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� Different volumetric criteria were specified for the major classes of SWMP to reflect
their varying removal efficiencies (which result from their inherent design); and

� Different volumetric criteria were recommended according to the predicted level of
long-term sediment removal.

3.3.1.1 Level of Protection

The federal Fisheries Act prohibits “the deposit of a deleterious substance of any type in water
frequented by fish or in any place under any conditions where the deleterious substance or any
other deleterious substance that results from the deposit of the deleterious substance may enter
any such water” (subsection 36(3)). Any substance with a potentially harmful chemical, physical
(including temperature) or biological effect on fish or fish habitat is considered to be deleterious.
The “first-order” impacts of stormwater runoff are primarily related to suspended solids (SS),
however, so the design of facilities is usually based on the long-term removal of SS from the
stormwater discharge.

The federal Fisheries Act does not differentiate between different types of habitat, but Fisheries
and Oceans Canada (Fish Habitat Management) does recognize that some habitats are more
resilient to perturbation. Based on this, the levels of protection should be chosen to maintain or
enhance the existing aquatic habitat. The level of water quality protection given in watershed
management plans, fisheries management plans, official plans, official plan amendments, plans
of subdivision, site plans, or other environmental management plans should be adhered to when
designing stormwater management facilities. In the absence of these plans, it is possible to select
the desired level of protection based on the characteristics of the receiving watercourse.
However, the decision regarding the level of protection needed should be made based on input
from a qualified aquatic biologist. While general guidance is provided below on the level of
protection recommended for the different habitat types, the level of protection should be based on
site-specific conditions determined through quantification of pre-development suspended solids
loadings to receiving waters and the sediment loading characteristics of the receiving waters.
This will require examination of the existing receiving water aquatic habitat and its interaction
with the surrounding terrestrial habitat through instream sampling, soil type delineation,
vegetation cover, and existing aquatic species inventory as required to justify the level of
protection.

Three levels of protection are given, with the goal to maintain or enhance existing aquatic
habitat, based on the suspended solids removal performance for the different end-of-pipe
stormwater management facilities developed in the continuous simulation modelling.
Descriptions of the habitat characteristics corresponding to the three levels of protection are
given below.
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Enhanced Protection
Enhanced protection or greater should be used when sensitive aquatic habitat will be impacted by
end-of-pipe discharge. Generally this will include receiving waters that have aquatic
communities that have adapted to a low suspended solids environment. Conditions where a
minimum of enhanced protection should be used include:

� Areas with high permeability soils (i.e., Soil Conservation Service (SCS) hydrologic
classes A and B) conducive to infiltration resulting in low suspended solids loadings
from the pre development site;

� Habitat sensitive to sediment and siltation (such as gravel bottom used for bass or
brook trout spawning);

� High baseflow discharge areas (such as groundwater upwellings important to brook
trout);

� Low upstream sediment loads resulting in clear surface water important to
maintaining habitat for sight feeding fish species (such as bass, northern pike, lake
trout, and brook trout); and

� Low pre development erosion characteristics (such as dense vegetation, or erosion
resistant soils).

Normal Protection
Normal protection can be considered when conditions for enhanced protection do not exist.
Example habitats where normal protection may be appropriate include:

� Areas with moderate, natural upstream sediment loads (such as some walleye feeding
habitat); and

� Spawning habitat less sensitive to suspended solids loadings (such as aquatic and
emergent plant beds used by pike and perch).

If there is no subwatershed plan or fisheries information available on the receiving waters,
agencies with fisheries and habitat management responsibilities may require sufficient
background study to justify the use of normal protection where there is known potential for
sensitive aquatic habitat within a reasonable distance downstream. Responsible agencies should
be contacted early in the design process in order to establish a reasonable downstream distance
based on specific studies and local conditions. Generally, normal protection will be considered
suitable where a stable downstream habitat has adapted to moderate sediment loading.
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Basic Protection
Basic protection would only be acceptable where the receiving aquatic habitat is demonstrated to
be insensitive to stormwater impacts and has little potential for immediate or long-term
rehabilitation. Generally, basic protection may be applied in the following conditions:

� Areas where downstream aquatic habitat has adapted to high suspended solid
loadings prior to anthropomorphic changes to the watershed (for example, aquatic
habitat conditions that may be found naturally in areas of fine grained soils); and

� Downstream watercourses have been significantly altered (by urbanization or
agricultural practices), hardened, or polluted, and there is little short or long-term
potential for rehabilitation.

Proponents proposing basic treatment must seek approval from the appropriate agencies with
fisheries and habitat management responsibilities with clear rational and site-specific supporting
data collected from baseline studies or from existing resource management agency data bases
(such as, fishery management plans, watershed management plans, etc.).

Agencies with fisheries responsibilities may also require habitat compensation where stormwater
management design impacts are determined to result in harmful alteration, disruption, or
destruction of fish habitat as defined in the Fisheries Act. Habitat compensation typically
involves the replacing of damaged habitat with newly created habitat or improving the productive
capacity of other aquatic habitat at or near the area of impact.

The levels of protection are based on a general relationship between the long-term average
suspended solids removal of the end-of-pipe stormwater management facilities and the lethal and
chronic effects of suspended solids on aquatic life. The levels of protection correspond to the
following ‘long-term average suspended solids removals’ which refer to the removal by the
SWM facility of suspended solids from the site runoff for the entire range of rainfall events on
that site for a long period of time, at least 10 years. The use of a long-term average is to account
for the variability in characteristics of rainfall events.

� Enhanced protection corresponds to the end-of-pipe storage volumes required for the
long-term average removal of 80% of suspended solids.

� Normal protection corresponds to the end-of-pipe storage volumes required for the
long-term average removal of 70% of suspended solids.

� Basic protection corresponds to the end-of-pipe storage volumes required for the
long-term average removal of 60% of suspended solids.

For SWMPs designed with a by-pass, the calculation of long-term suspended solids removal
must be based on both suspended solids removal in the facility plus suspended solids by-passed
around the facility.
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3.3.2 Water Quality Sizing Criteria

The volumetric water quality criteria are presented in Table 3.2. The values are based on a
24 hour drawdown time and a design which conforms to the guidance provided in this manual.
Requirements differ with SWMP type to reflect differences in removal efficiencies. Of the
specified storage volume for wet facilities, 40 m³/ha is extended detention, while the remainder
represents the permanent pool.

Table 3.2 Water Quality Storage Requirements based on Receiving Waters¹, ²

Protection Level SWMP Type

Storage Volume (m³/ha) for
Impervious Level

35% 55% 70% 85%

Enhanced
80% long-term
S.S. removal 

Infiltration 25 30 35 40

Wetlands 80 105 120 140

Hybrid Wet Pond/Wetland 110 150 175 195

Wet Pond 140 190 225 250

Normal
70% long-term
S.S. removal

Infiltration 20 20 25 30

Wetlands 60 70 80 90

Hybrid Wet Pond/Wetland 75 90 105 120

Wet Pond 90 110 130 150

Basic
60% long-term
S.S. removal

Infiltration 20 20 20 20

Wetlands 60 60 60 60

Hybrid Wet Pond/Wetland 60 70 75 80

Wet Pond 60 75 85 95

Dry Pond (Continuous Flow) 90 150 200 240

¹Table 3.2 does not include every available SWMP type. Any SWMP type that can be demonstrated to the approval agencies to
meet the required long-term suspended solids removal for the selected protection levels under the conditions of the site is
acceptable for water quality objectives. The sizing for these SWMP types is to be determined based on performance results that
have been peer-reviewed. The designer and those who review the design should be fully aware of the assumptions and sampling
methodologies used in formulating performance predictions and their implications for the design.

²Hybrid Wet Pond/Wetland systems have 50-60% of their permanent pool volume in deeper portions of the facility (e.g., forebay,
wet pond).
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Tubers or rhizomes may be planted after dormancy in the fall or in the early spring before the
growing season starts. Tubers are forced into soft substrates deep enough to prevent them from
floating out and rhizomes are inserted into slits or trenches angled slightly upward.

Whole plants have the advantage of an established root structure for early stability. Shoots at least
10 cm tall reduce mortality due to overtopping but should not exceed 25 cm to reduce the threat
of windthrow before the roots have an opportunity to anchor the plant in the substrate. They
should be planted in the spring. Bare root seedlings are more susceptible to transplanting shock
than containerized plants that have their roots in a suitable growth medium. Refer to the Native
Plant Resource Guide for Ontario (Society for Ecological Restoration, 2001) for suppliers of
various plants and stock types (seed, seedlings, containers).

Plant spacings of 0.75 m to 1.5 m are commonly used. Decreasing the spacing reduces the time
required to achieve complete coverage. The spacing between trees will be larger (5 m - 6 m). In
shallow water zones, the planting rows should be perpendicular to the direction of the water flow
to minimize the potential for channelization.

Ideally, vegetation should be allowed to overcome planting shock before being subjected to the
stresses of flooding and contaminant loadings. Herbaceous species may take up to several years to
become well established and woody species may take much longer. During the start-up period, the
vegetation should be monitored frequently. If areas of vegetation appear to be unhealthy or dead,
replanting may be required.

4.6.2 Wet Ponds

Wet ponds are the most common end-of-pipe stormwater management facility employed in
Ontario. They are less land-intensive than wetland systems and are normally reliable in operation,
especially during adverse conditions (e.g., winter/spring) This reliability can be attributed to
several factors:

� performance does not depend on soil characteristics;
� the permanent pool minimizes re-suspension;
� the permanent pool minimizes blockage of the outlet;
� biological removal of pollutants occurs; and
� the permanent pool provides extended settling.

Wet ponds can be designed to efficiently provide for water quality, erosion and quantity control,
reducing the need for multiple end-of-pipe facilities. Wet ponds can be designed with extensive
landscaping and associated recreational amenities, contributing to the character of the community
and enhancing its marketability.

Design Guidance
A good design for a wet pond involves attention to a variety of criteria. In current practice the
emphasis tends to be on volumetric aspects of design. However, the operational success of a wet
pond is often dependent upon other design elements.
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Figure 4.17 illustrates a wet pond. A summary of the design guidance given for wet ponds is
provided in Table 4.6, and a more detailed discussion of design elements is provided in the
following sections.

Sediment Forebay Concrete Outlet
Structure

Natural Stone
Faced Inlet

 W etland Plantings 

Vegetation for
Safety & Aesthetics

Subm ergent Plantings 
Maintenance 

Access

Figure 4.17: Extended Detention Wet Pond

Drainage Area
Wet ponds require a minimum drainage area of about 5 hectares to sustain the permanent pool,
unless there is another source of water, such as a high local groundwater table. The preferred
drainage area for wet ponds is � 10 hectares.

Volumetric Sizing
A subwatershed plan will provide guidance with respect to the permanent pool and active storage
(extended detention) required. If a subwatershed plan has not been completed, please refer to
Chapter 3. The larger of the erosion control active storage and the water quality active storage
should be provided. Normally, it is not necessary to provide both types of storage. Where erosion
control active storage exceeds 40 m³/ha, the water quality active storage can be neglected
(because of similar drawdown characteristics).
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Table 4.6: Wet Ponds – Summary of Design Guidance

Design Element Design Objective Minimum Criteria Preferred Criteria

Drainage Area Volumetric
turnover

5 hectares � 10 hectares

Treatment
Volume

Provision of
appropriate Level
of protection (see
Section 3.3.1.1)

As per Table 3.2 1. Permanent Pool volume
increased by expected
maximum ice volume

2. Active Storage increased
from 40 m³/ha to 25% of
total volume

Active Storage
Detention 

Suspended Solids
Settling

24 hrs (12 hrs if in conflict
with minimum orifice size)

24 hrs

Forebay Pre-treatment Minimum Depth: 1 m

Sized to ensure non-erosive
velocities leaving forebay

Maximum Area: 33% of
total Permanent Pool

Minimum Depth: 1.5 m

Maximum Volume: 20% of
total Permanent Pool

Length-to-
Width Ratio

Maximize flow
path and minimize
short-circuiting
potential

Overall: minimum 3:1 (may
be accomplished by berms,
etc.)

Forebay: minimum 2:1

From 4:1 to 5:1

Permanent Pool
Depth

Minimize re-
suspension, avoid
anoxic conditions

Maximum Depth: 3 m

Mean Depth: 1 m - 2 m

Maximum Depth: 2.5 m

Mean Depth: 1 m - 2 m

Active Storage
Depth

Storage/Flow
Control

Water Quality and Erosion
Control: maximum 1.5 m

Total (including quantity
control): 2 m

Water Quality and Erosion
Control: maximum 1.0 m

Total (including quantity
control): 2 m

Side slopes Safety

Maximize the
functionality of the
pond

5:1 for 3 m on either side of
the permanent pool

Maximum 3:1 elsewhere

7:1 near normal water level
plus use of 0.3 m steps

4:1 elsewhere



Table 4.6: Wet Ponds – Summary of Design Guidance (cont’d)

Design Element Design Objective Minimum Criteria Preferred Criteria
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Inlet Avoid clogging/
freezing

Minimum: 450 mm

Preferred pipe slope: > 1%

If submerged, obvert
150 mm below expected
maximum ice depth

Outlet Avoid clogging/
freezing

Minimum: 450 mm outlet
pipe

Reverse sloped pipe should
have a minimum diameter
of 150 mm

Preferred pipe slope: > 1%

If orifice control used,
75 mm diameter minimum

Minimum 100 mm orifice

Maintenance
Access

Access for
backhoes or
dredging
equipment

Provided to approval of
Municipality

Provision of maintenance
drawdown pipe

Sediment Drying
Area

Sediment removal While preferable, should
only be incorporated into
the design when it imposes
no additional land
requirement

To be provided above
maximum water quality
water level

Drainage returned to Pond

Buffer Safety Minimum 7.5 m above
maximum water
quality/erosion control
water level

Minimum 3 m above high
water level for quantity
control




