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FORWARD TO USERS
The City of Cambridge originally established a City-wide Stormwater Management Policy in 1983, and
subsequently updated the Policy in 1997. While the 1997 Policy provides information to direct
practitioners in the design of stormwater management facilities (i.e. side slopes, fencing requirements,
landscaping), it also provides direction to City staff and departments on matters such as maintenance and
the planning of stormwater management facilities. As part of the Stormwater Management Master Plan
which was initiated in 2007, the City’s Stormwater Management Policy (1997) has been updated to reflect
current standards of practice and Regional/Provincial guidelines, as well as to address some noted
deficiencies in the 1997 standards which have been recognized since its application within the City of
Cambridge. Specific comments and the associated revisions to the 1997 policy are summarized in the
following table.
Summary of Comments and Revisions to City of Cambridge Stormwater Management Policy
1.

2.

3.

4.

5.

Comment
Fencing
of
facilities
should
control
encroachment and debris in low-visibility, lowuse areas such as employment zones and should
demark the limits between non-municipal and
private lands. In all other instances, the use of
safety benching, terracing, and deterrent
planting should be applied.
The City requires sufficient detail at the
planning level in order to account for
appurtenances (i.e. access, decanting zones,
etc.). The Stormwater Management Policy
should reference the City’s Planning Policy
The Stormwater Management Policy should
distinguish between Site Plans and Plans of
Subdivision with respect to the planning of
private facilities.
Rooftop and parking lot storage should include
requirements for a control structure within a
Manhole within the City’s right-of-way, or the
MTO approach of having a short pipe within
the ground to act as the control.
Private stormwater management facilities
should require an annual report and an
easement placed over the facility to allow for
the municipality to conduct the work in the
event that the owner is delinquent.

Revision
Policy 7 h) has been revised accordingly.

Policy 2 and Section 4.2 have been revised
accordingly.

Policy 2 has been revised accordingly.

Section 5.1.4.2 has been revised accordingly.
Further revisions recommended to be implemented
following further dialogue with City Legal.

Section 4.3.2 d has been revised accordingly.
Further revisions recommended to be implemented
following further dialogue with senior City Staff
regarding
overall
Site
Plan
compliance
requirements.
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Summary of Comments and Revisions to City of Cambridge Stormwater Management Policy
6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Comment
The use of natural areas for stormwater quantity
control should be discouraged for controlling
frequent storm events. The use of natural areas
for stormwater quantity control may be
acceptable for mitigating existing flooding
issues for less frequent events (i.e. above 10
year) or for controlling Regional Storms, subject
to City and GRCA approval, and the submission
of a Terrestrial Impact Assessment.
Specifics regarding acceptable practices for
groundwater control should be reflected in the
Stormwater Management Policy.
Multi-developer facilities need to be maintained
by the first developer constructing the system
until the facility is assumed by the City.
The Stormwater Management Policy should
indicate that specific criteria for quantity and
quality controls for future development should
be embedded within the Master Drainage Plans,
Subwatershed Plans, and associated Class
Environmental Assessments rather than Policy
and Guidelines.
Dry ponds are generally not part of the formal
water quality control system; nevertheless, the
extended detention component as well as any
swales through the dry pond could contribute to
the overall water quality improvements through
the treatment train approach.
Reference to the MOE Stormwater Management
Planning and Design Manual 2003 should be
incorporated into the City’s Stormwater
management Policy.
Minimum length-to-width ratios for Stormwater
Management Facilities should be included.
Section 4.3.1 a) should reflect a need to
demonstrate safe conveyance from the site to the
receiving watercourse.
The Erosion and Sediment Control Guidelines
for Urban Construction (2006) should be
included.
The Water Balance approach needs to be
incorporated along with an overall discussion on
Low Impact Development measures.

Revision
Policy 7 i) and Section 4.3.2 d) have been revised
accordingly.

Section 4.3.1 b) revised according to the
information provided.
Section 4.3.2 d and Section 7 have been revised
accordingly.
Policy 1 and Section 4.1 have been revised
accordingly.

Policy 7 a) and Section 5.1.1 have been revised
accordingly.

Section 4.3.2 d) has been revised accordingly;
Table 3.3.2 from the current MOE Guidelines is to
be included in Appendix B.
Policies 7 b), 7 c), and 7 f), as well as Sections
5.1.1, 5.1.2, and 5.1.3 have been revised
accordingly.
Section 4.3.1 a) has been revised accordingly.

Section 4.5 has been revised to include reference to
the Greater Golden Horseshoe Conservation
Authorities Publication.
Section 4.3.1 a) has been revised accordingly
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Summary of Comments and Revisions to City of Cambridge Stormwater Management Policy
16.

17.

18.

19.

20.

21.

Comment
The Glossary of Terms needs to include
definitions of “pre-development”, “postdevelopment”, “on-line facility”, “off-line
facility”, “infill”, and “intensification”.
The generic reference to “stormwater
management pond” should be changed to
“stormwater management facility”.
Prohibiting/discouraging surface storage within
parking lots may preclude the application of onlot measures (i.e. bio-retention facilities).
Silt fences and dust suppressants should be
included as erosion and sediment control
measures.
The Stormwater Management Policy should
specify that requirements for wetlands pertain
specifically to constructed wetlands.
Children’s play equipment should not be
permitted within stormwater management
facilities.

Revision
Glossary of Terms has been revised accordingly.

Changes incorporated throughout the document.

Policy 7 k) has been revised accordingly.

Section 4.5 has been revised accordingly.

Section 5.1.2 has been revised accordingly.
References to wetlands within the document have
been revised to specify constructed wetlands.
Policy 7 n) has been added accordingly.
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1. SUMMARY
The following policies and guidelines are to be used to assist the development industry and City staff with
the technical and aesthetic design of stormwater management systems in the City of Cambridge. They do
not comprise detailed engineering design parameters but are rather to be considered as principles to direct
design. The City of Cambridge stormwater management guidelines were originally developed in 1997 to
incorporate the work of an inter-municipal committee which brought the guidelines into conformity with
the Ministry of Environment and Energy’s “Stormwater Management Practices Planning and Design
Manual” at that time (1994). Those guidelines incorporated extensive landscaping principles in an attempt
to improve the aesthetic design and reduce ongoing maintenance costs of the facilities.
The 1997 policies and guidelines were reviewed and updated in 2011 as part of the City’s Stormwater
Management Master Plan in order to incorporate current design standards and practice for stormwater
management and address emerging issues. The update to the City’s Stormwater Management Policies and
Guidelines has been reviewed by the Technical Team, which included representatives from various City
Departments as well as the Grand River Conservation Authority. Guidelines related to each policy are
detailed in the document to clarify implementation. These policies and guidelines are to be applied by the
practitioner, in conjunction with current Provincial and Regional standards of practice.

Stormwater Management Policies
1.

The City of Cambridge will participate in the development of subwatershed plans in cooperation with
other local municipalities, the public, the Grand River Conservation Authority, the Regional
Municipality of Waterloo, the Ministry of Natural Resources, the Ministry of the Environment and any
other appropriate agencies. The stormwater management planning and design process shall include
verification that the proposed facility design complies with the stormwater quality, erosion, and
quantity control criteria prescribed in the governing Master Drainage Plans, Subwatershed Studies,
and/or Class Environmental Assessments.

2.

Stormwater management planning and design shall assess and address specific requirements for
stormwater quality, quantity, and erosion control, with the objective of preserving the hydrologic cycle
and an emphasis on source controls. All stormwater management plans and designs for Site Plans
and Plans of Subdivision shall be reviewed in conjunction with the City of Cambridge’s Planning
Policy in order to ensure that sufficient detail is provided at the site planning level to provide the
requisite land for various stormwater management facility appurtenances (i.e. access, decanting
zones, etc.).

3.

Stormwater management practices planning principles will be incorporated into the design of the
major-minor drainage system.

4.

For subdivision developments, wetlands and wet ponds will be on lands dedicated to the City of
Cambridge in addition to any lands required to be dedicated for park purposes under the Planning
Act. Lands for dry ponds may be accepted as parkland dedication, at the sole discretion of the City of
Cambridge. The acceptability of these lands as parkland dedication will be primarily based on the
need, location, design and usability of the stormwater management facility as a functional park space.
Only lands a minimum elevation 0.3 m above the five year storm elevation and consisting primarily of
relatively flat area (<5% grade)will be considered for acceptance by the City of Cambridge as
parkland dedication. All cost for the provision of park amenities within dry ponds shall be borne by
the developer. Under no circumstances shall children’s play equipment be permitted within
stormwater management facilities.

5.

Developers of new plans of subdivision and industrial, commercial, institutional and multi-residential
site plans shall implement erosion and sediment control measures.
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6.

In all cases, implementation of the “Aesthetic and Landscape Design Criteria” shall have regard for
approved master drainage plans and subwatershed plans, which plans shall take precedence over
these criteria in the event of conflict.

7.

Aesthetic and Landscape Design Criteria - Plans of Subdivision and Site Plans - Dry Ponds,
Wetlands, and Wet Ponds

a) Stormwater management dry ponds shall be designed to limit the maximum depth of water to 1.8 m
above the lowest point of the stormwater basin. An additional 0.3 m freeboard is required above the
maximum operating water surface elevation. The maximum depth of the extended detention zone shall not
exceed 1.0 m above the lowest point of the pond. Stormwater Management dry ponds are not considered to
provide formal stormwater quality control, although the extended detention component for erosion control
and any swales within the facility could contribute to overall water quality improvements as part of an
overall treatment train.
b) Maximum side slope will be 5:1 from the bottom of the dry pond to the limit of maximum extended
detention, with a minimum horizontal length of 3.0 m. The minimum allowable gradient on the bottom of
the basin shall be 1.0 % and the maximum gradient shall be 5 %. The length-to-width ratio of dry ponds
shall be a minimum of 4:1.
c) Stormwater management wetlands shall be designed to limit the maximum depth of water to 2.1 m above
the lowest point of the stormwater basin excluding micropools. An additional 0.3 m freeboard is required
above the maximum operating water surface elevation. The maximum depth of the extended detention zone
shall not exceed 1.0 m above the permanent pool elevation. Maximum depth of detention storage zone
(including extended detention storage) shall not exceed 1.8 m above the permanent pool elevation. The
permanent pool depth shall range between a minimum average depth of 0.15 m to a maximum average
depth of 0.3 m. The length-to-width ratio of wetlands shall be a minimum of 3:1.
d) A maximum 5:1 slope below the permanent pool level shall be permitted around the entire stormwater
management wetland. A maximum 5:1 slope above the permanent pool level shall be permitted around the
entire stormwater management wetland. The slope shall extend from the permanent pool level, to the limit
of maximum extended detention. The horizontal distance of this slope must be a minimum of 3.0 m.
e) Micropools shall not exceed an additional maximum depth of 0.3 m below the permanent pool level.
Micropools shall not exceed 5% of the total wetland permanent pool surface area.
f) Stormwater management wet ponds shall be designed to limit the maximum depth of water to 3.3m
above the lowest point of the stormwater basin. An additional 0.3 m freeboard is required above the
maximum peak flow flood level. The maximum depth of the extended detention zone shall not exceed 1.8 m
above the permanent pool elevation. The permanent pool depth shall range between a minimum depth of
1.0 m to a maximum depth of 1.5 m. The length-to-width ratio of wet ponds shall be a minimum of 4:1.
g) A maximum 5:1 slope below the permanent pool level shall be permitted around the entire stormwater
management wet pond. The horizontal distance of this slope must be a minimum of 3.0 m. A slope
commencing from this point to the lowest point of the stormwater basin shall be a maximum of 3:1. A
maximum 5:1 slope above the permanent pool level shall be permitted around the entire stormwater
management wet pond. The slope shall extend from the permanent pool level to the limit of maximum
extended detention. The horizontal distance of this slope shall be a minimum of 3.0 m.
h) Fencing of stormwater management facilities shall be implemented in low-visibility and low-use areas
(i.e. employment zones) in order to control encroachment and debris, and shall be implemented elsewhere
in order to demark the limits between municipal and private lands. In all other instances, the use of fencing
shall be minimized, and other techniques (i.e. benching, terracing, deterrent planting) shall be
implemented. Fencing and/or property demarcation shall be to City standards.
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i) Existing natural areas may only be used for stormwater quantity control, in order to mitigate existing
flooding issues and to control storm events greater than the 10 year frequency, subject to the completion of
a Terrestrial Impact Assessment and the approval of the City of Cambridge and the Grand River
Conservation Authority. Under no circumstances shall natural areas be considered to provide formal
stormwater quality control. In situations where existing natural areas are proposed to be used for
stormwater management, exemptions to the depth and slope criteria may be provided to minimize
disturbance to the natural feature, at the discretion of the City of Cambridge.
Subdivisions Only
j) A landscaping plan approved by the City of Cambridge will be required for all stormwater management
facilities. As part of the landscaping plan, the developer shall be required to provide a permanent sign in
easily accessible, visible areas to inform the public of the function, use and maintenance of the stormwater
management area and park, if applicable. All required landscaping, in accordance with the approved plan
shall be installed at the developer's cost as set out in the subdivision agreement.
Site Plans Only
k) Surface storage for stormwater quantity control (i.e. parking lot and rooftop storage) shall be
considered only if it is demonstrated that no other measures for stormwater quantity control can be
reasonably implemented. Surface ponding within LID measures, such as bioretention swales, may be
acceptable.
l) Should any on-site stormwater management measures be implemented for site plans, an easement to
each facility and outlet structure shall be dedicated to the City from the nearest vehicular entrance off of
the City’s right-of-way and extending to the control structure.
m) Surface storage for stormwater management (i.e. parking lot and rooftop storage) shall be designed
for stormwater quantity control only; under no circumstances shall surface storage be applied for
stormwater quality or erosion control. Stormwater quantity controls located in parking areas shall be
designed such that the maximum depth of water, at any time, shall not exceed 0.3 m.
n) Under no circumstances shall children’s play equipment be permitted within designated stormwater
management facilities.
8. Implementation
a) New draft plans of subdivision shall consider the effects of the proposed subdivision on the existing
drainage area, including proposed mitigative measures as required. The design of subdivision
stormwater management plans will implement the recommendations of master drainage plans and
subwatershed plans where they exist.
b) New industrial, commercial, institutional and multi-residential site plans shall consider the effects of
the proposed development on the existing drainage area, including proposed mitigative measures as
required. The design of stormwater management plans through site plan approval will implement the
recommendations of master drainage plans and subwatershed plans where they exist. Stormwater
quality control for infills and redevelopment shall be provided through the cash-in-lieu program for
the construction of retrofit facilities to provide stormwater quality control.
The following sections comprise guidelines which will be used to implement the above listed policies.
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2. INTRODUCTION
The objective of stormwater management is to provide an effective method to convey and control
stormwater runoff in developing areas. Traditional design practices focused on the efficient conveyance of
stormwater runoff from the developing site to the receiving water course, the conversion of sheetflow
conveyance to concentrated flow at a single outlet, as well as the provision of on-site measures to control
peak flows (i.e. quantity) of storm runoff. Although the storm drainage systems were aimed at providing a
high level of convenience during more frequently occurring storms, little consideration was given to the
more intense but less frequent storms for urban drainage system design. The results of such a major
occurrence would cause flooding, erosion and water quality problems throughout the drainage basin.
Rather than shifting or solving such potentially expensive problems downstream, the emphasis of
stormwater management is to control stormwater runoff at, or near, its source. The specified level of
control for subject lands is typically designated by a Watershed/Subwatershed or Master Drainage Plan
where they exist. Such plans account for additional constraints (i.e. economic and physical limitations)
which may limit the capacity of proposed stormwater management systems. Such plans may also
demonstrate that the existing downstream capacities are sufficient to accommodate local increases in postdevelopment peak flows (i.e. oversized sewers or watercourse reaches with adequate capacity and
resistance to flow increases).
Concern for the protection and enhancement of the aquatic environment has grown in recent years to
encompass a broad range of issues to be addressed, beyond flooding and erosion. These issues include the
maintenance of base flow, low water temperature and stream geomorphology. Added to this is the
protection of terrestrial resources and ground water systems, resulting in the current practice of planning
for land use and resource management on a subwatershed basis. Subwatershed plans aim to develop an
ecosystem-based resources management strategy, using subwatershed boundaries for technical studies and
land use planning (Subwatershed Planning, 1993).
In order to effectively implement the recommendations of subwatershed plans, the City of Cambridge has
developed stormwater management policies and guidelines. Stormwater management provides an
integrated approach to water management (water quality, flooding, erosion, recharge) recognizing that
stormwater management solutions must be economically efficient to construct and maintain. Good
planning integrates site design and stormwater management measures design into one process (MOEE,
2003). Through the implementation of the policies and guidelines outlined in this document, the City has
established the framework for sound stormwater management practices acceptable to the community.
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3. STORMWATER MANAGEMENT OBJECTIVES
The prime goal of this document is to provide stormwater management policies and guidelines which are
technically effective and also result in environmentally and aesthetically acceptable control of urban
stormwater runoff. In support of this goal, the City of Cambridge Official Plan, General City Plan 19812001 (Section 2.6.5.1 and 2.6.5.2) outlines several stormwater management policies and objectives. The
City of Cambridge Stormwater Management Guidelines (1997) summarized the official plan's stormwater
management objectives as follows:
1.

Prevent loss of life, minimize property damage and health hazards.

2.

Protect receiving water courses by minimizing the effect of increased runoff due to new developments
and assist in ground water recharge wherever possible.

3.

Minimize flooding and erosion of lands.

4.

Reduce or eliminate inconvenience from surface ponding or flooding.

5.

Minimize sedimentation, siltation and other forms of pollution on receiving water courses which may
result from new developments during all stages of construction.

6.

Minimize the total capital and operation and maintenance cost of drainage works related to the
drainage basin.

7.

Apply adaptive management principles for future adjustments to facility functions.

These objectives remain valid today, with the understanding that there has been a shift in approach from
remediating existing environmental problems to proactively stressing protection and enhancement of the
environment. This is aided through the multidisciplinary efforts of subwatershed planning which
emphasize the protection of the form and function of the natural environment. Contemporary stormwater
management is expected to operate within this new ecological framework.
The stormwater management policies, guidelines and aesthetic design criteria established within this report
have been formulated in such a manner as to help achieve the objectives described above, within the new
ecological framework. They will assist the City of Cambridge in implementing provincial policies and
guidelines as well. In 1997, the original document was updated to include the work of a joint municipal
committee report on design principles for stormwater management facilities. The purpose of its report was
to, “...provide principles to augment the MOEE “Storm Water Management Practices Planning and Design
Manual” to achieve the highest level of utilization, aesthetics, environmental benefits and ease of
maintenance for stormwater management facilities in our community.”
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4. STORMWATER MANAGEMENT GUIDELINES & POLICIES
The following guidelines and policies shall be followed wherever feasible to ensure the satisfactory
management of stormwater runoff in an environmentally sound manner.

4.1 Subwatershed Plans
Policy 1. The City of Cambridge will participate in the development of subwatershed plans in cooperation
with other local municipalities, the public, the Grand River Conservation Authority, the Regional
Municipality of Waterloo, the Ministry of Natural Resources, the Ministry of the Environment and any
other appropriate agencies. The stormwater management planning and design process shall include
verification that the proposed facility design complies with the stormwater quality, erosion, and quantity
control criteria prescribed in the governing Master Drainage Plans, Subwatershed Studies, and/or Class
Environmental Assessments.
The objective of the overall process of subwatershed planning is to develop an understanding of the
biological resources and physical systems, their inter-dependencies, and their linkages. This understanding
is then translated into management decisions and direction to developers wishing to proceed with land
developments. The subwatershed plan is normally carried out under public proponency, generally by the
Municipality in support of a Secondary Planning Process or by Conservation Authority, supported by a
multi-agency steering committee of which the City of Cambridge is a member. A completed subwatershed
plan will require the approval of the affected authorities and then be adopted by the City of Cambridge
Council as an implementation plan. Subwatershed planning fundamentally changes the way developments
is dealt with through the planning process. Subwatershed plan approval must precede individual
subdivision approvals in order that the individual subdivision plan can be assessed against the goals and
objectives set out for the entire drainage basin.
The City of Cambridge uses the Ministries of Natural Resources and Environment and Energy's
"Subwatershed Planning" document dated June 1993 as guidance for participation in subwatershed
planning exercises.
In cases where no Master Drainage Plan (MDP) or Watershed/Subwatershed Planning has been completed
or development lands are considered as external drainage areas to a MDP, watershed/subwatershed
planning areas, consultation with the City shall determine if runoff peak flows shall be controlled to predevelopment levels or alternative stormwater management is required. Discussion with the City’s Planning
Services Department shall be required to determine the scope of assessment based on the potential impact
on the receiving storm system. Should the proponent establish, to the satisfaction of the City’s Planning
Services Department, that the potential impact of the proposed development would be minimal, the City’s
Planning Services Department could decide that detailed modelling and analysis may not be required.
Should the City’s Planning Services Department deem a more detailed assessment appropriate, the
proponent would need to demonstrate through appropriate modelling and analysis, that uncontrolled flow
will not cause detrimental impacts on downstream properties and watercourse systems. At the
development application stage, before the City’s Planning Services Department will accept an increase in
runoff rates, the proponent must also receive endorsement from the agencies having jurisdiction. Overcontrol of runoff (i.e. less than pre-development runoff), may also be required as it relates to downstream
constraints.

4.2 Stormwater Management Practices Planning
Policy 2. Stormwater management planning and design shall assess and address specific requirements for
stormwater quality, quantity, and erosion control, with the objective of preserving the hydrologic cycle and
an emphasis on source controls. All stormwater management plans and designs for Site Plans and Plans
of Subdivision shall be reviewed in conjunction with the City of Cambridge’s Planning Policy in order to
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ensure that sufficient detail is provided at the site planning level to provide the requisite land for various
stormwater management facility appurtenances (i.e. access, decanting zones, etc.).
The preservation of the hydrologic cycle minimizes the potential for cumulative downstream flooding,
erosion, and baseflow impact. No one stormwater management technique is universally applicable to
achieve stormwater management targets. Stormwater management practices are applied within the majorminor drainage systems to address both the local and downstream targets. The application of stormwater
management measures are preferred in the following hierarchy:
1. Stormwater Lot Level (Source) Controls;
2. Stormwater Conveyance (Transport) Controls; and
3. End-of-pipe SWM Facilities.
Generally, a combination of techniques will be required to address the overall set of stormwater
management concerns.

4.3 Major-Minor Drainage System
Policy 3. Stormwater management practices planning principles will be incorporated into the design of the
major-minor drainage system.
Through stormwater management techniques, urban drainage can occur in two distinct ways.
The minor drainage system is comprised of swales, open ditches, gutters, catchbasins and storm sewers.
The minor system is designed to accommodate the runoff from the more frequent, less intense storms,
varying from the 1 year to 5 year return period event. The minor system’s principal function is to reduce
the inconvenience of the storm to pedestrians, motorists and property owners due to minor flooding.
The major drainage system is comprised of natural streams, valleys, constructed channels, ponds and
roads. The major system is the route of the stormwater runoff when the capacity of the minor system has
been exceeded, such as in the occurrence of a major storm event greater than the 5 year return period
storm. This drainage system will exist whether it has been designed or not. It should be designed to the
Regulatory Storm event (the greater of the 100 year or the Regional Storm). The major system’s function is
to minimize property damage and loss of life due to major flooding.

4.3.1 Minor Drainage System
The minor drainage system shall be comprised of the storm sewers, swales and minor ditches. The
minor drainage system for all developments shall be designed to accommodate the 5 year return
period storm and discharge to an approved outlet or to the major drainage system.

4.3.1 a) Surface Runoff Control
Where downstream constraints exist in the minor system, the peak post-development runoff shall
not exceed the peak pre-development flow for up to the 5 year return period storm. It is the
developer’s responsibility to ensure that all runoff generated in excess of that amount, such as for
the more intense less frequent storm, be controlled on site in a manner acceptable to the City. In
situations where no minor system exists, the developer will be required to control runoff to predevelopment quantity. The design of stormwater runoff control measures shall include provisions
for the safe conveyance of storm runoff from the site to the receiving watercourse.
Methods which the developer will implement to achieve this goal may include lot level (source)
controls, conveyance (transport) controls, and end-of-pipe facilities. Recently, Low Impact
Development practices have emerged as an approach toward stormwater management planning
and design (ref. TRCA, CVC, 2010). This approach emphasizes the application of source
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controls, which would intercept (capture) runoff, filter runoff, and allow runoff to infiltrate into
the native soil, or convey runoff. The benefits derived from this practice include stormwater
quality control, maintaining water balance, and, in some instances, erosion protection for the
receiving system. Provincial standards regarding the planning and design of each of these
techniques is currently under development; guidelines are available in the Low Impact
Development Stormwater Management Planning and Design Guide (CVC and TRCA, 2010).
Stormwater Lot Level (Source) Controls
The following are source controls which should be considered in the design of the minor
system:
• Discharging all rain water leaders to grassed areas.
• Rooftop storage with hoppers.
• Parking lot storage.
• Lot grading.
• Soak away pits.
• Cisterns.
• Bioretention and special bioretention.
• Green roofs.
• Soil amendments.
• Tree clusters.
• Filter strips.
• Permeable pavement.
Stormwater Conveyance (Transport) Controls
The use of the following will reduce the rate of runoff by prolonging the time of
concentration and increasing groundwater recharge:
• Inlet control such as catchbasin pacing and flow control devices.
• Seepage trenches.
• Grassed swales.
• French drains.
• Natural channels.
End-of-Pipe Stormwater Management Facilities
End-of-pipe stormwater management facilities generally receive stormwater from a
conveyance system (ditches, sewers) and discharge it to the receiving waters.
•
Dry Ponds, Wetlands, Wet Ponds and Hybrids (Refer to Section 4.3.2 d))
•
Underground Storage Tanks
•
Superpipes

4.3.1 b) Ground Water Control
Foundation drains or weeping tiles shall be serviced by sump pumps and shallow storm sewers;
third pipe foundation drain collectors or direct gravity drainage of foundation drains to storm
sewers shall not be permitted. Sump drainage is preferred to discharge to the surface; however, if
soil conditions are frequently saturated and/or surface water conveyance constraints exist, a
gooseneck design over the foundation which is directed to the storm sewer may be permitted.
Under no circumstances shall the foundation drains be connected to the sanitary sewer. It will be
the responsibility of the developer to prepare a hydrogeological report for the proposed
subdivision indicating the levels of the existing high ground water table. This report shall be taken
into account when designing the storm sewer system and lots or blocks that may require a storm
sewer connection. The base of all footings must be a minimum of 0.75 metres above the water
table as indicated in the hydrogeological report.
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4.3.1 c) Streets and Gutters
The depth of flooding permitted on streets while acting as part of the minor drainage system (5
year storm) is given in the following table. This table also lists the depths of flooding which may
occur on streets during the major storm such as the 100 year return period storm.
TABLE 1. Depth of Street Flooding
ROADS
local roads
collector roads
arterial roads

MINOR STORMS (2 TO 5 YEAR)
to crown
one lane free
one lane in each direction

all roads

no curb overtopping
no flow across intersection

MAJOR STORMS (100 YEAR)

depth of water at crown shall not
exceed 0.15 metres
depth of flow at gutter (m) x
velocity of flow (m/s) not
greater than 0.65 m2/s

4.3.2 Major Drainage System
The major drainage system consists of the natural streams, ditches, channels, streets and retentiondetention ponds. For new developments, the major drainage system shall be designed to
accommodate the run off from the less frequent rainfall events up to and including the 100 year
return period storm or regional storm, whichever is greater.
Areas of existing development which have not been designed for the major-minor storm system
shall be reviewed on an individual basis.

4.3.2 a) Degree of Runoff Control
The subdivision/site plan designer should aim at reducing or preventing the adverse impact of
development instead of mitigating or remediating it with stormwater management practices. The
developer is responsible to ensure that the post-development peak storm runoff will not exceed the
pre-development peak runoff from the 2 year through 100 year events. This condition may be
waived if it can be demonstrated through engineering or hydrological studies that the receiving
watercourse can accommodate the increased flow as well as limiting any detrimental effects. If it
is found that the receiving system cannot convey the post-development flow up to the 100 year
event, the post development runoff for that storm shall not exceed the capacity of the receiving
system.
Peak flows from areas of new development shall also be controlled where existing downstream
flooding and/or erosion constraints have been determined in the master drainage plan,
subwatershed plan or other studies and reports. In this case, the minimum requirement is for the
developer to design the stormwater management system within the development such that the
post-development flow will not exceed the maximum allowable pre-development runoff rate
before flood damage occurs downstream. A hypothetical example of this may be that the 50 year
return storm at the pre-development level is the limit of the discharge rate before flooding occurs.
This may necessitate the implementation of oversized detention facilities to release the excess
runoff to an acceptable level. The additional costs to oversize and construct such works over and
above the developer's standard requirements will be shared with the City through the
Development Charges reserve fund.
The capacity available in the receiving watercourses will be shared among the various lands
within the drainage basin (as determined in the subwatershed plan where one exists).
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In areas which do not have a master drainage plan or subwatershed plan, post-development peak
flows in the major system shall not exceed the pre-development peak flows for the 2 year to the
Regulatory storm.
Several Municipal jurisdictions have implemented a “zero increase in peak runoff rate” policy
for controlling post-development runoff from the subject site. While this type of policy provides
simple and clear direction regarding stormwater management flood control, a uniform application
of this type of policy does not consider the potentially negative effects on watercourses from
extended periods of controlled peak discharge (i.e. increased erosion). Moreover, the strict
adherence to this policy may, in fact, result in increased peak flow rates online the receiving
watercourse due to the timing of the peak flow from the stormwater management facility and the
time of the peak online the receiving watercourse, in comparison to the predeveloped or
uncontrolled scenario.

4.3.2 b) Culvert and Bridge Hydraulic Capacity
The capacity of culverts and bridges for road crossings of major system water courses in an urban
area have commonly been designed for freeboard and clearance for the following frequencies.
TABLE 2. Design Flood Frequency
Road
Culverts Up to a 6.0 Metre
Bridges or Culverts Over a 6.0 Metre Span
Classification
Span
Arterial
50 year
100 year to Regional
Collector
25 year
50 year
Local
10 year
25 year
Temporary
5 year
5 year
Detour
2 to 5 year
5 to 10 year
Driveway
* Subject to Change. Please refer to the latest version of the Ministry of Transportation Guidelines
Please note that on regulated watercourses, the effect of culvert and bridge structures on major
flows up to the greater of the 100 year or Regional Storm flood must be considered to the
satisfaction of the Grand River Conservation Authority.
When a developer requires a culvert or bridge over a watercourse that will only benefit the
developer's lands, the entire cost of the culvert or bridge shall be borne by the developer. If it is
determined that the culvert or bridge must be oversized to accommodate external drainage areas
over and above the developer's standard requirements, the City will cost share on the additional
works through the Development Charges reserve fund. All cost sharing involving the construction
or oversizing of these facilities must receive the approval of the City.

4.3.2 c) Creek Channelization
Creek channelization or rechannelization shall be avoided wherever possible. If these works are
necessary, they shall be designed for the Regulatory event and provide suitable measures to
maintain stability under the design event. The use of a natural channel design principles is
encouraged. This means restoring the channel to a natural function, while maintaining the
hydraulic properties of the watercourse. An example of use of this technique is the Groff Mill
Creek between the railway, downstream of the Dumfries Conservation Area to the Galt Country
Club. In the design of channels, consideration shall be given to the ease of maintenance, hydraulic
efficiency and environmental and aesthetic impact on the natural state of the water course and its
receiver. Any proposed channelization of a watercourse may be subject to approval by the
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Department of Fisheries and Oceans through the Fisheries Act and alteration to water course
regulations of the Grand River Conservation Authority.

Figure 1. Traditional Channelization versus Bioengineering Approach

4.3.2 d) Dry Ponds, Wet Ponds, Wetlands and Hybrids (Stormwater Management
Facilities)
All stormwater management facilities are generally designed to accommodate the 100 year return
period storm and to convey flows during the Regional Storm event, except where off-site impacts
to the Regulatory Flood are apparent. Forebays and extended detention are generally required for
water quality control and erosion control, allowing additional time to permit sediment to settle out.
Stormwater management facilities typically occur off line of both the major and minor systems,
including watercourses. On-line facilities for watercourses may be acceptable, subject to approval
from the Grand River Conservation Authority, the Ministry of Natural Resources, and the
Ministry of the Environment for the purposes of providing flood control for the Regulatory event
for new development areas or for mitigating existing flooding issues.
Stormwater management facilities may serve one or more of the following functions:








flood control
erosion control
water quality control
ground water recharge
aesthetic amenity
recreation

Where a wetland or wet pond is proposed, the developer must demonstrate that flow can be
maintained to ensure acceptable water quality and thermal impacts are properly mitigated. Other
factors that are to be considered by the developer in the design are evaporation, exfiltration, and
seepage. Wet ponds and wetlands shall be designed such that they would maintain a permanent
pool component within the main cell of the facility; any groundwater recharge is to be provided at
the facility outlet. In addition, current standards for stormwater management (ref. MOE, 2003)
include a hybrid facility, which would be partially a wetland and partially a wet pond
configuration. The current Provincial standards for the sizing of constructed wet ponds, wetlands,
and hybrid facilities for the provision of stormwater quality control, as provided by the Ministry
of the Environment, are provided in Appendix B.
Where a stormwater management facility only services those lands within a developer's control,
the land required for the pond shall be dedicated to the City, including an easement for access
from the nearest vehicular entrance off of the City’s right-of-way and extending to the control
structure. The cost of constructing the pond and all associated works shall be borne by the
developer. Upon service acceptance of all the underground facilities and completion of the pond,
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it will become the maintenance responsibility of the City. The owner shall submit an annual
report for the inspection and maintenance of the facility to the City of Cambridge prior to
assumption by the City. The cost for completing the necessary cleanout and reinstatement of the
facility to the approved design condition, prior to assumption by the City, shall be borne by the
owner.
If a stormwater management facility or structure is designed to serve only one property, such as a
multiple housing complex or commercial site, the land required for the pond or structure is to be
retained by the owner. All costs for constructing and maintaining the pond or structure shall be the
responsibility of the owner. An easement shall be placed over the private facility, including an
easement for access from the nearest vehicular entrance off of the City’s right-of-way and
extending to the facility, and shall be dedicated to the City of Cambridge.
Where a stormwater management facility is required to serve a number of developers or external
drainage areas, the additional cost of land and construction to provide the ultimate facility will be
financed by the Development Charges reserve fund. The cost of the additional land required will
be determined by the City. All cost sharing involving the construction of the facility or oversizing
of the major or minor systems must receive the approval of the City. Maintenance of the facility
will be the responsibility of the first developer constructing the system; responsibility for the
maintenance of the facility will be transferred to the City upon service acceptance of the
underground facilities and completion of the facility, and upon the completion of the full
development areas serviced by the facility.
Policy 4. For subdivision developments, wetlands and wet ponds will be on lands dedicated to the
City of Cambridge in addition to any lands required to be dedicated for park purposes under the
Planning Act. Lands for dry ponds may be accepted as parkland dedication, at the sole discretion
of the City of Cambridge. The acceptability of these lands as parkland dedication will be
primarily based on the need, location, design and usability of the stormwater management facility
as a functional park space. Only lands a minimum elevation one foot above the five year storm
elevation and consisting primarily of relatively flat area will be considered for acceptance by the
City of Cambridge as parkland dedication. All cost for the provision of park amenities within dry
ponds shall be borne by the developer. Under no circumstances shall children’s play equipment
be permitted within stormwater management facilities.
Dry ponds, wetlands and wet ponds for stormwater management are unique to each situation and
must therefore be designed on specific criteria governing the area of development as well as the
safety of the general public. In recognition of diverse development conditions, consideration by
the City of Cambridge will be given to all innovative approaches and/or techniques that can be
demonstrated to meet its stormwater management policies and guidelines. Section 5 gives the
aesthetic and landscape design criteria for stormwater management facilities. Section 7 details the
maintenance responsibilities for these facilities.
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4.4 Infiltration Facilities
Infiltration of stormwater into the ground may be recommended in some areas to increase or maintain
stream base flows, improve water quality, or to recharge the aquifer. Infiltration methods can include:
buffer strips, seepage trenches, and soak-away pits, as well as dry detention ponds with permeable bottoms.
Maintenance of these facilities is critical to their successful operation, and as such, design of the facility
must take into account this aspect, or a high failure rate can be expected. The Stormwater Management
Planning Practices and Design Manual (MOE 2003) indicates that regular maintenance of the pre-treatment
zone (sediment capture) is crucial toward better ensuring proper performance of the infiltration basin.
Standards for the design of infiltration facilities are currently provided within the Stormwater Management
Planning Practices and Design Manual (MOE, 2003).
Due to the above limitations, the City of Cambridge will approve the use of infiltration facilities only after
the need is fully substantiated, and the design has been subject to rigorous review. Infiltration facilities will
be limited to accommodate the drainage of roofed and grassed areas in the interest of minimizing potential
for groundwater contamination. A soils report will be required to accompany the design of infiltration
facilities to ensure adequate soil permeability and depth to the seasonally high water table. Also, an
overflow connection to the storm sewer will be required.

4.5 Erosion and Sediment Control Measures
Policy 5. Developers of new plans of subdivision and industrial, commercial, institutional and multiresidential site plans shall implement erosion and sediment control measures.
Erosion and sediment control shall be carried out for all major land disturbing activities such as land
clearing, excavating, filling or stockpiling of earth materials.
The City of Cambridge requires the developer to submit a proposed erosion and sediment control plan as
part of the stormwater management concept plan (see Section 6.1.1). The erosion and sediment control
plan must be prepared and certified by a qualified professional engineer. The plan shall assess the proposed
construction scheduling of the subdivision and indicate the mitigative measures to be implemented.
Guidance should be sought from the provincial "Guidelines on Erosion and Sediment Control for Urban
Construction Sites", May, 1987, and the Greater Golden Horseshoe Area Conservation Authorities
“Erosion and Sediment Control Guideline for Urban Construction, December, 2006. The plan should
incorporate any number or combination of erosion and sediment control practices that will optimize
coordination with construction activities.
Some of the erosion and sediment control measures that should be implemented are:












Silt fence
Sediment traps or temporary retention ponds
Seeding of topsoil stock piles
Isolated and controlled stripping of development lands
Vegetation screens
Interceptor swales
Filtering mediums at inlets or strategic locations
Street cleaning programs during housing construction
Schedule of maintenance programs
Dust suppressants for wind erosion

Through the abatement of erosion and soil loss within a subdivision, environmental effects and concerns
are drastically reduced both internally and downstream of the development.
The final detailed control measures chosen by the developer shall be shown on the erosion and sediment
control plan and form part of the detailed engineering design drawings.
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5. AESTHETIC AND LANDSCAPE DESIGN PRINCIPLES
It is the intent of these design principles to achieve a coordinated effort between the planner, landscape
architect, engineer and architect to ensure pleasing aesthetics and harmony with the rest of the site
development. These principles have been fashioned after those developed by an intermunicipal committee
in 1996. Through the use of the principles, the establishment of diverse, ecologically appropriate, and selfsustaining plant and wetland communities is promoted. In this way, stormwater management systems will
become extensions of natural water systems into the urban areas. An additional benefit is that early
consideration of stormwater management facility design and integration into the natural environment will
improve marketability of developments, making them more visually appealing to prospective purchasers.
Policy 6. In all cases, implementation of the Aesthetic and Landscape Design principles shall have regard
for approved master drainage plans and subwatershed plans which plans shall take precedence over these
principles in case of conflict.

5.1 Plans of Subdivision and Site Plans
The following sections describe the slope and depth criteria for dry ponds, wetlands and wet ponds. Please
see Figure 2 for typical cross sections of each type of stormwater management facility.

5.1.1 Dry Ponds
Policy 7 a) Stormwater management dry ponds shall be designed to limit the maximum depth of
water to 1.8 m above the lowest point of the stormwater basin. An additional 0.3 m freeboard is
required above the maximum operating water surface elevation. The maximum depth of the
extended detention zone shall not exceed 1.0 m above the lowest point of the pond. Stormwater
Management dry ponds are not considered to provide formal stormwater quality control,
although the extended detention component and any swales within the facility could contribute to
overall water quality improvements as part of an overall treatment train.
Policy 7 b) Maximum side slope will be 5:1 from the bottom of the dry pond to the limit of
maximum extended detention, with a minimum horizontal length of 3.0 m. The minimum allowable
gradient on the bottom of the basin shall be 1.0 % and the maximum gradient shall be 5 %. The
length-to-width ratio of dry ponds shall be a minimum of 4:1.

5.1.2 Constructed Wetlands
Policy 7 c) Stormwater management wetlands shall be designed to limit the maximum depth of
water to 2.1 m above the lowest point of the stormwater basin excluding micropools. An
additional 0.3 m freeboard is required above the maximum operating water surface elevation. The
maximum depth of the extended detention zone shall not exceed 1.0 m above the permanent pool
elevation. Maximum depth of detention storage zone (including extended detention storage) shall
not exceed 1.8 m above the permanent pool elevation. The permanent pool depth shall range
between a minimum average depth of 0.15 m to a maximum average depth of 0.3 m. The lengthto-width ratio of constructed wetlands shall be a minimum of 3:1.
Policy 7 d) A maximum 5:1 slope below the permanent pool level shall be permitted around the
entire stormwater management wetland. A maximum 5:1 slope above the permanent pool level
shall be permitted around the entire stormwater management wetland. The slope shall extend
from the permanent pool level, to the limit of maximum extended detention. The horizontal
distance of this slope must be a minimum of 3.0 m.
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Policy 7 e) Micropools shall not exceed an additional maximum depth of 0.3 m below the
permanent pool level. Micropools shall not exceed 5% of the total wetland permanent pool
surface area (see Figure 3).

5.1.3 Wet Ponds
Policy 7 f) Stormwater management wet ponds shall be designed to limit the maximum depth of
water to 3.3 m above the lowest point of the stormwater basin. An additional 0.3 m freeboard is
required above the maximum peak flow flood level. The maximum depth of the extended detention
zone shall not exceed 1.8 m above the permanent pool elevation. The permanent pool depth shall
range between a minimum depth of 1.0 m to a maximum depth of 1.5 m. The length-to-width ratio
of wet ponds shall be a minimum of 4:1.
Policy 7 g) A maximum 5:1 slope below the permanent pool level shall be permitted around the
entire stormwater management wet pond. The horizontal distance of this slope must be a
minimum of 3.0 m. A slope commencing from this point to the lowest point of the stormwater
basin shall be a maximum of 3:1. A maximum 5:1 slope above the permanent pool level shall be
permitted around the entire stormwater management wet pond. The slope shall extend from the
permanent pool level to the limit of maximum extended detention. The horizontal distance of this
slope shall be a minimum of 3.0 m.
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5.1.4 General Requirements
Forebays
Forebays are required for all of the above described stormwater management facilities (dry
ponds, wetlands, and wet ponds). The permanent pool depth shall range between a minimum
depth of 1.0 m to a maximum depth of 1.5 m in which a maximum depth of 0.5 m shall be used
for sediment accumulation. Forebays shall not exceed 33% of the total wet pond surface area and
20% of the wetland permanent pool surface area. All other aspects regarding the design of
forebays shall conform to the above wet pond standards. Excluding maintenance access routes, all
access to forebays shall be discouraged through shrub plantings (see Figure 4).
Varying Slopes
From the point of maximum extended detention, to the lower limits of the “Safety Separation”
area, or property line where it abuts private property, slopes shall vary between 2:1 to 6:1 and
have a maximum average slope of 4:1, not including the maximum 10:1 maintenance access slope
(see Figure 2).
Planting
Native and non-invasive trees, shrubs, groundcovers and aquatic plants are required in a low
maintenance landscape design which has regard for the ecology of the site and the eco-region (see
Appendix A).
For wet ponds and wetlands, all slopes 5:1 and steeper ranging from a minimum horizontal
distance of 3.0 m from the permanent pool level to the property line (not including walkways and
trails) shall be planted. For dry ponds, all slopes 5:1 and steeper ranging from a minimum
horizontal distance of 3.0 m from the pond bottom level to the property line (not including
walkways and trails) shall be planted. Incorporating a wide range of slopes and ponding depths
into facility design that conform to the design principles is strongly encouraged and desirable in
order to facilitate a wide range of flora and fauna habitat conditions.
Where trees are to be planted, they must be planted at a minimum rate of 1 tree (40 mm caliper)
per 50 square metres. The density of shrub plantings, for safety purposes, shall vary, depending on
the degree of slope (see Figure 5). Shrub plantings shall prevent public access on all 2:1 slopes
and discourage access on all 3:1 slopes.
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Percentage of
Density

Coverage Intensity of Shrub
Plantings
100
75
50
25
6:1

5:1

4:1

3:1

2.5:1

2:1

Slope Range
Figure 5. Coverage Intensity of Shrub Plantings
*100% density equals 1 shrub per square metre, 25% density equals 1 shrub per 4 square metres.
The purpose of the bar scale is not to encourage repetitive landscape design but to act as a relative
guide to associate shrub plant densities with the appropriate slope.
Pedestrian Access
Designed pedestrian access areas shall not exceed a maximum slope of 6:1.
Headwalls
Notwithstanding the above slope and depth criteria, in the case of headwall designs, the depth of
water related to adjoining sideslopes may vary and fencing is required for safety purposes.
Oil Grit Separators
Areas subject to the collection of contaminants or spills shall be fitted with adequate oil/grit
separators.
Fencing
Policy 7h) Fencing of stormwater management facilities shall be implemented in low-visibility
and low-use areas (i.e. employment zones) in order to control encroachment and debris, and shall
be implemented elsewhere in order to demark the limits between non-municipal and private lands.
In all other instances, fencing shall be minimized, and other techniques (i.e. benching, terracing,
deterrent planting) shall be implemented. Fencing and/or property demarcation shall be to City
standards.
Natural Areas
Policy 7 i) Existing natural areas may only be used for stormwater quantity control, in order to
mitigate existing flooding issues and to control events above the 10 year frequency, subject to the
completion of a Terrestrial Impact Assessment and the approval of the City of Cambridge and the
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Grand River Conservation Authority. Under no circumstances shall natural areas be considered
to provide formal stormwater quality control. In situations where existing natural areas are
proposed to be used for stormwater management, exemptions to the depth and slope criteria may
be provided to minimize disturbance to the natural feature, at the discretion of the City of
Cambridge.

5.1.4.1 Subdivisions Only
Policy 7 j) A landscaping plan approved by the City of Cambridge will be required for all
stormwater management facilities. As part of the landscaping plan, the developer shall be
required to provide a permanent sign in easily accessible, visible areas to inform the public of the
function, use and maintenance of the stormwater management area and park, if applicable (see
Figure 6). All required landscaping, in accordance with the approved plan shall be installed at
the developer's cost as set out in the subdivision agreement.
Timing of Plantings
All landscaping of areas above the 5 year storm level shall be installed at the subdivider’s cost, in
accordance with the approved plan, during the first planting season after occupancy of the first
unit. The remainder of the planting shall commence at such time as required by the Community
Services Department. The subdivider shall maintain the planting for a period of one year from the
completion of final planting. Landscape plans are to be prepared by an Environmental
Professional acceptable to the City of Cambridge (see Appendix A for native shrubs and trees).
Community Trails
In the event that a community trail has been identified and/or required by the City in the vicinity
or adjacent to a stormwater management facility, they shall be implemented above the maximum
extended detention level or 5 year storm level, whichever is greater, in order to prevent frequent
flooding. Trails shall have a minimum width of 3.0 m (see Figure 7).
To enhance user comfort and safety, a 3.0 m zone on each side of the community trail shall be
designed in such a way that sightlines are preserved. If barriers are required, they must not
interfere with visibility or create entrapment areas. In situations where a community trail is
designed within the maximum peak flow depth zone, the 3.0 m separation above the trail shall
have a maximum slope of 3:1. Below the trail, the 3.0 m separation shall have a maximum slope
of 6:1. This zone shall be planted with low ground covers (see Figure 7).
Deciduous trees should be planted at a minimum distance of 1.5 m from the edge of the trail.
Maintenance is required to ensure that tree canopies are raised to a minimum of 2.2 m and shrubs
must be regularly prevented from naturalizing this zone. The planting of coniferous trees within
this zone is not recommended (see Figure 7).
Maintenance Access
Maintenance access requirements are to be determined on a site-by-site basis, however, the
following general criteria are recommended: Controlled maintenance access routes shall be
provided to both inlet and outlet structures and forebays. A minimum 3.0 m wide surface to
accommodate maintenance vehicles within a minimum 10 m turning radius (inside radius) and a
flat 10 m loading area is required. Maintenance access routes shall not exceed a maximum slope
of 10:1. The design of maintenance routes and loading areas shall be to the approval of the
Engineering and Public Works Department. Where feasible, maintenance accesses are to be
constructed of permeable material to reduce surface runoff.
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Pond Inlets
In order to prevent surcharging of storm sewers upstream, pond inlet inverts shall not be lower
than the maximum extended detention level (see Figure 8).
Minimize the number of inlets/forebays to one, where possible.
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5.1.4.2 Multiple Residential, Commercial, Industrial and Institutional Site Plans Only
These criteria are to apply to all site plans under Section 41 of the Planning Act, other than those that are
within plans of subdivision already serviced by stormwater management facilities. They include all
development subject to the City of Cambridge site plan control by-law including multiple-unit residential,
commercial, industrial, and institutional land uses.

Parking Lot Storage
Policy 7k) Surface storage for stormwater quantity control (i.e. parking lot and rooftop storage)
shall be considered only if it is demonstrated that no other measures for stormwater quantity
control can be reasonably implemented. Surface ponding within LID measures, such as
bioretention swales, may be acceptable.
Policy 7l) Should any on-site stormwater management measures be implemented for site plans, an
easement to each facility and outlet structure shall be dedicated to the City from the nearest
vehicular entrance off of the City’s right-of-way and extending to the control structure.
Policy 7m) Surface storage for stormwater management (i.e. parking lot and rooftop storage)
shall be designed for stormwater quantity control only; under no circumstances shall surface
storage be applied for stormwater quality or erosion control. Stormwater quantity controls
located in parking areas shall be designed such that the maximum depth of water, at any time,
shall not exceed 0.3 m; under no circumstances shall children’s play equipment be permitted
within designated stormwater management facilities.
Oil grit separators may only be used in conjunction with alternate methods for water quality
management (i.e. in a treatment train).
Parking lot storage should be established in the lowest area of the site.
Stormwater should drain to the traveled portion (aisles) of the parking lot.
In cases where stormwater management facilities cannot be aesthetically accommodated at grade,
rooftop, parking lot, and underground storage shall be considered as alternatives.
Control structures for rooftop or parking lot storage shall be placed within a manhole located
within the City’s right-of way, where feasible; in all other instances, the control shall be provided
by underground pipes appropriately sized in order to provide the requisite quantity control.
Rooftop Storage
Roof design must be determined by a structural engineer.
Design must allow for emergency overflows to ensure loads do not exceed structural design.
Rooftop storage is generally effective if the majority of the site is covered by a flat roof.
Rooftop runoff shall be considered as clean stormwater and shall be infiltrated as appropriate.
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Underground Storage
On space-limited sites, underground storage may be the most aesthetically pleasing form of
stormwater management, but may not be the most economically preferred. The design must
always ensure adequate fall to reach the municipal storm drain.
Stormwater Management Wet Facilities
Stormwater management wet facilities (i.e. wet ponds, constructed wetlands, hybrids) are not
recommended for small scale projects with contributing drainage areas less than 5 hectares.
Policy 7n) Children’s play equipment shall not be permitted within SWM facilities.
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6. IMPLEMENTATION
The successful implementation of the above noted guidelines and policies for stormwater management are
dependent on early and careful consideration of this aspect of subdivision and site plan design. To this end,
when reviewing subdivision applications, the City of Cambridge uses a two phase approach. A concept
stormwater management plan is required in support of draft plan submission, in order to ensure that the
developer's consultants have fully considered how stormwater will be dealt with both during and after
construction. A final detailed stormwater management report will be required as a final step towards
registration of the subdivision plan.
Site plans generally cover smaller areas of land and are often within subdivisions for which stormwater
management parameters have been set. In many cases, a concept stormwater management plan will not be
required. However, it is to the applicant's advantage to discuss stormwater management options and
requirements with City of Cambridge engineering staff prior to submission of the detailed stormwater
management plan.

6.1 Subdivision Stormwater Management Plans
Policy 8a) New draft plans of subdivision shall consider the effects of the proposed subdivision on the
existing drainage area, including proposed mitigative measures as required. The design of subdivision
stormwater management plans will implement the recommendations of master drainage plans and
subwatershed plans where they exist.

6.1.1 Stormwater Management Concept Plans
All draft plan of subdivision submissions are to be accompanied by a stormwater management
concept plan. This stormwater management concept plan must show the potential effects of
stormwater runoff on the existing drainage basin they are located in. The stormwater management
concept plan must be prepared by a certified engineer and show the following general
requirements applicable to the developer's subdivision.






layout of subdivision with proposed land use(s)
location of minor drainage system
location of major drainage system
location and approximate size of stormwater storage facilities (meeting the City’s Aesthetic and
Landscape Design Principles)
 proposed channelization or rechannelization works
 major erosion or sedimentation control areas
 locations of environmentally sensitive areas
 locations of existing "natural" detention areas such as wetlands, wooded areas, ponds
 an explanation of how the stormwater management for the site implements
there commendations of any applicable master drainage plans or subwatershed plans

6.1.2 Final Stormwater Management Report and Landscape Plan
The final stormwater management report is generally prepared by the developer's engineering
consultant as a final step towards registration of the plan of subdivision. The landscape plan is
prepared by an Environmental Professional acceptable to the City of Cambridge. The final
stormwater management report and landscape plan should include the following:
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1. Construction plans showing:










phasing of construction
lot and road grading plan
minor drainage system (storm sewer and sub-drainage area plans)
major drainage system (roads and overland flow route design)
detailed groundwater contours
SWM facilities grading plan
Storm sewer outfall details
SWM facilities control structure, overflow and landscaping plans and details,
fencing/property demarcation plans and details, sediment control details
subdivision sediment and erosion control plan

2. Tables showing:




sub-drainage area hydrologic parameters
major and minor system flows at points of interest
SWM facilities stage-storage-discharge relationship and design performance

3. Maintenance schedule showing:




maintenance timing for stormwater management facilities during construction
planting schedule for landscaping of stormwater management facilities
post-construction maintenance considerations

6.2 Site Plan Stormwater Management Plans
Policy 8b) New industrial, commercial, institutional and multi-residential site plans shall consider the
effects of the proposed development on the existing drainage area, including proposed mitigative measures
as required. The design of stormwater management plans through site plan approval will implement the
recommendations of master drainage plans and subwatershed plans where they exist. Stormwater quality
control for infills and redevelopment shall be provided through the cash-in-lieu program for the
construction of retrofit facilities to provide stormwater quality control.
In many cases, there are not as many options in site plan stormwater management design as with that for
subdivisions. Consequently, a stormwater concept plan may not be required to support an application for
site plan approval. However, applicants are advised to discuss stormwater management practices planning
with City engineering and planning staff prior to submission. A detailed stormwater management report
incorporating the same or similar requirements for subdivision applications will be required prior to site
plan approval.
In principle, cash-in-lieu on-site of stormwater management would involve a Development Proponent
providing a designated financial contribution towards off-site stormwater management infrastructure,
elsewhere in the City, in lieu of providing on-site stormwater management. The prerequisites to such an
approach include a low sensitivity receiver, or limited rehabilitation opportunity and typically small or
infill development form. The proponent is to provide a report that outlines where the cash-in-lieu can be
applied.
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7. MAINTENANCE
The maintenance of stormwater management facilities, especially ponds and infiltration structures, is
essential to their successful operation. The responsibility for maintenance varies according to ownership
and stage of completion. The following general guidelines outline the responsibilities of those involved in
stormwater management facility construction and operation:
Developer
The developer is responsible to ensure that sediment and erosion control measures are in place and
functioning as designed from the start of site development for a period of three years after the date
of approval for maintenance. The developer is responsible to ensure that stormwater management
facilities are constructed at the proper time and any cleanouts necessary during the construction
phase are conducted in a timely manner. As with sediment and erosion control measures, the
developer is responsible to ensure that the stormwater management system is maintained from the
time of construction for a period of three years after the date of approval for maintenance. The
first developer constructing a stormwater management facility which is ultimately required to
service multiple developers, is responsible for the maintenance of that facility; responsibility for
the maintenance of the facility will be transferred to the City upon service acceptance of the
underground facilities and completion of the facility, and upon the completion of the full
development areas serviced by the facility.
City of Cambridge Engineering and Public Works Department
Engineering and Public Works is responsible to implement a regular inspection and maintenance
program for those stormwater management facilities on City lands. The City will take over
maintenance of the facilities after the three years have elapsed from the date of approval for
maintenance. This maintenance may include dredging of ponds, repair of fences, and other
structural repairs.
City of Cambridge Community Services Department
Community Services is responsible to implement a regular inspection and maintenance program
for those stormwater management facilities on City lands. The City will take over maintenance of
the facilities after the three years have elapsed from the date of approval for maintenance. This
maintenance includes activities such as weed control, litter removal, and grass cutting where
necessary. The landscaping design of the stormwater management facility should be such that
maintenance requirements are minimized. Where portions of the stormwater management
facilities are to be used as parkland (i.e. play structures, mowed turf areas) the City will take over
maintenance (litter removal, grass cutting, weed control, etc.) within one month of the date of
approval for maintenance.
Private Owner
In cases where the stormwater management facilities will remain in ownership other than the City,
the owner will be responsible to implement a regular inspection and maintenance program.

souwant/STORMWATER MANAGEMENT Aug 2011.doc8/24/20119:23 AM

29

Stormwater Management Policies and Guidelines
August 2011

8. DEFINITIONS
base flow - That component of stream flow derived from ground water inflow and seepage springs. As
such, its rate is relatively constant at any point in the stream and is not directly dependent upon
precipitation inputs.
erosion - The combined weathering of material by wind, water and gravity.
ground water - That component of the world water supply that is located below the surface. It is derived
primarily from infiltration of precipitation.
hydrogeology or hydrogeologic - The study of ground water movement beneath the earth's surface.
hydrology or hydrologic - The study of the movement of water both on the surface and underground.
infill development – Development which occurs within a gap in an otherwise developed area.
infiltration - (1) The entering of water through the interstices or pores of a soil or other porous medium.
(2) The quantity of ground water which leaks into a sanitary or combined sewer or drains through defective
joints. (3) The entrance of water from the ground into a sewer or drain through breaks, defective joints, or
porous walls. (4) Absorption of water by the soil, either as it falls as precipitation, or from a stream flowing
over the surface.
intensification development – The re-development of an existing urban developed area to accommodate a
greater number of people within the given area.
major-minor system design - The dual design typical of urban drainage systems. The minor system
consists of ditch or pipe networks to accommodate frequently occurring flow rates. The major system is
typically designed to accommodate infrequent storms (i.e., 100 year storm) without damage to structures
and consists of road networks, overland swales and stream systems.
master drainage plan - These studies involved the analysis of specific developments within their
respective drainage areas rather than on an individual basis. These studies typically analyzed the
hydrologic and hydraulic implications of development such as flooding and erosion although most recent
reports have encompassed other environmental factors.
off-line stormwater management facility – A stormwater management facility which is located adjacent
to its receiving watercourse.
operating water surface elevation – the elevation of a water level within the stormwater management
facility which corresponds to key operation and functional design components of the facility (i.e.
permanent pool, extended detention, 100 year, and maximum operating elevation).
on-line stormwater management facility – A stormwater management facility which is located along its
receiving watercourse. Unlike the off-line stormwater management facility, the on-line stormwater
management facility has the receiving watercourse flowing through the facility itself.
post-development—The land use and surface conditions of an area which are proposed to be constructed
or implemented as part of a development application. The post-development condition is required to have
stormwater management measures to control the impacts to storm runoff which result from the proposed
development.

30

Stormwater Management Policies and Guidelines
August 2011
pre-development—The land use and surface conditions of an area which exist before a proposed change
to the land use and surface conditions. The pre-development conditions are used to set targets for
stormwater management.
subwatershed - A subwatershed is a smaller watershed unit within a larger watershed. For example, the
catchment area of a tributary to a major river would be a subwatershed and the drainage area of the river
would be a watershed.
subwatershed plan - Subwatershed plans combine many of the attributes of watershed planning but are
generally completed on a smaller area. Subwatershed plans provide a natural and logical boundary to study
the impacts of urban development on the natural environment.
surface water - That component of precipitation that results in runoff and becomes a temporary part of
stream flow.
watershed - The geographic region within which water drains into a particular river, stream, or body of
water. A watershed includes hills, lowlands, and the body of water into which the land drains. Watershed
boundaries are defined by the ridges which separate watercourses.
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APPENDIX A

CITY OF CAMBRIDGE IDF RELATIONSHIPS
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APPENDIX B

PROVINCIAL CRITERIA FOR STORMWATER QUALITY FACILITY DESIGN
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APPENDIX C

NATIVE SHRUBS AND TREES OF WATERLOO REGION
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APPENDIX C

NATIVE SHRUBS AND TREES OF WATERLOO REGION
The committee established for the Storm Water Management Facilities Design Principles supported the general
concept of creating a policy to encourage the planting of native shrubs and trees surrounding SWM ponds of
Waterloo Region. In doing this, the area's natural integrity will be preserved and SWM areas will be protected
from the general encroachment of alien species.
On April 1, 1992, Regional staff in association with Larry Lamb of the University of Waterloo, prepared a list
of native trees and shrubs which could be used as a guide for planting in and around ESPAs. This list can also
be used as a guide for plantings in and around SWM ponds. (A list of Invasive Alien species is also provided
which should not be planted).
The species making up the preferred list are all indigenous to the Waterloo Region and some are Regionally
Significant. Species restricted to the Carolinian Forest Zone have been noted. Although most Carolinian
species are only found in North Dumfries Township some do occur North of this area. Also noted are those
species which are found, and should only be used, in North Dumfries Township.
For species where the local genotypes are considered relatively pure, it is preferable to use these local genotypes
only to avoid importing genetic material from other areas. By using stock which originated in Waterloo Region,
the integrity of Regional populations will be preserved. The closest genotype available should be used for all
species unless otherwise indicated. Varietals of natives (e.g. Acer Saccarum “Commemoration”) are not to be
used. Only the natives propagated from verified seed sources within the seed zone/genotype should be used.
The desired/required performance of each plant species to be planted or allowed to invade the facility must be
considered. Sizes of planting stock, growth rates, and maintenance requirements of species must be compared
with desired functions and effects; and, the desired functions must be prioritized. For example, where shading
is required as soon as possible to keep water temperatures low, a native fast growing species is preferable. A
number of large calliper shade trees could be planted in the appropriate locations. Biodiversity, leaf colour, and
blossom would be secondary functions and would be provided by other species possibly planted farther away
from the water. Similarly, where erosion control is required, the right species for that job should be planted. In
some situations, planting of non-native plants may be necessary to establish cover and native plants with lower
performance ratings in erosion control, but higher in terms of biodiversity, wildlife food and cover and
aesthetics be included in the overall strategy.
The taxonomy used in the attached list is consistent with that of Fernald, Gray's Manual of Botany 8th edition,
1970. The list is as follows:
Key to numbers:
1 - Regionally Significant to Waterloo
2 - Mainly restricted to Carolinian Forest Zone
3 - Use only in North Dumfries Township
4 - Use local genotypes only
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TREES
LATIN NAME

COMMON NAME

Pinaceae

Pine Family

Abies balsamea
Larix laricina
Picea mariana
Pinus strobus
Tsuga canadensis

Balsam fir 4
Tamarack
Black spruce 1
Eastern white pine
Eastern hemlock

Cupressaceae

Cypress Family

Juniperus virginiana
Thuja occidentalis

Eastern red cedar 1,2,4
Eastern white cedar

Salicaceae

Willow Family

Populus balsamifera
Populus deltoides
Populus grandidentata
Populus tremuloides
Salix amygdaloides
Salix bebbiana
Salix discolor
Salix lucida
Salix nigra

Balsam poplar
Eastern cottonwood 1,2,3,4
Largetooth aspen
Trembling aspen
Peach-leaf willow
Bebb or Beaked willow
Pussy willow
Shining willow
Black willow

Juglandaceae

Walnut Family

Carya cordiformis
Carya glabra
Carya ovalis
Carya ovata
Juglans cinerea
Juglans nigra

Bitternut hickory
Pignut hickory 2,3,4
Red hickory 2,3,4
Shagbark hickory 2,3,4
Butternut
Black walnut 2,3,4

Corylaceae

Hazel Family

Carpinus caroliniana
Betula lutea
Betula papyrifera

Blue-beech
Yellow birch
White birch

Ostrya virginiana

Hop-Hornbeam
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Fagaceae

Beech Family

Castanea dentata
Fagus grandifolia
Quercus alba
Quercus bicolor
Quercus macrocarpa
Quercus rubra
Quercus velutina

Sweet or American chestnut 1,2,3,4
Beech
White oak
Swamp white oak 2,3,4
Bur oak
Red oak
Black or Yellow-barked oak 1,2,3,4

Ulmaceae

Elm Family

Celtis occidentalis
Ulmus americana
Ulmus thomasii
Ulmus rubra

Hackberry 1,4
White elm
Rock elm
Slippery elm

Lauraceae

Laurel Family

Sassafras albidum

White sassafras 1,2,3,4

Hamamelidaceae

Witch-Hazel Family

Hamamelis virginiana

Witch Hazel 4

Platanaceae

Plane-tree Family

Platanus occidentalis

American sycamore 1,2,3,4

Rosaceae

Rose Family

Amelanchier laevis
Amelanchier arborea
Crataegus crusgalli
Crataegus chrysocarpa
Crataegus holmesiana
Crataegus pruinosa
Crataegus punctata
Malus coronaria
Prunus americana
Prunus nigra

Allegheny or smooth serviceberry
Downy serviceberry
Cockspur hawthorn 1,2,3,4
Golden-fruited hawthorn
Holmes hawthorn
Frosty hawthorn
Dotted hawthorn
Wild crab apple 2,3,4
Wild plum 1,2,3,4
Canada plum

Prunus pensylvanica
Prunus serotina
Prunus virginiana

Pin cherry
Black cherry
Choke cherry

Anacardiaceae

Cashew Family

Rhus typhina

Saghorn sumac
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Aceraceae

Maple Family

Acer nigrum
Acer rubrum
Acer saccharinum
Acer saccharum
Acer spicatum

Black maple 4
Red maple
Silver maple
Sugar maple
Mountain maple

Tiliaceae

Linden Family

Tilia americana

Basswood

Cornaceae

Dogwood Family

Cornus alternifolia

Alternate-leaved dogwood

Oleaceae

Olive Family

Fraxinus americana
Fraxinus nigra
Fraxinus pennsylvanica
Fraxinus pennsylvanica
ver. subintegerrima

White ash
Black ash
Red ash
Green ash

Caprifoliaceae

Honeysuckle Family

Viburnum lentago

Nannyberry
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SHRUBS
Taxaceae

Yew Family

Taxus canadensis

American yew, Ground hemlock

Cupressaceae

Cypress Family

Juniperus communis

Ground or Common juniper 1,4

Liliaceae

Lily Family

Smilax tamnoides

Bristly catbrier

Salicaceae

Willow Family

Salix candida
Salix cordata
Salix rigida
Salix interior
Salix humilis
Salix glaucophylloides
Salix pedicellaris
Salix gracilis
Salix serissima

Sage-leaved or Hoary willow 3,4
Heart-leaved willow 1,3,4
Willow
Sandbar willow
Upland, Prairie, or Small Pussy
willow 1,3,4
Blue-green willow 1
Bog willow
Sooty willow
Autumn willow

Betulaceae

Birch Family

Corylus americana
Corylus cornuta

Hazelnut, American hazel
Beaked hazel 1

Ranunculaceae
Clematis virginiana

Buttercup Family
Virgin's bower

Rosaceae
Aronia melanocarpa
Physocarpus opulifolius
Potentilla fruticosa
Rosa blanda
Rosa carolina
Rosa palustris
Rubus allegheniensis
Rubus canadensis
Rubus idaeus
Rubus occidentalis
Rubus pubescens
Rubus setosus
Spiraea alba

Rose Family
Chokeberry
Ninebark
Shrubbery cinquefoil
Smooth wild rose
Pasture rose
Swamp rose
Common or High-bush blackberry
Smooth blackberry
Wild red raspberry
Black raspberry
Dwarf raspberry
Bristly blackberry
Narrow-leaved meadowsweet
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Rutaceae

Rue

Zanthoxylum americanum

Prickly ash, Toothache tree, Yellow
wood 1

Aquifoliaceae

Holly Family

Ilex verticillata
Nemopanthus mucronata

Winterberry, Black alder
Mountain holly 1

Celastraceae

Staff-Tree Family

Celastrus scandens
Euonymus atropurpureus
Euonymus obovatus

Bittersweet
Burning bush, Wahoo 1,2,4
Running strawberry bush 2

Staphyleaceae

Bladdernut Family

Staphylea trifolia

Bladdernut 1

Rhamnaceae

Buckthorn Family

Ceanothus americanus
Rhamnus alnifolia

New Jersey tea
Alder-leaved buckthorn

Vitaceae

Grape Family

Vitis aestivalis

Summer grape 1,3,4

Thymelaeaceae

Mezereum Family

Dirca palustris

Leatherwood

Cornaceae

Dogwood Family

Cornus canadensis
Cornus obliqua
Cornus racemosa
Cornus rugosa
Cornus stolonifera

Bunchberry
Silky dogwood
Gray dogwood
Round-leaved dogwood
Red Osier dogwood

Ericaceae

Heath Family

Vaccinium angustifolium
var. nigrum
Vaccinium myrtilloides

Low sweet blueberry
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Rubiaceae

Madder Family

Cephalanthus occidentalis
Mitchella repens

Button bush
Partridge berry, Two-eyed berry,
Running box

Caprifoliaceae

Honeysuckle Family

Diervilla lonicera
Linnaea borealis
Lonicera canadensis
Lonicera dioica
Sambucus canadensis
Sambucus pubens
Symphoricarpos albus
Viburnum acerifolium
Viburnum cassinoides
Viburnum lentago
Viburnum rafinesquianum
Viburnum trilobum

Bush honeysuckle
Twinflower
Fly honeysuckle
Smooth honeysuckle
Elderberry, American elder
Elderberry, Red-berried elder
Snowberry
Maple-leaved viburnum
Wild raisin, Withe rod 1
Nanny berry
Downy arrow-wood
High-bush cranberry
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AQUATIC PLANT SPECIES LIST
The following list represents plant species recommended by MOEE for use in Stormwater Management Ponds.
(Note: Plant Species are not necessarily Native to Waterloo Region).

DEEP WATER AREAS (1m < depth < 3m)
LATIN NAME

COMMON NAME

Pond Weeds:
Potamogeton pectinatus
Potamogeton Natans
Potamogeton amplifolius

Sago Pondweed
Floating Pondweed
Large-leaved Pondweed

Others:
Heteranthera dubia
Elodea canadensis
Ceratophyllum demersum

Water Stargrass
Canada Waterweed
Coontail

Vallisneria americana

Tapegrass

SHALLOW WATER AREAS (< 0.5m)
Submerged Species (Pond Weeds):
Potamogeton natans
Potamogeton pectinatus
Nuphar Variegata
Lemna Minor
Lemna Trisulca

Floating Pondweed
Sago Pondweed
Bullhead Lily
Common Duckweed
Star Duckweed

Others:
Elodea canadensis
Ceratophyllum demersum
Nymphaea odorata
Heteramthera dubia

Canada Waterweed
Coontail
Fragrant Waterlily
Water Stargrass

Emergent Species:
Typha Latifolia
Scirpus pungens
Sagittaria latifolia
Pontederia cordata
Scirpus validus
Sparganuim Eurycarpum
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Cattail
American Bulrush
Common Arrowhead
Pickerelweed
Softstem Bulrush
Giant Burreed

43

Stormwater Management Policies and Guidelines
August 2011
Sedges:
Carex pseudocyperus
Carex retrorsa
Carex utriculata

SHORELINE FRINGE (EXTENDED DETENTION AREAS)
Hydric Grasses:
Calamagrostis canadensis
Leersia oryzoides
Festuca rubra
Phalaris arundinacea
Chelone Glabra
Asclepias Incarnata

Bluejoint
Cut Grass
Red Fescue (Non-native)
Reed Canary (Non-native)
Turtlehead
Swamp Milkweed

Verbena Hastata
Bidens Cernua
Bidens Frondosa
Alisma Plantago-aquaitica

Blue Vervain
Nodding Beggarticks
Devil's Beggarticks
Water Plantain

POND BERMING AREAS
Fragrant Waterlily
American Bulrush
Softstem Bulrush
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FILTER STRIPS
Red Fescue (Festuca rubra)
Redtop (Agrostis alba)
Aster Novae-angliae
Aster Lanceolatus
Aster Puniceus
Solidago Canadensis
Solidago Rugosa
Solidago Altissima

New England Aster
Tall White Aster
Red-stemmed Aster
Canada Goldenrod
Rough Goldenrod
Tall Goldenrod

SWM facility design should match ecosystems and "ecoregions" (ecosections, Ontario Land Inventory Units).
Guelph, Elmira, New Hamburg, and the tri-city area of Kitchener-Waterloo and Cambridge are all located in
different "ecoregions". For example, in Kitchener, SWM wetlands should resemble those in the BordenLaurentian complex. In fact, seed and plant materials could be selectively taken from those wetlands and used
locally. But, for design and construction in Guelph, Wetlands in that area would be used.
The plant species listed should be considered as to the performance and functionality of these chosen for a
specific site. The amount of planting stock of species we depend upon for shade, erosion control, and filtering
should always be greater than those which provide colour and food for wildlife.
The following dependable species should usually be planted in larger quantities:
Eastern White Cedar
Eastern White Pine
Trembling Aspen
Balsam Poplar
Peach-leaf Willow

Red Ash
White Ash
Alternate-leaved Dogwood
Sugar Maple
Silver Maple

Beaked Willow
Bur Oak
Smooth Serviceberry

Red Maple
Choke Cherry

Slender Willow
Ninebark
Narrow-leaved Meadowsweet
Winterberry
Virginia Creeper

Nannyberry
American Elderberry
Red Osier Dogwood
Gray Dogwood
Riverbank Grape

Common Cattail
Sago Pondweed
Common Arrowhead
Water Plantain

Softstem Bulrush
Sedge (Carex Stipata)
(Carex Pensylvanica)
Canada Blue-joint
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INVASIVE ALIEN SPECIES
The following species are not suitable for restoration and landscaping within and adjacent to Stormwater
Management Areas because they are alien and highly invasive.

HERBACEOUS SPECIES
LATIN NAME

COMMON NAME

Apiaceae
Heracleum mantegazzianum

Giant Hogweed

Gramineae
Miscnthus sinensis
Phragmites communls

Grass Family
Feather grass
Reed

Lillaceae
Convallaria majalls
Hemerocallis spp.
Polygonatum cuspidatum

Lily Family
Lily of the valley - Domestic
Daylily
Knotweed

Iridaceae
Iris pseudacorus

Iris Family
Yellow iris

Papaueraceae
Chelidonium majus

Poppy Family
Celandine

Leguminosae
Coronilla varia
Lotus comiculatus
Lathyrus Latifolius
Melilotus alba
Melilotus officinalis
Trifolium hybridum
Trifolium paratense
Trifolium repens
Vicia cracca

Puise Family
Crown vetch
Bird-foot trafoil
Sweet or Perennial pea
White sweet clover
Yellow sweet clover
Alsike clover
Red clover
White clover
Tufted-vetch

Euphorbiaceae
Euphorbia cyparissias
Euphorbia esula

Spurge Family
Cypress spurge
Leafy spurge

Balsaminaceae
Impatients glandulifera

Touch-me-not Family
Pink Touch-me-not

Malvaceae
Malva moschata

Mallow Family
Musk-mallow

Violaceae
Viola odorata

Violet Family
Sweet or English violet
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Lythraceae
Lythrum salicaria

Loosestrife Family
Purple Loosestrife

Umbellifered
Aegopedium podagraria
Pastinaca sativa

Parslay Famliy
Goutweed
Wild parsnip

Primulaceae
Lysimachia nummularia

Primrose Family
Moneywort

Apocynaceae
Vinca minor

Dogbase Family
Periwinkle

Boraginaceae
Myosotis scorpioides

Borage Family
True Forget-me-not

Labiatae
Ajuga raptans
Giechoma haderacea

Mint Family
Bugle
Ground Ivy

Rubiaceae
Galium mollugo

Madder Family
Wild madder

Campanulaceae
Campanula rapuncuioides

Bluebell Family
Creeping bellflower

Compositae
Achillea millefolium
Centaurea maculatum
Chrysanthemum
leucanthemum
Senecio jacobaea
Tanacetum vuigare
Tussilago farfara

Composite Family
Common yarrow
Knapweed
Ox-eye or Common daisy
Stinking willie
Common tansy
Coltsfoot

WOODY SPECIES
Acer platanoides
(all seed producing varieties)
Acer pseudoplatanus
Ampelopsis
breuipeduculata
Berberis japonica
Celastrus orbiculata
Eleagnus angustifolia
Eleagnus umbellatus
Frangula alnus
Lanicera tatarica
Lonicera japonica
Pueraria lobata
Rosa multiflora
Rhamnus cathartica
Robinia pseudoacacia

Norway Maple
Sycamore Maple
Porcelain Berry
Barberry
Oriental Bittersweet
Russian Olive
Autumn Olive
Glossy Buckthorn
Tatarian Honeysuckle
Japanese Honeysuckle
Kudzu
Multiflora Rose
Common Buckthorn
Black Locust

Other species may be added to this list as their existence as an invasive problem becomes known.
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