuanced presentation on the modeling 
of storm drains in Calgary.
The Focus is entirely on how catch 
basins (CB)s are used in Calgary.

• Even if you’re not from Calgary, I hope 
this will let you examine your own CB 
guidelines with a critical eye.



Agenda

• Catch Basin (CB) Basics

• Ponding CBs

• Mystery Factors

• Flow-by CBs

• Inlet Control Devices (ICDs) 

• Take Aways

• Questions



Catch 
Basin (CB) 

Basics

• Ponding CBs are set in a low-point. 

• Flow-by CBs are set along a continuous 
grade.

• Interconnected CBs are when two CBs 
are connected via a lead before being 
connected to the storm sewer.

• CBs typically modeled with a storage 
node connected to MH by an outlet.

• CB curves are the relationship between 
depth/head of water above the CB, 
and capture rate.



CB GOLDEN 

RULE

THOU SHALL NOT 
COMBINE PONDING 
AND FLOW-BY CURVES



Basic CB 

calculations

CBs curves are calculated based on the 
following elements.

1. CB Ponding Condition. (Ponding or 
Flow-by)

2. CB type used.

3. CB barrel depth

4. Lead Elements

– Lead size, Lead Slope, Lead Length, 
Lead roughness. 

– The same again for interconnected 
leads.

5. ICD (Inlet Control Device) size



Drainage 
Curves

From these factors, the following flow rates are determined:

– CB capture rate at surface

– Lead inlet and outlet flow capacities.

– ICD flow capacity.

– Flow capacities assume the CB barrel is filled with water. 
While this is not accurate. Given the extremely small 
volume of a CB barrel, it is a useful approximation for any 
storm event worth modeling.

– For any given depth, the smallest of the four calculated 
values is taken as the capture rate for that CB.



Calgary 

Drainage Curves

• Drainage Curves are given in the City of 

Calgary – Water Resources – Stormwater 

management & Design Manual 

• Source is Stantec Consulting circa 1996.



Ponding CB 

Calcs

• Bottom Openings use Orifice 
Equation

• Side Openings use Weir Equation

• Total Combined Open area is 
used.

• Reduction Factors are applied. 
– Likely a clogging factor, but actual 

reason can only be inferred.



Problems with Ponding 
CB Calcs

• Outdated Information

• Assumed Orifice Flows for all 
ponding flow conditions, 
– Weir flow may be more 

appropriate for low flows

• Lack of Proper Sourcing 
resulting in Mysterious 
Reduction Factors



The Case of the 

Mystery Factors

• The Reduction Facts have no proper 
sourcing

– Almost certainly Clogging Factors

• They are not “Factors of Safety” they 
are “Factors of Wrongness”

• With Storm Drainage, less Capture is 
not always safer than more capture.



Why the 

Mystery?

The Calgary CB calcs are older than I am.

Reduction factors probably based on “Capacities of Catch basin Inlets -
Based on Use in Alberta” (Dave Wilson, Sept 1983, p.22)

This Dave Wilson references these values to “Urban Storm Drainage 
Criteria Manual, 1969” (No Author or Publisher given).

Denver did put out a manual by that name in 1969. 

Have not been able to yet obtain the original 1969 version. Newer versions 
have reduction factors, but they are different and used differently. And 
are themselves improperly sourced. (No reference to Guo 2000a)

(╯°□°)╯︵┻━┻



Suggested 
Revisions for 

Calgary
Ponding CBs

Compute Weir Flow and Orifice Flow separately
Compute 
Low Flows

Rev ise and source reduction factors.

Revise 
and 

Source

Consider policy on Clogging Factors for CBs.
Consider 
Clogging

Update C-CB calculations to reflect the “C” type 
CB rather than the “K1”

Update



Flow-bys
• Nobody likes Flow-bys. At best, they are 

a necessary evil.

• Flow-bys will (almost) never capture all 
the passing flow

• In Calgary, Flow-By curves are given as 
“Overland Flow Rate vs. Capture Rate”

• Issues with sourcing original calculations



Flow-by 

Calculations

• Dynamic modeling with 
PCSWMM requires the 
“Flow vs. Capture” 
curve to be converted 
into a “Depth/Head vs. 
Capture” curve.

• Typically, this involves a 
lot of math.



1-Sided vs. 
2-Sided vs. 

Super Elevated Flows

• The same flow rate will produce different flow depths depending on different 
flow path cross sections.

• Usually, a CB only captures flow coming down a single side of the street.

• An exception for modeling purposes is interconnected CBs. Since the outlet 
curve models the connection between the surface and the sewer, it only cares 
how many sides of the street total are captured, from the main lead’s 
perspective.  An interconnected CB set up with CBs on both sides of the street 
can use 2 Sided Flows.

• A Super Elevated street Cross-Section might be a bit different than a 1-sided 
Street Cross-Section



The Problem 

With Slopes



Inlet Control 
Devices (ICDs)

• ICDs are commonly used in Calgary

• This is due to Calgary’s focus on 

using surface ponding.

• ICDs restrict flow into the CB’s lead 

pipe. 



ICD Quirks

• The guideline ICD curves in Calgary 
come from empirical testing, rather 
than mathematical modeling. (ICD 
Testing Results, Rev 1995=)

• Based on the empirical testing, the 
Calgary ICD curves assume some 
amount of flow goes around and 
behind the ICD plate, rather than 
through the ICD orifice.

• Sadly, Calgary R30s are not the key to 
perpetual motion, despite an 
apparent discharge coefficient > 1.

• Q(R30) ≈ 20 L/s     Q(R30 Bolted) ≈ 8L/s



Take Aways



Sources

1. The City of Calgary; Standard 
Specifications Sewer Construction; 2016

2. The City of Calgary - Water Resources; 
Stormwater Management & Design 
Manual; September 2011

3. City of Calgary – Engineering & 
Environmental Services – Sewer Division; 
ICD Testing Results; Revised November 
1995

4. Stantec Consulting Ltd. (formerly IMC 
Consulting Group); Application of 
DDSWMM with EXTRAN Linkage; 
September 1996.

5. Urban Drainage and Flood Control 
District, Denver, Colorado 80211; Urban 
Storm Drainage Criteria Manual” 
Volume 1 Management, Hydrology 
and Hydraulics; Updated January 2016
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