1.0 INTRODUCTION

1.1 Purpose

The City of Kawartha Lakes storm drainage and stormwater management policies and
design guidelines presented herein are intended as a guide to provide a solid
engineering basis for storm drainage and stormwater management design, to establish
uniform guidelines of minimum standards, and to improve processing of site plan and
plan of subdivision applications for approval in the City. The development review
process involves a number of review agencies each of which has guidelines, policies
and criteria that should be followed when completing the storm drainage and
stormwater management design for site plans andplans of subdivision. In an effort to
maintain some consistency and to streamline the development review process, a review
of guidelines, policies and criteria from various governing review agencies was
completed while preparing the policies and guidelines included in this document. While
best efforts were made to minimize discrepancies between the City’s guidelines and
those from various agencies, it was not possible to do so.in all cases while meeting the
City’s requirements. Where a discrepancy between the policies and guidelines
presented in this document and other agency guidelines exists, the policies and
guidelines in this document will govern in.completing the City’s review of development
applications. Otherwise, the guidelines, policies and criteria of other review agencies
such as the LSRCA, ORCA, The Oak Ridges Moraine, KRCA and the MOE will govern.
Technological or economical deviations which improve or maintain the quality of the
design will be considered and must be approved by the City. Changes and revisions
may be made to these policies and guidelines from time to time and it is the
responsibility of the Developer or the Developer's Consulting Engineer to obtain and
make use of the latest version-available at the time of engineering design. This
document does not provide guidance on the selection of storm drainage or
management technologies required to meet specific drainage or environmental
objectives.

1.2 Environmental and Municipal Eand Use Planning

The Environmental and Municipal Land Use Planning Process has evolved over time to
enable a streamlined review process and to ensure that qualified input and
representation from the agencies, public and consultants is provided at the appropriate
time. The following sections describe the Urban Drainage/Environmental Plans that are
required at different stages of the overall planning process.

1.2.1 Watershed Plan

Planning at the watershed level has become an accepted practice, as it integrates
resource management, land use planning and land management practices. The typical
drainage area associated with a watershed plan is in the order of 1,000 km?. The
watershed consists of an area of land that drains to a major river, lake or stream and
represents a complex ecosystem that is influenced by processes associated with the
natural environment and human activities. The watershed plan addresses
environmental issues associated with studies at the Official Plan level and sets the



stage for determining the effects of existing and proposed land use practices on the
resources within the watershed. Watershed plan recommendations typically identify at
the macro level how land use changes should proceed while minimizing impacts to the
watershed resources. Recommendations from the watershed plan are often used to
focus and direct further investigations at the subwatershed level.

1.2.2 Subwatershed Plan

The existing environmental conditions within the subwatershed are identified and
defined through a series of technical studies including surface water resources,
hydrogeology, fluvial geomorphology, surface water quality, terrestrial resources and
aquatic resources. Form, function and linkages of natural systems are identified and
constraints to development are delineated based on establishing the environmental
goals and objectives for the subwatershed. Alternative subwatershed management
strategies are developed and evaluated to determine the preferred strategy to
implement in terms of achieving the established goals and objectives. Based on the
preferred alternative, recommendations are prepared that will specify areas for
protection, restoration and/or enhancement. Regarding stormwater management,
recommendations are typically made in terms of the level of controls required for water
guality, erosion and quantity control (flood protection). Finally, a plan is proposed that
will ensure that the recommendations are implemented. Environmentally sound land
use designations and development policies are ensured as the information from the
subwatershed plan is incorporated into the planning documents. The land area
associated with a subwatershed plan is typically in the order of 50 km? to 200 km?.

1.2.3 Master Draingdge Plan

The Master Drainage or Environmental Management Plan takes the form of a variety of
studies referred to as a Master Drainage Plan (MDP), Environmental Implementation
Report (EIR), or Master Environmental Servicing Plan (MESP) and is typically carried
out prior.to consideration for Draft Plan Approval. This level of study typically deals with
lands in the order of 2 km? to 10 km? in area; the details provided are sufficient to
enable the preparation of block plans. The Master Drainage or Environmental
Management Plan demonstrates how development can proceed in accordance with the
requirements and criteria established in the Subwatershed Plan. Details provided in the
plan include a review of existing information and existing environmental conditions, the
establishment of constraint and opportunity mapping, and the development of a
preferred environmental and stormwater management strategy for the lands within the
plan study area. A sufficient level of detail is provided to enable the preparation of the
preliminary or conceptual Stormwater Management Plan for all lands within the block
plan.

1.2.4 Stormwater Management Plan (Preliminary/Conceptual Design)

The Stormwater Management Plan prepared at the preliminary or conceptual design
stage is typically completed as a Preliminary SWM Report, a Functional SWM Report,
or Functional Servicing Report (FSR). A Functional Servicing Report describes the
proposed water supply, sanitary servicing, storm sewer drainage system, and
stormwater quality and quantity control facilities and how the servicing and development
will proceed in accordance with the Master Drainage or Environmental Management



Plan recommendations. A Preliminary or Functional SWM Report focuses on the storm
drainage system and the proposed stormwater quality and control facilities alone
without discussing the additional servicing. The Stormwater Management Plan at the
preliminary/conceptual stage provides guidelines for the Draft Plan Approval process
and lays the groundwork for the detailed design stage.

1.2.5 Stormwater Management Plan (Detailed Design)

The Stormwater Management Plan prepared at the detailed design stage is referred to
as a Stormwater Management Report. The Stormwater Management Report provides
details and supporting calculations associated with the detailed design of the minor and
major drainage system and the required source, conveyance and end-of-pipe controls
(i.e. SWM facilities) to achieve the criteria established in the MOE’s Stormwater
Management, Planning and Design Manual. The Stormwater Management Report is
typically prepared following issuance of Draft Plan Conditions and is required for Plan of
Subdivision Approval and Registration.

1.2.6 Municipal Class Environmental A§Sessment

The Municipal Class EA applies to municipal infrastructure projects including roads,
water and wastewater projects. Depending on the potential environmental impact of
projects undertaken by the municipality, the project is classified according to the
following schedules that must be adhered to as part of the Municipal Class EA process:
Schedule A Generally includes normal or emergency operational and maintenance
activities. The environmental effects of these activities are usually minimal and,
therefore, these projects are pre-approved.

Schedule A+ These projects are pre-approved, however; the public is to be advised
prior to project implementation. The manner in which the public is advised is to be
determined by the proponent.

Schedule B Generally includes improvements and minor expansions to existing
facilities.. There is the potential for some adverse environmental impacts and, therefore,
the proponent is required to proceed through a screening process including consultation
with those who may be affected.

Schedule C Generally includes the construction of new facilities and major expansions
to existing facilities. These projects proceed through the environmental assessment
planning process outlined in the Municipal Class EA document (MEA, September 2007).

1.3 Format of Document

The document is organized into 9 sections with the intent to provide the reader with a
comprehensive set of policies and guidelines regarding storm drainage and stormwater
management design to be followed when submitting site plans and plans of subdivision
to the City for approval.

Section 2 - Legislation, Acts and Regulations — This section provides a review of
current legislation, acts and regulations that form the basis for most of the existing
municipal, regional, provincial and federal guidelines, policies and criteria.

Section 3 - Stormwater Drainage System Polices and Design Guidelines — All of the
municipal policies and design guidelines regarding the major and minor storm drainage
system are provided in this section.



Section 4 - Stormwater Management Policies and Design Guidelines — The municipal
policies and design guidelines regarding stormwater management are provided in this
section including source, conveyance and end-of-pipe controls, planting guidelines and
density requirements.

Section 5 - Requirements for Erosion and Sediment Control During Construction — This
section provides the municipal requirements that must be followed when designing and
implementing erosion and sediment control measures during construction.

Section 6 - Assumption Protocol for Storm Sewers and Stormwater Management
Ponds — The protocol that must be followed when completing performance evaluations
for storm sewers and SWM ponds is included in this section.

Section 7 - Guidelines for Hydrologic and Hydraulic Analyses — In this section a number
of guidelines are provided for completing various hydrologic and hydraulic analyses
including rainfall data, runoff and flow calculations; hydraulic calculations and water
balance.

Section 8 - Engineering Submission and Reporting Requirements (Drainage Designs /
SWM Reports) — An outline of the miscellaneous requirements for storm drainage and
stormwater management details to be included in development submissions is provided
in this section.

Section 9 - References — References for information cited and included in this
document are provided in this section. Appendices — A collection of detailed information
related to the municipal policies and guidelines is provided in a series of appendices at
the back of this document.

2.0 LEGISLATION&=ACTSAND REGULATIONS

Stormwater management policies and design guidelines provided in this document were
developed based on legislation and acts for:

» Watercourses.and Existing Infrastructure (i.e., Culverts and Bridges, Roads)

* Erosion and Sediment Control

* Flood Damage Control

* Pollution Prevention

* Fisheries

30 STORMWATERNDRAINAGE SYSTEM POLICIES AND DESIGN GUIDELINES

This section discusses the policies and design guidelines applicable to the storm
drainage system including foundation drains, the minor system (storm sewers), the
major system (roads and swales), bridges and culverts, watercourses, and easements
and buffers. When constructing on private property, construction materials and practices
must be in accordance with the Ontario Building Code (OBC), the City of Kawartha
Lakes Standards and the City’s Lot Grading Criteria and Drainage Control Procedures.

3.1 Foundation Drain Collector Outlet System

Foundation drain collector systems shall be designed on the basis of a continuous flow
rate of 0.075 liters per second per residential lot plus infiltration. The minimum
foundation drain collector diameter shall be 200 mm. Material and bedding standards



applicable to foundation drain collectors shall be in accordance with City of Kawartha
Lakes Standard Drawings.

3.1.1 Foundation Drains

In order to minimize the flow rate from foundation drains, piezometer tests will be
completed prior to design and construction to determine the seasonal high water level.
Foundation elevations should then be set 0.5 m higher than the water table or as high
as is practical. Where the anticipated flow from sump pumps will be considered a
nuisance as deemed by the City, the City may request that Options 2 and 3 be
implemented. Foundation drains shall have an accessible outlet for
maintenance/cleanout. Foundation drains shall not be connected to the storm sewer
system unless as identified in the options below. The City will allow for an approved
outlet which could include the storm sewer system. The following alternatives are
acceptable to the City:

1. Option 1 — Sump pump with discharge of foundation drain flow to ground surface.
Flow collecting in the foundation drain shall be pumped to the surface using a sump
pump and then conveyed overland via lot drainage to the street or surface drain.

2. Option 2 — Sump pump with discharge of foundation drain flow to storm sewer
extension at surface or subsurface.

Lots shall be constructed with a storm sewer extension extending from the storm sewer
to the surface or subsurface adjacent to the building. Flow collecting in the foundation
drain shall be pumped to the surface (or subsurface) using a sump pump and into the
storm sewer extension and then conveyed to the storm sewer. A benefit of this
configuration is the ability to discharge flow from foundation drains to the storm sewer
while eliminating the risk of basement flooding and avoiding surface discharge and
nuisance flooding.

3. Option 3 — Gravity drain or sump pump with discharge to third pipe (foundation drain
collector — EDC).

A third pipe (FDC) shall be constructed in the right-of-way (ROW) to collect foundation
drain flow by gravity (or using a sump pump if grades do not permit) and to convey the
flow to a nearby watercourse or other acceptable receiving body. Similar to the option
above, an FDC eliminates the risk of basement flooding and surface discharge and
nuisance flooding.

4. Option 4 — Sump pump discharge piping in boulevard (retrofit option only).

In the event of overactive sump pump activity, a 150 mm diameter PVC DR-28 sewer
may be installed, when so directed by the City, along the frontages of designated lots,
with an offset of 0.6 m from back of curb. This sewer is to have a cleanout at the
upstream end and is to outlet into the nearest catchbasin downstream. The depth of
sewer is to be equal to the subdrain depth. The discharge piping shall not be directly
connected to the foundation drains.

3.2 Minor System

Storm sewers shall be provided on all roads with curb and gutter. Storm sewers shall be
designed to convey, as a minimum, the 1:5 year design storm.



3.2.1 Service Area

The drainage system shall be designed to accommodate all upstream drainage areas
plus any external area tributary to the system for the existing, interim and ultimate
development conditions, as determined by the delineation of topographic mapping
derived from a topographic survey and the preparation of drainage plans.

3.2.2 Design Flow

Storm sewer systems with a drainage area < 50 ha shall be designed to convey the 1:5
year (minimum) design storm using the Rational Method and the City’s IDF regression
equation for rainfall intensity unless otherwise approved or directed by the City. Storm
sewer systems with a drainage area > 50 ha shall be designed using an approved
computer program and verified with the Rational Method. The storm sewer design shall
be based on the larger of the two flows calculatedusing the computer model and the
Rational Method. Under no circumstances shall.the storm system be designed in a
surcharged condition. The design of the storm sewers shall be computed using the City
of Kawartha Lake’s Storm Sewer Design Sheet as provided in Appendix A.

All storm sewers shall be designed according to the Rational Formula where:

0= O
360
where,
Q  =the design flow in (m>/s)
C = the site specific runoff coefficient
A = the drainage area (ha)
I

= rainfall intensity (mm/hr)

The rainfall intensity shall be calculated in accordance with the following table and
equation:

Table 3.1: Lindsay Infiltration IDF Curve Parameters

2-Yr S-Yr 10-Yr 25-Yr 50-Yr 100-Yr
A 808.793 1248.043 1486.840 1917.901 2141.858 2645.877
B 7.421 9.759 10.440 11.842 12.181 12.899
C 0.835 0.857 0.859 0.873 0.872 0.879

Rainfall Intensity, | (mm/hr) = A/(t+B)C, where t is time duration in minutes
Parameters based on rain gauge data for the period 1971 — 1990 for the Lindsay
Filtration Plant Station #6164432
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where,
i = the rainfall intensity (mm/hr)

tq = the storm duration (minutes)
A B,C = a function of the local intensity-duration data.

The storm duration is set to the time of concentration (i.e. the sewer inlet time plus the
time of travel in the pipe or channel) for the total cumulative drainage area to the node
of interest. The maximum inlet time for the first pipe of a storm sewer system is 10

minutes.

The runoff coefficient shall be calculated in accordance with the following table:

Table 3.2: Runoff Coefficients (Rational C) (5-yr.to 10-yr) Based on Hydrologic Soil

Group
A-AB
Cultivated Land, O - 5% grade 0.22
Cultivated Land, 5+ 10% grade 0.30
Cultivated Land, 10 - 30% grade 0.40
Pasture Land, O - 5% grade 0.10
Pasture Land, 5 - 10% grade 0.15
Pasture Land, 10 - 30% grade 0.22
Woodlot or Cutover, 0— 5% grade 0.08
Woodlot or Cutover, 5 - 10% grade 0.12
Woodlot or Cutover, 10 - 30% grade 0.18
Lakes and Wetlands 0.05
Impervious Area (i.e., buildings, roads, parking lots, etc.) 0.95
Gravel (not to be used for proposed parking or storage areas) 0.40
Residential — Single Family 0.30
Residential — Multiple (i.e., semi, townhouse, apartment) 0.50
Industrial — light 0.55
Industrial — heavy 0.65
Commercial 0.60
Unimproved Areas 0.10
Lawn, < 2% grade 0.05
Lawn, 2 - 7% grade 0.10

Lawn, > 7% grade 0.15

B-BC

0.35
0.45
0.65
0.28
0.35
0.40
0.25
0.30
0.35
0.05
0.95
0.50
0.40
0.60
0.65
0.75
0.70
0.20
0.11
0.16
0.25

C-D
0.55
0.60
0.70
0.40
0.45
0.55
0.35
0.42
0.52
0.05
0.95
0.60
0.50
0.70
0.75
0.85
0.80
0.30
0.17
0.22
0.35



Adapted from Design Chart 1.07, Ontario Ministry of Transportation, “MTO Drainage
Management Manual,” MTO. (1997)

An approximation of the runoff coefficient can be calculated based on the following
relationship with:

¢ = (0.7)(TIMP) + 0.2

where,
C = the runoff coefficient
TIMP = total impervious fraction (dimensionless)

The runoff coefficient shall be adjusted forreturn period events greater than the 10-yr
storm per the following table:

Table 3.3: Runoff Coefficient Adjustment for 25-yr to 100-yr Storms

25 years C25 =1.1*C5
50 years C50 = 1.2*C5
100 years C100 =1.25*C5

Adapted from Design Chart 1.07, Ontario Ministry of Transportation,
“‘MTO Drainage Management Manual,” MTO. (1997).
Note: When applying the runoff coefficient adjustment, the maximum C-value should not
exceed 1.0.

Given that the direct connection of foundation drains to the storm sewer is not
permitted, a detailed HGL analysis is typically not required unless deemed otherwise by
the City due to special circumstances. Refer to Section 7.3 for details regarding HGL
analysis requirements.

The calculation of total percent impervious (TIMP) values for modeling shall be in
accordance with Section 7.2.5 (Table 7.6).

3.2.3 Pipe Capacity and Size

The storm sewer capacity shall be calculated using the Manning’'s equation assuming
the pipe is flowing full as follows:

Q = E] AGR)S (5)2

where,



Q = the pipe capacity (m3/s)

n = the Manning roughness value
R = the hydraulic radius (m)

S = the sewer pipe slope (m/m).

A maximum inlet time of 10 minutes shall be used for the first pipe of a storm sewer
system.

The velocity of flow in the storm sewer (assuming pipe flowing full) shall be calculated
as follows:

o= [f
where,

Q = flow in the pipe when flowing full (m3/s)
A = cross sectional area of the pipe (m2)

The appropriate roughness coefficients shall be used as identified in Table 3.4.

The minimum size for a storm sewer (within a street) shall be 300 mm in diameter. No
decrease of pipe size from a larger size upstream to a smaller size downstream shall be
allowed regardless of the increase in grade.

3.2.4 Roughness Coefficients

The following roughness coefficients shall be used for hydraulic calculations of storm
sewers:

Table 3.4: Sewer Pipe Manning’s Coefficient

Concrete, PVC, Profile Rib Pipe 0.013
Corrugated Metal with 25% Paved Invert 0.021
Corrugated Metal 68 x 13 mm Corrugations 0.024

3.2.5 Flow Velocity
The minimum flow velocity in the storm sewer shall be 0.75 m/s (full flow conditions).

The maximum flow velocity in the storm sewer shall be 4.0 m/s (full flow conditions).

3.2.6 Minimum Slope

The minimum storm sewer slope shall be not less than 0.5% unless specifically
approved by the Director of Engineering.

3.2.7 Sewer Alignment

The storm sewers shall be laid in a straight line between maintenance holes unless
radius pipe has been designed.



3.2.8 Curved Sewers (radius pipe)

Curved pipe (radius pipe) shall be allowed for storm sewers 1200 mm in diameter and
larger. The minimum center line radius allowable shall be in accordance with the
minimum radii table as provided by the manufacturer.

3.2.9 Depth of Storm Sewers

A minimum 1.5 m cover below the centerline of road to obvert shall be provided for
storm sewers. Under certain conditions where sufficient cover is not feasible, shallow
insulated pipes may be permitted subject to review by the City.

3.2.10 Pipe Crossing and Clearance

A minimum clearance of 500 mm between the obvert of the sanitary sewer and the
invert of the storm sewer shall be provided if the sanitary sewer connections are
required to go under the storm sewer. The minimum horizontal clearance between the
outside wall of the adjacent sewer pipes shall' be 800 millimeters. On crescent roads or
roads with numerous bends, the sewer paosition may generally follow the same relative
side of the road allowance.

The minimum clearance from a sewer to a watermain shall be 2.5 m horizontally and
0.5 m vertically.

3.2.11 Sewer Bedding

The type and classification of the storm sewer pipe and the sewer bedding type shall be
clearly indicated on all profile drawings for each sewer length.

Bedding type selection shall be based on the depth of sewer, sewer material, trench
width and configuration and soil conditions. Pipe loading calculations shall accompany
the design submission. Storm sewers shall be constructed with bedding as per the
current Ontario Provincial Standard Drawings (OPSD) (Gran. “A” embedment material)
for flexible pipes and Class B (Gran. “A” bedding material) for rigid pipe unless
otherwise approved by the Director of Engineering.

All pipe bedding must conform to OPSD, maximum cover table. No flexible pipe sewers
will be installed with a depth of cover greater than 6 m unless specifically approved by
the Director of Engineering.

3.2.12 Joints
All concrete and PVC pipes shall have rubber gasket joints.

3.2.13 Maintenance Holes
Maintenance holes shall be provided at each top end or dead end of a sewer line,

change in alignment, grade, material, and at all junctions except where radius pipe is
used in sizes 1200 mm and larger.
Maintenance holes shall be located 3.0 m off the road centre line as per City Standards.

Maintenance holes shall be located, whenever possible, with a minimum of 1.5 m
clearance away from the face of curb and/or any other service.

Full height benching within maintenance holes shall be completed per current OPSD.



The maximum maintenance hole spacing shall be 100 m for a pipe diameter less than
1200 mm and 150 m for pipe diameter 1200 mm or larger.

The maximum change in direction is 90 degrees for pipes 900 mm and smaller and 45
degrees for pipes over 900 mm.

The minimum allowances for hydraulic losses incurred at maintenance holes shall be as
follows:

Table 3.5: Required Pipe Elevation Drop in Maintenance Holes

0 degrees 30 mm
>0 — 45 degrees 80 mm
46 — 90 degrees 150 mm

Where the difference in elevation between the obvert of the inlet and outlet pipes
exceed 0.9 m, a drop structure shall be designed in accordance with current City
standards. Obverts of inlet pipes.shall not be lower than obverts of outlet pipes.

3.2.14 Catch Basins

Catch basins shall be located upstream of pedestrian crossings, at street intersections
such as to avoid driveways, sidewalks, and walkways and, where possible, to outlet into
maintenance holes.

Type:

The single (CB), double (DCB) and rear lot (RLCB) type of catch basin shall be
designed based on OPSD. Any proposed special catch basins and inlet structures must
be approved by the City.

Due to maintenance issues, RLCB's are typically not permitted by the City except when
other options are not feasible. Wherever possible, site grading should be designed in
such a way that RLCB’s are not required.

Capacity Design:

DCB'’s are to be installed at the low point of any road where drainage is collected from 2
or more directions. CB’s may be acceptable at low points approaching intersections
where drainage is mostly from one direction.

The maximum spacing shall be in accordance with the following:



Table 3.6: CB Spacing

> 4.5% 60 m
210 m

<4.5% 75m

> 4.5% 75m
< 10m

<4.5% 90 m

The maximum drainage area for any catchbasin shall be 2000 m? of paved area or 5000
m? of grassed area.

Additional catch basins may be required at road intersections, elbows, and cul-de-sacs
to facilitate satisfactory drainage.

Leads:

The lead size for catch basins shall be as follows:
e 250 mm diameter with a 2% minimum slope for single CB’s
e 300 mm diameter with a 2% minimum slope for DCB’s; and
e 250 mm diameter with a minimum 0.5 % slope for RLCB’s.

ICDs

Inlet control devices (ICD’s) shall be installed where the inlet capacity must be
regulated. Inlet Control Devices such as orifice plates or other flow control devices are
to be permanently attached to the storm structure in parking lots.

3.2.15 SewenMaterials, Cateh BaSimand Maintenance Hole Types

Sewer Material Specifications:

Polyvinyl Chloride (PVC) specifications: can be used for either residential or industrial
use conforming to CSA Standard B182.1, ASTM D3034 for pipe size 100 millimeter to
150 millimeter diameters, CSA Standard B182.2, ASTM D3034 for pipe size 200
millimeter to 375 millimeter diameter and CSA Standard 182.4, ASTM F-794 for pipe
size greater than 450 millimeter diameter or current edition only as approved by the
City.

Concrete Pipe specifications: complying with CSA Standard A257.1 (concrete sewer,
storm drain and culvert pipe), CSA Standard A257.2 (reinforced concrete culvert storm
drain and sewer pipe), and CSA Standard A257.3 (joints for concrete sewer and culvert
pipe using flexible water tight rubber gaskets), ASTM C14, C76, C655.




Profile Rib Pipe specifications: For 250 mm to 450 mm (inclusive), pipe to be
manufactured to the latest edition of CSA Standard B-182.2 (ASTM Specification F-794)
with rubber gasketed bell and spigot joints. Pipe and fittings shall have a maximum
Standard Dimension Ratio of 35 (SDR-35) and a minimum pipe stiffness of 320 kPa, or
higher strength as may be required by the design.

Maintenance Hole Material and Type:

The minimum size for a MH shall be 1200 mm in diameter or 1200 mm x 1200 mm
precast or poured in place concrete with precast or poured concrete bases in
accordance with the OPSD drawings.

Catch Basin Material and Types:

Catch basin design shall be per the OPSD standard drawings using precast or poured
in place concrete.

3.2.16 Storm Sewer Connections

The connection of sanitary sewers and foundation drains to the storm sewer is strictly
prohibited. Options for foundation drain discharge are provided in Section 3.1.

3.3 Major System

The major system shall be designed to safely convey flow in excess of the minor system
including the larger of the

100-yr storm and Regional Timmins Storm via streets, open channels, storm sewers,
walkways, and approved drainage easements to a safe outlet without flooding private

property.

3.3.1 Draifnage Anrea

The drainage area shall include all upstream drainage areas for the interim and ultimate
conditions including any external area tributary to the system, as determined by suitable
topographic mapping, site survey, and drainage plans.

3.3.2 External Brainage

All external tributary areas not accounted for in adjacent storm drainage areas, as well
as other areas which may become tributary due to re-grading, shall be included in the
site drainage plans.

3.3.3 Design Flow

The major system shall be designed to safely convey the Regulatory storm (i.e. larger of
the 100-yr or Timmins) (less minor system flow) through the road network without
flooding private property and/or drainage easements.

3.3.4 Lot Grading and Drainage

The minimum lot grading around houses and buildings shall be 2%. The minimum
grades for side lot swales and rear lot swales shall be 2%. All grading design shall be
completed in accordance with the governing guidelines which are currently documented



in the City’s Lot Grading and Drainage Guidelines. Where applicable, side and rear lot
swales shall be located on the low side of the property line.

3.3.5 Overland Flow Routes

An overland flow route must be established to safely convey runoff from the Regulatory
storm (in excess of the design capacity of the minor system) within the road right-of-way
or easements to the nearest major open channel.

3.3.6 Roughness Coefficients

The tables below should be consulted in completing channel and overland flow
calculations. The equation for Manning’s Overland flow (assuming a wide plane with
shallow flows such that R is approximately equal to the channel bottom width) is:

1 1 5
qo = [E] (56)2(¥0)3
where,

Qo =the overland flow per unit width of overland flow (m3/s/m)

n = the Manning roughness value for overland flow
So =the average overland flow slope (m/m)
Yo =the mean depth of overland flow (m).

The Manning’s equation for channel flow is:

0 =[] @msics,

where,
Q =the channel flow (m3/s)
n = the Manning roughness value for channel routing
R  =the hydraulic radius (area/wetted perimeter)(m)
S, = the channel slope (m/m).

and

v =[] @i

where,
V  =the channel velocity (m/s)
n = the Manning roughness value for channel routing
R  =the hydraulic radius (area/wetted perimeter)(m)

So =the channel slope (m/m).



Table 3.7: Manning’s Roughness Coefficients - for Channel Routing

Woods 0.080-0.120
Over bank Meadows 0.055 -0.070
Lawns 0.035 - 0.050
Natural 0.030 - 0.080
Grass 0.030 - 0.050
Natural Rock 0.030
Armour Stone 0.025
Channel Concrete/asphalt 0.015
Articulated Block e.g. Terrafix 0.020
Gabions 0.025
Wood 0.015
Corrugated Steel Pipe - 3"x1" 0.024

Structural Plate Corrugated Steel Pipe - 6"x2" . 0.032
Adapted from Design Chart 2.01, Ontario Ministry of Transportation, “MTO Drainage
Management Manual,” MTO.(1997)

Table 3.8: Manning’s Roughness Coefficients - for Overland Flow

Impervious Areas 0.013
Woods

---- with light underbrush ~0.400
---- with-dense underbrush 0.800

Lawn

---- short grass 0.150

---- dense grass 0.240
Agriculture 0.050-0.170

Adapted from Soil Conservation Service, Urban Hydrology for Small Watersheds,
U.S. Dept. of Agriculture, Soil Conservation Service, Engineering Division, Technical
Release 55, June 1986

3.3.7 Roads

Road grading must direct flows from the right-of-way to a safe outlet at specified low
points. Outlets can be walkways or open sections of road leading to open spaces or
river valleys. Roads may be used for major system overland flow conveyance during the
Regulatory (i.e. the larger of the 100-yr storm and Timmins) storm subject to the
following depth constraints:

Table 3.9: Maximum Allowable Flow Depth for Centre Line for Roads

Local Road 0.20 m above crown of road
Collector and Industrial Road 0.10 m above crown of road
Arterial Roads Single lane to remain open



3.3.8 Channels

Overland flow channels shall be designed to convey the Regulatory storm peak flow
without flooding adjacent private properties. Appropriate stabilization shall be provided
to protect against velocity conditions experienced during the Regulatory storm and
calculations shall be provided to the City for review and approval. The maximum
velocities during the 1:5 year and Regulatory storms shall be 1.5 m/s and 2.5 m/s,
respectively for sod lined channels. Channels expected to experience higher flow
velocities shall be stabilized using other measures approved by the City, such as soll
reinforcement or stone lining. Calculations, using the Maximum Permissible Tractive
Force method (MTO Drainage Management Manual, Section 5), shall be provided to the
City and Conservation Authority for review.

3.3.9 Total Capture Inlets

Total capture inlet grates shall be sized with a minimum 2.0 factor of safety (i.e. assume
50% blockage). Inlet grates shall be designed as per OPS drawings.

3.3.10 Conveyance of Flow from Road t@ SWM Facility or Chanhel

The Consultant must demonstrate that overland flows during the Regulatory storm can
be safely conveyed from the road allowance to a SWM facility or open channel without
flooding adjacent private properties. Overland flows may be routed as follows:

e Overland flow may be routed over the curb and boulevard. The Consultant must
demonstrate that sufficient hydraulic capacity exists using the broad-crested weir
equation. The flow route from the boulevard into the SWM facility or open
channel must be stabilized to prevent slope erosion.

e Overland flow must be contained within publicly owned lands.

e Overland flow must be captured and piped at the major system low point(s) on
the roadway unless the Consultant can demonstrate that the flow can be
conveyed by other means to the satisfaction of the City.

e ( The Consultant must demonstrate that the inlet grates required to capture the
major system flow have sufficient hydraulic capacity assuming 50% bar area and
blockage of opening.

3.3.11 Outfall'"Channels
General

The following general principles are to be applied when designing storm sewer or FDC
outfalls to a natural watercourse:

¢ Headwall designs shall conform to OPSD. Pipes 900 mm in diameter or greater
shall be complemented by armourstone wing walls. Headwall grates, as per
OPSD, shall be specified for all headwalls.

e Ouitfall inverts are to be located at or above the 1:2 year storm flood level in the
receiving watercourse.



Headwalls shall be protected by a 1200 mm height black vinyl chainlink fence
and the posts shall be cored into the concrete headwall and/or armourstone wing
walls.

All exposed concrete faces and surface treatment shall conform to City
Standards

All outfalls to a watercourse require a permit from the Conservation Authority.

Hydraulics
The following hydraulic considerations are to be incorporated to all outfall channel

designs:

To minimize erosion, outfall channels shall be extended from the headwall to the
natural watercourse. The outfall channel shall be designed, where possible, such
that flow in the outlet channel is tangential to the flow in the natural watercourse
at the confluence. The outfall channel shall tie into the natural watercourse at or
above the natural water level in the watercourse.

Discharge onto steep slopes is not permitted.

Outfall channels shall be designed to withstand the erosive forces experienced
under the design storm event. Calculations, using the Maximum Permissible
Tractive Force method (MTO Drainage Management Manual, Section 5), shall be
provided to the City and Conservation Authority for review.

Tailwater impacts of the natural watercourse shall be accounted for in the design
of the outfall channel, control structures and upstream storm sewer/FDC
systems.

3.4 Bridges and Culverts

Culverts and bridges crassing arterial roads must be designed to prevent overtopping
during the 200-yr storm. Under certain circumstances the City may request protection
from overtopping for the Regional storm. In addition, bridges and culverts shall be
designed so there is no increase in the Regulatory flood conditions of the watercourse.

All culverts shall be supplied with headwall end protection constructed of interlocking
wall systems, concrete, armour stone or other material approved by the City.

Corrugated Steel Pipe (CSP) Culvert Specifications

All CSP to be Aluminized (Type 2) pipe in accordance with CSA Standard G.401.
For 150 mm to 600 mm (inclusive), pipe to be manufactured with the profile
dimensions 68 mm x 13 mm with a minimum wall thickness of 1.6 mm.

For 700 mm to 1000 mm (inclusive), pipe to be manufactured with the profile
dimensions 68 mm x 13 mm with a minimum wall thickness of 2.0 mm.

For 1200 mm to 2400 mm (inclusive), pipe to be manufactured with the profile
dimensions 125 mm x 26 mm with a minimum wall thickness of 2.0 mm.

For 2700 mm to 3000 mm (inclusive), pipe to be manufactured with the profile
dimensions 125 mm x 26 mm with a minimum wall thickness of 2.8 mm.



e For 3300 mm and larger, pipe to be manufactured with the profile dimensions
125 mm x 26 mm with a minimum wall thickness of 3.5 mm.

e All CSP to be manufactured with Annular Corrugated ends to allow for a variety
of joints to be utilized for standard pipes and pipe-arches. Three recommended
and approved types of coupler are the Hugger band, the Annular corrugated
standard bolt and angle coupler, and the Dimpled coupling band.

3.4.1 Road Crossings

For local roads, the maximum allowable overflow depth over the gutter elevation shall
be 300 mm and must not cause damage to private property. Road crossing culverts
shall be a minimum of 600 mm (2.0 mm CSP gauge) in diameter with headwall.

3.4.2 Roadside Ditches and Culverts
When designing a rural road cross section, the design of roadside ditches shall consider
the following:

e Ditch inverts shall be located a minimum of 0.15 m and a maximum of 0.50 m
below the roadway subgrade elevation. Where the minimum of 0.15 m cannot be
met, a ditch subdrain will be required and shall outlet to the ditch once the
minimum depth criterion is met.

e The minimum and maximum ditch gradients shall be 2.0% (wherever possible)
and 6.0%, respectively.

e Ditch protection shall consist of 200 mm topsoil and staked sod on the side
slopes and bottom of the ditch.

In the event that the 1:5 year storm velocity in the ditch exceeds 1.5 m/s, or the
Regulatory storm velocity exceeds 2.5 m/s, the ditches shall be stabilized using
other measures approved by the City such as soil reinforcement or stone lining.

e All roadside ditches shall transport runoff to a safe outlet, such as a stormwater
management facility or natural watercourse, approved by the City.

The design of culverts shall consider the following:

e Entrance ordriveway culverts must have a minimum size of 450 mm (1.6 mm
CSP gauge) with appropriate end treatment and be sized to convey the 10-yr
event (minimum) without overtopping unless otherwise directed by the City.

e A minimum of 300 mm cover shall be provided at the edge of the shoulders.

e End protection shall be provided on all driveway culverts, including metal aprons,
concrete, pressure treated timbers, concrete headwalls or precast stones.

3.4.3 Design Flow Capacity

The following design flood frequency shall apply to road crossings unless otherwise
directed by the City. Culverts and road elevations shall be designed accordingly to meet
the flood design guidelines.



Table 3.10: Flow Design Guidelines for Road Crossing

Arterial 1:100 Year

0 Regional (Timmins) — if directed by the City
Collector 1:50 Year

Urban Local 1:50 Year

Rural Local 1:25 Year

Temporary Detour 1:10 Year

Driveway 1:10 Year

Modified from MTO Directive B-100 and the Highway Drainage Design Standards
(MTO, Jan 2008).

3.4.4 Headwalls / Endwalls

Headwall and endwall structures shall conform to the current OPSD and City Standards
and be included on the engineering drawings. The details provided shall include the
existing topography, proposed grading and the works necessary to protect against
erosion.

3.4.5 Fish Passage

Requirements for flow and hydraulic calculations regarding fish passage for bridges and
culverts shall be completed in accordance with the Federal Department of Fisheries
requirements and the MTO Drainage Management Manual and subject to review by the
Conservation Authority..Perched culverts are typically not permitted if they will introduce
a barrier to fish movement. Open bottom culverts shall be utilized where possible.

3.4.6 Erosion Protegtion

Armour stone, river stone and/or concrete shall be provided at all inlets and outlets to
protect against erosion of the watercourse and provide embankment stability. The
maximum allowable target channel velocity shall be in accordance with the MTO
Drainage Management Manual (Section 5). Subject to City approval, gabions may be
permitted in certain settings (e.g., industrial). Gabions are not permitted in or adjacent to
watercourses and other bodies of water.

3.5 Watercourses

Watercourses and associated flood plains shall be capable of handling the Regulatory
flood run-off as determined by the Conservation Authority.

3.5.1 Existing Watercou¥ses
Existing water courses shall be left in their natural state as much as possible.

3.5.2 Natural Channel Design
The criteria for natural channel design shall be determined on a site-specific basis and

shall be consistent with accepted natural channel design principles such as those
provided in the Adaptive Management of Stream Corridors in Ontario (MNR, 2002).

A natural channel shall be designed to have a baseflow channel, a 2-yr conveyance
channel and an adjacent floodplain in accordance with natural channel principles. The



channel shall be designed for the Regulatory flood runoff with approved lined material
within the baseflow and 2-yr conveyance channel and with slopes vegetated to the
satisfaction of the City. Maximum side slope shall not exceed 4:1 (H:V).

3.6 Blocks
The minimum width of blocks for municipal storm sewers shall be 6.0 metres.

Sewers in between or in the rear yard of houses are to be concrete encased for the full
length of the lot and to the back of the street curb.

3.7 General Maintenance Requirements

In order to ensure the optimal and long term continued operation of the storm drainage
system prior to assumption and following assumption, it is important that the storm
drainage system be regularly maintained. Some of the key components of an effective
maintenance program include:

e Regular street sweeping and catch basin cleaning.

e Regular inspections of the storm sewer system including inlet grates and catch
basins and periodic flushing and cleaning as required.

e Regular inspections of the averland drainage system including ditches, culverts
and bridges and the removal of accumulated sediment and debris as required.

e Regular inspections of total capture inlet grates and the removal of debris as
required.

e Regular inspections of storm drainage system components for structural
degradation and repair or replacement of degraded components as required.

4.0 STORMWATERMANAGEMENT POLICIES AND DESIGN GUIDELINES

This section describes the stormwater management policies and design guidelines
regarding environmental protection and flood and erosion control. This section provides
guidance on the design of stormwater management facilities as they may be applied to
traditional urban design, urban design concepts employing principles of low impact
development (LID) and redevelopment as infill. The stormwater management guidelines
to be applied to proposed site plans are dependent upon the drainage area associated
with the proposed development.

4.1 Environmental Proteection Guidelines

4.1.1 Water Quality and Erosion Control

All new SWM facilities shall provide as a minimum the Enhanced level of protection as
specified in the Stormwater Management Planning and Design Manual (MOE, 2003).
This may not apply to infill developments and the redevelopment of one or more
properties if the applicant can demonstrate to the satisfaction of the Director (MOE) that
it is impractical to achieve the Enhanced level of protection. In addition, it shall be
demonstrated that through an evaluation of anticipated changes in phosphorus loadings



between pre-development and post-development conditions how the phosphorus
loadings shall be minimized.

Unless otherwise directed by the City or Conservation Authority, or unless otherwise
indicated in an approved master drainage plan or watershed plan, developments =5 ha
in drainage area shall require erosion control measures to be implemented whereby the
25 mm 4 hr Chicago storm shall be stored and released over a minimum 24 hour
period. Proposed developments < 5 ha may require erosion control measures,
depending upon the type of protection provided in any downstream facilities and the
potential for downstream erosion. The erosion control requirements for proposed
development sites < 5 ha shall be confirmed with the City and Conservation Authority.

4.1.2 Quantity Control (Flood Protection)

Post-to-pre quantity control shall be provided unless otherwise directed by the City or
Conservation Authority, or unless otherwise indicated in an approved master drainage
plan or watershed plan.

4.1.3 Water Balance

All new developments with a contributing drainage area >5 ha shall provide post-to-pre
infiltration on-site where soils permit and unless otherwise established at the secondary
plan stage. The water balance requirements apply to the property limit of the
development and do not necessarily heed to be achieved on a lot-by-lot basis (i.e.
‘communal” infiltration facilities that service multiple lots may be acceptable). Sites <5
ha (e.g. site plans or infill sites) shall minimize any anticipated changes in the water
balance between pre-development and post-development conditions and shall provide a
minimum infiltration equivalent to the first 5 mm of any given rainfall event.

4.1.4 Flow Diversions

Unless approved by the City and the Conservation Authority, the re-direction of flow
between drainage basins is not permitted.

4.1.5 Regeiving WatercQukses

It shall be a general requirement that all watercourses remain in their natural state and
that base flow and velocity be maintained. Any alterations required must take into
consideration the form and function of the watercourse, including requirements to
convey water and sediment, and the provision of aquatic habitats.

4.1.6 Wetlands

As per regulations made under the Conservation Authorities Act, proposed development
within a wetland is not permitted. Development within a portion of the adjacent buffer
area may be permitted subject to an approved Environmental Impact Study.

4.2 Flood and Erosion Protection Guidelines

4.2.1 Flood Standards for River Systems

The flood plain shall be defined as the limit of the water surface elevation associated
with the larger of the 100-year or the Regional storm. For purposes of flood plain



mapping and associated hydrology models the Timmins storm shall be the Regional
storm. As per regulations made under the Conservation Authorities Act, proposed
development within the maximum extent of the flood plain is not permitted, with certain
exceptions.

4.2.2 Flood Hazard Limits for Lakes

The flood hazard limit for lakes within the City limits shall be defined as the 100 year
flood level.

4.2.3 Flood Proofing of Buildings

Should approval be granted by the City and Conservation Authority for development or
re-development of buildings within the flood plain, the‘'minimum opening elevation into a
structure shall be 500 mm greater than the regulatory flood elevation.

4.2.4 Stormwater Management Facilities

The construction of new SWM facilities within the 100-yr flood plain is not permitted.
The construction of new SWM facilities within the Regional flood plain is only permitted
by the City and Conservation Authorities if it can be demonstrated that there will be no
impacts to the Regional water surface elevation or floodplain storage upstream and
downstream of the proposed facility and no other reasonable options are available. On-
line SWM ponds are not permitted by the City or Conservation Authorities. Existing on-
line flow attenuation areas behind railroad/road embankments may be considered at the
discretion of the Director of Engineering or Conservation Authority.

4.2 5 Retrofit of SWM Facilities

The retrofit of SWM facilities is permitted to enhance the current level of treatment
provided, subject to review by the City, Conservation Authority and MOE. Subject to
feasibility, the retrofit design shall provide the Enhanced level of protection for water
quality per the SWMPD Manual (MOE, 2003). The Enhanced level of protection may not
apply to the retrofit of existing SWM facilities if the applicant can demonstrate to the
satisfaction of the City, Conservation Authority, and Director (MOE) that it is impractical
to achieve the Enhanced level of protection. Typically, the extent of improvements for a
pond retrofit is restricted by space limitations (i.e. the pond block cannot usually be
expanded due to surrounding development). As such, an analysis of needs and
priorities should be completed prior to the retrofit to determine the best allocation of
available volume in terms of water quality, erosion, and quantity control to maximize the
overall benefit.

4.2.6 Erosion and Sediment Control

Measures shall be implemented to minimize the impact of erosion and sediments from
sites to receiving watercourses. Control measures during construction shall be designed
in accordance with the City of Kawartha Lakes Site Alteration By-Law and the Erosion
and Sediment Control Guidelines for Urban Construction (GGHA CA’s, 2006).

In accordance with the governing guidelines, which are currently documented in the
Stormwater Management Planning and Design Manual (MOE, 2003), and the NVCA
guidelines, and until further erosion studies are completed, erosion control measures



must be implemented for stormwater management facilities, requiring the 25 mm 4-hr
Chicago storm be stored and released over a 24-hr period.

4.3 Site Plans and Infill Developments (Drainage Area <5 ha)

Proposed developments with drainage areas less than 5 ha, such as site plans and infill
development, shall require the design of water quality and quantity controls based on
the existing or proposed quality and quantity facilities provided downstream of the site.
Four scenarios have been identified that describe the level of water quality and quantity
control provided downstream of the site and are presented below.

4.3.1 Scenario A — Both Quality and Quantity Contral§ Provided Downstream
Scenario A defines the case where downstream quality and quantity control facilities are
in place or are proposed that service the proposed development site. Depending on the
design of the major and minor system downstream of the proposed development,
additional on-site quantity controls may be required. The steps identified below shall be
followed when completing a site plan or infill development classified as Scenario A.

Step 1 — Review Minor System Design Capacity (£ 5 Year Event)

The previously approved storm sewer design sheets and storm drainage plans shall be
reviewed and compared with the design parameters (i.e. runoff coefficient and
contributing drainage area) for the proposed site to confirm that sufficient residual
capacity is provided to safely convey the 5-yr design flow from the site. If the proposed
5-yr design flow does not exceed the previously approved design flow from the site by
more than 5%, then no additional on-site quantity controls are required. If the proposed
5-yr design flow exceeds the previously approved design flow by more than 5%, then
the consultant shall complete one of the following options:

Option 1~ it shall be demonstrated that the there is sufficient residual capacity in the
minor system to safely convey the 5-yr flow from the site. The consultant shall assess
the ability of the downstream facility to accommodate any additional storm runoff and to
maintain the same level of quality and quantity control.

Option 2 — on-site quantity controls (e.g. rooftop, parking, landscape storage and outlet
controls) shall be provided for the proposed development such that the 5-year peak flow
is reduced to the previously approved peak flow from the site. On-site quantity controls
shall adhere to the guidelines provided in Sections 4.5 and 4.6.

Step 2 — Review Major System Design Capacity and Flow Route (Regulatory Event)

It shall be demonstrated that the major system flow from the proposed site will be safely
conveyed to a previously identified existing R.O.W. or other defined flow route within
City property or easement. Drainage to the major system outlet shall not exceed 0.3 m
in depth and velocities shall not exceed 0.65 m/s.

Where it is not feasible to safely convey the Regulatory flow from the proposed site to a
previously identified overland flow route, an alternate flow route shall be identified within
City lands or easement adjacent to the proposed property that is acceptable to the City.



Should there be no feasible overland flow route that is acceptable to the City, or as an
alternative to the above option, quantity storage (e.g. rooftop, parking, landscape
storage and outlet controls) shall be provided on the proposed site to attenuate the
Regulatory peak flow to the capacity of the minor system. On-site quantity controls shall
adhere to the guidelines provided in Section 4.5.

The proposed major system design for the development site must be designed to
convey any existing external flows or future external drainage as identified in approved
master drainage or other studies.

Step 3 - Water Quality Treatment Requirements

The current level of water quality protection afforded by the downstream controls shall
be reviewed to confirm that the Enhanced level.of protection per the governing
guidelines which are currently documented in the Stormwater Management Planning
and Design Manual (MOE, 2003) is provided for the proposed development site. Should
it be determined that the required level of water quality control is provided, then no
additional water quality controls are required on-site. Should it be determined that the
required level of control is not achieved and it is feasible to provide the Enhanced level
of protection on-site, then on-site controls shall be provided that achieve the requisite
level of water quality protection. Ifit IS not possible to comply with the Enhanced level
design standard due to on-site limitations, it must be demonstrated to the satisfaction of
the City and the Conservation Authority that the most effective measures possible have
been incorporated in.the overall design of on-site water quality treatment.

Proposed developments that have the potential for contaminant spills as stipulated by
the City shall require the installation of an appropriate end-of-pipe treatment such as an
oil grit separator.

Step 4 — Confirm Erosion Control Requirements for the Site

Depending upon the type of protection provided in any downstream facilities and the
potential for erosion issues along the downstream conveyance route to a Lake, erosion
controls may be required on-site. Erosion and sediment control requirements for the
proposed development site shall be confirmed with the City and Conservation Authority.
Otherwise, the minimum control requirement shall be the runoff associated with the 25
mm 4-hr Chicago storm released over 24 hours. In order to protect or maintain the
stability of receiving watercourses under special circumstances, the City and/or
Conservation Authority may identify the need for and request a detailed erosion control
analysis. Detailed watercourse erosion analyses may be based on continuous modeling
and/or field based analyses to determine critical flow thresholds. Field based analyses
must be completed by a qualified fluvial geomorphologist. If it can be demonstrated that
the required level of erosion control is not feasible due to on-site limitations, then a
reduced level of protection may be acceptable, subject to review and approval by the
City and Conservation Authority.




4.3.2 Scenario B — Quantity Controls Provided Downstream but No Quality
Controls

Scenario B defines the case where quantity facilities are in place or are proposed
downstream of the proposed development site, however, no existing or proposed quality
facilities are in place. As such, on-site quality controls shall be required. Depending on
the design of the major and minor system downstream of the proposed development,
additional on-site quantity controls may be required. The steps identified below shall be
followed when completing a site plan or infill development classified as Scenario B.

Step 1 — Review Minor System Design Capacity (£ 5 Year Event)

Refer to Section 4.3.1 (Step 1).

Step 2 — Review Major System Design Capacity.-and Flow Route (Regulatory Event)

Refer to Section 4.3.1 (Step 2).

Step 3 — Water Quality Treatment Requirements

On-site water quality controls shall be provided that achieve the Enhanced level of
protection per the governing guidelines which are currently documented in the
Stormwater Management Planning and Design Manual (MOE, 2003). If it is not possible
to comply with the Enhanced level design standard due to on-site limitations, it must be
demonstrated to the satisfaction of the City and the Conservation Authority that the
most effective measures possible have beenincorporated in the overall design of on-
site water quality treatment. Proposed developments that have the potential for
contaminant spills as stipulated by the City shall require the installation of an
appropriate end-of-pipe treatment such as an oil grit separator.

Step 4 — Confirm Erosion Control Requirements for the Site

Refer to Section 4.3.1 (Step 4).

4.3.3 Scenario'Cx Quality €ontrols Provided Downstream but No Quantity
Controls

Scenario C defines the case where quality facilities are in place or are proposed
downstream of the proposed development site, however, no existing or proposed
guantity facilities are in place. Subject to discussions with the City regarding any
potential downstream drainage or other issues and depending on the design of the
major and minor system downstream of the proposed development, additional on-site
guantity controls may be required. The steps identified below shall be followed when
completing a site plan or infill development classified as Scenario C.

Stepl - Consultation with City




In the case where downstream quantity controls are not provided or previously required,
a consultation with the City is required to determine if on-site quantity controls are
required due to downstream drainage or other issues. Subject to clearance by the City
in this regard, the following steps shall be taken in completing the site design. Should
clearance not be obtained, on-site quantity controls shall be provided per discussions
and agreement with the City and Conservation Authority.

Step 2 — Review Minor System Design Capacity (£ 5 Year Event)

Refer to Section 4.3.1 (Step 1).

Step 3 — Review Major System Design Capacity and Flow Route (Regulatory Event)

Refer to Section 4.3.1 (Step 2).

Step 4 - Water Quality Treatment Requirements

Refer to Section 4.3.1 (Step 3).

Step 5 — Confirm Erosion Control Requirements for the Site

Refer to Section 4.3.1 (Step 4).

4.3.4 Scenario D — NefQuality or Quantity Coatrols, Downstream of Site

Scenario D defines the case where there are no existing or proposed quality or quantity
control facilities in place downstream of the proposed development site. Subject to
discussions with the City regarding any potential downstream drainage or other issues
and depending.on the design. of the major and minor system downstream of the
proposed development, additional on-site quantity controls may be required. Subject to
feasibility, on-site water quality controls that meet the Enhanced level of protection shall
be provided. The steps identified below shall be followed when completing a site plan or
infill development classified as Scenario D.

Stepl - Consultation with City

In the case where downstream quantity controls are not provided or previously required,
a consultation with the City is required to determine if on-site quantity controls are
required due to downstream drainage or other issues. Subject to clearance by the City
in this regard, the following steps shall be taken in completing the site design. Should
clearance not be obtained, on-site quantity controls shall be provided per discussions
and agreement with the City and Conservation Authority.

Step 2 — Review Minor System Design Capacity (£ 5 Year Event)

Refer to Section 4.3.1 (Step 1).

Step 3 — Review Major System Design Capacity and Flow Route (Regulatory Event)




Refer to Section 4.3.1 (Step 2).

Step 4 - Water Quality Treatment Requirements

Refer to Section 4.3.2 (Step 3).
Step 5 — Confirm Erosion Control Requirements for the Site

Refer to Section 4.3.1 (Step 4).

4.3.5 Interim Facilities

In cases where the proposed downstream quality and quantity control facilities have not
yet been constructed, the construction of interim site controls may be considered by the
City if it can be demonstrated that an acceptable level of control will be provided. The
construction of any such interim facilities shall be in accordance with the applicable
municipal and provincial guidelines.

4.3.6 Uncontrolled Sewershed Outfalls

Under exceptional circumstances for very small catchments (<0.5 ha) where it is not
possible to provide end-of-pipe water quality (incl. oil/grit separators), erosion and
guantity controls, measures should be implemented at the sewer outfall to minimize
impacts regarding water quality and erosion. Such measures could include, for
example, a stilling basin with cattail plantings.

4.4 Developments 25 hra

Proposed developments with drainage areas greater than or equal to 5 ha shall require
the design of water quality/erosion and quantity control facilities (i.e. wet pond,
constructed wetland or hybrid wet pond / constructed wetland) as described in Section
4.7 of this document.

4.5 Saurce and Conveyance Controls

The following source and conveyance controls are acceptable for use within the City of
Kawartha lakes:

Roof leaders directed to pervious areas
Rooftop storage

Green Roofs

Parking lot storage

Permeable pavements

Rainfall harvesting

Oil / grit separators (for lots < 2 ha)
Underground storage

Infiltration trenches

Soakaway pits

Grassed swales

Vegetated filter strips



e Natural channels
e Sand filters
e Roadside ditches (industrial areas only)

The following source and conveyance controls are not permitted for use within the City
of Kawartha lakes:

e Rear lot ponding

e Pervious pipe systems (for untreated runoff)

e Pervious catchbasin (for untreated runoff or with exfiltration pit located
underneath the CB)

With the exception of the municipal-specific guidelines identified in the sections below,
the guidelines for the design of source and conveyance controls shall be in accordance
with the governing guidelines which are currently documented in the Stormwater
Management Planning and Design Manual (MOE, 2003) as a minimum requirement. In
some cases, additional policies and guidelines per the KRCA’s Development Review
Guidelines may also apply.

4.5.1 Roof Leaders

Roof leaders should be directed to front or rear yard pervious (grassed) areas wherever
possible to promote infiltration and shall not discharge to impervious areas directly
connected to the storm sewer (e.g. driveways, parking areas) unless there is no other
feasible option. Roof leaders shall discharge to the ground surface via splash pads or
extension pipes and flows shall be directed a minimum of 0.6 m away from buildings
such as to prevent ponding or seepage into the weeping tile. Roof leader outlet
locations shall be identified on the lot development plan.

4.5.2 RoOftop“Storage

Flat roofs may be used to store runoff to reduce peak flow rates to storm sewer systems
to mitigate the need for downstream storm sewer size increases. Per the SWMPD
Manual (MOE, 2003), rooftop storage can typically store 50 mm to 80 mm of runoff
subject to the roof loading design. Detention time is typically between 12 to 24 hours.
Supporting calculations and