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6.0 NATURAL HERITAGE STRATEGY 
6.1 DEVELOPMENT CONSTRAINTS 
Recommended development constraint limits are discussed in the following section. These 

limits incorporate: elements of the Greenlands Network, including Core Environmental 

Features (CEFs), supporting features, and other designated features (e.g. Locally Significant 

Features, etc.) and recommended feature setbacks, linkages and other ecological 

enhancement opportunities. 

 SETBACKS AND BUFFERS 

6.1.1.1 OBJECTIVES AND RATIONALE 

One of the key mitigation and protection measures for natural heritage features is the 

establishment of ecological buffers.  Buffers serve to protect existing features from developed 

land uses by including physical development setback distances and buffer management 

measures. Buffer mitigation measures can be as important as the physical setback distance in 

an integrated buffer management approach. 

To mitigate potential impacts and provide enhancement opportunities, minimum development 

setbacks and buffer management measures (along with other mitigation measures discussed 

in Section 10) are proposed, with the following ecological management objectives: 

 Vegetation and tree root zone protection. 

 Protection of surface water quality from potential effects of sedimentation/erosion, 

nutrient loading, contaminants and temperature. 

 Protection or enhancement of aquatic habitat quality and function (e.g. benthic 

community diversity through water quality improvements, etc.). 

 Reducing potential for physical edge effects via establishment of a more robust and 

dense edge vegetation community.  

 Protection and enhancement of woodland and forest interior habitat (including habitat 

for forest interior or forest-associated birds and woodland breeding amphibians), via 

increased functional setbacks from ‘core’ areas and increased woodland size – relative 

to current agricultural use. 

 Protection and enhancement of herpetofaunal and terrestrial invertebrate (e.g. 

Lepidoptera / Odonata) breeding and foraging habitat. 

 Reducing potential for occupancy-related activities (e.g. encroachment, dumping, noise 

/ lighting etc.), via physical separation and buffer management measures - along with 

other mitigation measures. 
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 Ecological enhancement of the buffer zones, (which are largely agricultural in nature 

with abrupt agricultural / natural interfaces) via: increased width; increased habitat 

diversity; increased native species composition; and areas for potential enhancement 

opportunities. 

 Enhancement of ecological corridors, via setbacks and buffer zone enhancements. 

 Hazard mitigation (regulatory floodline, valley setbacks [steep and oversteep slopes, 

tree fall zones) 

6.1.1.2 LAND USE-BASED CONSIDERATIONS AND REVIEW  

Buffers / set-backs set out in the following sections are minimum buffer requirements.  Further 

consideration is required at future planning stages to either confirm that the minimum set-back 

is sufficient or to recommend wider setbacks based on additional detailed land use and or 

natural heritage information available at the time of an EIS.  Specific consideration is to be 

given to: 

 Land use being proposed – different land uses have higher or lower potential to impact 

natural heritage features within the Stage 2 Lands and the PSA.  The recommended 

minimum buffers in this subwatershed study are sufficient to mitigate impacts associated 

with low to medium density residential and most commercial uses (e.g. office buildings, 

retail stores, etc.).  As detailed land use information is not available at the time of the 

subwatershed study, a scoped review of set-backs to mitigate potential impacts is 

required at future planning stages to either confirm minimum setbacks are appropriate 

or recommend wider enhanced buffers and / or mitigation measures.  Specific examples 

of land uses that may require increased set-backs include: blocks of high density 

residential, commercial uses with increased risk of impact (e.g. chemical use, potential 

for dumping) and light industrial uses.  If heavy industrial uses are proposed within the 

subwatersheds, further review of setbacks and buffers must be undertaken to develop 

setbacks and other mitigation measures appropriate to the proposed industry and the 

sensitivity of the adjacent feature(s). 

 Sensitivity of the feature to the proposed land use – different natural heritage 

features and species groups have different levels of sensitivity to specific activities or 

conditions associated with the proposed land use  such as type and timing of noise, light 

impacts, informal trail development, feature water balance impacts (e.g. large 

impermeable surfaces), stormwater, material and waste storage, etc.  Specific 

consideration should be given to feature-specific sensitivities to detailed land use 

information at the time of an EIS, including updated or new information at the time of the 

EIS (e.g. SAR list updates, etc.).  As above, the recommended minimum set-backs have 

been identified as sufficient to address low-medium density residential and most 

commercial uses. 
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6.1.1.3 DEVELOPMENT SETBACKS (STAGE 2 LANDS) 

The following setback recommendations have been developed through an analysis of existing 

natural heritage features and functions within the Stage 2 Lands (i.e., the nature of the 

vegetation communities / flora and wildlife taxa) and in consideration of guidance from relevant 

scientific literature. Several broad categories have been identified based on ecological form 

and function.     

Rationale for the recommended setbacks and buffer management measures is based on: 

 Analysis of natural heritage features and functions, including consideration of the 

specific requirements and sensitivities of: vegetation communities and flora; 

wildlife breeding, foraging and movement habitat; and aquatic resources.  

 Anticipated land uses in a future urban context, including roads, trails, 

development and required infrastructure. 

 Relevant policy and guideline documents (e.g., Natural Heritage Reference 

Manual [OMNR 2010]; Greenlands Network Implementation Guideline. 

Guideline for Determining Buffers around Environmental Features [Region of 

Waterloo 2016; How Much Habitat is Enough? [Environment Canada 2004]). 

 Relevant scientific literature regarding potential impacts (e.g., abiotic and direct/indirect 

biological ‘edge effects’, occupancy-related effects) and functional buffer widths – as 

referenced in following sections.  

Recommended development setbacks are shown on Figure 6-1 and listed below: 

 Provincially Significant Wetland: 30 m  

 Evaluated Non-PSW Wetland: 15 m  

 Wetland Requiring Review: 30m interim buffer5 

 Region of Waterloo Core Environmental Features: 15 m 

 Locally Significant Natural Area / Feature: 10m 

 Non-Significant Wooded Area: 10 m  

 Regulated Coolwater Watercourse: 20 m 

 Regulated Coldwater Watercourse: 30 m 

                                                   

 

5 Unevaluated wetlands are assigned a 30m minimum buffer to protect for the most restrictive designation (PSW).  If the feature is not PSW, a 
smaller minimum buffer or no buffer recommended. 
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 Significant Valley: 15 m from stable top of bank6 

 Floodplain: no set-back, edge of floodplain (floodline on Figure 6-1) represents 

development setback limit. 

A more detailed analysis of the recommended development setbacks is provided in Table 6-1 

below.  

 The future development limit is to be the greater of the recommended setbacks. 

This is consistent with the Greenlands Network Implementation Guideline (Region of 

Waterloo, 2016) which states: 

 “Buffers shall be a minimum of 10 metres measured from the outside boundary (i.e., 

dripline or wetland boundary) of the environmental feature as interpreted consistent with 

Section III of this Guideline. Wider minimum buffers will be implemented where 

previously recommended in an approved sub-watershed study, Master Environmental 

Servicing Plan, or Comprehensive Environmental Impact Statement, or as 

recommended through review of a Full or Scoped Environmental Impact Statement, or 

if required by the policies of another approval agency. Where buffers of different widths 

are required around specific portions of a diverse environmental feature (e.g., 15 or 30 

metres around wetlands; 10 metres around upland woodlands), the final buffer shall be 

a composite of those buffers” (p.44). 

 The final setback (and buffer management recommendations) will be determined 

through the submission of an EIS to the satisfaction of the review agencies, with further 

consideration of the following: 

 Species composition and diversity 

 Species sensitivity and requirements 

 Habitat sensitivity, including dependence on surface or groundwater inputs 

 Feature form and function 

 Enhancement opportunities (e.g., corridor enhancements) 

 Slope stability assessments (if / as required) to determine stable top of bank for 

Significant Valley  

 

                                                   

 

6 A Geotechnical Study to assess stable top of bank / slope stability may be required to determine the ultimate set-back beyond the minimum 
recommendation contained in this report.  
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Table 6-1 - Recommended Buffers and Setbacks for Environmental Features within the Stage 2 Lands 

Feature Class Constraint Level 
Minimum Buffer 

Width 
Considerations 

Provincially Significant Wetland High Wetland limit + 30m 

 The recommended setback is consistent with recommendations in the East Side Lands Stage 1 report and is sufficient to establish buffer plantings for: (i) foraging and/or breeding habitat for wetland wildlife species 
(including odonates, avifauna, herpetofauna); (ii) minimizing occupancy effects (e.g., yard waste dumping, fire wood collections, etc.); and, (iii) minimizing the penetration of sunlight and the dispersal of wind-borne seeds 

of alien or invasive species into the wetland interior.   

 PSW features within the Stage 2 Lands have been assessed and 30 m buffers (with appropriate buffer management) are considered appropriate to protect the form and function of these features pending confirmation 
through a scoped EIS.   

Wetland Requiring Review To be Confirmed 
Wetland limit + 30m 

(Interim Buffer) 

 Unevaluated wetlands that could not be fully assessed through this subwatershed study have an applied 30 m buffer until such time as they have been assessed for complexing with existing PSWs.  

 The greatest constraint is applied to ensure future studies protect for the highest designation 

 Assessment through a detailed investigation (e.g. through an EIS) will confirm feature designation and recommend appropriate minimum buffers (e.g. for Evaluated, Non-PSW) or no buffer (if feature meets criteria for 
potential removal under GRCA Wetland Policy).  

Regulated Coldwater 

Watercourse 
High Top of Bank + 30m 

 A 30 m vegetated buffer (consistent with guidelines in the NHRM (2010)) has been recommended along the length of these watercourses as they provide coldwater, indirect fish habitat to downstream populations within 
the Grand River. The 30 m buffer will minimize the penetration of sunlight to surface waters that may result in increased surface temperatures and prevent erosion / siltation to downstream reaches. 

Regulated Coolwater 

Watercourse  
High Top of Bank + 20m 

 A 20 m vegetated buffer (consistent with guidelines in the NHRM (2010)) has been recommended along the length of these watercourses as they provide coolwater, direct fish habitat throughout their reaches.  The 20 m 
buffer will minimize the penetration of sunlight to surface waters that may result in increased surface temperatures and prevent erosion / siltation to downstream reaches.  The buffer width through other environmental 

features (i.e. Kossuth and Breslau PSW) will, for the most part, be greater than 20 m. However, a 20 m buffer will be an enhancement through other reaches as their currently exists little to no buffer through these 
reaches (e.g. agricultural practices or mowed lawn up to the top-of-bank of the watercourse), potentially mitigating the thermal impacts of solar inputs and overland drainage. 

Region of Waterloo Core 

Environmental Features 
High Core Feature + 15m 

 The recommended setback is sufficient to establish buffer plantings for: (i) minimizing the penetration of sunlight and the dispersal of wind-borne seeds of alien or invasive species into the forest interior (i.e., edge 

closure); (ii) providing supplementary foraging and/or breeding habitat for wildlife (including Lepidopterans / Odonates, avi fauna and herpetofauna); (iii) minimizing occupancy effects (e.g., yard waste dumping, fire wood 
collections, etc.); (iv) reduce edge effects on interior microclimate; and (v) provide opportunity for increased vegetation community / botanical diversity through successional habitats within the buffer area. 

 For Core Environmental Features, the effective buffer from development will be defined by the greatest of the buffers applied to the feature - i.e. it will be the greater of the 30m from the PSW limit, where there the feature 
is associated with a PSW, or 15 m from all other Core Features. 

Non-Significant Wooded Area Moderate Woodland + 10m  Upland Woodlands associated with this criteria benefit from buffers in similar way to those listed as considerations under Core Environmental features.   

Evaluated Non-PSW Wetland Moderate Wetland + 15m  Non-PSW, Regulated Wetlands within the Stage 2 Lands receive a 15 m buffer  and receive benefit from buffers in a similar way to those listed as considerations for Provincially Significant Wetlands (PSW). 

Locally Significant Natural Areas 

/ Locally Significant Natural 
Features 

Moderate Feature +10m 
 Generally, locally significant features identified within the study area based policies from the City of Cambridge and Township of Woolwich Official Plans, are captured within the feature-specific buffer recommendations 

(specifically – Non-Core Upland Woodlands and non-PSW Regulated Wetlands). If locally significant features are identified where a feature-specific minimum buffer width does not apply, the minimum buffer width shall 

be the feature limit +10 m to provide root zone protection and opportunities to establish buffer plantings. 

Significant Valley  High Stable top of bank + 15m 

 The recommended setback is intended to provide hazard mitigation and opportunities for an upland setback sufficient to establish buffer plantings for: (i) mitigate potential hazards associated with steep and / or unstable 

slopes along / within the valley; (ii) minimizing the penetration of sunlight and the dispersal of wind-borne seeds of alien or invasive species into the significant woodlands and other woodlands associated with the Grand 
River Valley (i.e., edge closure); (iii) providing supplementary foraging and/or breeding habitat for wildlife (including Lepidopterans / Odonates, avifauna and herpetofauna); (iv) minimizing occupancy effects (e.g., yard 

waste dumping, fire wood collections, etc.); (v) reduce edge effects on interior microclimate; (vi) provide opportunity for increased vegetation community / botanical diversity through successional habitats within the buffer 
area; (viI) provide upland supporting areas to the valley and offer opportunities for movement within and adjacent to the valley slopes. 

 A Geotechnical Study to assess slope stability / stable top of bank may be required to determine final setback requirement.   

Regulatory Floodplain High Floodline 
 The floodplain represents the area regulated by GRCA to mitigate and protect for potential flood events within the Grand River. The Regulatory Floodplain represents a limit to development opportunities. No buffer is 

identified in addition to the floodline. 
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DEVELOPMENT AND SITE ALTERATION WITHIN BUFFER AREAS 

 The buffer areas are located adjacent to natural heritage features. The recommended 

outer limit of the buffer represents the development setback. Development is prohibited 

within the ecological buffers.  Minor site alteration within buffer areas may be permissible 

for the limited purposes outlined below and subject to further detailed study and 

evaluation through a site-specific EIS to the satisfaction of the GRCA, the City, Township 

and the Region.  

 Development lots or blocks are prohibited within buffer areas and under no conditions 

will grading to facilitate lot development be permissible within a buffer. However, 

development and site alteration which may be considered within buffer areas, subject to 

detailed study, may include: 

 Portions of SWM facilities and associated grading 

 Recreational trails and associated grading 

 Site alteration associated with grading incursions within outer portion of a buffer to 

transition natural topography to development topography where the alternative (i.e. not 

grading within the buffer) may result in a negative impact to the natural heritage feature. 

These potential land uses / activities would be restricted to areas currently under active 

agricultural land use (i.e., croplands).  

Buffers are not intended to be used in their majority or their entirety for the above potential 

uses / activities. The uses discussed above may not be permissible within a portion or the 

entirety of the Stage 2 Lands or PSA and will be subject to a future site-specific EIS that 

demonstrates need and justification in consideration of the following evaluation criteria / 

guidelines: 

 General.  All minor site proposed site alterations must meet the following criteria to be 

considered: 

 The alteration does not negatively affect to the intended function of the buffer; 

and 

 The alteration provides an ecological benefit to the function of the buffer or the 

natural heritage feature it supports; or   

 Not undertaking the minor site alteration within the buffer can be anticipated to 

have a negative impact to the natural heritage feature in the short or long term 

(e.g. grading vs. a retaining wall). 

 Portions of SWM facilities and associated grading. The City of Cambridge Official 

Plan (2012; under appeal) Policy 3.A.3 (10) states that: “Permitted uses within buffers 

of Core Environmental Features will be limited to low impact uses, such as… stormwater 

management facilities”. Further, proposed SWM facilities within buffers are subject to an 

Environmental Impact Study “…which contains an engineering and environmental 

compatibility analysis” Policy 3.A.3 (11) and is consistent with GRCA Policy 8.4.15 of 

the Policies for the Administration of the Development, Interference with Wetlands and 

Alterations to Shorelines and Watercourse Regulation (GRCA 2013).   
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 Trails and associated grading.  The Greenlands Network Implementation Guideline 

(Region of Waterloo 2016) states that buffers should: 

 “…accommodate public trails rather than align them within an environmental feature, 

provided this is supported through review of an Environmental Impact Statement which 

balances the need to prevent or minimise impacts to the ecological integrity of the 

environmental feature with the obligation of the trail operator to promote the safety of 

trail users and achieve an appropriate trail network design” (p.43). 

 Public trails and associated grading may be suitable within outer portions of buffers, in 

consideration of broader objectives that will be identified as part of the MESP and the 

following natural heritage considerations, as evaluated through site-specific EIS studies:  

 Existing and potential tree root growth and potential impacts 

 Steep slopes and erosion potential  

 Potential interception of groundwater movement to dependent natural areas, and  

 Sensitivity and significance of adjacent vegetation communities and wildlife 

habitat 

 Trails should be located in the ‘outer’ portion of the buffer, to the extent possible. 

In general, trails are not intended to parallel Natural Heritage features over long 

distances; short sections with defined viewing access points are preferred to 

provide areas with minimized disturbance or influence from adjacent residential, 

urban or suburban land uses 

 Minor transitional grading.  The Greenlands Network Implementation Guidelines 

(Region of Waterloo 2016) states that buffers should: 

 “…allow for appropriate transitional grading (if required) between permitted new 

development and / or site alteration and natural topography which is to be maintained 

within and contiguous to environmental features” (p.43). 

 Site alteration associated with grading incursions within outer portion of a buffer to 

transition natural topography may be permissible where: 

 Not grading within the buffer results in a negative impact to the natural heritage 

feature  

 No development (e.g. lot / blocks) extends into the buffer.  Under no conditions 

will grading to facilitate lot development be permissible within a buffer. 

 Reasonable alternatives to grading within the buffer have been explored and are 

not viable.  Alternatives considered must be demonstrated.  This may include, 

but is not limited to alternative designs, using topographic constraints to inform 

design, grading outside the buffer, etc. 

 These potential land uses / activities would be restricted to areas currently under 

active agricultural land use (i.e., croplands) 

 Alternatives and recommended approach are evaluated through site-specific EIS 

studies. 
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 For any recommendations for site alteration within a buffer, a site-specific EIS is 

required.  Site-specific EIS studies should be based on principles of landscape 

ecology and consider the following:  

 Existing and potential tree root growth and potential impacts 

 Steep slopes and erosion potential 

 Potential interception of groundwater movement to dependent natural 

areas 

 Water balance 

 Sensitivity and significance of adjacent vegetation communities and 

wildlife habitat 

 Policy direction and guidance provided by the PPS the NHRM and Official 

Plans 

 Should site alteration be permitted within the buffer area, the EIS shall also 

include an appropriate grading and buffer restoration or enhancement plans, to 

the satisfaction of the City, the Township, the Region and GRCA, as appropriate.   

6.1.1.4 ENVIRONMENTAL SETBACKS (PROJECT STUDY AREA) 

The remainder of the PSA is in areas where future urban / other development is not anticipated 

in the near future, so recommendations for environmental setbacks and buffer management 

are provided for information and consideration by landowners and to provide general guidance 

for areas within the broad study area. Additionally, without detailed field investigations across 

the PSA, recommendations for setbacks in areas where no detailed field study was completed 

would be based primarily on secondary source information. However, it is recommended that 

any future development / land use change contemplated in those areas consider the 

recommended setbacks and buffers discussed for the Stage 2 Lands (Section 6.1.1) as general 

guidance for the PSA. Site-specific attributes of natural heritage features in question are to be 

used to confirm or refine minimum setbacks identified for the Stage 2 Lands prior to application 

outside of these areas.   

Voluntary establishment of buffers and stewardship by local landowners should be encouraged 

(e.g., setting ploughing limits at the recommended PSW and woodland buffers identified for 

the Stage 2 Lands).  Future land use in these areas will also be governed in part by GRCA 

regulations and policies and existing ROP and municipal policies, bylaws and guidelines 

6.1.1.5 BUFFER MANAGEMENT 

The following buffer management measures are recommended within the Stage 2 Lands, with 

confirmation and/or refinements at the plan of subdivision stage through a site-specific / scoped 

EIS: 
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 Permanent fencing. At the natural heritage feature - development interface i.e. at the 

greater limit of the buffer or whatever allowable encroachment into the buffer is justified 

through a site-specific EIS for pedestrian trails and/or a portion of a SWM facility.  

 Signage. Interpretive / natural areas signage at regular intervals along feature limits.  

 Native species plantings and/or managed succession. To be considered within all 

managed buffer areas and in portions of SWM blocks (e.g., berms) that could support 

native species for habitat enhancement opportunities.   

 Consideration of a mix of successional habitats (meadow, thicket) and denser 

thicket / screening plantings in some areas, as appropriate to support the feature 

being buffered. 

 Specific habitat elements, if / as appropriate. 

 Trails. Subject to a future EIS, trails may be permitted in portions of some buffers (i.e., 

the ‘outer’ portions of some buffer areas). Trails will be:  

 Delineated by permanent fencing at the ‘inner’ limit of allowable limit for the 

trail (i.e., between the trail and the natural buffer area / feature) or other 

approaches (e.g., robust native vegetation) as may be established through a site-

specific / scoped EIS  

 The ‘lightshed’ of any proposed lighting (i.e. distribution and coverage) 

should be considered in relation to both pedestrian safety and impacts to natural 

areas with the objective of restricting ambient lighting and directing away from 

natural areas to the extent possible. 

 Salt application should be restricted to the extent possible and trail drainage and 

salt loading should be considered during design. 

 Stormwater Management (SWM) Facilities. Stormwater management facilities and 

associated grading will generally not be permitted within buffers. Where placement of 

SWM facilities adjacent to or within a portion of the buffer has the potential to support 

broader natural heritage principles or is strongly supported for design reasons, 

consideration may be given to SWM being partially located within the outer portions of 

buffer areas.  Additional considerations include: 

 Similar planting / buffer treatments as remainder of buffer (i.e., native species, 

successional habitats, visual screening elements) is required within planted 

areas associated with the SWM facility (e.g. berms). 

 Provides an opportunity to supplement and enhance the recommended NHS 

through native species plantings, additional semi-natural area creation and 

potential for specific enhancement measures such as turtle nesting sites. 

 May include recreational trail links, with preferred location in the ‘outer’ 

portion (i.e., further from the natural area) of the SWM block. 
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 Voluntary establishment of buffers on agricultural land in the PSA / landowner 

stewardship (i.e., off-setting plough limits from natural areas and allowing natural 

regeneration of intervening buffer areas). 

 ECOLOGICAL ENHANCEMENT AND RESTORATION OPPORTUNITIES 

6.1.2.1 OBJECTIVES 

General objectives for ecological enhancement and restoration opportunities, some of which 

have been mentioned in preceding sections, are as follows: 

 Improved linkage / connectivity between natural areas. 

 Core habitat buffering / protection. 

 Increased core area size (through feature expansion or edge:interior ratio 

improvements). 

 Increase in successional habitat – meadow / thicket. 

 Increased forest cover. 

 Foraging habitat enhancement for herpetofauna, Lepidoptera / Odonata and some avian 

species. 

 Wildlife passage at road crossings. 

 Fish habitat restoration / protection during drain maintenance activities 

Many of the key ecological enhancements proposed are discussed in Section 5.3.6 (Linkages) 

and 6.1.1 (Setbacks and Buffers). Detailed recommendations for setbacks, buffer management 

and linkage enhancement / restoration are provided for the Stage 2 Lands and portions of the 

PSA where field surveys were undertaken. General principles / design consideration for 

setbacks, buffers and linkages in the remainder of the PSA are also provided. 

6.1.2.2 STAGE 2 LANDS 

The primary ecological enhancements and restoration opportunities proposed in the Stage 2 

Lands are: linkages, buffer management (including habitat creation), habitat restoration 

opportunities outside of buffer areas and wildlife passage measures to improve connectivity 

(primarily associated with linkages). Refer to Figure 6-2 for locations. 

LINKAGES 

Refer to Section 5.3.6 for discussion of existing linkages / management guidelines and 

Figure 5-5 and 6-2 for locations. 
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BUFFER MANAGEMENT 

The recommended buffer zones achieve many of the identified enhancement objectives 

including: core habitat protection through improved buffering; increased core habitat size; 

opportunity for successional habitat creation; herpetofaunal, Lepidoptera / Odonata and other 

wildlife foraging / supplemental breeding. 

Recommended setbacks are shown on Figure 6-2. All buffer areas should be planted with a 

suitable suite of native species that support and enhance the features they are supporting; 

planting may be through seed mix or planting plans, as appropriate pending site-specific / 

scoped EIS. Areas with potential for specialized habitat creation are generally described below. 

They are primarily associated with the highest quality and largest areas of herpetofaunal, 

avifaunal and insect habitat and/or where the proposed setbacks are greatest, providing more 

area for habitat creation. 

FORAGING AND BREEDING HABITAT ENHANCEMENT 

The Stage 2 Lands provide habitat opportunities for a diverse suite of species – herpetofauna, 

avifauna, mammals, lepidoptera, odonates, etc. Largely, remaining habitats are associated 

with woodland and wetland features with open meadow and successional habitats generally 

limited. Opportunities to enhance foraging and breeding habitat will augment local populations 

for species that rely on edge / successional habitats and diversify existing habitat structures 

within the Stage 2 Lands, particularly for lepidoptera. Increased floristic diversity, micro-

topography and vegetation community diversity will also provide increased area and habitat 

diversity for both herpetofauna and avifauna who use, but are not dependent on these habitats, 

supplementing the core habitat in retained wetland and woodland areas.   

The following guidelines for siting, establishment and maintenance habitat primarily targeted 

for lepidoptera and odonates and relevant scientific literature and background information (e.g., 

Layberry, Hall and Lafontaine, 1998; Dunkle, 2000; Glassberg, 1999; Lam, 2004), should be 

considered in preparation of site or subdivision plans: 

 Location. South-facing or leeward facing sites will be most attractive to both groups, as 

warmth and light are primary factors in determining activity levels. Enhancements should 

be concentrated in these areas, where possible.  

 Habitat Attributes.  

 Open areas for thermal basking and foraging. These could include open areas 

of bare soil or sand, rock piles or flat rocks on the ground or piles of logs. Both 

groups use open areas to bask, as well as to search for potential mates. These 

open areas will also provide good forage habitat for some larger odonate 

species.   

 A mix of moist and dry meadow habitats. This would benefit both groups by 

augmenting breeding and foraging habitat (providing additional breeding / 

foraging areas and greater breeding/foraging habitat diversity) and enhancing 

foraging habitat for odonates, through increased use by prey insects. Although 
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wetlands are generally abundant within the Stage 2 Lands, they are dominated 

by swamp communities; opportunities to enhance / restore meadow marsh / 

shallow aquatic as well as upland habitats may be warranted. 

 Seeding and/or planting butterfly-attracting plants, both host plant species as well as 

potential nectar source species. This could include planting targeted host plants for 

butterflies, such that population enhancement is more selective and deliberate, with 

emphasis on species that are rare / local in the broader landscape and region. Examples 

include: Hackberry (host plant for Tawny Emperor); Prickly-Ash (host plant for Giant 

Swallowtail); Dock spp. (host plants for Bronze Copper); Carex spp. (host plants for 

several Skipper spp.); and Nettles (host plants for Vanessa spp.). 

 Management / maintenance. Ongoing management will be required to maintain areas 

of early successional / open habitat and manage succession. Two elements are critical: 

 Periodic (e.g., annual, late-season) mowing to remove woody growth and coarse 

vegetation and manage succession (i.e., retaining and supporting target flora / 

habitat).  

 Invasive / non-native species control. This may include cutting / herbicide 

application for Common Buckthorn and/or Garlic Mustard, for example. Any 

chemical applications will need to be carefully considered due to potentially 

serious impacts to sensitive fauna. 

Although primarily developed to target edge / successional habitats for Lepidoptera and 

Odonates, these habitat enhancement techniques and habitat attributes will also serve to 

support other species groups (herpetofauna, avifauna, small mammals) that use these habitats 

in conjunction with retained core habitat features. Opportunities to integrate some habitat 

elements (e.g. cover objects) may be considered to augment some buffer areas, as appropriate 

and determined through a site-specific / scoped EIS. 

WILDLIFE PASSAGE AT ROAD CROSSINGS 

As discussed under Linkages (Section 5.3.6), there are a number of existing areas where 

wildlife movement occurs between natural areas (based on road / mortality data and/or inferred 

directions of movement). Opportunities to enhance Wildlife Crossing (WC) have been identified 

within the Stage 2 Lands (WC1-WC5); and are shown on Figure 6-2 – Enhancement and 

Restoration Opportunities, these are generally coincident with linkages discussed in Section 

5.3.6 and are discussed below. 

 WC1. This crossing opportunity is not associated with a watercourse and would be a dry 

/ terrestrial crossing. This structure would enhance movement opportunities between the 

core feature west of Fountain Street and the much larger features east of Fountain 

Street. There is no linkage identified here as the link is a minor one. This opportunity 

should be considered as part of any road reconstruction to assess feasibility / 

constructability, but is not significant at a landscape scale.  This structure would target 

herpetofauna and small mammals. 
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 WC2: Wildlife crossing opportunity associated with Breslau Drain at Fountain Street, 

enhancement or restoration of a crossing structure in this location is important in 

supporting broader the broader linkage opportunity (Linkage E1) of connecting features 

within the Stage 2 Lands and PSA to the Grand River Corridor. Based on topography, it 

is unlikely that a large mammal structure would be possible at this location; however 

opportunities to support deer movement to and from the Grand River corridor should be 

considered. This structure would target herpetofauna and small mammals. 

 WC3 and WC4: These wildlife crossings are associated with Linkage E3, which 

connects the Greenlands Network CEFs south of the airport to the Grand River valley 

along Randall Drain. This is the only connection between these features and the Grand 

River. Two ‘pinch points’ exist along this linkage: crossing structures at Riverbank Drive 

(WC3) and Fountain Street (WC4). Improvements to structures at these locations to 

provide appropriate wildlife crossing measures are critical to the function of this linkage. 

Structures, if possible, should be designed to support movement of large mammals 

(deer), small mammals and herpetofauna. The structure at Fairway Road and Randall 

Drain provides good passage opportunities; upgrades at WC3 and WC4 should meet 

the standards undertaken at this location. 

 WC5: Significant habitat features border Kossuth Road to the north and south at WC5. 

Movement across the road provides an important link between these features. A dry / 

terrestrial crossing structure would enhance the existing link between these features, 

increasing potential movement opportunities and reducing potential animal-vehicle 

collisions along the road in this area. Funneling measures will be required to direct 

species to use of the structure. Target species would include large mammals, small 

mammals and herpetofauna; a large mammal crossing may not be feasible due to 

topographic constraints.  

Opportunities to improve wildlife crossing / passage opportunities and landscape permeability 

to support the Greenlands Network should be explored through road improvement works, 

Environmental Assessments and/or EIS. Roads associated with development should also 

consider linkages and wildlife passage in their layout, design and construction. This might entail 

improvements to existing crossing structures (i.e., wider, taller, dedicated terrestrial passage 

area / ledge, etc.), provision of additional crossing structures (i.e., supplemental culverts at key 

locations), and/or replacement with wider structures. To be effective, these enhancements 

would likely need to be supplemented by wildlife funnel walls, native species plantings, and 

habitat elements (cover objects), depending on target species and existing habitat at the 

crossing locations. Implementation of recommended wildlife passage measures in these areas 

will reduce animal-vehicle collisions, enhance movement for terrestrial species, and promote 

improved genetic exchange among local populations within the watershed. 

SITE-SPECIFIC RESTORATION OPPORTUNITIES 

Six site-specific restoration opportunities (RO) have been identified within the Stage 2 lands. 

These restoration opportunities are conceptual recommendations only; they do not limit land 

use beyond current policies and guidelines that apply to the lands. Any restoration undertaken 

is dependent on the interest and cooperation of landowners for implementation. Opportunities 
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to implement restoration opportunities through future development will be considered, as 

appropriate. Restoration opportunities identified within the Stage 2 Lands are shown on 

Figures 6-2 and discussed below: 

 RO1: Meadow / Successional Habitat Opportunity. Located between Feature 8 (SWD2-

2 / FOD5-2) and Fountain Street, this narrow strip of land was not under agricultural 

production at the time of field-investigation. It was vegetated by sparse disturbance 

tolerant and weedy cultural meadow species. Opportunities to enhance this area as an 

upland meadow or successional habitat would enhance the core feature it is contiguous 

to, increasing habitat diversity, foraging and edge habitat opportunities. Portions of this 

area will be captured within the feature buffers; extension to the road to capture this 

entire area would enhance opportunities in this area 

 RO2: Linkage Habitat Enhancement Opportunity. This restoration opportunity is 

associated with Linkage E1 along Breslau Drain and is generally delineated by the 

existing un-cropped / cultural meadow areas adjacent to Breslau Drain at Fountain 

Street. The proposed linkage would maintain large portions (or all) of the current natural 

buffer area; the restoration opportunity is to further enhance the form and function of this 

area through enhancement plantings – shrub and trees, native seed mix to enhance 

species composition and, if / as appropriate addition of habitat elements (e.g. cover 

objects) to further support the function of the corridor through this area. 

 RO3: Core Feature Restoration / Expansion. A narrow bay of agricultural land extends 

into Feature 22 (SWD4) significantly increasing the edge:interior ratio for this feature, 

reducing its overall habitat function (significant edge habitat, limited ‘interior’ [non-edge] 

habitat). Opportunities to restore this ‘bay’, through passive or active means would 

substantially improve the function of the core feature present in this area. The area could 

be actively restored to increase woodland cover, or passively allow for natural 

succession. 

 RO4: Core Feature Restoration / Connection. Two wetlands associated with the Kossuth 

PSW Wetland Complex (Features 20 and 26) are separated by a narrow (~50 – 100 m) 

piece of land not currently associated with the Greenlands Network. The intervening 

lands are a mix of cultural meadow and active agriculture (crop). This restoration 

opportunity focuses on formally reconnecting these two wetland features by restoring a 

corridor between them through enhancement plantings to form one contiguous feature. 

The connection should functionally join these two features and generally be as wide as 

Feature 26 (the small wetland to be integrated) to achieve this objective. Enhancement 

plantings would include native shrubs and trees and native seed mixes, as appropriate. 

 RO5: Core Feature Restoration / Expansion. Features 37 and 38 are two of the largest 

Core Environmental Features within the study area with wetland units associated with 

the Kossuth PSW Complex. Individually, they provide the only small areas of deep 

interior (>200 m) forest habitat within the subwatersheds. An area of active agriculture 

(tilling / crops) separates these two features, however two near-complete connections 

exist at the north and south ends of this agricultural area (existing farm access lanes 

separate these features) that provide good linkage between these features. RO5 is the 

most significant enhancement opportunity within the Stage 2 Lands. Restoration of this 
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interior agricultural area has the potential to create a significant area of deep interior by 

reconnecting these features. Habitat restoration could be through passive succession 

or active management to create and/or maintain habitat. Natural succession of this area 

would effectively provide an increase to interior habitat, overtime regenerating to upland 

forest. 

 RO6: Core Feature Restoration / Connection. Feature 35 is a wetland associated with 

the Maple Grove Road PSW Wetland Complex and is disconnected from the larger 

wetland feature (Feature 36, located primarily outside the study area) by a narrow area 

of active agriculture (cropland). This restoration opportunity focuses on formally 

reconnecting these two wetland features by restoring a corridor between them through 

enhancement plantings to form one contiguous feature.  The connection should 

functionally join these two features and generally be as wide as Feature 35 (the small 

wetland to be integrated) to achieve this objective. Enhancement plantings would 

include native shrubs and trees and native seed mixes, as appropriate. 

 RO7: Meadow / Successional Habitat Opportunity and Core Feature Restoration / 

Connection. Feature 19 is a large wooded wetland feature and significant woodland 

which provides a small amount of interior forest habitat (>100m).  RO7 is area of ~2 ha 

of agricultural field, immediately north of Kossuth Road, which effectively cuts into 

Feature 19.  Restoration of this area as part of Feature 19 provides an opportunity to 

create interior habitat over time (natural succession) while in the interim providing 

opportunities for Meadow / Successional Habitat.  This habitat is uncommon outside the 

airport lands within the Stage 2 Lands or the PSA.   

 RO8: Core Feature Restoration / Connection.  Feature 23 is a significant woodland 

which provides interior habitat (>100m).  There is an existing inlet and intrusion into the 

woodlot on its southern limit which, if restored could enhance the shape (edge:interior 

ratio) and provide additional interior habitat within this core feature, potentially adding a 

small amount of >200m interior habitat which is uncommon within the Stage 2 Lands 

and PSA. 

 RO13: Wetland and Meadow / Successional Habitat Opportunity. This opportunity is 

located within the Riverland portion of the Stage 2 Lands.  The restoration opportunity 

was identified through the EIS for this property and includes wetland restoration and 

opportunities to retain and enhance meadow / successional habitat within the study 

area.  Additionally, this restoration opportunity provides supportive functions and 

connectivity to the Grand River Corridor. 

MUNICIPAL DRAIN MAINTENANCE 

Required drain maintenance will follow appropriate guidelines for drain maintenance and repair 

activities, however opportunities to restore or protect fish habitat should be considered during 

maintenance activities where possible to improve water quality and aquatic habitat function.  

Measures to be considered include, but are not limited to the following:  

 Work below the high water mark should be completed within the appropriate in-water 

works timing window in the dry using appropriate flow bypass / pumping methods 
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 Opportunities for habitat creation should be considered (creation of riffle and / or refuge 

pool habitat; natural channel design; cover opportunities using native substrates, etc.) 

 Banks and riparian areas should be re-vegetated immediately after the completion of 

work using native vegetation that provides cover and / or stream shading to drain 

reaches 

 Removal of accumulated debris and / or identified barriers to fish migration within the 

reach 

 Application of appropriate buffers as outlined in Section 6.1.1 

6.1.2.3 PSA 

Enhancement and restoration opportunities within the PSA focus largely on maintaining or 

enhancing landscape connectivity through linkages and buffers. General potential 

enhancement opportunities include: 

 Establishment of buffers adjacent to natural areas. 

 Protection and enhancement of linkages / connectivity between natural areas. 

 Establishment / restoration of ‘infill’ areas within or adjacent to natural areas. 

 Wildlife passage measures at key locations (e.g., between large natural areas on either 

side of roads), to be considered in conjunction with road works planning. 

Within these potential enhancement areas, ecological objectives could include: 

 Creation of habitats less common in the local landscape (e.g., early successional – 

meadow, thicket, prairie). 

 Habitat creation for target wildlife taxa / groups (e.g., grassland birds). 

 Increased forest cover, including increased ‘interior’ and ‘deep interior’ habitat. 

 Farm / crop management for SAR (e.g., Bobolink, Barn Swallow, and Eastern 

Meadowlark) 

Four site-specific Restoration Opportunity (ROs) were identified within the PSA (Figure 6-2) 

and are discussed below: 

 RO9. Core Feature Restoration / Connection. Features 13, 15 and 16 are a series of 

wetland units (Breslau PSW Complex) and upland forest communities, separated by an 

area of mixed use – some fallow / regenerating areas and active agriculture (cropland). 

These features, and the intervening lands, are tortuous, creating very large edge interior 

ratios. Opportunities to either ‘smooth’ the existing features or to restore the lands 

between these features could create an area of diverse habitats and potential interior 

habitat opportunity (>100 m). This area provides a good opportunity for meadow or 

successional habitat. 

 R10. Core Feature Restoration / Connection. This general area is associated with the 

Breslau Pit (Forwell Limited) and will be rehabilitated in accordance with the Breslau Pit 

– Rehab Plan (Forwell Limited). No further recommendations for restoration are 
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provided here; it is included here in recognition of the existing plan. The plan generally 

includes pond / wetland restoration, restoration of portions of Breslau Drain and 

plantings. Breslau Drain will flow through two ponds, eventually outletting to the Grand 

River. 

 RO11: Core Feature Restoration / Connection.  This area is a ‘donut hole’ or large ‘bay’ 

within Feature 11.  The restoration opportunity focuses on opportunities to infill low-lying 

areas or the ‘hole’, likely in the southwestern portion and with specific interest in 

restoring the smaller bay that extends into the woodlot.  This restoration opportunity 

would enhance the existing ESPA21 and candidate ESPA extension identified through 

this subwatershed study.   

 RO12: Core Feature Restoration / Connection.  This restoration opportunity could 

improve feature shape (edge:interior ratio) and would generate a small area of interior 

habitat (>100m) by filling a ‘bay’ area that extends into Feature 17.   

 GROUNDWATER 

The Grand River Source Protection Plan, as proposed by the Region of Waterloo (December 

6, 2012) lists prescribed drinking water threats and policy categories as follows: 

1. Establishment, operation or maintenance of a waste disposal site 

2. Establishment, operation or maintenance of a system that collects, stores, transmits, treats 

or disposes of sewage 

3, 4. The application or storage of agricultural source material 

6, 7. The application, storage or handling of non-agricultural source material 

8, 9. The application, storage or handling of commercial fertilizer 

10, 11. The application, storage or handling of pesticides 

12, 13. The application, storage or handling of road salt 

14. The storage of snow 

15. The handling or storage of fuel 

16. The handling or storage of dense non-aqueous phase liquids (DNAPL) 

17. The handling or storage of organic solvent 

18. The management and runoff of aircraft deicing chemicals 

21. The use of land for livestock grazing, pasturing land or outdoor animal confinement 
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Portions of the East Side Lands are classified as having a high Intrinsic Susceptibility Index 

(ISI) due to the presence of a surficial aquifer consisting of sand and gravel.  

The Breslau Drain subwatershed study area contains the Wellhead Protection Sensitivity Areas 

(WPSA) for Wells K70, K71, K72, K73, K74 and K75 on both banks of the Grand River.  

The Randall Drain area contains the WPSAs for Wells K80, K81 and K82 and the intake 

Protection Zone (IPZ-2) for the Hidden Valley Water Supply Intake, which extends from the 

Grand River to Fountain Street (IPZ-2 represents the 2-hour time for flow in the contributing 

area upstream of the intake). The groundwater and surface water vulnerable areas are 

illustrated in Figure 3-9. 

6.1.3.1 GROUNDWATER CONSTRAINTS TO DEVELOPMENT PROPOSALS 

There are several potential groundwater constraints to the development proposals for 

municipal infrastructure. These include:  

 The shallow surficial aquifer is extensive across the Randall Drain and parts of the 

Breslau Drain. It is expected that this aquifer will respond to rainfall events, which will be 

evaluated further after additional data is collected. Should this be the case, infiltration of 

precipitation should be maintained.  

 Randall Drain downstream of the airport lies within the Hidden Valley IPZ-2. 

 Portions of the Breslau Drain study area lie within the established WHPA for Wells K70, 

K71, K72, K73, K74 and K75. Based on the significant drinking water threat policy 

applicability, areas within the Stage 2 Lands, a small portion is vulnerable to DNAPLs.  

 Portions of the Randall Drain area are within the WHPA for Wells K80, K81 and K82. 

Based on the significant drinking water threat policy applicability, areas within the Stage 

2 Lands, a large area is vulnerable to DNAPLs and a smaller area is vulnerable to the 

establishment and operation of waste disposal and sewage systems.  

The field study must be completed prior to drawing any additional conclusions. 

6.2 DEVELOPMENT OPPORTUNITIES 
Development opportunities, based on natural heritage assessments, generally coincide with 

lands on which no Greenlands Features, their associated buffers and set-backs occur and are 

generally shown on Figure 6.4. Lands that are adjacent to or contain features discussed in this 

subwatershed (e.g. GRCA Regulated Areas, Core Environmental Features, etc.) will be subject 

to additional studies (i.e. site-specific / scoped EIS)  

These opportunities do not reflect other potential constraints associated with servicing, land 

use planning, etc. and must be considered in the context of these other studies. A complete 

review of development opportunities within the urban area expansion (to be determined; not 

available at the time of draft preparation) is undertaken in the Master Environmental Servicing 

Plan (in prep). 
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6.3 RECOMMENDED NATURAL HERITAGE SYSTEM 
The over-arching goal of the Natural Heritage System within the PSA is to maintain, restore 

and enhance existing natural heritage features and functions, ensuring their long-term 

persistence in an urbanizing landscape. 

The Recommended Natural Heritage System (Greenlands Network, buffers and set-backs, 

linkages and restoration opportunities) is shown on Figure 6-3. Generally, this builds upon and 

enhances the existing natural features, of varying quality, within the study area – by buffering, 

enlarging, enhancing and linking critical areas. 

All provincially, regionally and municipally designated natural heritage features are retained 

within the proposed NHS. Constraint feature limits generally conform to the Regional, City and 

Township Official Plan mapping, but have been refined through field work and preliminary 

feature limit delineations. 

No development is to occur within the significant features identified in this study. 

Recommendations for set-backs, protection and/or mitigation and enhancement measures to 

avoid impacts to these features are discussed in Section 6.1.1 and Section 10.0. No 

development is to occur within the recommended set-backs / buffers in this report, excluding 

noted potential exceptions (Section 6.1.1.3). Through appropriate implementation of the 

recommendations contained in this subwatershed study no adverse environmental impacts to 

features or functions are anticipated. 
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