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1 Introduction

hy (I RavihcaiPolicy Statement (MMAH, 202@kcts watershedplanning andsubwatershed
planning The PP8mphasizes using the watershed as the ecologically meaningful scale for integrated
and longterm planning, which can be a foundation for considering cumulative impacts of
development{ SOG A 2y ™ Dmft SAGvatershéd Pl@rhing Guide (MECP, Subwatershed
Planning2022)describes the processes and interdependence of watershed and subwatershed
planning:

OWatershed plans may provide a comprehensive understanding of the ecological form and
function in the watershed, the importance of different water resource and natural areas and
features, factors that sustain them and indicators to monitor the kgrgn hedth of the

g GSNEKSR® 2 GSNBREKSR LI IFyyAy3a YIe& LINRPOARS (K
provisions of water, wastewater and stormwater infrastructure impact and interact with
ecosystems and water resources within a watershed area.

Subwatershed planning is typically carried out for a-dtdinage area of a larger watershed. A
subwatershed plan is triggered by a specific local issue requiring a higher level of details (i.e.,
development proposals, ardaased water quantity and/or quiy problems), or specific policy
requirementsw X /atershed planning, where undertaken, may inform subwatershed planning.
Watershed planning can enable the assessment and consideration of upstream, downstream, and
cumulative effects of development throhgut the entire watershed, provide additional context and
information that supports, and expedite subwatershed planning. Watershed and subwatershed
planning are intended to support land use and infrastructure planning, promote informed decision
making, andead to greater efficiency and effectiveness of the land use planning pdeess6 a 9/ t X
SubwatershedPlanning2022)

Traditional watershed and subwatershed studies provide a framework to addressjensssctional

water resource and environmental issues and identify opportunities for projects and programs that
improve watershed health. These studies differ in apprdasm municipal SWMPs, in that they
predominately focus on issues directly associated with environmental processes and natural heritage
features, such as hydrologic processes, ecological habitat, anddeadg environmental connectivity.

TheCity of Peterborough Watershed Plammmarized the investigations, inventories and analyses
used to define existing environmental conditions, future impacts, and recommended management
measures for th&VPS Study Ared he recommended measures include actions to address stormwater
management requirements, protection of the natural heritage system and associated ecological
features together with groundwater resources.
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The role of theGty of Peterborough watershed Planning Studsnplementation Plarfthe

Implementation Planis to provide a framework and broatale guidance to the next level of planning

and design study as the City of Peterborough grows and faces challenges related to climate change and
intensification. As such, the focus of this chapter is to provide gaigléor the future work required to
implement the recommendations. This includes direction with respect to future studies,

timing/phasing of the works, policy/design guidance, and approvals.

Thelmplementation Plawas developed with consideration for other Strategic Plans, Subwatershed
Studies, Master Plans, Secondary Plans, Environmental Assessments and Policies. More specifically, the
elements of the recommended approach represent potential synergies with otbdies and plans

and should be considered as such.

TheCity of Peterborough Watershed Planning Study Implementation focuses on the follow
management strategies to ensure letgrm health of the subwatershed that are contained within or
flow through the City of Peterborough:

Stormwater Policy§ection3);

Natural Heritage Policyséction4);

Climate Change Poli¢8ectionb);

Ecological Restoration in Urban and Urbanizing Subwaterg[set$ion6);
Stormwater Managemenh UrbanSubwatershedSection6.10);

Flood Risk MitigatioSection6.14);

Ecological Restoration and Enhancement in Rural SubwatersBedson7); and
Watershed Monitoring and Adaptive Management Stratedfesction8)

Too Too To o T To o I

Where applicable, the following implementation components are outlined with each management
strategy.

Key Next StepsSteps to be undertaken in order to continue an existing measure or to kick start a new
program. This includes the identification of pilot project opportunities.

Future StudiesFuture studies required in order to implement each type of measure which constitutes
the recommended approach

Policy, Bylaw or DesignStandardsConsiderations Existing or proposed policies andstandards that
need to be reviewed or updated, have been recommended or developed as part of the Watershed Plan
are also discussed. Specific policy discussion will inclueanBy OP and zoning, Monitoring and
Y F2NOSYSYyidd hLISNIGAYy3T O02ai NBO2ISNEE2 [ YRS KO d
past projects, it is anticipated that this will indie

A SWM Targets Policy (including minimum volume controls) for the City of Peterborough

A Infiltration Policy for lanelses and road types based on a risk mitigation framework.
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Facilitator & Contributors Definition of the party responsible for implementing the measure or the
agency(ies) or groups(s) that will assist in implementing the measure by providing support in any
number of ways, e.g., funding, labour, materials, technical expertise

Mechanisms for ImplementationMethods by which the recommended strategy will be implemented,
whether voluntary or mandatory, incentive based or prescriptive.

Development RequirementOutlines the requirements of future new development, irfill
development and redevelopments, rehabilitations and infrastructure replacements

Cost Unit cost to implement recommerati works and or lifecycle costs including staffing
requirements, education & training requirements and technical resources both internal and external to
the City.

Funding:General funding alternatives that were considered.

Timeframe General timeframe for implementation of specific steps, projects, studies and the
preferred strategy in general.

Integration: How the recommended approach integrates with existing municipal programs

Prioritization: The order in which the recommended projects are to be implemented to best achieve
goal, objectives and targets.

Asset ManagementHow the recommended strategy cost and implementation timeframes are
integrated into a previously established City of Peterborough Asset Management Plan (2016)

O&M: Operation and maintenance activities, approaches and costs associated with the
implementation of the proposed measures

Monitoring & Verification RequirementsMechanism by which the expected benefit can be quantified
or assessed including the assessment interval, structure and adaptive management processes.
Association monitoring costs will be identified
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2 Watershed PlannindPolicyRecommendations

At the planninglevel policies related to the protectionfavatershed features and function are critical
tothelongdl SN adz00S&daa 2F (GKS /AdGe 2F t SGSNDP2NRJAZAKQA
three components.

1) Stormwater Policy Stormwater policies are needed to ensure new urban development and
urbanintensification projectsnclude approved strategids mitigate hydromodification and
associated impacts on the watershed (erosion, flooding, pollutant loadiranges in
groundwater recharge and degradation of habitat and associated biota). These policy
recommendationsre associated with municipal water balance targets (i.e., infiltration targets)
and water quality targetsleveloped as part of the technical analysis undertaken for the
cumulative effects analysidlew or updated stormwater policy will require these targets to be
met under specific development and/or redevelopment scenarios. These targets are
subwatershed specific where feasible.

2) Natural Heritage PolicyNHSpolicies are needed to ensutke form, function and connectivity
of wetlands, woodlands, watercourses, valley lands and the ecosystems contained within are
protected and/or enhanced where feasible.l { LJ2f A OASa Ay Of dzRS (K2 aS$s
well as those developed and enforced at other levels of government (i.e. ORCA, MNRF, DFO)

3) Climate Change PolicZlimate change is defined as any significant change intéong
weather patterns. It can apply to any major variation in temperature, wind patterns or
precipitation that occurs over time (Ontario Climate Change Strategy, 2015). The anticipated
impacts ofclimate change caused by anthropogenic greenhouse gas accumulation are wide
ranging and will have impacts at the watersHedel, subwatershedevel and municipal level.
Climate change policies relate to botlntate change mitigatio and climate change
adaptation
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3 StormwaterPolicyRecommendations

Panninglevel plicies related to themanagement of stormwater within th€ity of Peterborougtare
contained within K S/ A (@ Qa (2628)TSkctok 16.1.5 df thd QRlentifies the objectives of
stormwater managemenincluding that it is informed by watershgdanning Policy directionincludes

the requirement for stormwater managememracticesincluding LID$e implemented througtthe
planning and development procesSP policies related to stormwater management are identified in
Appendix A Engineering standards including design targetssumptions and analysis techniques
related to stormwater managemerare described ilCity of Peterborough Engineering Design Standards
(2022) These policy standards are summarizeAppendix A

Section 6.3f the Watershed Plan (January 2023) identifies the Ruvoftime Control (RVAC

approach for Water Quality Treatment. This approach is consistent with the treatment train
stormwater quality control approach identified in Section 6.1.5 of the City of Peterborough Official Plan
and is als@onsistentwith the requirements as outlined iBection D.2.5.Bstormwater quality control,

and Section D.2.5.BLow Impact Developmentithin the City of Peterborough Engineering Design
Standards.

To ensure a treatmentrain approacho stormwater quality control approach that relies on
infiltration-based LIDs provides maximum benefitstwatershed health, the following
recommendations should be applied to stormwater policy.

3.1 RiskBased Approach to Stormwater Infiltration to preserve Groundwater Quality

This policy component defines where and hinfiitration-basedstormwater management controls,
commonly referred to as Low Impact Development (LID) controls, can safely be planned and
constructed in the context of protecting groundwater resources from undue contamination from
pollutants that may be transported by stowater runoff. Although, the vast majority of the
population within the WPS study area does not rely on groundwater for potable usage,
rural/unserviceddevelopment may beeliant on groundwater quality, as are NHS features supported
by groundwatersurface water connections.

The use of infiltration practices to reduce runofstore natural hydrologic processasd improve
water qualityis crucial to improving the City bf S (i S N 2NefrdrHdit@ge System and
waterways, maintaininghe viability of local stormwater infrastructure, and contributing to climate
change adaptation & mitigation strategies. The City has a duty to protect local groundwater and
surface water resources by implementing a fiislsed stormwater infiltration patly which is
developed based on a sound understanding of identified and future Askiskbased approdt to
stormwater infiltration policy can be undertaken at te#e planreview stage where internal
catchments have ben identifiedalongwith the ability to assess contamination risk at the deeel

The riskbased infiltration policies outlined below are primarily intended to be used for retrofit

2L NI dzy AGASE ' YRKk2N 6§ KS NB RS gRuilt-Bpanes Wierea ¥ f | YR
stormwater strategy has been developed through a Subwatershed Study, Master Drainage Plan, or

5
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Secondary Plan with consideration for infiltration of stormwater and groundwatdution risk these
detailed studies will supersede thelow infiltration policy recommendations.

The general goal of this ridlased approach is to provide an effective way of identifying infiltration
opportunities to minimize ecological and hydrologic impacts of runoff while protecting local
groundwater resources from contamination, specifically iifeed issues and threats, as well as
emerging threats.

Infiltration practices should not accept runoff frooatchmentareas within the site which are

associated with higher risks such as fueling stations, waste disposal areas, vehicle washing stations, salt
storage areas, stockpiling areas and shipping and receiving areas. Instead of infilbieegexh

stormwater practics, pollution prevention practices in the form of administrative and engineering

controls should be applied in these areas.

Table3-1 identifies individual highiisk site activities based on O.Reg. 153/04 and O.Reg. 287/07- High
risk site activities are defined as those with the potential for high levels of contamination such as
hydrocarbons, metals, organic and inorganic compounds sadidnents. Athe watershed or
subwatershedevel, it is impossible to predict the lorgrm site-specific activities of individual sites;
however,Table3-1 can be use@sa screening framework for identifyirgprtions of each sits where
additional focus and review is neededitientify where LIDs should be discouraged, due to risk
associated with the specific uses.

Additional highrisk sites include brownfield sites, defined as undeveloped or previously developed
properties that may be contaminated. They are usually, but not exclusively, former industrial or
commercial properties that may be underutilized, derelicvacant. An Environmental Site

Assessment (ESA) is required to develop Brownfield sites. These sites are different from Greyfield sites,
which are previously developed sites that are known or have been shown not to be contaminated.

Infiltration practicesshould beprohibited for sites with anthropogenically contaminated soils that have
not been fully remediated due to the possibility and risk of mobilizing the contaminants. If remediation
plans are developed and approved by the CitiPeferborough and remediation is to occur as part of

the site development activities which will remove the contamination and/or reduce the risk to
groundwater and/or mobilization of the contaminants fite, then infiltration-based LID may be
permitted.

Drainage areas containing a site with higgk activities Table3-1) and/or contaminated soils will
generally be discouraged from incorporating LID techniques that utilize infiltration as its primary
function within the identified catchment because of the associated risk to groundwater contamination.
However, higkrisk site activities do not preclude the use of those LID techniques that utilize filtration,
evapotranspiration (ET) or1ese as the primary processesdditionally, the infiltration of rainwater

from catchments that are isolated from the respective higdk site activities such as rainwater
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emanating from rooftops, employee parking facilities or directly falling on permeable surfaces is
ISYSNIrffte O2yaARSNBR NBflIGA@Ste WOtSIyQ YR &Kz
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Table3-1: High-Risk Site Activities Which Preclude the Use of InfiltratiBased LID BMPs Within the Contributing Catchment Area

Potentially Contaminating Activities (O.Reg 153/04 Table 2)

1 Acid and Alkali Manufacturin@rocessing and Bulk Storage
9 Adhesives and Resins Manufacturing, Processing and Bulk Storage
1 Airstrips and Hangars Operation

1 Antifreeze and Décing Manufacturing and Bulk Storage

9 Asphalt and Bitumen Manufacturing

1 Battery Manufacturing, Recycling and Bulk Storage

1 Boat Manufacturing

9 Chemical Manufacturing, Processing and Bulk Storage

1 Coal Gasification

9 Commercial Autobody Shops

9 Commercial Trucking and Container Terminals

1 Concrete, Cement and Lime Manufacturing

9 Cosmetics Manufacturing, Processing and Bulk Storage
9 Crude Oil Refining, Processing and Bulk Storage

1 Discharge of Brine related to oil and gas production

9 Drum and Barrel and Tank Reconditioning and Recycling
1 Dye Manufacturing, Processing and Bulk Storage

1 Electricity Generationl ransformation and Power Stations
1 Electronic and Computer Equipment Manufacturing

9 Explosives and Ammunition Manufacturing, Production and Bulk Stg
9 Explosives and Firing Range

1 Fertilizer Manufacturing, Processing and Bulk Storage

1 Fire RetardanManufacturing, Processing and Bulk Storage

1 Fire Training

1 Flocculants Manufacturing, Processing and Bulk Storage

1 Foam and Expanded Foam Manufacturing and Processing

9 Garages and Maintenance and Repair of Railcars, Marine Vehicles and A
Vehicles

1 Gasoline and Associated Products Storage in Fixed Tanks

1 Glass Manufacturing

9 Importation of Fill Material of Unknown Quality

1 Ink Manufacturing, Processing and Bulk Storage

1 Iron and Steel Manufacturing and Processing

1 Metal Treatment, Coating, Plating and Finishing

1 Metal Fabrication

1 Mining, Smelting and Refining; Ore Processing; Tailings Storage

1 Oil Production

9 Operation of DnCleaning Equipment (where chemicals are used)

9 Ordnance Use

1 Paints Manufacturing, Processing and Bulk Storage

9 Pesticides (including Herbicides, Fungicides and -Fmtling Agents
Manufacturing, Processing, Bulk Storage and L-&qgde Applications

1 Petroleumderived Gas Refining, Manufacturing, Processing and Bulk Stora
9 Pharmaceutical Manufacturing and Processing

1 Plastics (includingiberglassManufacturing and Processing

i Port Activities, including Operation and Maintenance of Wharves

Docks

1 Pulp, Paper and Paperboard Manufacturing and Processing

1 Rail Yards, Tracks and Spurs

1 Rubber Manufacturing anBrocessing

1 Salt Manufacturing, Processing and Bulk Storage

{ Salvage Yard, including automobile wrecking

1 Soap and Detergent Manufacturing, Processing and Bulk Storage

1 Solvent Manufacturing, Processing and Bulk Storage

i Storage, maintenancefueling and repair of equipment, vehicles, af
material used to maintain transportation systems

i Tannery

1 Textile Manufacturing and Processing

1 Transformer Manufacturing, Processing and Use

1 Sewage Treatment and Sewage Holding Facilities

1 Vehicles and Associated Parts Manufacturing

1 Waste Disposal and Waste Management, including thermal treatm
landfilling and transfer of waste, other than use of biosoils as

conditioners

1 Wood Treating and Preservative Facility and Bulk Storage of Treate
Preserved Wood Products

Prescribed Drinking Water Threats (O.Reg. 287/07)

1 The establishment, operation or maintenance of a waste disposal
within the meaning of Part V of tenvironmental Protection Act.

9 The establishment, operation or maintenance of a system that collg
stores, transmits, treats or disposes of sewage.

1 The application of agricultural source material to land.

9 The storage of agricultural source material.

1 The management of agricultural source material.

1 The application of no@gricultural source material to land.

1 The handling and storage of nagricultural source material.

1 The application of commercial fertilizer to land.

1 The handling and storage of commercial fertilizer.

9 The application of pesticide to land.

1 The handling and storage of pesticide.

1 The application of road salt.

1 The handling and storage of road salt.

9 The storage of snow.

9 The handling and storage of fuel.

1 The handling and storage of a dense famueous phase liquid.

1 The handling and storage of an organic solvent.

1 The management of runofhat contains chemicals used in the-aéng of
aircraft.

1 An activity that takes water from an aquifer or a surface water b
without returning the water taken to the same aquifer or surface wg
body.

1 An activity that reduces the recharge of an aquifer.

1 The use of land as livestock grazing or pasturing land, an ouf
confinement area or a farranimal yard.

1 The establishment and operation of a liquid hydrocarbon pipelin&eg.
385/08, s.3; O. Reg. 206/18, s. 1.

Other Threats

9 Anthropogenically contaminated soils that have not been fully remediated

L Although salt is included as a Prescribed Drinking Water Threat, it is being managed through restrictions to infiltnagierisk areas and through Salt Management Plans, and therefore does not automatically prohibit infiltration.
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3.2 SubwatershedLevel Water Balance Targets

For all development including urban infill and greenfield development, it is recommended that the
local water balance of the development area will be maintained atdaeelopment conditions by
providing infiltration opportunities of source and/or conveyancontrol measures. Infiltratichased
LIDs acceptable for water balance matching incjuxlg are not limited topioretention, rain gardens,
infiltration chambes, bioswales and nonlined permeable pavements.

Water balance targets were determined for the study area on a subwatershed basis. The methodology
for deriving water balance targets from annual infiltration rates is describ&eation 6.3.2f the
Watershed PlanMean annual infiltration deptlior each subwatershednd associated stormwater
infiltration targets tomaintain or restore natural groundwater rechargee identified inTable3-2.

Table3-2: Mean Annual Infiltration and Infiltration Targets for Water Balance

Subwatershed Mean Annual Infiltration (mm) | Stormwater Infiltration Target (mm)
Airport 429.5 9
Bears 495.8 12
Byersuville 606.5 24
Cavan 542.7 16
Curtis 452.5 10
Fisher 463.0 11
Fleming 519.8 14
Harper 567.8 18
Jackson 473.4 11
North Thompson 460.7 11
Otonabee Catchments | 514.6 14
Riverview 507.9 13
South Meade 459.5 11
South Thompson 569.9 19
Stewart Hall 531.5 15
Trent 515.8 14
Urban Subwatersheds | 605.5 24
Whitlaw 506.8 13

It should be noted that the infiltration targets identified frable3-2. are averages taken across
subwatershed areas of varying scale. Site specific constraints including but not limited to shallow

1



City ofPeterborough Watershed Planning Stuglsnplementation Plan June 2024

bedrock, high groundwater, unsuitable or contaminated soils, prohibitions or restriction as identified in
source protection plans, and infiltratigprone wastewater systems may prevent complete infiltration

of the subwatershedevel target.Ilt is recommended that these infiltration targets be used for
planninglevel studiesvhere stormwater infrastructure sitingsizing and general layout is required.
During siteevaluation for infrastructure design, it is recommended thasitu infiltration testing(e.g.

via Guelph Permeameter at invert elevatiptgboratory hydraulic conductivity analysis, and
groundwater/geotechnical characterization be undertaken to confirm target suitability

3.3 Environmentally Significant Groundwater Recharge Areas

Ecologically Significant Groundwater Recharge \te8GRA) aperviousareas of land that are
responsible for replenishing groundwater systems that directly support sensitive areas like cold water
streams and wetland€£SGRAare not necesarily the areas of highest recharge rate, budter that
enters groundwatepathways from these areas will end up in areas of ecological importance.
Groundwater modelling has indicatédat ESGRAsre abundant within the study are8ecause
ESGRAs support ecologiaedas includingad water streams and wetlands, maintaining this recharge
is essentiafor sustaining ecological healtiilvheregreenfielddevelopment is being proposed tin an
area that includes ESG&4A is recommended thasite specific groundwater analysis bedertaken to
determine the impacbf development (including changes to imperviousness angraeling)on
groundwater contributions to connected ecology featurkss recommended that this type ahalysis
occu throughsubwatershedlevel studiesand/or secondaryplansundertaken to determine

ecological opportunities, constraints agdeenfielddevelopmentayout Inall ESGRAS,
imperviousness should beaintained to the greatest extent possible aimdiltration targets should
correspond with the maintenance of paevelopment infiltration demonstrated via continuous
modelling. PPoviding infiltration opportunitiesisingsource and/or conveyance control measuved

be an essential component ainydevelopment in areas thahclude ESGRASs

3.4 Enhanced Thermal Mitigation foBensitive Subwatersheds

Urban impervious surfaces including pavements and rooftops heat up quickly during warm summer
days. As a result, runoff discharged from these surfaces is significantly warmer than runoff from cooler
green spaces. Stormwater management ponds used to treagrurunoff are also prone to excessive
heating resulting from receiving warm urban runoff and their lack of shade.

The impacts of excessive thermal loading on receiving waters include aquatic habitat destruction and
altered diversity of downstream aquatic communities. While cold water species like brook trout would
be particularly vulnerable to this warming, its impaeixtend beyond a particular thermal guild. It can
result in ecological alterations that affect the aquatic community and ecosystem in a variety of ways
(STEP, 2019).

In the City of Peterboroughhere arefour (4) major tributaries with existing thermal regimes or target
historical regimes that have been classified as coolwater, coolwzteiwater or coldwater. These
systems have fisheries sensitive to thermal loading and should be protected from thermal poliatio
enhance&l SWMpractices These systems are:
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a) Bears Creek (coolwater)
b) Byersville Creek (coolwateoldwater)
c) Harper Creek (coldwater)

d) Riverview Creek (coolwater)

For any new development in these subwatersheds, including greenfield development, infill
development or linear development it is recommended that:

1) Consistent with development in other subwatershed areas;§iecific infiltration targets be
met via infiltrationbased LID practices.

2) Consistent with development in other subwatershaeas, thed0" Percentile water quality
targetas identified inSection 6.30f the Watershed Plan b@et with retention (i.e. Priority 1)
practicesto greatest extent possible

3) Additional to the above, tvere stormwater management ponds are required to provide water
guantity contro| erosion mitigatiorand/or meet water quality objectiveshat one or more
thermal mitigation featurs as identified inTable3-3 be integrated with facility design

Note: Subsurface infiltration chambers may be used in place of SWM ponds.

Within the WP&xrea, two additionakubwatershedareas outside of the City of Peterborough have
thermal regimes that are sensitive to thermal pollutidrhese are:

e) Cavan Creek headwaters (coolwateidwater)

f) Jackson Creek headwaters (coldwater)

Should significant urban development be planned in these areeex;ommendedhat a similar
stormwater approach be used to mitigate thermal input into these coldwater or coolwaitketwater
systems.
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Table3-3: Design Considerations for Thermal Mitigation Measures
Mitigation : . ... | O&M Level of : . . Implementation
g General Function| Expected Performance | Performance Variability Design Considerations P "
Measure Effort Opportunities
Relative to surface draw, 95 Equivalent depth outlets
percentile temperature m(; var gé ) fPond must bell 1.0 m deeper than thg
Reverse slope( NEBRdzOG A2y 27F de yendin y oﬁ subsurface outlet invert elevation to provig Retrofit of existing facilities
outlet pipe draws| outlets 2.0 m or more belov P 9 . Low. Periodid sufficient sediment storage capacity and av and new designs
. .| pond/outlet design.| . ) ) )
Subsurface | cooler water from| the NWL during years wit| Higher outflow inspections sediment resuspension.
Draw Outlet | below the Normal similar air temperature, tergn cratures may  be and flush outs| 9§ Outlets accessible from the pond bank f{
Water Level in thg Outflows from a 2 m deej P . y are necessary | maintenance via a control manhole. Anywhere in the
PP ~a observed during warme i .
pond (NWL) 2dz0f SO YSSU ¢ d lat f Outlet inverts in the pond should be we subwatersheds.
of the time during an averag years and fate summe supported with a headwall
heat waves. '
year.
. [ i \ Trench storage volume designed as large
| Dependable 95th percentils Cpollng _beneflts van 1 : g . g g , -
Removes hea : widely with trench size available space permits. Retrofit of existing facilities
: : temperature reduction of 1 - . . .
Primary through shading anc i 2 o x / _desighad pond outlet temperature,| Low. Periodig 1 Can be combined with subsurface draw outl and new desigs
Outlet thermal transfer to : trench  design (e.g.| inspections to provide additional cooling.
: .| system with a storage volum : . .
Cooling trench contents (air| , shading, depth below and flush outs ¥ Include high flow bypass and maintenan
u 5% of the runoff volume : s
Trench water, stone) and enerated during a 25 mr surface, overflow trigge| are necessary | flush out ports. Ponds draininglirectly to
surrounding soils gtorm g rate) and groundwatel { Trench as deep as possible and shaded. watercourses.
interaction. 1 Including infiltration enhancéhermal benefit.
Same as primar)
gu:let cloo:clng ”e.fr.‘Ch' 1 Well shaded trenches with maximized area
ut only for orimce : . - . base and sides to enhance heat transfer w _ .
controlled flows| Reductions of 95th percentil| Variability is expectec ground Retrofit of existing facilities
Secondary | through a secon.dar} us .Y LJS NI U dzNJX 5 a | based on the size of th !_ow. Eerlodlc {1 Outlet should be 0.5 m below permanent pg and new desigs
Outlet outlet. System inlef continuous flows of 1 to 2 L/| trench and throughput inspections . .
: . " and drain to control manhole for preooling.
Cooling may be located 0.5 n through the system. Primar| flow rate. Infiltration can| and flush outs 5 0nly low flows drain through the trench
Trench below permanent| outlet flows require & further enhance therma| are necessary | tyII flush out ports f g. ; ' Ponds draining directly to
pool to reduce| different cooling measure. | load reductions. Tinstall flush out ports for maintenance. watercourses.

primary outlet dry
weather flows and

increase pond

9 Subsurface draw on primary outlet to provi
further cooling during high flows.




City ofPeterborough Watershed Planning Stuglgnplementation Plan June 2024
Mitigation . . ... | O&M Level of : . . Implementation
g General Function| Expected Performance | Performance Variability Design Considerations P "
Measure Effort Opportunities
storage capacity
prior to rain events.
Average temperature 9 Maximize shading and spread flows as mucl Retrofit of existing facilit
Provides vegetativq |, age . P N possible to enhance ground contact ratios g etrofit of existing facilities
. NERdzOU A 2y 2 ¥ | Variability of +1- H x / T I ) and new desigs
Outlet shading of outflows : Low. Periodig infiltration potential.
shaded areas. Maximum ar| expected based on degre . . . .
Channel or and thermal heat 5h . . inspections for| 1 Avoid concentrated flows that cause erosion
Swale transfer with 9 percentile outlet| of shading and channg erosion fLarge areas between the outlet arn . :
underlving soils temperatures  may  nol length . o ded for thi . Ponds draining directly to
ying change watercourse often needed for this practice watercourses
provide thermal benefits
Removes hea|
through _sha_dlng, Effluent temperatures below Temper.atures may var Low for . _ Retrofit ofeX|st|ng_faC|I|t|es
Lined evapotranspiration HH X/ I NB O depending on shading i| trenches, 9 Good plant coverage and shading will enhat and new desigs
Lo and heat transfer catchment. Thermal load medium  for| thermal performance.
biofiltration . : systems greater than 1 1 ) . : . . .
with filter vary in proportion to the| bioretention 9 Deeper trenches will likely outperforr
trench . deep. Thermal loac - .
media/gravel, reductions of anprox. 40% volume of water| due to plant| shallower ones. Ponds draining directly to
surrounding soils an( pprox. evapotranspired maintenance. watercourses
stored water
Removes hea| Temperatures may var Low for Good plant coverage and underdrg Retrofit of existing facilit
Unlined through volume depending on shading i configurations that maximize infiltration wi €lrofit ot existing factiities
. . : Effluent temperatures below trenches, and new desigs
bioretention | reduction and A = catchment. Thermal load . enhance thermal load performance.
P . HHX/ N5 O2Y L .| medium  for . .
or infiltration | shading/heat . vary in direct proportion | . : 9 Deeper trenches will likely outperforr
: , load reductions above 80¢ bioretention
trench/cham | transfer with filter to the volume of water shallower ones. . ;
i are common . due to plant - _ Ponds draining directly to
ber media/gravel  and infiltrated and 1 May be used to infiltrate a portion of storr

surrounding soils

evapotranspired

maintenance.

pond outflows

watercourses

Note: Table modified from Sustainable Technologies Evaluation Program (STEP) 2019 Papataitiguithesis and Design Considerations for Stormwater Thermal Mitigation Measures

Additional measures that may be considered for thermal mitigation include:
1. Atimedrelease outlet that discharges during cooler water periods (3&am). This measure requires automation and does not consider impact on downstream hydrograph.
2. Floating vegetation mats for shading in SWM detention area. This measure requires additional maintenance and bird prevention.
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4 Natural Heritage Policy

4.1 Existing Natural Heritage Pol&s
Section 2.1.2 of the 2020 Provincial Policy Statement (PPS) states that:

The diversity and connectivity of natufaltures in an area, and the lostgrm ecological

function and biodiversity of natural heritage systems, should be maintained, restored or, where
possible, improved, recognizing linkages between and among natural heritage features and
areas, surface watdeatures and ground water featur€Ministry of Municipal Affairs and
Housing, 2020).

Accordingly, Ontario municipalities (including the City of Peterborough) have developed Natural
Heritage Systems (NHS) within their planning processes and identified polices related to the NHS to
guide the future development of lands.

The PPS defines an NHS as:

A system made up of natural heritage features and areas, and linkages intended to provide
connectivity (at the regional or site level) and support natural processes which are necessary to
maintain biological and geological diversity, natural functionlgipopulations of indigenous
species, and ecosystems. These systems can include natural heritage features and areas, federal
and provincial parks and conservation reserves, other natural heritage features, lands that have
been restored or have the potemti to be restored to a natural state, areas that support
hydrologic functions, and working landscapes that enable ecological functions to continue.
(Ministry of Municipal Affairs and Housing, 2020).

The PPS provides policy to protect NHS at the provilesielthat superseds municipal official plans
including but not limited to 2.1.4, 2.1.5, 2.1.6, and 2.1.7 which state development or site alteration is
not permitted in PSWSs, significant woodlands, significant valleylands, Significant Wildlife Habitat
(SWH), ANSIs, coastaltlaads, fish habitat, and habitatf endangered species and threatened species
with few exceptions. Development and site alteration is also not permitted on adjacent lands of the
above listed features unless it can be demonstrated that there will be no negative impacts to the
natural featue or its functions (PPS Section 2.1.8). The PPS also strives to protect, improve or restore
the quality and quantity of water through:

a) using the watershed as the ecologically meaningful scale for integrated anddonglanning,
which can be a foundation for considering cumulative impacts of development;

b) minimizing potential negative impacts, including crpgssdictional and croswatershed
impacts;
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c) evaluating and preparing for the impacts ofl@anging climate to water resource systems at the
watershed level,

d) identifying water resource systems consisting of ground water features, hydrologic functions,
natural heritage features and areas, and surface water features including shoreline areas, which
are necessary for the ecological and hydrological integrity @fwhtershed;

e) maintaining linkages and related functions among ground water features, hydrologic functions,
natural heritage features and areas, and surface water features including shoreline areas;

f) implementing necessary restrictions on development and site alteration to: 1. protect all
municipal drinking water supplies and designated vulnerable areas; and 2. protect, improve or
restore vulnerable surface and ground water, sensitive surface watéuresand sensitive
ground water features, and their hydrologic functions;

g) planning for efficient and sustainable use of water resources, through practices for water
conservation and sustaining water quality;

h) ensuring consideration of environmental lake capacity, where applicable; and

i) ensuring stormwater management practices minimize stormwater volumes and contaminant
loads, and maintain or increase the extent of vegetative and pervious sulfisiceistry of
Municipal Affairs and Housing, 2020).

The Province of Ontario provides technical guidance to implement the natural heritage policies of the
PPS through the Natural Heritage Reference Manual (NHRM). The first edition of the NHRM, issued by
the Ministry of Natural Resources and Forestry (MNREDPD9, recognizes the development of a

natural heritage system as a comprehensive approach to defining and protecting natural heritage
features and areasThe most recent edition of the NHRM, issued in 2010, places greater emphasis on
planning for naturaheritage systems and providing connectivity among natural heritage features and
areas (MNRF, 2010). The NHS is divided into components including core areas and linkages/corridors.
Core areas include significant features (significant habitat of endanger@dhreatened species,

significant wetlandsand significant coastal wetlands, significant woodlands, significant valleylands,
significant wildlife habitat, areas of natural and scientific interest, and fish habitat) and their associated
adjacent lands.

In 2023 the Ontario government releasealproposed update to the PPS and A Place tavGBryowth
plan for the Greater Golden Horseshaed associatedocuments Any recommendations can and will
be modified to align with newrovincial Policy.

There are a series of Acts and policy documents that define and regulate natural heritage at the
federal, provincial, and municipal level including the document described above. Additional policy
documents applicable to this watershed are described inAppendix A
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4.2 Natural HeritagePolicyRecommendations

4.2.1 Within the City of Peterborough
Terrestrial Ecology

The City of PeterboroughOfficial Plardefines the components of the NHS amalv they are to be
delineated and protectedJnder the More Homes Built Faster Act (2022), the responsibility of wetland
evaluation andoundary delineation is now the responsibility of the municipalities recommended

that policy to clearly stateon-site confirmationof natural heritage faturesboundariesby a qualified

City or ORCA representative, and&robjective third partyprior to application approvalAdditionally,

it is recommended thathe City retains arobjective thirdparty reviewerto peer review EIS and similar
reportsto confirm all applicationsra complete and sufficiently addresses all sensitivities present

The City should develop policies around the enhancement and protection of corridors and linkages.
The OP highlights important locations feegional Connections and Proximity Linkages but does not
elaboratewhat is requiredas a part of a development or site alteration applicatidmolicydocument
should be developednd implemented for every projecincluding road maintenance and road
upgrades)ocatedwithin the adjacent lands of Regional Connection or Proximity Linkaggrovide
guidanceon how to evaluate the ecological functions provided by Hetbximity Linkages and
RegionalConnections. This document should provide addistof potential avoidance alternatives and
mitigation measures that must be considerddshould be noted that novel avoidance alternatives and
mitigation measures can be proposed where applicable.

The City of Peterborough is currently completing a subwatershed study for Harper Creek with the
intention to create a detailed inventory of the NHS and water resources including the natural heritage
features, functions, and cultural values. The project eilminate in a land use plan, detailed
management strategy, and stormwater management strategy that satisfies the policy direction of the
Provincial Polictatement (PPS), the Growth Plan for the Greater Golden Horseshoe, and the City of
Peterborough Jfcial PlanThe City shouldet atargetto completesimilar projectsfor subwatersheds
containingdesignatedyreenfield areaso develop targeted poliesand guidelines specific for

greenfield areasThese projecd shouldconsider not only future land use and density targets bub als
future climate change conditions.

Urban Forestry recommendations align with those stated in the Urban Forest Strategic Plan (2011) and
the follow up progress report in 2016. Further efforts are required to document the existing urban
forest and determine where planting efforts are besbalited.A guidance document should be
developedunder Bylaw 21-074 (A Bylaw to Regulate the Destruction of Trees on Private Property in

the City of Peterboroughto encompass all municipal directions for tree removals, replacement, and
construction near treeshould be developedCurrently, the bylaw requires minimum of 1:1

replacement ratiovith a minimumof 2cm diametereplacementree (Bylaw 21-074) whichis
insufficientratio to maintain the current urban forestanopyas there is a significant lag time between
planting anda mature tree with equivalent canopy covdherefore alarger replacement raties highly

8
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recommendedThe city has released an approved tree species list as well as species diversity
percentages to increasdiversity in the urban foresthis listshould be a part of guidancedocument
andshoud be amended as to includmnly native specieandhighlightspecies that are either drought
and/or flood tolerant.Planting plans musto more than10% of the same species, 20% of the same
genera,or 30% of the same familzuidance docment should be descriptive on how tree protection
measures including but not limited to compaction control measures and tree protection fencing should
be implementedIt should also include a list of activities allowed and prohibited within tree protection
zones.

The city has developed an Emerald Ash Borer (EAB) management plan and further considerations
should be made for other problematic species suciCasimon ReedRhragmites australis ssp.

australi and Common BuckthoriRbamnus cathartiga Additional studies may be required to
highlight other nornative invasive species that pose a threat to the natural communities present and
suggest appropriate management.

Aquatic Ecology

Policy amendments should be made to better represent the aquatic ecology and fisheries biology of
the study area and should aim at preserving and enhancing the remaining aquatic components of the
Natural Heritage System as defined by the Official Plas.ifbiudes fish habitat as defined by the

Natural Heritage Reference Manual and in turn as defined by the feBestaéries Adt a = &G a LI gy Ay
grounds and nursery, rearing, food supply, and migration areas on which fish depend directly or
indirectly inord®NJ G 2 O NNE 2 dzi (Oitd€i& Mimistryf oA NatBral RB$®u@es 52605)a ¢
Currently, the Peterborough Official Plgity of Peterborough, 202&pes not permit development
applications within 30 metres of the high water mark in the case of fish habitat, unless subject to an
Environmental Study. This is consistent with the Provincial Policy Statement and many regional Official
Plans. In an attempb guide future Environmental Studies within the study area, Fish and Fish Habitat
Management Plas should be developed on a subwatershed scale to better define fish habitat as it
related to the federaFisheries Aand other relevant guidance documents.

These Plans should identify target species, key habitat features, thermal regimes, headwaters and
drainage features, contributing wetlands and benthic assemblages. Plans such as these could better
direct decision makers in development applications andad@ubve as a baseline for Environmental
Studies in the future. In order to develop these Plans, extensive studies would be required to
characterize each subwatershed, including fish community studies, thermal regime monitoring, benthic
community studies, rad habitat assessments. While extensive in nature, these Plans would identify
healthy fish communities, sensitive fish species and habitats, and would serve to be monitored as
barometers of watershed health. Consultation with local authorities and indigepeoples should

also be pursued such that the Plans will benefit all of those in the individual subwatersheds, while
providing the greatest benefit to the aquatic resources on a subwatershed scale. From these Plans,
policy could be further refined to ilade monitoring considerations for development activities

including water quality, temperature and quantity monitoring as it relates to specific fish communities
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and habitats. Sensitive fish species and habitats may require more rigorous monitoring and more
robust mitigation measures during development activities.

Development activities should also be refined in that aquatic ecology is better represented in future
works, which could refer to individual Fish and Fish Habitat Plans for speitifjation measures and
targets. Examples could include:

T CrossingsOpen bottom box culverts or clear span bridges to accommodate natural processes
and ensure longasting fish passage. Where this is not feasible, culverts are to accommodate
baffles and/or other passage mitigation to both slow velocity and reduce dowmnsterasive
powers and encourage fish passage through all flow conditions. Aquatic culvert and bridge
crossing locations should also be considered regarding the potential for and appropriateness of
terrestrial wildlife movement opportunities.

T SWM FacilitiesOffline facilities with proper outlet design to create isolated infrastructure such
that regularly scheduled maintenance activities do not interfere withFrsheries Acnd that
additional permitting is not required. Encourage water quality and thermal mitigation from pre
treatment to outlet treatments.

1 SWM Outfallsinstalled outside of the high water mark of any water feature, including
headwaters and drainage featurasd wetlandsto ensure armouring and infrastructure does
not exacerbate erosive forces in high flow events. Encourage water quality and thermal
mitigation from pretreatment to outlet treatments. Outlet treatments could include OGS
unites, plunge pools with boulderdatments, wetland pockets, vegetation and plantings.

1 Private PondsDo not permit private, online ponds. Where offline ponds are permitted, ensure
bottom-draw dams and other cooling and thermal mitigation is incorporated into the pond
permitting.

1 Dams and LiftlocksWhere dams and locks are to be developed and/or maintained, ensure fish
passage is incorporated where feasible and where fish communities would benefit from
connectivity between upand downstream habitats. Encourage the use of bottom draw dams
to ensuredownstream warming does not occur.

4.2.2 Outside of the City of Peterborough
Terrestrial Ecology

The County of Peterborough plans to develop a Watershed Management Plan with the goal of
managing the water, land/water interactions, aquatic life and aquatic resources within a particular
watershed (County of Peterborough, 1994). This document shoulctafsader land use compatibility

and overall landscape connectivity across subwatersheds and adjacent watersheds. A monitoring plan
should be developed to characterize existing sensitive features such as ANSIs, PSWs, SWH, and
significant woodlands to estdibh baseline conditions. Monitoring should occur at a regular interval to
detect impacts before features and functions are lost from the landscape.

10
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Development applications and secondary plans should consider implications to adjacent natural
features as well as potential impacts to surrounding areas and landscape connectivity. Any
development within or adjacent to largecale terrestrial corridor anadt riparian linkage as identified
by Kawartha Naturally Connected should confirm that there will be no net negative impacts to
connectivity as a result of the development. Future climate change implications should also be
considered when evaluating poteatiimpacts from development.

Roads pose one of the greatest risks to wildl@alisions between wildlife and vehiclesre more likely
with larger, busier roadthat areadjacent to natural heritage areashis effect can create a partial or
complete barrier to wildlife movement at the road, limiting or blocking access by wildlife to required
resources and/or fragmenting populations which increases the risk of local extirpation

A regional scale review of wildlife crossing hotspots sthdwildupon the movement corridor work
completed by KNCThis data set should be used when considering nead locations as well asad
upgradesalongexisting roads through alterations to road managementes, andretrofits. The Region
should consider developing a guidance documerg\aluate the risk to wildlife along roadways and

the potential mitigation options available. This should consider tloaihe species such as frogs, snakes,
and turtles have a peak migration window where targeted road closures can dramatically improve the
survival rates. Traffic calming measures and reduced speed limits can also decrease the likelihood of
direct collisions. ¥clusion fencing, ecopassages, curb design, road surface selection, and improved line
of sight through targeted lighting and vegetation management can also reduce the risk of direct
collisbns.

In addition to roads, agriculture can be a source of indirect impacts to natural features through
contamination from pesticides and fertilizers as well as soil erosion causing increased sedimentation.
Pesticides can have a negative effect on-tenget speies and causes pollinator decline as well as can
bioaccumulate impacting larger wildlife. Fertilizers can run off and enter watercourses causing
eutrophication. Better farming practices to reduce erosion and run off can be encouraged through
stewardship pograms.

Aquatic Ecology

Policies regarding aquatic resources in rural settings should, in general, match those discussed
previously for urban areas. Regardless of the land use, fish habitat is and should be managed
consistently across the study area as defined by the Officia| Riatural Heritage Reference Manual,
and federalFisheries A¢isuch that development applications within 30 metres of the high water mark
in the case of fish habitat are not permitted unless subject to an environmental study. As a

2 Extirpation is the local extinction of a species but it continues to exist elsewhere.

11
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continuation of recommendations made above, Fish and Fish Habitat Management Plans should be
developed on a subwatershed scale to better define fish habitat as it relates to the fé&dehnalies Act
and other relevant guidance documents. In rural areas, focus should be drawn to headwaters and
headwater drainage features (HDFs) which, depending on the form and function of the feature, could
provide direct and/or indirect fish habitat as defined by r@imentioned policies.

HDFs typically consist of shallow, seasorgfiigemeral drainage features which provide primary and
secondary inputs into more defined watercourses. HDFs vary in both form and function and may
provide direct (both permanent and seasonal) habitat for flSkamples of aquatic habitat types

present in HDFs include refuge pools, seasonal spawning and nursery areas, and thermal refugia in
areas of groundwater discharge. HDFs also provide indirect habitat by transport of
detritus/invertebrates to downstream rehes(Stanfield, 2017)Examplesf HDFs include small

streams, springs, wetlands, swales, and ditches (natural or hemmaified). These features are also
important sources, conveyors, or sinks of sediment, nutrients, and flow. Some HDFs may function as
important habitat for terrestriabnd wetland species as breeding areas or corridors for travel.

HDFs have not traditionally been a part of most aquatic monitoring efforts and have been overlooked
during development applications. However, understanding of the importance of such features has
been growing and HDFs are now protected features under celdaal and provincial regulations,
including theFisheries Acend could qualify for protection as Fish Habitat under municipal policy.
Future studies should therefore include an assessment of HDFs to identify features and determine the
appropriate levebf management applicable to each. The most relevant set of guidelines and
standards, at this time, The Evaluation, Classification, and Management of Headwater Drainage
Features GuidelinglCVC & TRCA, 201dhouldbe used to classify HDFs within the study area, with

the most conservative level of management used to protect the habitat in policy. At a point in time
where a more locally sensitive or updated version of management guidelines be developed for HDFs,

thesS aK2dzZ R 0S | R2LIGSR F2NJ GKS aiddzRe | NBFIQa TSI

Policy should limit the clearing of vegetation within the riparian buffer of HDFs and should follow the
same guidelines as those for other features identified as fish habitat. Where cattle crossing is required,
crossings should be approved under the sae@mmendations as those listed above. Where existing
features are identified and where historic clearing and or grazing has been noted, vegetated buffers
should be reestablished and managed as fish habitat moving forward. Cattle should be discouraged
from grazing within this buffer and should not be allowed to enter the buffer or the feature itself.
Providing designated, fenced areas for grazing animals to access water sources for drinking avoids
detrimental bank erosion, and prevents direct pollution thgbudefecation. Application of fertilizer

should not be permitted during rainfall and/or runoff events.

12



City ofPeterborough Watershed Planning Stugdgnplementation Plan June 2024

5 Climate Change Policy

Climate change is defined as any significant change intlvngweather patterns. It can apptp
any major variation in temperature, wind patterns or precipitation that occurs over {{Drgario
Climate Change Strategy, 2019 he anticipated impacts of climate change causedrilgropogenic
greenhouse gas accumulation are widanging and will have impacts tiie watershedlevel,
subwatershedevel and municipal leveClimate Change Impacts are summarized in the City of
Peterborough WatersheBlanning Study Climate Change Memo.

Based on the information presented in tiidimate Change Memo, the most significant climate change
considerations that will need to be considered through implementation planning include, but are not
limited to:

a) Broadscale climate shifts including higher seasonal temperatures (averages and maximums) as
well as greater precipitation in all seasons.

b) Decreases in winter snowpack water storage and associated reductions in spring frasifét
response. A corresponding flashier runoff regime is expected throughowtithiter as melt and
intense rainon-snow events become more frequent.

c) Ecological range shift as aquatic and terrestrial species are forced out of their current
range as temperatures and other environmental factors shift beyond their adaptation
capacity.

d) Changes to physical abiotic habitat characteristics including surficial flow, soil moisture,
erosion and water table depth.

e) The intensification of storm events, including those skdutation events that are used
in the design of stormwater management infrastructure and used to asseapliance
with desired level of service frameworks.

Climate change policy recommendations outlined in this section are identified to;
1) Build climate resilience into our community;
2) Mitigate the risk associated with extreme weather events;
3) Preserve hydrologifunctions that support watershed health; and

4) Prevent significant degradation of natural heritage features with urban and rural areas of the
watershed.

dimate change mitigatiorandclimate change adaptatiostrategies are a key component of the WPS
Adaptationis the process of adjustment in the built and natugalvironments in response to actual or
expected climate change and its impacts. In the urbavironment, adaptation seeks to mitigate risk
to infrastructure and property and to expldieneficial opportunities for building resiliency. In natural
resources management, adaptatigeeks to address the vulnerability of species or natural systems
and processes by reducitigreats, enhancing resilience, engaging people, and improving knowledge.
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Climate changeesilience is the capacity of a system to maintain function despite stresses applied by
climatechange factors. Climate change resilience can be built into existing systems through adaptation
and learning from the resiliency of natural systemditigation involves the use of measures actions

to avoid or reduce greenhouse gas emissions, to avoid or reduce impacts on sark®yor to

protect, enhance, or create carbon sinkghere possibleglimate change cdenefitswill be

prioritized. Cobenefits result fromechnologies or approaches that achieve some level of both climate
change mitigation andlimate change adaptation.

As identified through cumulative effects analysigny of theimpacts associatedith climate change
projections share impact pathways with land intensification. For example, the intensification of short
duration rainfall events resulting from climate change and the addition of impervious surfaces to a
catchment both result in excessive runoff which can leafidoding, erosion and aquatic habitat
destruction.Similarly both land development and climate change can resialivarmer temperature
profiles in watercourse, especially during the summer. Whikenot possible to impact higlevel

climate parameters such as rainfall patterns and regional temperatures through watershed
management strategies, using management alternatives that target cumulative impad®itan
mitigate the impacs of landintensificationandbuild climate resiliency into the watershed.

5.1 Existing Climate Change Policies

The City of Peterborough aims to develop projects, programs, and policies to reduce greenhouse gas
(GHG) emissions and adapt to climate change. In 2016, the Climate Change Action Plan (CCAP) was
approved by City Council after developing it in partnershih Bustainable Peterborough and IGLEI
Canada. The CCAP is Peterborough's foundational climate change strategy to mitigate corporate and
community GHG emissions. The CCAP identified 21 strategies that would limit the growth of GHG
emissions by 30% by 208bm 2011 baseline levels.

The Peterborough Environmental Advis@gmmittee (PEAC) was founded in 2019 to advise Council
and the City of Peterborough about sustainability, environment, and climate action matters. This
committee was formed in response to City Council declaring a climate emergency with the goal of
acceleraion timelines of climate actions and new actions that could be propose to lower greenhouse
gas emissions to reach the 45% reduction by 2030 (based on 2011 levels) and net zero Hh050.
City and PEAC are implementing several community and corporate actions including:

1 Developing a Home Energy Efficiency Program to support homeowners reduce energy

consumption and GHG emissions;

Expanding the active travel network to facilitate mode share shift away from cars;

Supporting the Green Economy Peterborough hub's mission to support local businesses

becoming lowcarbon;

1 Increasing the number of community gardens to increase access to local food and improve food
security for residents;

1 Protecting the urban tree canopy from preventable felling;

T
1
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Proposing greenhouse gas decarbonization pathway study to develop a plan for reducing 80% if
greenhouse gas emissions from high emitting corporate buildings,

Installing electric vehicle charging stations in advance to enable the conversion of thauight

fleet to electric or hybrid vehicles;

Completed conversion of streetlighting with LED fixtures; and

Planning the development of the cityide composting program and construction of a

composting facility.

The County of Peterborough established Sustainable Peterborough which has developed a Greater
Peterborough Area Climate Change Action Plan (2016) also referred to as CCAP. Each municipality has
an action plan and emissions reduction targets with the goaiteducing greenhouse gas emissions,
reducing use of fossil fuels, lowering energy consumption, and adapting to climate change. The CCAP
developed strategies to reduce greenhouse gases which include:

W L1: Strengthen land use policy and the development review process to better support climate
change mitigation and adaptation;

W L2: Identify climate change risks and prepare for potential impacts;

() L3: Protect and enhance natural assets; and

W L4: Facilitate best management practices for low emission farming and climate change

adaptation.

Annual reporting has been provided as a part of the Sustainable Peterborough report cards, and
{dzAGFAYlF0fS t SGISND2NRdAAK gAff 06S dzZJRIFGAYy3I GKS
Sustainable Development Goals.

5.2 Climate Change Policy Recommendations

5.2.1 Urban Strategy for Natural Heritage Resilience to Climate Change

To mitigate climate change impaas much as possiblthe Cityshould consider any and every
method to build resiliency into their natural heritage system with greatest efforts placed along
watercoursesMuch of the City's NHIS located on private lands and will require encouragement of
the residents tgplant trees, install rain gardens, and naturalzatercourse riparian zongbrough a
more robust stewardship progranthis can occur throughdal partnerships, fundraising, and tax
benefits. Additionally, the City can look to purchase natural areas currently on privately owned land

The City should develop a methodology to quantify natural featurescéty assetNatural features and their
functions should be manag similarly to infrastructurend their functions to mitigate flooding and offset
climate change through carbon sequestratiamban coolingand other measurablgunctions should be
guantified Potential stressors and management plans could be developed for natural features that provide
significant flood and climate change mitigation including invasive species management plans, forest health
strategies, andvater balance initiatives.
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5.2.2 Urban Strategy foEnhancingClimate Chang®esiliencyRelatedto Rainfallintensification

Intensification of rainfall events has the potential to reduce the level of stormwater service provided by
conveyance systems and epféipipe infrastructure. While expected impacts to the storm sewer

system include an increased frequency of surchargingamaie flooding and potential damage to

private property, it is the impacts on eraf-pipe stormwater detention and treatment facilities that

pose greater risk to watershed function. Stormwater management ponds are designed to reduce peak
flows during extrene runoff events in order to mitigate erosive flows in downstream channels,

mitigate flooding and provide settlement of suspended solids which are transported by urban runoff.
These facilities are designed with specific desigant inflow hydrographs coesponding to storage

and discharge relationships needed to provide an appropriate level of service. Changes to inflow
volumes and flow rates results in changes to outflow hydrographs along urban tributaries which
support aquatic communities susceptibleg¢oosion, sedimentation and degraded water quality.

The isks associated with climate change impacts areexpiected to bespread equally across the City
of Peterbaough.Severafactors maylimit the impact of rainfaland runoffintensificationon
stormwaterinfrastructureandlocalwatercoursesSome examples of conditions that may limit risks
associated withrainfallare listed below.

Conditions that may limitdimate Risk related toRainfall Intensification

1 The implementation ofnfiltration-based LIDsnd/or removal ofpavedsurfaces fromexisting
urban areas will buffeflow and runoff volume increases.

1 Those catchment with higher percentages of pervious, green spacdsetdt mitigate impacts
of rainfall intensification vianterception, retention evapotranspirationand nfiltration.

1 At the time of storm sewer desigré selectionof standard pipe sizethat are larger than
required for design flowsay allowfor conveyance oflows resulting from climate change
scenarios

1 Existing stormwater management facilities may have capacity to provide some incremental
flood control beyond desigparameters.

1 Channelghat are hardene with erosion control featuresr naturally resilient to erosiowill
be less susceptible tacreased incidnts of erosive flows.

Conversely,tlte presence of certain climate change receptors may exacerbate the risks associated with
rainfall and runoff intensificationAreas considered highskwhen considering the potential impacts of
climate changeare listed below

Areas of High Riskelated to Rainfall Intensification

1 Areas lacking fonal stormwater management control, specifically emfgpipe detention
systems.

Areaswithin the flood damage centre or contributing drainage to the flood damage centre.

1 Catchments draining directly #receiver containing one or more of the followiagdogical
conditions

o Coldwater fisheries
0 species at risk
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o environmentally sensitive areas

It is recommended that, where feasible, the climate change appraadeatified below areapplied
to:

NS

1) Stormwater infrastucture renaval or retrofit projectsg A 0 KAy G KS d&a! NBI &
identified abovewhere existing downstream conveyance infrastructure is not flow
limiting.

2) The design of newnd-of-pipe stormwater management infrastructure to service new
development aras.

3) The design of new stormwater managemenveyanceanfrastructure to service new
development areas where existing downstream conveyance infrastructure is not flow
limiting.

Intensity-Duration-Frequency Rainfall Relationships

The Cityof Peterboroughuses IntensityDurationFrequencyIDF)statistical relationships to set design
standards anevaluate levebf-service performance metrics associated with stormwater management
infrastructure. The City uses theh®ur SCS Type Il design stormriaunicipal stormwater

infrastructure standardeind 10+ minute duration constant intensity rainfall eveds conventional

storm sewer designs.

Predictive climate change modelling technology has advanced significantly over the last 10 years, with
Y2NBE NBIFIRAte [@FLAftlroftS OftAYFGS RFEGE F@FAflFoOoES 2
(https://climatedata.ca). It isnow possiblefor municipalities across Canadausepublicly available

statistical models to predidhe impacts of climate change on specdi&sign storm eventsThe results

of this IDF analysis produeeclimate change scenario total event storm deptid average storm

intensity, which can be calculated as an averagensity or used to produce hyetographs (i.e., using

the SCS Type Il distribution) for hydrolomicdelling purposesC2 NJ 6§ KS [/ AGeéQa 2t { @K
University / Institute of Catastrophic Loss Reduction develdpéd CC Toél5was used to generate

IDF curves for the Peterborough Airpoain gaugeunder three climate change scenarios from 302

2100 using the CMIP6 GCMs selection default.

Three emission scenarias defined byshared Soci® 02y 2 YA O tF GKglt e o6{{tav 7T
Assessment Report (2024gre utilized in this analysis to demonstrate incremental change resulting

from projected climate changat the Peterborough Airport climate gaugeSPs have replaced
WSLINBaSYidlFrdA@S [/ 2yO0OSYyiNYGA2yY tFiKgle&ad ow/tao FN
most comprehensive future climate projections used by climate modelatge5-1 demonstrateshe

general equivalency between various scenarios, and the degree of warming by 2100 as estimated by

the most recent IPCC report (2021). In this table, emission scenarios from the Representative
Concentration Pathways (RCPs) are identified in columand equivalenShared Socieconomic
tFdKgle o6{{tad FTNRY GKS L/ttQa ciK 128aSaayvYSyd v
Emission scenarios analyzed for iW°S ar&SSP 2.6, SSP-2.5, and SSP 5.8.5 which correspond to

low, moderate, and severe climate change severity. Th@ix storm was analyzed for they2ar, 5

year, and 108/ear storm, while the 10§ear storm was also analyzed for-BEhd 24hour durations
The total precipitation event depths projected by the IDF_CC@a.6alre presented irmmable5-2 and
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compared to thetotal precipitation event depths provided by the City of Peterborough Engineering
Design Standard®gecember 202R Percentage changes from the design standards are identified in
brackets.

Table5-1: Climate Scenarios

IPCCH IPCC®

Assessment Assessment Degree of Warming < x x| x x p
Report Report by 2100* 9YAaaAzya ! dadzyYLIW A2y
(2014) (2021)

RCP2.6 SSH-2.6 1.3°C¢ 2.4°C Net zero emissions reached by 2080
RCP4.5 SSR-4.5 2.1°C¢ 3.5°C Stable emissions begin to decline by 2050
RCP8.5 SS-8.5 3.3°C¢ 5.7°C Emissions double by 2050

* Based on the results from the IPCCAssessment Report (2021), comparing average global surface
temperature from 1851900 to 20812100

U . FaSR 2y GKS NB\asdsbnieat RGpNR021YI KS Lt/ / ¢
Table5-2: Total precipitation event depths projected by the IDF CC T6d
pres |DEE0 | BRCE ) DEEC
City Historical Projection: Projection: | Projection:
Desi SSP R.6 SSP 2.5 SSP 8.5
Duration | Frequency esign (), (mm) (mm) (mm)
Standard
(mm) Years: Years2023 | Years: Years:
19712006 | 2100 AV s
, 39.07 42.52 43.32 44 .47
6-hour | 1:2-year | 38.7 (+1.0%) (+9.9%) (+10.7%) | (+13.0%)
, 53.17 57.54 59.34 62.46
6-hour | 1:5-year | 52.48 | 11 30p) (+9.6%) (+11.6%) | (+16.0%)
, 87.82 91.87 97.35 103.15
6-hour | 1:100year | 89.9 (-2.3%) (+2.2%) +7.7%) | (+12.9%)
, 99.98 104.36 111.12 117.56
12-hour | 1:100year | 98.4 (+1.6%) (+6.1%) (+11.5%) | (+16.3%)
, 118.30 122.59 130.44 139.22
24hour | 1:100year | 108.7 | g g0y (+12.8%) | (+16.7%) | (+21.9%)
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Model resultsfrom: Simonovic, S.P., A. Schardong, R. Srivastav, and D. Sandink (2015), IDF_CC Web
based Tool for Updating IntensiurationFrequency Curves to Changing Climater 6.5, Western
University Facility for Intelligent Decision Support and InstituteCfatastrophic Loss Reduction, open
accessttps://www.idf-ccuwo.ca.Changes

It is recommended that thelimate change modified IDFs presentdabve be gedin the design
process of planned endf-pipe stormwater management facilities andgtress tesexistingend-of-
pipe stormwater management facilities.

New Stormwater Management Facilities

There is an opportunity to build climate resilience into nearmwater management systeniy using
guantifiable climate projectionas design inputs. Thikesign approachypically results in increased
extended detention volumedt should be noted thiaincremental increases iIBWM facilitydetention
volumeswill also provide longerm resilience to incremental changes in catchment imperviousness
This longterm change in imperviousnegsan issue that communities across Ontario are reacting to
viaend-of-pipe retrofit projectsand source control strategies

It is recommended thatew end-of-pipe stormwater managment facilitiesbe designed using, at a
minimum, IDF data from th8SP 2.5 climate scenario representing moderate climate change
severity. This would be accomplished by using targletaserates calculated using the existidgsign
standardIDFin response taeturn events identified in the climate scenario IDISing this approach,
rainfall events projected for future climate scenarios will be controlled to peak flow targets based on
existing IDF relationship$his endof-pipe design methodologyould resultin slightly largeextended
detention volumes

PostDevelopment Modelling

wPostdevelopment catchment

Target Release Rates

wPredevelopment catchment

characteristics
wClimate Change IDF used for rainfall inp

characteristics

wEnNgineering Design Standards use
for rainfall input

Figure5-1: Target Release Rates and Post Development Modelling Diagram

Using astormwater approach that focuses on matching {gkevelopment water balancthrough

Priority 1 volume capture (i.e. infiltratiehased LIDs}s identified inSection3.2will contribute

significantly to mitigating peak flows from future climate change scenarios and should be quantified in
post-development modelling.

Existing Stormwater Management Facilities

It is expected that the level of service provided by existing stormwater management facilities will be
impacted bythe intensification oshort-duration rainfall eventsTo quantify the impacts of climate
change on release ratésom stormwater detentionfacilities intolocal receiversit is recommended

that all existing stormwater management facilities be stress tested with climate change modifged IDF
To undertake this analysid the desktoplevel release rates from design storms derived from climate
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modified IDFs are compared to target release raesdentified in design briefs and ECHsis analsyis
would be undertaken usingiodelling or design sheet methodology ussdhe time of facility design.
Where these is a significanperationaldiscrepancy fronthe original targetsmonitoring prograns
and/or retrofits maybe considered. During the stress test of SWM facilities for climate change, any
changes to the contributingatchmentsshould be considered, specifically:

1 Changes in catchment area resulting from grade changes during the development process; and

1 Changes in imperviousness resulting from new development or incremental changes across the
catchment.

ExistingStorm Sewers

Theintensification of rainfall eventeesulting from climate changeill decrease the overall level of
service provided by conveyance systems including storm seWwader O.Reg. 588/17, storm sewer
network level of servicasto be evaluatedising the follow twaechnical metrics:

4) Percentage of properties in municipality resilient to a 4@@r storm.

5) Percentage of the municipal stormwater management system resilient tyeab
storm.

It is recommended that a Ciyide hydrologic and pipe hydraulics model be utilized toleat® the
impact of climate change on stormwater level of service technical meHidraulic nodelling of
stormwater conveyanceasingclimate change modified IDEan determine the impacts of climate
change orthe above technical metrics resulting in a future level of serearaparisonlt is anticipated
that rainfall intensification will exacerbate existing conveyance issues anameate additional areas
of the stormwater management system susceptible to surcharging during-ffeabevent.

ErosionControl

Determining the impact of climate change on letegm creek erosions difficultwithout detailed

fluvial geonorphic data Wherecontinuoushydrologic modelsre available and infield geomorphic
assessments can be undertaken to determine flow thresholds for erpaigmod method for assessing

the impact of climate change on channel erosion is through modification of precipitation vajués

to continuous hydrologic modelSources of regional climate dggg.Climate Atlas of Canaylaften

include average monthly changes to precipitation. These can be applied to historical precipitation data
sets and used as climate change derived input for hydrologic models. The resulting flows must then be
compared to thresholds identified through tled geomorphic assessment. For channels that are less
prone to erosion or geomorphological adjustment at lower flow rates, an approach to modifying
historical precipitation data sets that meets projected average monthly changes whilemadifying

larger runoff events may be preferre@his methodology does not take into consideration timpacts

of changingree thaw cycles on channel erosion.
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6 Recommended Approacfor Urban and Urbaizing Subwatersheds

The degree to which these subwatersheasitain urban development impacts the management
alternatives that are considered for improving or maintaining components of subwatershed health.
Management alternatives suitable for an urban environment must consider opportunities and
constraints relatedo land availability, integration with existing urban infrastructure and associated
levelof-service frameworks as well as existing public uses of land. Additionally, unlike areas of new
development where climate change resiliency can be considered deomgnunity design, existing
urban areas must rely on building climate change resiliency into capital projects and opportunistic
redevelopment opportunities Climate change refers to the persistent, leteggm change in the state
of the global climateThis section identifies components of the Watershed Plan recommended for the
City of Peterborough. Where feasible, the implementation components identified below are described
for each management strategy.

6.1 Ecological Restoration

The City of Peterborouglpdated theirOfficial Planapproved April 2023, and imcludestheir

updatedNHS policies that define and protect NHS features and functions within the city. There are
opportunities to refinerecommendations further to strive to achieve the targets set out in the

Watershed Plan. To improve ecosystem resili@émdthin the urban environment, recommendations

should consider the characteristics that lead to more resilient ecosystems, namely: connectivity; spatial
KSGSNRISYySAGeT GSYLRNIf GFNRFOATAGET &A1 S 2F KI
sensitivity to change.

Connectivity

Within the urban landscape, natural features tend to be smaller and more isolated than those in
neighboring rural areas, and this generalization holds true within the City of Peterborough. The
subwatersheds that extend into the urban area can be genebzsehaving larger forest and wetland
communities outside the city limit that drain into tributaries which flow directly to the Otonabee River.
These tributaries tend to be narrow with little tree cover and represent an opportunity to improve
both local anl landscape scale connectivity. For example, there arewatercoursedhat flow from
Jackson Creek East PSW into the urban area where the riparian habitat is eitkexistemt or less

than 10 m wide with sections of creek piped underground. Harper Creek is also an ideal location for
creek restoration as some sections oétbreek have been significantly straightened with minimal
natural cover or have been piped.

Local connectivity can also be improved through a robust and healthy urban forest. Street trees can
provide a network of habitats through an urban center for small wildlife such as squirrels, birds, and
insects. Urban forests provide several measurablesfiensuch as increased property value, improved
air quality, reduction in erosion, reduced flashiness of storm events, reduced energy consumption,

3Ecosystem resilience is the capacity of an ecosystem to maintain its features and functions after being subject to disturbanc
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reduced urban heat effect, as well as many other social benefits. The City of Peterborough published
an Urban Forest Strategic Plan in 2011 with eight objectives towards strengthening the resiliency and
functionality of the urban forest. A progress reparas published in 2016 indicating that steps have
been initiated towards a healthier urban forest. This report states that the urban canopy cover was
approximately 29% in 2011, and has likely decreased since that time due to major city works and
private deelopments.Additional loss to canopy cover can be associated with major weather events
suchasice stormsand windstormsThe City has enacted a new tree bylaw that regulates the removal
of trees on both private and public property.

Recommendation:

1 Where development or land use change is proposed adjacent to natural heritage, including
watercourses, it should be ensured théPZ distances are established sufficient to protect the
FR2F OSyd FSFGdzNBa FyR FTdzyOlA2yad aAiAyAyYdzy NBC
(Table A)VPZs should be planted with native vegetation or allowed to naturalize, and not be
used for utilities or amenities unless it has been shown through an EIS or similar study that
these uses will not limit the functionality of the VPZ for protecting the aajaoatural heritage
features and functions for which they were established.

1 Ensure land use changes and new developments are completed with all appropriate setbacks
and protection measures for adjacent natural heritage. Due to changes to the Ontario Wetland
Evaluation System (OWES) protocol that came into effect in January B@2ANRF is no
longer required to approve new or updated wetland evaluations and wetland boundary
delineation. Municipalities have instead been granted approval power over boundary changes
and evaluation.

1 Barriers to local habitat connectivity should be considered for removal or remediation. These
include but are not limited to dams, roadways, and piped watercourses. Solutions could include
wildlife road crossings, watercourse daylighting and restoration, teaffic calming measures.

1 The City should work towards acquiring ownership of lands containing and directly adjacent to
NHS featuress well as land with a high restoration potenti@he City can request all lands
that are designated for environmental protection and their VPZs be transferred to the City as a
part of a development or relevelopment application. Additionally, the city can target woodlots
and wetlands on private propegrtand request landowners to sell the land to the City.
Generally,dnds that should be consideredrfestoration includeWo € & 'y R Ay f S ac
edge of NHS features that are less than 60 m wide, interior gaps in features less than 0.5 ha;
and gaps between features< 60 m. WithirCity limits, these guides are not as useful and
restoration should target areas where existipgpximity linkagesand regional connections are
already highlighted in the OP, along watercourses, and directly adjacexisbng NHS
features.

1 As Peterborough undergoes densification, roadways might be expected to narrow and building
setbacks to decrease. As a result, there would be less room for medium to large stature native
trees. Efforts should be made to implement road cresstion designthat allow space for
large trees, or to select species that can thrive in a smaller root zone where this is not possible.
Additionally, as main arterial roads are being upgraded to accommodate beg@mndnoffroad
users, preexisting trees should be compsated for accordingly.
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1 ¢ KS |/ Agbidg@ee ingeyftory has indicated that the urban forest consists of very little
species diversity and predominantly mature declining trees (City of Peterborough, 2016).
Inventory data should be used to guide where tree planting efforts shbaltargeted and
what variety of tree species should be planted to build resiliency into the urban forest.

Spatial Heterogeneity

Spatial variety (heterogeneity) can be evaluated at asitecific scale and a landscape scale. At a
landscape scale, identification of which type of features are prevalent and which are rare in the
landscape will better guide restoration efforts.

Larger natural features with a variety of habitats should be protected from encroachment and
anthropogenic disturbances that could result in the loss of unique species and habitats. An example of
this is the Harper Park area which contains the Harper P& and adjacent significant woodlands

plus watercourses. This natural feature contains a diversity of habitats and a high species richness but
is subject to increasing developmental pressures directly adjacent to its edges. Potential anthropogenic
disturbances include but are not limited to informal trails, backyard encroachment, predation by pets,
light and sound pollution, dumping, and introduction of Apative invasive species. Development

projects in this area should have edge management plans thgegto minimize and monitor for signs

of negative impacts.

Recommendation

1 Development projectadjacent to natural feature, such as Harper Creek PS8ld have edge
management plans that strive to minimize and monitor for signs of negative imtaicts.
Management Plans should include buffer widths, planting plans, fencing requirements,
educational material for home owners, aaanonitoring plan.

1 Within the city limits, wetlands are reasonably rare and should be protectsdurwhere
possible. Byersville Creek subwatershed, Riverview Creek subwatershed, Thompson Creek
subwatershed, Trent Creek subwatershed, and Whitlaw Creek subwatershed agstlyurr
under the minimum target wetland percentage of 8.9% and should be considered for potential
wetland restorationsThe City's OP recommended evaluating all wetlands in the City, as part of
this work the City could identifgdditionalareas and preliminary scope to try and meet target
8.9% threshold.

1 Within city limits, woodland cover is recommended to be a minimum of 30% and most
subwatersheds are under this target with the exception of Curtis Creek. Airport Creek, Bears
Creek, Byersville Creek, and &@aCreek subwatershed are either not or hardly within the city
limits and have not been considered. Woodland cover targets may not be attainable in all
subwatersheds as many are completely developed with little opportunity for reforestation.
These communiéis should be considered for a higher urban fornopy coverage target to
compensate. The canopy cover targets for land use classes (described within the Official Plan)
are to be determined as a part of the recommendations made in the Urban Forest Strategic
plan (2011).

1 Opportunities such as stormwater maintenance facilities, parklands, artkueloped or
underdeveloped locations should be considered for restoration and urban naturalization
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projects such as pollinator gardens, rain gardens, larger specimen tree plantings, and habitat
structures.

1 Development and implementation of an Invasive Species Managemenaftba Standard
Operating Procedurshould be considered. Consideration for EAB underplanting should be
included.An invasive species management plan should incatdeinimumthe following:
goals, targetandtimelines; methods to prioritizeéesourceallocation, funding opportunities
and pubic engagement plan; costing and staffing requirements, species removal/management
methodology, and a monitoring plan.

Temporal Variability

Climate change is predicted to shift timing and/or intensity of key weather events such as first and last
frost, duration of snow pack, rainfall, snowmelt, etc. which will have biological impacts to the natural
heritage system. It can be hard to compensfitethese environmental shifts, but premptive

mitigation of predicted impacts can help reduce the strain on natural features.

Recommendation:

1 Mitigating high storm surges through wetlands and watercourses can reduce erosion and
temporary flooding of adjacent lands. This can be achieved through storm water management
upgrades to capture flows before they reach the sensitive features, increaseggaover in
the urban area to intercept flows, targeted LID measures in areas of predicted high overland
flows, and greater vegetated buffers around wetlands and watercourses.

Size of Habitat Area

Size of habitat area takes into account both connectivity and patch size. As discussed above,
improvements to connectivity should be targeted along existing watercourses. Connected features can

function as a larger patch.

Recommendation

1 Future restoration areas should be considered where they can make existing natural heritage
features larger or connect two individual natural areas into a single larger overall area. Gaps
around PSWs extending into the city limits including PeterborougioAiWetland Complex,
52¢gSNRa& /2NYSNAR t{22 /2fR {LNAy3Ia YR ,IFy]lSSE
East PSW, Loggerhead Marsh, and Harper Creek PSW should be considered for restoration
efforts. These locations will not only create larger s, but will also help buffer the impacts
of future urban densification and climate chan@&nerally, lands that should be considered
F2NJ NBAG2NI GA2y AyOf dzZRS Wwolea yR AyfSaaqQ |
wide, interior gaps in features less than 0.5 ha; and gaps between featdr68 m. Within City
limits, these guids are not as useful and restoration should target areas where existing
proximity linkages and regional connections are already highlighted in the OP, along
watercourses, and directly adjacent to existing NHS features. To competthtéhiSity first
needsto identify opportunities to acquire land through development application or purchasing
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landadjacent to existing natural heritageatures with priority to parcels wither proximity
linkages and regional connections are already identifldeen restoration projects can be
prioritized based ompportunity andavailablebudget.

Functional Redundancy

Complex communities with a wide variety of habitats apecies tend to have greater functional
redundancy. Communities with higher functional redundancy are able to buffer environmental
changes better before negative impacts start to cascade.

Recommendation:

1 Within the context of the City of Peterborough, there are two methods to improve functional
redundancy: plant a wide variety of species within restoration areas and within the urban
forest; and protect areas where there is already high functional redunganch as the PSWs.
As a part of the Urban ForeBtanagementPlan update,neighbourhoodshould be evaluated
for species diversitgnd strive for anaximumof 10% of the same species, 20% of the same
genera,and 30% of the same family

CSIGdNBEQ .1a8tAyS {[{Syaridrgrie G2 /KIFy3s$

Sensitive species are frequently reliant on narrow ranges of habitat conditions and may therefore be
lost from communities when there is a shift in the physical environment such as increased water inputs
or more frequent flooding and drought conditions.dsoof these species reduces the functional
redundancy of communities and therefore reduces the overall resiliency of the community.

Recommendation:

1 Monitoring for the distribution and abundancy of sensitive species is recommended to indicate
where environmental affects are starting to impact the ecosystem; target species could include
SAR and species with high coefficient of conservat{salues of seven and higher) as well as
cold/cool water fish species.

Planting species that are less sensitive to predicted environmental changes may help the urban forest
and restoration areas buffer the environmental changes associated with climate change. For example,
utilizing Carolinian species that are adapted to amar climate and therefore will have a greater
survivorship as temperatures are expected to rise

4 Highfunctional redundancy is when there are many species that perform the same functional roles within the ecosystem,
thus mitigating impacts to the whole system should one species be reduced or eliminated.

5 Coefficient of Conservatism is a value between 0 and 10 assigned to native species based on the likelihood that that species
is part of a stable and relatively undisturbed natural community. A value of 0 to 3 are assigned to species that can
opportunisticdly occupy disturbed areas; 4 to 6 require some level of natural habitat; and 7 to 10 have a high fidelity to high
quality stable natural communities.
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6.1.1 Strategies to Achieve Ecological Restoration Recommendations
These recommendations can be integrated into a variety of key strategies:

1 The City should eithasreate abiologist/ecologist staff positionr develop ahird party peer
review process for site alteration, developments, andleselopment projects within or
adjacent to NH$eatures;

Secondary Plans for Greenfield areas

Riparian and shoreline restoration;

Wetland and woodland restoration;

An update report to the Urban Forest Strategic Plan with canopy cover targets specific to either
neighborhood or subwatershed;

City wide invasive species management plan;

Land acquisition of areas within NHS and VPZs as well as potential restoration areas; and
Community outreach and awareness.
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Details of each strategy is expanded on in the following sections.

6.2 Third Party Peer Review Process

This strategyvill result in a formal review process for any site alteration or development within or
adjacent to NHS features includiagcurate evaluation of feature sensitivities and delineation of
feature boundaries. This should include an evaluation of appropriate mitigation and compensation
efforts. At this stage, projects can also be held accountable to consider local connectikigyNHiS
extending outside of their study ared$the City, deems there to be enough demand, it could be more
economical to develop biologist/ecologist staff positian

Key Next Steps

TheMore Homes Built Faster Abas shifted the development review roles in two key ways:
conservation authorities are no longer permitted to comment on conservation and environmental
issues during th@lanning Actlevelopment review process with the exception of flooding and erosion
issues; and the responsibility of wetland evaluation and delineation has shifted from the MNRF to
municipalities. An internal review of how EIS and similar reports are reviewed shoatthbielered to
account for these changes as well as who is present esgbnsible for the accuracy of boundary
delineations.

Approvals, Policy, Blaw or Design Standards Considerations

ORCA has developed as comprehensive Environmental Impact Study (EIS) Terms of Reference &
Submission Standards (2015) which should continue to be applied to all EIS reports.

Timeframe
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As theMore Homes Built Faster Abaisreceived Royal Assent, it is imperative that all EIS and similar
reports are reviewed by a qualified Ecologist to confirm that NHS features are evaluated and
accounted for appropriately and that there will be no net negative impacts to the NHS.

Cost

The cost of each EIS peer review will vary greatly depending on the size and complexity of the
proposed project as well as the type and complexity of natural heritage features affected. Some
projects may not require a site visit or meetings where othery megjuire multiple site visits,

meetings, and iterative commenting. It is expected that peer review services could cost between to
$3,000 to $20,000 but would need to be scoped to the specific project depending on complexity.

6.3 Secondary Plantr Greenfields

This strategy will result in a detailed inventory of the NHS and water resources including the natural
heritage features, functions, andiltural values. The project will culminate in a land use plans, detailed
management strategies, and stormwater management strategies that satisfies the policy direction of
the Provincial Policy Statement (PPS, 2020), the Growth Plan for the Greater Boldeshoe, and

the City of Peterborough Official Plan.

Future Studies

TheSecondary Plashould feed intadevelopment designgletailed management strategies, and
stormwater management strategies that are tailored to the conditions and needs of@aznfield
Secmdary Plarstudies should be used to guide on going monitoring, restoration and enhancement
efforts, and invasive species management plans.

Approvals, Policy, Blaw or Design Standards Considerations
Secondary Plarghould consider all local, provincial, and federal policies listégppendixA.
Recommendations may result in the creation of newldoys or design considerations.

Facilitators and Contributors

Secondary Plansequire coordination with many stakeholders including but not limited to ORCA, the
County, adjacent lowetier municipalities, indigenous communities, local interest groups such as
Kawarthas Naturally Connected, and landowners.

Cost
Smallerscalestudies tend to cost around $300,000 but can extend up to $400,000 or more depending
on study area size, level of detail, and complexity of the overall projects.

6.4 Watercourse Restoration Measures

Within the Study Area, sixteen significant tributaries and several smaller watercourses discharging into
the Otonabee River which have been grouped as Otonabee Subwatersheds and Urban Catchments,
contribute to the aquatic resources. Within the drainageaaesnd these individual catchments, 14.8%

27



City ofPeterborough Watershed Planning Stugdgnplementation Plan June 2024

is designated as Commercial, Industrial, Institutional, Residential, ROW or Railway, with the majority of
urban intensification centre to the Peterborough downtown core. Within the Municipal Boundary
where urbanization is abundant, 5.45 km of watercourseas 16 catchments exists. These reaches
have been or are anticipated to experience impacts typical of urban adapted aquatic systems. Site
alteration and development can result in impacts to the form and function of these aquatic systems,
both directly arl indirectly. Direct impacts tend to be localized and mainly include outright removal of
natural features from the landscape. Indirect impacts tend to spread further into the natural system
and can include (but are not limited to) changes in water balasegiment and/or contaminant

loading, and habitat fragmentation. In general, urban and urbanizing watercourses would benefit from
the restoration efforts in order to mitigate both the direct and indirect impacts associate with land use
changes. Restoratioefforts such as Reach Based Works, Buffer Enhancements and Plantings, Fish
Barrier Mitigation, Enhanced Crossing Design and Improved SWM Mitigation and Design should be
considered where appropriate.

Key Next Steps

Urban catchments should be assessed for potential restoration opportunities. In general, watercourses
should be evaluated based on existing and historical catchment characteristics, and supported by
fluvial geomorphological and aquatic ecology studiesrorfiize watercourses and watercourse

habitat for potential restorationThe City should develop asset database for its watercourses, and
integration of these assets in the asset management system as a form of "linear natural stormwater
asset".Assessments should not only prioritize areas based on potential risks to infrastructure, but
should consider target species within the catchment and evaluate the potential impact to the species
from restoration measures. The evaluation of the prelimindtgraatives, the selection of the

preferred solution, and the development of the preliminary conceptual designs (including cost
estimates) for each of the primary site opportunities can then be established.

Future Studies

In terms of watercourse restoration prioritization, a Fluvial Geomorphic Master Plan should be
undertaken for individual catchments on an urban boundary scale. Through this study, watercourses
will be evaluated based on geomorphic principles, identifyiragien risks and prioritizing restoration
approaches. Additionally, Fisheries Management Plans should be considered for the catchments.
general, each catchment or watershed should haytaawhich characterzesthe rivers major

streams and other features within the study aregach Plamvould describe the fisheryincluding the
current state of fish and fish habitahe historic or potential state of fisAnd fishhabitat, andthe

factorsthat have resulted in a drift frorthe historic stateand/or factors which arg@reventing it from
reaching the potential state. The Plan should also d#teilstepsand recommendationthat can be

taken toreach the historic or potential statend should consider support from the MNRH-isheries
Assessment Project was completed by the Otonabee Region Conservation Authority which details fish
communities and thermal regimes for the individual catchments in the City, including 11 of the 18
catchments detailed in this studicGauley, Forrest, & Carter, 2013his approach report should be
updated to account for more recent land use changes, to assess additional catchments previously
unassessed, and to identify target species for each catchment which can be used to refine watercourse
restoration approaches.tAhe very least, the study should be updated to characterize those left
unevaluated in the 2015 study, including the Airport, Cavan and Fisher Subwatersheds.
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Approvals, Policy, Bytaw or Design Standards

Upon completion of the prioritization andentification of watercourse restoration approaches, the
following regulatory implications should be considered which typically apply to watercourse

restoration worksThis list is not exhaustive and each project should be evaluated on dbygasse

basis to consider all legislation, including the Water Resources Act and gihezg.componenin

gaining appropriate approvals and in considering all patigyaw, design standards and stakeholder
requirements is that of the Duty to Consult with First Nations and Indigenous Peliptesnderstood

that the Duty to Consult is identified by the reviewing Agency as a result of the review process required
under the Approals, Policy, Biaw or Design Standards identified hafter, in particular; thePublic

Lands Act (MNRF) and the Fisheries Act (DFO). The Duty to Consult is not always a requirement and is
one that is typically identified during the detailed design and review process. However, it should be the
responsibility of the proponent to engagdth all stakeholders early and often. Should the Duty to
Consult be required by the Agency, having already completed the preliminary processes would aid in
the Regulatory Review process and could further advise in the Duty to Consult ptocess.

recommnended that First Nations and Indigenous Peoples be consulted at the onset a project to
incorporate allconsiderations into the project outcome, when and where appropriate.

Public Lands Act

Public land managed by the Ministry of Naturasources and Forestry, including the beds of most

lakes and rivers and shore lands covered or seasonally inundated by the water of a lake, river, stream
or pond, are subject to work permits and exemptions. The Public Lands Act does not manage federal
lands and water bodies (e.g., the TreBevern waterway) or private land, unless the work potentially
affects Crown land, such as shore lands. These works include but are not limited to erosion control
works, watercourse crossings and the placement of filoore lands (i.e., erosion control features).
Work permits may be required to complete watercourse restoration works under this Act.

Fish and Wildlife Conservation Act

The safe and lawful handling of any fish and wildlife is regulated undd¥isieand Wildlife
Conservation Aand is administered by the Ministry or Natural Resources and Forestry (MNRF).
Should it be determined that any proposed works have the likelihood of impacting fish or wildlife
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order to relocate any and all fish and wildlife out of the work area prior to construction activities.

Fisheries Act

The federaFisheries Agkquires that projects avoid causing the death of fish and the harmful alteration,
disruption or destruction of fish habitat unless authorized by the Minister of Fisheries and Oceans
Canada (DFO). This applies to work being conducted in or near wateshbdiesupport fish at any time
during any given year or are connected to waterbodies that support fish at any time during any given
year. Therefore, thd-isheries Acapplies to works many, if not all, potential watercourse reatmm
projects within the subwatershed study area(s).
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Upon completion of any detailed design for potential channel works, the works should be cross
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review under the federdrisheries Ads required(Department of Fisheries and Oceans, 20¥1jj is

deemed that the study site potentially contains fish or is connected to downstream reaches that are
confirmed to have fish at any time during any given year, the works would be subject to regulatory

review by Fisheries and Oceans Canada. Isssracommended that the proponent exercise the

measures listed by Fisheries and Oceans Canada to avoid contravention with the Festhenags Act

and exercise due diligence by further mitigating accidental death of fish and the harmful alteration,
disruption or destruction of fish habitat.

Conservation Authorities Act
A permit under Ontario regulatioh67/06 (Development, Interference with Wetlands, and Alterations
to Shorelines and Watercourses) will be required through ORCA for works in regulated areas.

Endangered Species Act and Species at Risk Act

TheEndangered Species AEISA), currently under the jurisdiction of the MECP, provides legal
LINEGSOGA2Y G2 {!w YR GKSANI KFIoAdGFGa Ay hyidl NR2
harassing, possessing, buying, selling, trading, leasing or transporting sisteeadi threatened,
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Threatened species or their habitat amquired to undergo consultation with the MECP in order to
determine the projectspecific requirements under the ESA.
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Similarly, theSpecies at Risk AGARA) protects federalligted species and is administered on a

federal level by Environment and Climate Change Canada, or in the case of aquatic SAR, by the DFO.
SARA is applied when projects occur on federal lands, or when they affect listed spatere thlso
protected under other federal legislation (namely tRsheries Aand theMigratory Birds Convention

Act). Qualifying projects which affect federally listed species or their habitat would be required to
undergo consultation with the MOECC or the DFO in order to determine the prepectific

requirements under the SARA.

Cost

The required costs for watercourse restoration projects are entirely dependent on the size and extent
of the restoration works, varying from low cost and low invasiveness techniques such aapydied

soft- or bio-engineering restoration and riparian pitings, to high cost and high invasiveness
techniques such as readlased natural channel design and channel realignment. In general,
watercourse restoration can cost from $3k to $4k for enetre of natural channel design work,

including materials andxcavation, with a minimum $100k dedicated to mobilization, erosion and
sediment control and staging, and environmental protection. At the time where additional studies are
completed and priority areas are identified with potential restoration technigpesliminary costing

can be provided which can further inform decision makers.

Funding
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The proper management of the QBywatercourses, or linear natural assets requires a financial

strategy which maintains a desired level of service, limiting risks and protecting the environment. Upon
completion of the asset database, these features will become part ofSh@rmwater Service Aréan

the City@ current Asset Management Plan. Capital funding of Stormwater Assets currently comes from
two primary reserves; the Wastewater Reserve Fund (Stormwater Protection Funding) and the Flood
Reduction Master Plan Reserve. With the addition of these critisgtasinder the stormwater service
area, it is anticipated that the Stormwater Protection Funding portion of the Wastewater Reserve will
need to increase proportionally to ensure the ongoing management of these natural features. A
detailed financial stratgy will be provided for Councils consideration at a later date.

While themajority of funding for the watercourse restoration comes from the general stormwater
utility fee revenue, or the Stormwater Protection fee. Additional funding for this program is allocated
from:

1 The Wastewater Reserve Fund
1 The Flood Reduction Master Plan Reserve (FRMP)

Additional incentives can be leveraged in watercourse restoration projects, such as:
1 Funding undethe Provincial Land Stewardship and Habitat Restoration Program

1 Stormwater management credits under an established Fisheries and Oceans Canada Habitat
Banking Program

The Otonabee Region Conservation Authority (ORCA) can also provide information, technical advice
and guidance for additional funding opportunities, and possibly financial assistance.

Timeframe

Watercourse restoration project timeframes are largely determined by the size and extent of the
proposed works. Supporting documentation astddies may be required to accompany permitting and
authorizations and in general, guide the decisioaking process. These studies and processes,
partnered with the detailed design phase, must be accounted for in the lead up to undertaking
watercourse rewration projects. Timing considerations foruwater works and environmental
management, such as breeding bird and wildlife timing windows must also be accounted for in the
project schedule.

Recommendations

It is recommended that the approximately 5.45 km of urban reaches of the 16 catchments within the
City of Peterborough undergo additional studies to document potential risks to infrastructure and
identify and prioritize restoration opportunities based dmese risks as supported by ecological and
fisheries considerations. These studies can identifywitie primary restoration opportunities to be
implemented with a definitive scheduland can also identify secondary opportunities for the City to
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monitor and integrate associated solutions where project synergies altasyrecommended that the
City investigate the potential to acquire privately owned land that may be implicated by restoration
works, such that any watercourses or features can actively be maedawithout implications to
private property.

6.5 Shoreline Restoration Measures

The removal of natural shore vegetation for the placement of structures reduces biodiversity along the
lakeshore, and the intensified wave energy that results from hard shore edges posésrongrosion
risksrelated to scour that can be costly to mitigate. Particular to the Peterborough study area,

significant portions of the Otonabee River within the urban boundary have been hardened to protect
properties from erosion caused by boat traffic. Shorelines cabib& y 3A Y SSNBR -6 2 NJ W3 2 1
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induced waves and scouBioengineering and restoration of shorelines can involve the following

treatment options: Lowland Ripam Woods (LRW); Vegetated Buffer Zones (VBZ); Sloped Rocky
Revetments (SRR); Boulder Clusters and Rock Piles.

Key Next Steps

Shorelines within the study area, in particular those that abut-Gitmed property, should be assessed

for potential restoration opportunities. In general, shorelines should be evaluated under the same
guiding principles as discussed for watercourse megton projects. Shoreline assessments should
consider widely differing target species from those identified in smaller watercourses and riverine
habitat, and should account for these species in restoration measures. The evaluation of the
preliminary altenatives, the selection of the preferred solution, and the development of the

preliminary conceptual designs (including cost estimates) for each of the primary site opportunities can
then be established.

Approvals, Policy, B{taw or Design Standards

Regulatory implications will largely remain consistent with those identified above. However, as
shorelines, particularly those along the Otonabee and the TF8awern Waterway, are typically
managed under th€anadian Navigable Water Aetilditional regulations and design standards should
be considered to account for boat traffic and navigation.

Cost

As shoreline restoration measures tend to be designed to withstand boat traffic;gendrated waves,

and the associated wake and walietion erosion, projects may incur a higher cost in materials and
environmental management. In general, for projectstthae larger rock and materials such as boulders
and armourstone, a typical restoration project may cost $6k to $10k per meter, including materials and
excavation, with a minimum $100k dedicated to mobilization, erosion and sediment control and staging,
and environmental protection. At the time where additional studies are completed and priority areas
are identified with potential restoration techniques, preliminary costing can be provided which can
further inform decision makers.
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Recommendations

It is recommended that the shorelines within the urban centre, primarily those along the Otonabee
and the TreniSevern Waterway within the City of Peterborough, undergo additional studies to
document potential risks to infrastructure and identify and pitiae restoration opportunities based

on these risks as supported by ecological and fisheries considerations. These studies can identify city
wide primary restoration opportunities to be implemented with a definitive schedule, and can also
identify secondey opportunities for the City to monitor and integrate associated solutions where
project synergies allow. Privatebyvned properties that abut opewater or riverine habitats may be
managed under different practiseSimilar to aboveit is recommended that th€ity investigate the
potential to acquire privately owned land that may be implicated by restoration works, such that any
watercourses or features can actively be maintained without implications to private property.

6.6 TerrestrialRestoration

Restoring degraded habitats and converting anthropogenic lands into natural thriving ecological
communities can improve habitat beyond the borders of the restored area. Within the City of
Peterborough, most subwatersheds do not meet the woodland or wettanwer targetsGenerally,
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that are less than 60 m wide, interior gaps in features less than 0.5 ha; and gaps between features

60 m. Within City limits, these guad are not as useful and restoration should target areas where

existing proximity linkages and regional connections are already highlighted in the OP, along
watercourses, and directly adjacent to existing NHS features.

Key Next Steps

Urban catchments should be assessed for potential restoration opportunities. This can be completed
through a subwatershed study or similar project. Locations should be selected based on their potential
to improve the NHS as a whole. Restoration locatidras tviden local or landscape scale corridors,
create larger interior habitat within patches.@.holes within NH patches or along the edges), and/or
along watercourses should be prioritized. Target habitat type should be considered and influenced by
the existing physiological conditions as well as the species present and likely to use it. Additionally,
wetland restoration projectshouldbe considered where there greatest potential for infiltration

such as sites with sandgits and areas within significant groundwater recharge areas (SGR¥&y)

can capture and attenuate overland flows which are expected to increase with climate change.
Restoration projecshould also consider the potential stressors present including but not limited to
invasive species, erosion, anthropogenic disturbance, and climate change.

Future Studies

Secondary Plarghould be completed for afreenfieldswith the goal of characterizing the resources
present and provide management strategies and future actions. As a paS@badary Plan
potential restoration areas should be highlightedl restoration project will require monitoring for a
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minimum of five years and a planting success rate of 80% with contingencies to refine design, provide
supplemental plantings, etc.

Cost

The required costs for restoration projects are dependent on the size, extent, and target community
type of the restoration works. Wetland restorations are likely to cost approximately $95,000/ha and
woodlands approximately $50,000/ha. At the time wheralgidnal studies are completed and priority
areas are identified with potential restoration techniques, preliminary costing can be provided which
can further inform decision makers.

Funding

Funding can come from a couple of avenuesdiscussed fBection6.4. Currently the Cityand ORCA

do not havea cashin-leu compensation strategy to offset impacts to NHS features. Itlmedyeneficial

to develop a formaécologicalbffsetting policy, similar to Lake SimcoeS IA 2y [/ 2y A SN (A 2
(LSRCAJcological Offsetting Policy (202dpich is descriptive on whand how mub natural

featurescan beremovedas well as how to calculate compensation either monetarily or through
restoration Development projectthen may opt to compensate though cagileu which can be

applied to restoration project. Grant money may also be available through Ontario Community
Environment Fund, Land Stewardship and Habitat Restoration Program or similar Funds. The Otonabee
Region Conseation Authority (ORCA) can also provide information, technical advice and guidance for
additional funding opportunities, and possibly financial assistance.

Timeframe

Restoration project timeframes are largely determined by the size and extent of the proposed works.
Supporting documentation and studies mayreguired to accompany any required permitting and
authorizations and in general, guide the decisioaking process. These studies and processes,
partnered with the detailed design phase, must be accounted for in the lead up to undertaking
restoration projests. Timing considerations for breeding bird and wildlife timing windows must also be
accounted for in the project schedule.

6.7 Urban Forest Strategic Plan Updates

The groundwork needed to develop a robust Urban Forest Strategic Plan has already been completed
but the next steps are required to determine where efforts should be placed to better allocate planting
resources, identify areas of pest concern, identifyaaref low species diversity, and highlight ideal
locations for larger planting projects could occur.

Key Next Steps
In the 2016 Urban Forest Strategic Plan Update report, several next steps were presented:
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1 Complete the Street Tree inventory and the identification of infill planting opportunities in the
outstanding Forest Management Zones.

1 Implement Lidar aerial photography, and spectral imaging to determine tree species. Future
plot sampling will include characterizing specific construction and development project areas
that impact the urban forest and skgpecific species inventory (e.§arks and Natural Areas).

1 Continue where sites are suitable to plant native species for City tree planting projects. Conduct
plot sample inventories in select City woodlots to record native species representation.

1 Publish a tree inventory website for public use.

1 Continue public outreach and incentives for planting within the community.

The City may also consider publishing another update report to account for the work completed since
2016. It would also be beneficial to publish updated canopy cover statistics along with targeted Forest
Management Zone strategies to meet the overarchiagapy cover goal stated in the Official Plan of
35% by 2051.

Future Studies
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initiated as a part of the Urban Forest Strategic Plan. It is most important that tree inventory data
remains up to date and accurate. This data showdibed to guide resource allocation based on which
Forest Management Zones (defined in the Urban Forest Management Plan) have the least canopy
cover, the least species diversity, and greatest Ash content. The data can be used to guide species
selection, phnting location, management requirements, and other decisions. Accurate analysis of
existing canopy cover should be completed and used to set both practical and attainable canopy cover
goals by Forest Management Zones or subwatersheds that will guidey tw ¢heir goal of 35% by

2051.

Approvals, Policy, Blaw or Design Standards Considerations

The City has two tree conservation-layvs: Tree Removal Bgw 21-074; and Woodland Conservation
Bylaw 17121 for the protection and compensation of trees. As a part of the Urban Forest
Management Plan Update (2016), the City released a preferred sgestiedich includes species that
are nontnative such as varieties of Norway Mapdeér platanoides European HornbeantCarpinus
betulug), Turkish HazeCprylus colurng Hardy Rubber Tre&gcommia ulmoidgs Pyramidal English
Oak Quercus robuy, Maidenhair TreeGinkgo bilobg Ivory Silk Tree LilaSyinga reticulath and

many more. Suggested species should be updated to remove angate species and promote
native species only.

Facilitators and Contributors

Urban forest management is a municipal responsibility but many stakeholders such as residents, ORCA,
and the County play a part in its success. The City and ORCA have come together with community
volunteers to complete many tree planting events and tregemory initiatives in the past and it is
encouraged that more events are planned.
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Funding
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forest management strategic plan implementation and for tree planting and urban forest
management.

6.8 Invasive Species Management Plan

This will require mapping current known hotspots of invasive species including but not limited to
European Common Reed and Common Buckthorn. Once locations are quantified, targeted
management plans can be developéd invasive species management plan should include at
minimum the following: goals, targets and timelines; methods to prioritize resource allocation, funding
opportunities and public engagement plan; costing and staffing requirements, species
removal/managment methodology, and a monitoring plan.

Key Next Steps and Future Studies

Development of a stakeholders committee lead by the Municipality where local community groups are
invited to participate along with ORCA, and indigenous communities. To best allocate resources,
priority areas must be determined. This will require survelysatural areas within the City limits to
determine which problematic species are present and the severity of the infestation. This can be
completed in tandem with subwatershed studies.

Approvals, Policy, Blaw or Design Standards Considerations

Developments adjacent to NHS should have to consider existing the potential for the spread of invasive
species. Additionally, clean equipment protocols should be implemented to stop the spread of species
between sites.

Facilitators and Contributors

MNRF administers thivasive Species A@015) and associated regulations, and funds organizations,
programs, research, and initiatives to understand, prevent, detect, and manage invasive species.
Conservation Authorities are to develop and deliver watershaged resources management

programs Municipalities are responsible for local management and detection and management of
local priority species and sites. Municipalities and conservation authorities should work in tandem
along with local interest groups and other nprofit organization suclas the Invasive Species Centre,
Ontario Federation of Anglers and Hunters, Ducks Unlimited Canada, Ontario Invasive Plant Council,
and Natural Conservancy of Canada to develop and implement an action plan.

Funding

36



City ofPeterborough Watershed Planning Stugdgnplementation Plan June 2024

Grant opportunities may be available through Land Stewardship and Habitat Restoration Fund, Species
at Risk Stewardship Fund, Habitat Stewardship Program for Species at Risk, National Conservation Plan
¢ National Wetland Conservation Fund, Walmaxktergre@ Grants, TD Friends of the Environment

Grant, and/or EcoAction Community Funding Program.

6.9 Land Acquisition

Several of the strategies discussed above would be dependent on or facilitated by the acquisition of
additional property adjacent to existing natural features or areas. Theateralization of riparian

areas, establishment of expanded VPZs, and otheeptewhich would expand the existing natural
cover within the subwatershed are often constrained by existing development on adjacent properties,
SO opportunities to acquire additional parcels or easements that could be restored and naturalized
would contrbute to the improvement of terrestrial ecological conditions.

Timeframe

Land acquisition should be integrated into the developmeeidevelopment, and site alteration
process.The Cityshouldrequest all lands that are designated for environmental protection and their
VPZs be transferred to the City as a part of a development-development application. Additionally,
the city can target woodlots and wetlands on private property and reqlaagtowners to sell the land
to the City.

Future Studies

As a part of subwatershed studies, ideal restoration locations should be highlighted. To accommodate
restoration projects, parcels may need to be acquired or split to achieve the best site design.

Approvals, Policy, Blaw or Design Standards Considerations

{SOGA2Y T 2F GKS /AGeéQa ht FOly2eftSR3ISa GKIFG (K
purposes of implementing the Official Plan in accordance with the provisions of the Planning Act

(Section 7.11). This includes hazard lands, open dpads, lands within the Intake Protection Zones

and lands designated Natural Areas necessary for conservation, protection, enhancement, and
stewardship of natural features and the mitigation and management of natural hazards (Section 7.11
(b)).As a part of the development process, it shouldsbengly encouraged that lands meeting the

above classification should Ibansferred to the City.

Facilitators and Contributors

Lands within VPZs and NHS features could be donated to either the City or ORCA depending on who
would be best to manage it.

Development Requirements
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lands designated Natural Areas through the development approval process (Section 7.11 (c)).

Community Outreach and Awareness

Promotion of natural heritage values and protection could be communicated to local residents and
landowners through a targeted outreach program that emphasizes responsible stewardship and best
practices. For example, residential landowners with propewiestting onto NHS features could be
provided with a mailout emphasizing the ecological significance of the area and discussing items such
as avoiding nomative invasive vegetation in gardens near natural areas, includingnaomostrip at

the rear lot lire adjacent tca natural feature and the impacts of dumping yard waste and other
materials into natural spaces. Throughout the subwatershed, local residents could be encouraged to
landscape and garden with native materials through demonstration sites such as community butterfly
gardens.

Funding

Grant opportunities may be available through Land Stewardship and Habitat Restoration Fund, Species
at Risk Stewardship Fund, Habitat Stewardship Program for Species at Risk, National Conservation Plan
¢ National Wetland Conservation Fund, WalmBxtergre@ Grants, TD Friends of the Environment

Grant, and EcoAction Community Funding Program.

6.10 Stormwater Management

Low Impact Development (LIBXprmwater management practices used together with conventional
stormwater management as part of an overall holistic treatment train approach have been shown to
better meet stormwater management targets and objectives, provide better performance, are more
cost effective, has lower maintenance burden, and are more protective during extreme storms than
conventional stormwater practices alone. The underlying concept is that each LID stormwater
management and traditional practice within the treatment train pidss successive storage,
attenuation and water quality benefit§.heapproach to stormwater management reflected in this
implementation plan uses this holistic approach in order to meet the goals and objectives of the
Watershed Plan

The three main components of the stormwater management solutions proposed as part of the
Watershed Plan are:

1 Low Impact Development Sour@®ontrolson PrivateProperty
1 Low Impact Development Conveyance Contvatkin the Municipal Road Rigluf-Way

1 End of Pipe Stormwater Controls
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6.11 Low Impact Development Source Controls on Private Property

Source control measures are smsdhle stormwater treatment systems that are located at the
beginning of a drainage system. These practices capture and treat stormwasgtieasr close to

where the rainfall lands. These measures, as detailed in theMdfetd Plan are generally installed on
private property within residential, commercial, industrial and institutional land uses.

Source control measures fall outside of the Municipal Class EA process, since they are to be
constructed on private property, often by the individual land owner as a retrofit or during
development/ redevelopment (i.e. the City is not the proponent).

Source controls on private properthauld beprioritized in existing stormwater catchments lacking
water quality and/or water quantity controlnfiltration-based LIDs (rain gardens, permeable
pavement, infiltration galleries, etcprovide additional hydrologic benefits beyond those that do not
support groundwater recharge (biofilters, lined systems, etc.)smalld be prioritizedn Significant
Groundwater Recharge Areas (SGRas Watershed PIanEcologically Significant Groundwater
Recharge Areas (ESGRe® Watershed Plaand subwatersheds that support cool and coldwater
fisheriesthese being

1 Bears Creek (coolwater)

1 Byersville Creek (coolwateoldwater)
1 Harper Creek (coldwater)

1 Riverview Creek (coolwater)

Within the WPS area, two additional subwaterstadas outside of the City of Peterborough have
thermal regimes that are sensitive to thermal pollution. These are:

1 Cavan Creek headwaters (coolwateidwater)

1 Jackson Creek headwaters (coldwater)

A cursory review of current drainage practieshin the city as well as discussions with City staff
indicate that the following source control measures are already being applied:

1 DownspoutDisconnectiong for the most part, roof runoff from residential properties is not
connected directly to the municipal storm drainage system. In most cases, roof runoff is
instead directed overland, thus providing an opportunity for infiltration and reduced runoff
volumes.Roof runoff can be directed to impervious surfaces draining away from structures
provide opportunities for infiltration and depression storag® maximize infiltrationa
downspout can be connected e infiltration trench with perforated subdrain
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1 RainBarrelsg Rain barrels are an excellent way to capture water that can be used in your
garden and yardf emptied after each rainfall, they also contribute to hydrologic and water
quality benefitsThe Peterborough Utilities Group offers their customers a $25 subsidy when
purchasing a rain barrel from GreenURin barrels are not currently in wide use across the
City.

1 Rain Gardeng A rain garden is a bovehaped garden that collects rain and melted snow. The
rain garden absorbs stormwater (rain water) and melted snow that runs off impervious surfaces
such as rooftops. The garden is designed to have a shallow depression thatepasodse solil
so that it absorbs and naturally filters stormwater, rather than that water entering the storm
sewer network. The City of Peterborough, in partnership with Peterborough GreenUP, has
implemented a Rain Garden Subsidy program faalifying residents in Peterborough to offset
the cost of installing green infrastructure on private property. The subsidy provides qualifying
residents up to $1,000 reimbursement towards a rain garden based on the volume of rain water
storage that the gaten providesRaingardensare not currently in wide use across the City.

While the Rain Garden Subsidy program has had some success, in order achieve subwhkteeshed
improvements with respect to Watershed Plan goals and objectives relating to water quality and
hydrology significantly more infiltratiorbased LIDs are needed across existing urban stormwater
catchments lacking stormwater controls.

While the almve LID practices are primarily solutions for residential properties, thenggsrtunityin
many subwatersheds to improve water quality anedduce urban runoff frontcommerciaj institutional
and industrial properties. These properties often have large impensadaces such as parking lots
and roofs that provide opportunities for runoff interception andpture via infiltrationbased LIDs.
These alternatives include those noted above for residential properties but also include infiltration
chambers, green roofs and permeable pavement. In existing urban areas, implementationt of non
residential source controls may be dependent on policy reldteinfill developmen(i.e. stormwater
and water balanceargetsfor site plan applicatiopand incentive programs sucls atormwater credits.

Key Next Steps and Future Studies

Since source control measures are generally implemented within private properties, the Caty has
limited role in leading the implementation of these measures. However, the City could provide a
supportive role through the following initiatives:

1) 5 S@St 2 sakightrkdtingBrategyé and raising awareness within community. The City
should refer to theGrey to Green Residential RetrofitEngaging Residents to adopt Low
ImpactDevelopment on their Properties (CVC, 2015) which describes théogisiep process
to developing a residential marketing strategy.

2) Developing &/isuallyBased Advertising Campaigrhismay include outdoor signage, poiof-
purchase displays, direct mail initiatives and supporting marketing resources that are to be
determined, but likely a fulolour, photebased brochure promoting alternative landscapes
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would be the primary print resource. This creates desire and a vision ofaybr@perty owners
landscape could look likeith highly aesthetic LID features.

3) Joint ventures with Key Stakeholdehst provide landscape products and servic&arden
centers, box stores, landscape design and landscape maintenance firms should be engaged
through joint promotional initiatives. Garden centers and nurseries can play a key role, as they
are a trusted source of advice on plants, trees and shrubdgtaa layout of the landscape.

4) Develop d.andscape Consultation Servioesupport neighbourhoodevel GreenUp programs.
A landscape consultation service targeting residents in the study area and providing them with
a howto approach to implementing the alternative landscape will help residents make the
transition. The consultation service will be linked to the retail skettders through
promotional discounts at participating retailers and added support in design and plant selection
provided by retail personnel.

5) Refine, update or change #¥gws related to implementing these measures

6) Undertake study to determine feasibility ofunicipalstormwater feéutility to fund
stormwater/watershed programs. To encourage implementation of privedes L& credit
system can be applied to the programs givongperty owners significant savings when they
reduce runoff to municipal conveyance infrastructure.

7) Continue to supporttsategic partnerships with local agencies and public outreach programs,
including theGreenU BePave Paradise neighbourhood projects.

8) Distribution of existing guidance materials for
residential property owners including the
GDNBSYyAy3 , 2dzNJ DNR dzy R
G2 {G2NXgl GSNI [ yR&AOL
the Toronto and Region Conservation Authority
(TRCA) and others.

9) Residential Workshops to educate and inform
City of Peterborough residentin ceoperation
with participating retailers, workshops to Figure6-1: Greening Your Grounds Guidance
motivate, promote and assist residents with Material
design ideas and howo information should be part of the overall alternative landscape
LINEANF Y3 o6dzi ¢62dzf R 6S AYLI SYSy (HSma akdyGartleh i S NJ &
Healthy Yardprogramis a good resource favorkshopideas and materials.

P

Residential implementation of LIDs may also benefit fommonstration sites thateinforceti KS / A & Q
commitment to LIB. Rlot project(s)provide the most benefits when located on highly visible public

land andshould be combined with media releases, educational programs/ campaigns as well as high
GAaAOATAGOE SRdAzOF A2y &aAadaylr3asSo . @& dzy RSNIF{Ay3 L
SEFYLX SQ | LIIINRBFOK ¢gKAOK KI adrar§iQugtakdrtessy (2 A Y LINE

Public open spaces, public schools, and librasiesideal candidate sites for pilot projectilot
LINEP2SO0Ga FNB a4dzAaA3SadSR ¢gAGKAY (GKSasS FNBlFa 2 R

N>
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impacts from stormwater, their willingness to implement, the importance of public funding, and the
adoption rates for each of the proposedeasures. Potentiglublic land retrofit site(s) should have

KAIK O2YYdzyAdGe LIWISIE YR 6S F O2YYdzyAideée WKdz Q
include but is not limited to:

1 Schools

1 Parks

9 Libraries; and

1 Community centers

Approvals, Policy, Biaw or Design Standards Considerations

It is recommended that the City review its currentlays to ensure barriers do not exist on the
implementation of source control measures including limitations on the naturalized landscape
approach, temporarily ponded water (up to 48hrs), uniform gradaguirements etc.

Revisions to the following baws may be considered:

1 Standing Water (City of Peterborough Bylaw;103)
1 Property Maintenance (City of Peterborough Bylaw-49%

Additionally,a new bylaw requiring upkeep gbrivate water quality units including OGS and LIDs
would provide a maintenance enforcement mechanig€onsideration to include when developing the
by-law are listed below:

1 Municipal access to inspection ports or manholes

1 Requirements for maintenance activities as prescribed in respective site plan agreements

1 Municipal access to maintenance records upon request

1 Provisions for municipality to require rehabilitation of treatment practice atékpense of the
site owner

Facilitators and Contributors

To aid in the successful implementation of the Recommended Approach for source controls, key
facilitators and contributors would include:

1 Otonabee Region Conservation Authority (ORCA)

1 Peterborough Environmental Advisory Committee (PEAC)
1 Naturalists clubs and local environmental organizations

1 GreenUp Peterborough

Costs

Provided below are costs estimates for the implementation of the Recommended Approach for Source
Controls including the development of a CityRa&terboroughSocial Marketing Strategy and the
implementation of Public Lands Pilot Projects.

Social Marketing Strategy
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The approximate cost to implement the Social Marketing Strategy is estimategllietween

$100000 and €00,000 this includes costs for marketing campaign, and production of mateFtads.

lower end is more reflective aargeting small populatiosenters while the upper end estimatis for

a large regional studyith a lot of communitylevel outreach Through the use of strategic

partnerships with groups listed previously, and distribution of existing resources, the costs have the
potential to be significantly reducett.is noted that throughhe / A (iSto@nivater Quality

Management Master Plan (28), $80,000 peryearaf t dzo f A O ! ¢ I NdndiSgihas béeh Y LI A
approved to raise awarenessid promotesourcecontrol practicesand compliment infrastructure

solutions. This includes promotingourcecontrol measures on private properties

Public Lands Pilot Project(s)

It is suggested that 2 to &lditionalpublic lands pilot projects be undertaken by the City of
Peterborough The costs tanplement apilot project(s) within a selected, highsibility, public lands

site (municipally owned) including media releases, educational programs/ campaigns as well as high
visibility education signage éstimated to cost $00,000- $200,000

Funding Considerations

Consistent with current practices, the recommended pilot projects and associated marketing strategy
for source controls would be funded through tgeneral tax levieas part of the stormwater

protectionfee ! f G SNY I 6A@Stées I NBGFASE 2F GKS /ArAdGeqa {i
determine funding opportunities

A variety of environmental grants and granting agencies (both private and public) are also available
and may be a potential source of funds for commuitiised pilot projects, education programs and
training expensesMunicipalfunding sources may include tli&een Municipal Funthrough the
Federation of Canadian Municipalities (FCWher funding sources mayclude RBC Blué/ater, TD
Green Funds etc. Municipalities are not eligibledtbfunding/grant programsand as such, private
land-ownersmaybe required tolead the application. This does not limit the involvement, financial and
or technical support by the City.

Operation and Maintenance Considerations

Operation and maintenance activities and costs associated witkidhentarily implementation of

Source Control measures on private property will be the responsibility of the private property owner.
Generally, maintenance requirements for most source control technologies have little difference from
most turf, landscapedyr natural areas and do not typically require new or specialized equipment.
Typical homeowner activities will include:

1 General inspection;

9 Litter removal;

1 Weed control;

1 Grass Cutting; and

1 General landscape upkeépe. pruning, mulching and seasonal clagnactivities)
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Municipal guidance could be provided to property owners through the developmespe&fation and
maintenance guides/ resources that incorporates source control measures. Typical municipal
requirements/ steps include:

1 Develop/ adopt operation and maintenance program documents;

1 Distribute materialthrough homeownerwoutreach; and

1 Establish tracking system to document source control measure location, type, size etc. for use
in future management scenarios

6.12 Low Impact Development Conveyance Controls within the MuniciBajhtof-
Way

Targeting roads for municipal SWM improvements is an important method of mitigating the
stormwater impact of urban development. The incorporation of a @#&ctiveright-of-way ROW

retrofit approach using a combination of traditional SWM controls (OGS and proprietary stormwater
treatment devices) and Low Impact Development (LID) approaches as part of road reconstruction and
resurfacing projects presents a significant opportunitynogprove SWM control (water quality, water
guantity, ercsion mitigationwater balance) within the City é¢feterborough

ROW retrofits using traditional SWM controls and LID has the ability to most significantly improve
stormwater quality by reducing the pollutant loading from uncontrolled urban catchments because of
the large volume of sediment and other pollutants that Wadf of these surfaces on an annual basis,

as well reducing runoff volumes and reducing thermal impacts to receiving waters. In addition, ROW
retrofits have the added benefit of providing an opportunity to enhance street aesthetics, mitigate and
adapt toclimate change and reduce heat island effects.

As presented in the Watershed Plargditional conveyance systems comprise curbs, gutters and
buried concrete (or other) piping systems that carry stormwater away from a development area to a
water body generally along the road network. In appropriate applications, conveyance control
measure can be used to improve water quality conditions at lower cost to the municipality while still
providing conveyance of the minor system.

Within the City of Peterboroughconveyance control measures can most feasibly be incorporated into
existing ROWSs as part of planned road reconstruction works as storm sewers and inlets can be
replaced and reconfigured during this process.

The primary stormwatestrategies for providing hydrologic and water quality benefits in the municipal
road ROW are:

1) Perforated Pipe SystemsPerforated pipe systems, also called exfiltration systems, can be thought
of aslonginfiltration trenches that can be designed for both conveyance and infiltration of stormwater
runoff. They are underground stormwater systems composed of perforated pipes installed in gently
sloping granular stone beds lined with geotexfdéricthat allows infiltration of runoff into the

granular bed and underlying native soil. Perforated pipe systems can be used in place of almost any
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conventional storm sewer pipes where topography, water table depth, and runoff quality conditions

are suitable. They are capable of handling runoff from roofs, walkways, parking lots, and roads. For
road applications, these systems can be located witloulévard areas or beneath the roadway

surface itself. There are three configurations of perforated pipe systems that are feasible within
residential road rightof-way. The first is a perforated pipe system that functions as the minor system
conveyance. Tésecond is a perforated pipe that runs parallel and discharges to the conventional

storm sewer. Because the conventional storm sewer meets conveyance requirements, the parallel pipe
6Ffaz 1y2HNLIG aada @D Y0 OFy 0SS &aAT SR (2 AYyFAL OGN
a catchbasin lead to either a perforated or solid pipe that conveys flows to an infiltration chamber
within the municipal ROW. There are perforated pipes available 42@®mm in diameter that can be

used instead of a siol walled storm sewer to promote infiltration.

2) Bioswales and Enhanced Grass Swalés a stormwater filtration anhfiltration practice,

bioretention temporarily stores, treats and infiltrates runoff. The primary component of the practice is
the bioretention soil medi. This component is comprised of specific ratio of sand, fines and organic
material. Another important element of bioretention practices is vegetation, which can be either grass
or a more elaborate planting arrangement such as an ornamental garden.

Bioretention can bentegratedinto a diverse range of landscapes including as roadside practices
Depending on the native soil infiltration rate and site constraints, bioretention practices may be
designed without an underdrain for full infiltration, with aimmderdrainfor partial infiltration, or with

an impermeable liner and underdrain for filtration only (commonly called a biofilter) where infiltration
is not desired or where contaminated soils are encountered.

Bioswales are similar to bioretention cells. They include a filter media bed, gravel storagendyer
optional underdrain components. The main difference is that bioswales are also designed to provide
linear conveyance via their swdl&e surface geometry and slope. Rreatment and rock check dams

are often included in the design. In general, biokgaare open channels designed to convey, treat and
attenuate stormwater runoff. Vegetation or aggregate material on the surface of the swale slows the
runoff water to allow sedimentation, filtration through the root zone and engineered soil bed,
evapotrarspiration, and infiltration into thainderlyingnative soil. Bioswales may be planted with
grasses or have more elaborate landscaping. They are implemented to provide water quality treatment
and water balance benefits beyond those of a conventional ditch. Bioswales are slopexVitbe
conveyance, but due to their permeable soil media and gravel, surface flows are only expected during
intense rainfall events.

3) Enhanced grass swal@se vegetated open channels designed to convey, treat and attenuate
stormwater runoff (also referred to as enhanced vegetated swales). Check dams and vegetation in the
swale slows the water to allow sedimentation, filtration through the root zone andvsaifix,
evapotranspiration, and infiltration into the underlying native soil. Simple grass channels or ditches
have long been used for stormwater conveyance, particularly for roadway drainage. Enhanced grass
swales incorporate desidgeatures such as modified geometry and check dams that improve the
contaminant removal and runoff reduction functions of simple grass channel and roadside ditch
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designs. Enhanced grass swales are not capable of providing the same water balance and water quality
benefits asioswales as they lack the engineered soil media and storage capacity of that best
management practice.

Key Next Steps

To ensure LID stormwater management practices can be seamlessly integrated into existing capital
planning, road design and operations and maintenance frameworks, the following technical reviews
are recommended:

a) Areview and update of crossSOG A2y RNI gAy3a Ay GtanSarddoh (& Qa
reflect the following LID practices:

Bioretention BumpOuts (Curb Extensions)

Boulevard Bioretention

Bioretention Planters

Bioswales

Perforated Pipe

Permeable Pavement

Proprietary Stormwater Quality Treatment Devices

= =4 4 -4 -8 -4 -2

b) In order to ensure the City assumes only LID practicesatteatiesigned and constructed
properlyand will function as intendeth the short and longerm; a LID assumptioprotocol
should bedevelopedfor allROW LIDOf importance ar¢he requirement for extended
contractor maintenance period®r vegetatedsurfacefeatureswhere applicableAdditionally,
it is critical thatinfiltration capacity be maintained during construction via appropriate
construction practices and enhanced erosior &ediment controlsAssumptiomprotocols
should mandate postonstruction insitu infiltration testing before municipal assumption.

Prioritization of ROW Works anButure Studies

Within thea 9 / tLIQ &tormwater Management Guidance Manualinicipalities are encouraged to
undertakeLinear Development Feasibility and Prioritization Studiescomprehensively and

holistically assess stormwater and LID implementation opportunities and constraints within their
respective rightof-way networks to improve cost effectiveness, environmental performance and
overall benefit to the receiver and theommunity. It is recommended that the City®éterborough
undertake one of these studies using a Class EA approach that corssidiaigenvironmental,

financial, andechnicalconsiderations. This approach will use the City’'s ROW capital works schedule
and will refine retrofit options, provide a framework for implementation, define future study needs,
allocate available funding sources and define future funding needs. Thig wtuad include GIS

analysis and infield assessments to determine constraints and opportunities for all potential projects
Once the Linear Development Feasibility &robritization Study is complete, the following tasks must
be completed for each ROW retrofit project:
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Utility locates: Utility locates are undertaken prior to geotechnical investigations and related drilling
activities. The company selected to complete the geotechnical investigation is usually responsible for
obtaining utility locates. Utility locates can be scheduleddytacting the Ontario On€all service.

Geotechnical InvestigationTo determine soil and groundwater conditions it is recommended that
boreholes and/or hand driven piezometers be used to determine groundwater conditions onsite. In
both cases soil samples should be collected as part of geotechnical investigations itoorder
characterize the soil properties including natural moisture content, plasticity characteristics, particle
size distribution, and analytical results for contaminates.

In-situ Infiltration Testing:Ingsitu infiltration testing characterizes the hydraulic properties of the
existing native material osite. Onsite infiltration testing using the Guelph Permeameter test to
determine the insitu saturated hydraulic conductivity and the design infiltratiate per the LID
Stormwater Planning and Design Guide is recommended. Testing should be performed within the
approximate location and invert of proposed LID practices.

Topographic Surveyfo produce base mapping for the detailed design phase, it is necessary to
complete a topographic survey of the sites using total station survey or GPS equipment. At a minimum,
surveys should include the following site features:

Topography of the proposed site;

Identification of above ground and belagvound services

Utility locate markings;

Inverts and sizes for existing sewers, catch basins, manholes, etc.;
Location and description of esite structures;

Available legal monuments;

Boreholelocations;

Infiltration testing locations;

Significant vegetation (coordinated with tree inventory assessment);
Existing parkland features;

Fence lines and existing landscaping; and

Local benchmarks.

=4 =4 -4 -8 -8 _9_-95_9_2°_2._-2_-2-2

Hydrologic Assessmenf hydrologic assessment must be completed to accurately delineate the
catchment area. This information is used to determine flow rates and storage volumes used for sizing
bioretention components.

Gauge Neighbourhood Interestt is essential to have beip from a target residentiaheighbourhood
prior to implementing a LID feature within the ROW. A project launch BBQ was successfully held in a
neighbourhood park on a weekend for the Lakeview Project in Mississauga.
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Approvals, Policy, Blaw or Design Standards Consideration

Municipal ByLaws

The longterm viability of conveyance control practices such as bioswales and bioretention facilities
depend on adherence to grading and planting plans. It is recommended that a revigity of
PeterboroughProperty standardby-law, and any bylaws relating taveed controlbe conducted to
ensure wording allows for the use pllant growth within the ROVEnd unconventional grading which
LISNYAG GKS WGESYLEZNINE LRYRAY3IAQ 2F 6 GSNO

Design Standards

City oft S i S ND 2EN@neeHig Qésign Standards road works will need to be updated to reflect

the incorporation of LID features. It is recommended that the design specifications within the

CVC/TRCA Low Impact Development Stormwater Management Planning and Desig2 @@icel(0

or most recen} be used to update design standard2023P !y | RRAGA 2y f NB a2 dzNJ
Impact Development Road Retroffsiide (205).

Utilities Agreements

Accessagreements with utilitiege.g. cable providershay need to be altered to ensure that the
constructedLIDs are restored or consider implementing enhanced road cut permits which include
NEOGATFAOIGAZ2Y 02YRad LYLXSYSylUldAz2y 2 TFafeee aDNBSYy
basedsystem on all road cut permits where fees are equal to a nominal percentage of total capital

(actual or estimated) construction budget. Collected fees would be primarily allocated to verification of
appropriate rectification post construction as well asftiture municipal ROW retrofit projects and

operation and maintenance activities.

Cost

The financial impact of implementing preferred road rigitway LID retrofit alternatives as part of

road reconstruction projects will vary depending on the retrofit type and scope of the prdjabte

6-1 identifies additional costs, beyond those incurred through standard road reconstruction for
different retrofit alternatives. The costs are based on recent tendered project experience within other
Ontario jurisdictions.

Table6-1: Estimated Unit Costs for Retrofit (Conveyance Control) Measures

Unit Cost
Treatment Measure

$/m? $/m
Perforated Pipé& - $180-300*
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Bioretention (Boulevard or Bump Ogit) | - $275300**
Bioswale$™ - $400-425**
Permeable Pavemeht $300-340 -

OGS with enhanced removal capacitie{ $ 90,000/unit minimum

'ROW GuidéCVC/MOE)

2Sunnyside (Ottawa), Regional Roads (Peel), Stewart Street (Ottawa)

3Lakeview (Mississauga} Btreet (Cornwall), BFC (Brampton), Forest Glen (Newmarket)
4Huron Natural Area (Kitchener), Bentall Kennedy (Mississauga)

*Includes cost of road reconstruction

**Added cost to Road Reconstruction cost of $1,150 per linear meter (i.e. bioretention ¢
$300+ $1400= $1700

Note: All values in ZZBCDN dollars

Integration

Public transportation, active transportation, and the urban forestry are all components of the
municipal ROW. Road reconstruction projects, including those that incorporate LID features into the
ROW, should be designed with consideration of these systems.

a)

b)

d)

Public TransportationTransportation Plan Updateshould be viewed as an opportunity to
provide SWM control within areas of the City which currently lack SWM colitisl.
recommended that the opportunity for source and conveyance control SWM practices be
integrated intointensification planning around public transportation hubkere feasible in
order to mitigate the hydrologic and water quality impact of urbanization.

Active Transportation There are several ways that LID practices can be integrated into active
transportation systemdt is recommended that where possible source and conveyance control
SWM practices be integrated into new active transportation infrastructure.

Road PlanningLID practices may be integrated into the planning ofide variety of roads
projects including those undertaken for traffic calming, road safety@mM2 | R RA S ¢ f |y
conversions.

Urban ForestryAt the detailed design stage for each capital roads project, the project is
NEO2YYSYRSR (G2 LINRPOSSR ¢6A0K WigAy 202SO0GAQGSa
SWAM infrastructure to achieve SWM objectives as well as achieving Urban Forestry objectives.
l'a y2GSR | 020S (KSa Snthe-gama fyom a8 sta@ntvakér petspeit@e, asNB 2
trees reduce stormwater impacts, flows and volumes.

Operation and Maintenance
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The following steps should be followed to develop an operation and maintenance program for LID
practices implemented within the municipal ROW.

Step 1:Where LIDs are proposed on Residential Stressttmblishan Operations and Maintenance
(O&M) approach which determines the level of maintenance assumed by the municipality and/or
undertaken by private land owners.

Step 2/ 5SSt 2L I a[ S@St 2F { SNBWAOS a2RSfté¢ HKAOK
efforts based on the selected maintenance approach. Evaluation of the maintenance requirements of
individual LID practices is required at this stage.

In generalthere are threg(3) O&M approaches for LID measures implemented within municipal
ROWs.

1 Approach 1 Private Owner Maintenanaeprivate property owners are responsible for
performing ongoing stormwater facility maintenance with municipal guidance and oversight.

1 Approach 2 Municipal Maintenance the municipality is responsible for performing ongoing
on-site LID maintenance.

Additional to the two approacheslentified below, aHybrid combiningApproackes 1 and 2 with
clearly defined rolemay be implemented based @pportunities and constraints unique to the area

Table6-2 summarizes the requirements/ steps associated with each approach and the advantages and
disadvantages to each.

Table6-2: O&M Approaches for LID Measures with Municipal ROWs

Maintenance | Typical Requirements /Steps Advantages Disadvantages
Approach

1. Develop/adopt program

Private documents Need enforcement
owner 2. Develop homeowner outreach | Reducedtosts to | mechanism for
) programand materials the municipality maintenance
Maintenance )
3. Develop Inspection Procedures (bylaw).

4. Establish tracking system

- 1. Collect a detailed inventory of | Avoidance of High costs, extensiv
Municipal .
Maintenance all LID controls enforcement staffing
2. Establishmaintenance policies | issues, and requirements and
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Maintenance
Approach

Typical Requirements /Steps

Advantages

Disadvantages

3.

S

Mandatory easement
requirement for site plan
approval (new development)
Train inspectors and approvals
staff

Develop tracking system
Perform and document
maintenance activities

increased control
over maintenance
frequency

May utilized
contractors to
performance
maintenance to
reduce costs

administrative
burden

There are advantages and disadvantages to each operation and maintesmamaach. Adequate

training and assembly of maintenance program documents is strongly advised to provide the necessary

knowledge required to properly maintain LID practices.

Maintenance requirements for most conveyance control technologies have little difference from most
turf, landscaped, or natural areas and do not typically require new or specialized equipment. LID

I NB INBSYy WAy HdalanededsazOuncdintih@onmmynRiesR 2
The relative importance of this function requires that maintenance personnel and inspectors are well

G SOKY Al dz8 &

versed in the design, intended function and maintenance requirements of each system. Just as

contractor educations critical to ensure proper postonstruction function, the education and training
of the individuals servicing LID facilities is vital to thaig-continuedoperation

6.13 End of Pipe Stormwater Controls

A significant portion of the City of Peterborough was developed prior to the development of current
stormwater management (SWM) criteria. As such, there are areas within the city where uncontrolled

and untreated stormwater runoff is directly dischargede receiving streams and the Otonabee

River. The limited water quality monitoring data summarized as part of the Watershed Planning Study
Characterization Report (Draft 2020) indicates that these uncontrolled discharges are responsible for
some of the cataminant loadings to receiving watercourses. Along with LID retrofits of private and

public spaces, additional methods of adding stormwater control to existing urban catchments include:

6) Identifying SWM retrofit opportunities on publiebwned lands within large SWM catchments
currently lacking stormwater quality treatment and implementing stormwater management

ponds or subsurface infiltration chamber systems.

7) ldentifying SWM retrofit opportunities within the existing storm sewer network in large SWM

catchments currently lacking stormwater quality treatment and implementing proprietary
stormwater treatment devices (i.e. Oil Grit Separators).
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6.13.1 Prioritization andFuture Studies

Ponds orsubsurface infiltration chamber systems in municipal propertie8s part of the Watershed

Planning Study, GIS analysis of stormsewer catchments was undertaken to deternyodethigal

public lands sites which show potential for a stormwater retrdftie project team used an automated

GIS analysis tool to identify all potential SWM facility opportunity locations. The initial parameters for

site identification were City owned parcels or vacant land that was within 50 m of a storm sewer with a
diameter d 450 mm or larger. SWM facility opportunity parcels were excluded if they wihen

existing catchments with water quality contrdlhe initial screening assessment of the study area
identifiedseveralLl2 § Sy G Al £ airidSaod { dzo & SR&ES\VIiR ONERAA Sig/ O yili
fAYAGSR G2Y arasSa GKIFIGd INB 6AGKAY GKS /AdéQa bl
could not be made, or vacant land that was being developet stibormwater controls.

Table6-3 Identifies the top 4 locations for implementirRpnds or subsurface infiltration chamber
systems in municipal propertie€urrently 13.25% of theirbanized areas of the City Beterborough
are provided withstormwater quality controvia SWM ponds or OGS units. The last colidantifies
the additional percentage of urban area &ted via theend of pipe retrofit.

Table6-3: Summary of Top Infiltration Locations

Catchment Area Primary Additional
Subwatershed | Location (hajexcliding Catchment UrbanArea
Open Space and Treated $0)
Land Use
NHS
Urban Collison Park between
Catchment Southpark Drive and 11.4 Residential 0.2
WWTP
Urban RA Morrow Memorial 102 Residential and 16
Catchment Park Commercial '
Byersville Kinsmen Park 10.5 Residential 0.2
Jackson Hamilton Park 7.4 Residential 0.1

Figure6-2 through Figure6-5 show these potential retrofit locations and associated Catchments.

To further assess the feasibility of these sites, it is recommended that an End of Pipe Opportunities
Assessment is undertaken. The recommended approach to this type of study is outlined below.

Phase Dof this study would involve aassessment involved screening based on desktop review of
mapping data including but not limited to storm sewer mapping, satellite imagery / aerial photography,
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NHS mapping and parcel mappirfgpecific constraints assessed at this lewelude but are not
limited to:

1) Available areaarea must be >1ha);
2) Land OwnershipMunicipal (M), Conservation Area (C), Provincial (P) including transportation
corridors, HydrdCorridor (HC), Unknown land ownership (Unk), and Vacant lands (V);
3) Stormwater Infrastructure
o0 Pipe Size: > 450mm,
0 Pipe Depth;
o Drainage Area;
o Drainage area (sewershed);
o Total Impervious Area Percentage (TIMP);
4) Topographic Constraints;
5) Significant Vegetation & Wetlands; and
6) Preliminary Water Quality Estimates.

Phase2 of this study would involvéeld reconnaissance to confirm and or identify site characteristics
which were not evident within the GIS mapping and aerial photography examined during the Rhase 1
desktopassessment. General site characteristieat may benoted and or delineated in the fielashay
include

A General site characteristics

Topography

Existing stormwater infrastructurand drainagéssues

Confirmation and/or observation of utilities

Confirmation of current use, programming and condition
Vegetation boundaries

Identification of invasive species (where possible)

Confirmation of wetland areas

Observation of delineated floodplain limits

Watercourse and outfall wateguality conditions

Confirmation of vacant lands (surface cover and evidence of activity)
Related infrastructure issues

Surrounding landises and encroachments onto nqmivate property

Too To Too Joo T o To To o T Do I

Phase3 of this type of study is performance assessment intended to develop conceptual SWM
facility alternatives for each of the feasible or possible SWM opportunity locations carried forward
from Phases 1 and 2 using a set of primary and secondary evaluation criteria. The conceptual
alternatives identify details such as SWM facility type, size, configuration and function for each
potential location.

While public parks are ideal spaces to implement-efipipe stormwater retrofits for large catchment
areas, their primary use remains public recreation and any changes to park infrastructure must be
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approved and planned in collaboration with municipal parks planners and management staff. While
subsurface facilities have little loigrm impact on recreational use and operations, consideration
must be given to constructiephase closures. In order tdentify constraints, opportunities and
synergies with other City ¢feterboroughprojects (e.g. Park Rehabilitations), it is recommended that
Phase 4onsisting otonsultation with City staff responsible for municipal park planning and
management be und#aken before conceptual designs are formalized and priorities are set.
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Subwatershed: Urban Catchment
Drainage Area: 11.42ha

Potential Area: 2.65ha
A MAF

Figure
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(10f4)

Figure6-2: Retrofit location 1 andassociated catchment
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Figure6-3: Retrofit location 2 and associated catchment
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Figure6-4: Retrofit location 3 and associated catchment
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peterborough
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Figure6-5: Retrofit location 4 and associated catchment
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OGS Units within the existing Storm Sewer Networks part of the Watershed Planning Study, GIS
analysis of stormsewer catchments was undertakerémtify the largest uncontrolled catchments

with direct drainage to the Otonabee River. In the urban area of the city, these sites typically lack large
public spaces at the outfall for pond or subsurface retrofits. These areas are ideal for the
implementation of @GS units.

Table6-4 Identifies the ten largestncontrolled catchments with direct drainage to the Otonabee
River Currently, 13.25% of the urbanized areas of the City of Peterborough are provided with
stormwater quality control via SWM ponds or OGS units. The last column identifies the additional
percentage of urban area treated via the end of pipe retrofit.

Table6-4: Largest uncontrolled catchments with drainage to the Otonabee River

Catchment
Total Area (ha) Primary Additional
Subwatersheq Outfall No. Catchment excluding Catchment | UrbanArea
Area (ha) Open Space | Land Use | Treated %)
and NHS
Residential,
Jackson 139976 andl39977 | 198 198 gr?(;“merc'a' 31
Industrial
Urban Residential
262497 56 56 and 0.9
Catchments .
Commercial
Urban 139814 67 47 Residential 07
Catchments
139818
Urban Note: Alsg identified | 5, 42 Residential 0.7
Catchments | Opportunityfor Park
Retrofit
Urban Residential
160321 85 39 and 0.6
Catchments o
Institutional
Urban Residential
16569 38 38 and 0.6
Catchments i
Commercial
Urban 139832 50 36 Residential 0.6
Catchments
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Catchment
Total Area (ha) Primary Additional
Subwatersheg Outfall No. Catchment excluding Catchment | UrbanArea
Area (ha) Open Space | Land Use | Treated %0)
and NHS
Urban 139913 31 30 Residential, 0.5
Catchments
Urban Residential
139983 31 29 and 0.5
Catchments .
Industrial
Urban 168035 31 25 Residential 0.4
Catchments

Figure6-6 through Figure6-15 show these potentiaDGSetrofit locations and associatethtchments.

Because the removal efficiencies of OGS units are dependent on the particle sizes and tend to be
higher for sediment with coarse particle size distribution, the Cityeibrboroughmay consider
undertakng a sediment analysis to characterize the average particle size distribution of sediment in
the City. For such a study it is recommended that sediment samples be collected from catch basins
located in different areas within the City to ensure representasamples are analysed. Ideally the
study would also estimate loading rates from different land uses by measuring sediment depth
accumulated in catch basin sumps.

To ensure results are applicable to all areas of the City, samples could be taken in:
1 industrial/commercial areas;
1 new subdivisions (immediately after assumption);
1 mature subdivision (minimum of 10 years post assumption); and
1

old subdivisions (minimum of 30 years post assumption).

Once an average representative particle size distribution is identified for the City, the removal
efficiency of ETV certified OGS units can be approximated using the removal efficiencies and assumed
surface loading rates in the ETV protocol.
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Figure6-6: OGS retrofit location 1 and associated catchment
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Figure6-7: OGS retrofit locatior? and associated catchment
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Figure6-8: OGS retrofit locatior8 and associated catchment



City ofPeterborough Watershed Planning Stuglgnplementation Plan June 2024

P
wis P

NN

XA ]
A
: peterborough

Legend
@ Discharge Point
~ Watercourse
3 City Limit
71 Detention Pond
—— Watercourse

Exclusionary Area

&3 Drainage Area

Rank: 4
Outfall: 139818
Subwatershed: Urban Catchments
Drainage Area: 52.16ha
Uncontrolled Area: 42.06ha

Aquafor Beech @

/‘\_/

Figure6-9: OGS retrofit locatiord and associated catchment
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Figure6-10: OGS retrofit locatiorb and associated catchment
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Figure6-11: OGS retrofit locatior6 and associated catchment
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Figure6-12: OGS retrofit locatiori7 and associated catchment
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Figure6-13: OGS retrofit locatiorB and associated catchment
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Figure6-14: OGS retrofit locatior® and associated catchment
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Figure6-15: OGS retrofit location @ and associated catchment
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