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I Introduction

Objective

To identify the preferred approach to improving the level of service and
mitigating the risk of flooding within the Stittsville Area.

Mandate

To assess alternative flood control solutions with the objective of
determining the preferred solutions.




IR Introduction

Goals
o Protect property, public health, the environment, and all associated
works

o Provide flooding protection up to a statistical 100-year level of service
» Meet, at minimum, legislated MOE and City policy requirements
o Address public concerns with regards to flooding

o Provide areliable, sustainable, environmentally friendly and cost-
effective solution.




- Study Area

The Stittsville Model Drainage
Area covers approximately 910
ha, and is generally bounded
by Iber Road/Huntmar Road to
the east, Maple Grove
Road/Rothbourne Road to the
north and the extent of
development to the south and
west.

The area was subject to
several basement and surface
flooding incidents during the
July 24, 2009 storm.




e Definitions

Surface Ponding vs Surface
Flooding

Ponding is when water
accumulates but does not
threaten buildings.

Flooding is when buildings are
at risk.

Capacity of pipe
the maximum flow the pipe can
take without being under
pressure.

Surcharge

when the pipe is under pressure
and water levels build up to
push water through the pipe.
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IR Definitions

Storm Return Frequencies

100 year storm = 1% chance of occurrence in any given
year

5 year storm = 20% chance
2 year storm = 50% chance

ICD

Inlet Control Device- object placed at the outlet of a
catchbasin that reduces flow into the storm sewer pipes.
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Rainfall Statistics
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el Sewer System
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Sources of Flooding in Stittsville

Distribution of all 337 reported problems

Window, 12

Foundation, 24

Other, 5

Sump Pit, 18 |



Ot
" Sources of Flooding in Stittsville

Storm water flooding
through backwater
valves, cleanout caps,
sump pits, foundation
joints and window wells.
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" Sources of Flooding in Stittsville

Sanitary flooding
through floor
drain and
plumbing fixtures
In basement.




T Work Plan

Phase 1l Background Data Collection
(Completed, January 2010)

Phase 2 Assessment, Problem Definition, Modelling,
Development of Solutions
(Completed, September 2010)

Phase 3 Public Meeting to Present Solutions
(November,2010)
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Phase 4

Phase 5

Work Plan

Design of Solutions
(Present to Spring 2011)

Implementation of Solutions
starting present to Spring 2011
I Pending Budget Approval
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Sewer Systems

We will look at the storm drainage system first and
present solutions.

We will then look at the Sanitary system and present
solutions.
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Storm System (What we know)

Construct etdrougm
to present day.

Design Standard varies from
2 year to 5 year.



—/Storm System (What we know)

Overland drainage was not
designed to the same standard
as it is today. Approval was
given prior to amalgamation.

Inlet Control devices were not
prescribed for most areas.




—/Storm System (What we know)

Most homes are
equipped with storm
backwater valves.




— i Storm Drainage Model

A computer model of the stormwater system was
created that included pipes and manholes on each
street.

To expedite solutions for the community, three
projects were worked on simultaneously.




i Storm Drainage Model

One by internal staff covering Westwood and
Cypress Gardens as well as areas north and south
of Fernbank Road- sometimes referred to as West




= Storm Drainage Model

West Ridge, Crossing Bridge, Timberwood, and
Echo Woods by one consultant,




= Storm Drainage Model

and Amberwood Village and Granite Ridge by another
consultant.




— Storm Drainage Model

A storm sewer computer model was created that
Included

Pipes
Manholes

Catchbasins

Existing ICDs (where found during field inspection
or as-built drawings)

The surface of the area

A surface-drainage model was also created to simulate
overland flow.




— Storm Drainage Model

Why build a model?:
A model is critical to accurately simulate existing
conditions and determine the effectiveness of
alternative solutions.

A number of rain events were simulated with the model:

Historical reports of flooding were used to validate
the model.
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Storm Drainage Model Structure (Contd.)

Simulations were performed to assess the existing level of
service (for example the 2-year, 5-year and 100-year events)
and, most importantly, to check the model against the
reality of how the system performed on July 24th, 2009.




Storm of July 24, 2009
Storm Sewer System Results

Depth of
flow

BMo-10.0

N 10.1-15.0
B 15.1-20.0
[ 20.1-30.0
M - 30.1




Ot
R Storm Drainage System

Conclusions from modelling analysis

A Too much surface runoff is getting into the storm
sewer system.

A The amount of flow in the sewers needs to be
reduced to prevent surcharging.

A In many locations, the amount of flow on the street
can be slightly increased, without causing adverse
effects.

A Additional hydraulic bottlenecks have been
Identified and will be corrected.




(%
O Storm Drainage System

Conclusions from modelling analysis
A

A hydraulic restriction exists near Bell Street that
limits flow to downstream areas. The control can

be modified to send flow to the stormwater pond to
have less impact on the system.
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IR Storm Drainage System

Conclusions from modeling analysis

Solutions:

A limit the flow entering the system using inlet
control devices (ICDs).




EXISTING CONDITIONS

Existing conditions




With inlet restrictors excess water remains on streets and
Does not surcharge sewers, or flood back into basements



— i Storm Drainage System

Conclusions from modeling analysis
Streets can convey significantly more flow than sewers.

300 mm (12") total depth

]
/\\\150 mm (6") total depth

0O

‘ ~~ 600 mm diameter pipe

300 mm diameter pipe

Flow in Pipes
300 mm dia pipe = 100 L/s
600 mm dia pipe = 615 L/s

Flow on Street (1% slope)
150 mm depth (curb depth) = 1000 L/s
300 mm depth (half way up property) = 6000L/s




Ottawa
" Westwood Storm Drainage System

Conclusions from modeling analysis

ICDs in Phase IIA/IIB significantly reduces
the risk of basement flooding, with little
Increase in street flow.




Ot
IR Storm Drainage System

Conclusions from modeling analysis for the West
Ridge, Crossing Bridge, Timberwood and Echo

Woods areas

ICDs are proposed widely across the areas.
Some areas will require overland flow
modifications to minimise the depth of flow on

streets.
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e Storm Drainage System

Conclusions from modeling analysis for the
Intersection of Birdstone Avenue and Hobin Street

Overland flow modifications will be required. The
changes will most likely consist of:

ADitch improvements
ASurface re-grading
ANew pipes
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-~ _~Amberwood Village and Granite Ridge

Storm Drainage System

Conclusions from modeling analysis

ICDs are proposed widely across these
areas.
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Ottawa
~_Granite Ridge Storm Drainage System

Conclusions from modeling analysis

Some pipes were uncovered in the investigation
that are prone to sediment build-up. The pipes
have been placed on a regular cleaning program.
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Sanitary Drainage System

Conclusions from modeling analysis

Perforated sanitary manholes can allow storm
flow into the sanitary system. As a precaution,
sanitary manhole lids with numerous holes will be
replaced with lids with only a pick hole.




