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1.0 INTRODUCTION 

On behalf of Doug Owen Construction Ltd., Planning and Engineering Initiatives Ltd. (PEIL), in 

conjunction with Dougan & Associates and CH2M Hill Canada Limited, are pleased to submit the 

following Scoped Environmental Impact Study (EIS) in response to the accepted Terms of Reference 

dated October 6, 2003 contained in Appendix A. 

The purpose of this scoped EIS is to assess and evaluate the environmental features and functions that 

are external but adjacent to the Forested Hills Environmentally Sensitive Policy Area (ESPA 19) and 

provide recommendations to guide the proposed development of the study area.  This work is 

supplemental to the Scoped Subwatershed Report:  Doug Owen Construction Ltd., Wideman Road, 

City of Waterloo, (SSWS) undertaken by PEIL in 1999.  Specific features listed below are addressed in 

this scoped EIS based on field reconnaissance and comments received by the City of Waterloo, Regional 

Municipality of Waterloo and Grand River Conservation Authority staff (Appendix A). 

The issues to be addressed to supplement the previous studies include: 

1. 	 Confirmation of the boundary and buffers of the Forested Hill ESPA 19 on the subject lands. 

2. 	 Methods for preventing or minimizing human impacts on ESPA 19. 

3. 	 Confirmation of the form and functions of environmental features previously identified from 

Subwatershed Studies as constraints and their linkages. 

4. 	Identification of potential impacts of the development on the natural heritage 

features/functions such as removal of vegetation, grading, and potential thermal and water 

quality impacts of stormwater management on the Monastery Creek. 

5. 	 Identification and recommendation of mitigation measures to avoid/minimize impacts to 

significant features/functions – maintaining quantity and quality of groundwater recharge to 

the regional aquifer and discharge/surface flow to the Provincially Significant Wetland and 

Creek. 

The additional studies include a vegetation community inventory and assessment, a wildlife inventory and 

habitat assessment focussing on breeding bird and amphibian surveys, and a hydrogeologic evaluation to 

confirm recommendations in the Scoped Subwatershed Report.  Specific features addressed include: 

•	 Determining the function of the plantation, defined as Constraint Level 2 and identified as PT-

4 and PT-6 on Figure B1.2 from the SSWS (see Appendix B). 

•	 Determining the function of the seepage area, defined as Constraint Level 2 and identified as 

OF-7 on Figure B1.2 from the SSWS. 
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•	 Verifying the location of the buffer and setback determined in the SSWS for the wetland 

edge, defined as Constraint Level 1 and identified as W-21 on Figure B1.2 from the SSWS. 

1.1 Consultant Project Team 

The EIS Consultant Project Team, under the direction of Elizabeth Caston, B.E.S., Senior Environmental 

Planner (PEIL) is composed of: 

PEIL 

•	 Paul F. Puopolo, MCIP, RPP, Planner/President 

•	 Douglas W. Stewart, MCIP, RPP, Associate, Senior Planner 

•	 Andy Kroess, M.Eng., P.Eng., Water Resources Engineer 

•	 John Perks, P.Eng., Senior Engineer/Principal 

•	 Sandro Bassanese, BES, MLA, Landscape Designer 

•	 Jerry Haan, Junior Technologist 

Dougan & Associates Ltd. 

•	 Jim Dougan, B.Sc, M.Sc, Principal and Senior Ecologist 

•	 Margy de Gruchy, B.Sc., M.Sc., Ecologist 

•	 Karl Konze, B.Sc., Wildlife Ecologist 

CH2M Hill Canada Limited 

•	 Richard Wootton, M.A.Sc., P. Geo., Senior Hydrogeologist 
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2.0 BACKGROUND 

The subject lands are entirely owned by Doug Owen Construction Ltd and are located within the Laurel 

Creek Watershed, specifically on the south side of Wideman Road between Erbsville Road and Wilmot 

Line (see Figure 1). Situated on the central portion of the Waterloo Moraine, the 16.78 ha (41.46 acres) 

site has rolling topography, rising up from Wideman Road and sloping down at the south end of the 

property. Historically portions of this property were farmed, however these areas have been converted to 

plantation and are managed as a Christmas Tree Farm.  A laneway bisects the property and provides 

access to the City owned McNally lands. The McNally lands and lands immediately to the west have been 

designated Open Space due to the presence of Monastery Creek and the associated Sunfish Lake 

Wetland Complex and ESPA 19. The Laurel Creek Village residential subdivision is currently under 

construction immediately east of the property.    

The subject property can be delineated into three distinct areas. The northern third of the property, north 

and west of the existing laneway, is a relatively flat area consisting of old fields and a plantation, referred 

to as the northern plantation, as well as wetland areas.  A tributary of Monastery Creek flows from a 

manmade pond on the City of Waterloo lands northward through a portion of the provincially significant 

Sunfish Lake Wetland complex along the western boundary of the property, to its confluence with 

Monastery Creek at the northwest corner of the property.  The middle third of the property rises to an 

elevation over 370 metres above mean sea level (m.a.s.l.) and consists of a predominantly White Spruce 

plantation referred to as the southern plantation. Finally, the southern third of the property consists of an 

upland forest, which forms part of the Forested Hills ESPA 19.  The subject property encompasses parts 

of both Subwatersheds #309 and #308 of the Laurel Creek Watershed; the divide located approximately 

between the middle and southern thirds of the property (see Figure 1). The Laurel Creek Watershed 

Study and subsequent subwatershed management plans have identified this area as a regionally 

significant groundwater recharge area.  

2.1 Watershed / Subwatershed Studies: 

2.1.1 The Laurel Creek Watershed Study (Triton, 1992) 

This Watershed Study was completed in 1992 by the Grand River Conservation Authority, Region of 

Waterloo, and the City of Waterloo to provide an environmental foundation for land use planning in the 

area. Environmental constraint areas were identified to protect sensitive areas within the watershed. 

Recommendations were carried forward with further refinement of the assessment of these features, their 

form and functions and associated constraints to be completed in subsequent subwatershed studies.   
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2.1.2 Subwatershed Plans #313 and #309 (PEIL, 1996) 

Subwatershed Plan #313 and #309 was completed for a group of landowners in 1996 to include a 

detailed assessment of environmental features within these two subwatersheds.  Subwatershed #309, 

which contains the majority of the Forested Hills ESPA 19, covers the southern portion of the subject 

property.  The primary drainage feature is overland sheet flow, which is conveyed to Laurel Creek via the 

Wideman Tributary.  This study provided specific recommendations related to establishment of a 

community trail system, greenspace/buffer requirements, restricted land uses in recharge areas, as well 

as storm water management and monitoring. 

2.1.3 Scoped Subwatershed Report Doug Owen Construction Ltd. (PEIL, 1999) 

The purpose of this report was to fulfill the City of Waterloo’s requirements for subwatershed planning on 

the portions of the Owen property that do not fall within Subwatershed #309.  This included identifying 

environmental constraints on the land and their implications to land use development, management of the 

natural environment including protection, enhancement and rehabilitation, and identifying how targets 

established in the Laurel Creek Watershed and Subwatersheds #313/#309 will be met. Various studies 

were undertaken including terrestrial inventory, hydrogeologic/ soil investigations, a greenspace study, as 

well as hydrologic and hydraulic studies.  

Some key recommendations of this study were as follows: 

1. 	 Revised Constraint Map: The area adjacent to Wideman Road at the north end of the subject 

property had been designated Constraint Level 1 in the Management Plan for Subwatersheds 

#313 and #309. The Scoped Subwatershed Study recommended that this area be re-

designated as Constraint Level 2 (see Figure B6.1 in Appendix B) based on confirmation 

that this portion of the site was not part of ESPA 19, as well as its function as a groundwater 

recharge zone.  In addition, buffers adjacent to the Upland Forest and the Provincially 

Significant Wetland were classified to Constraint Level 1 to reflect their buffer status. 

2. 	 Implementation of a Greenspace Management Plan: The Greenspace management plan 

(see Figure B2.1 in Appendix B) identified all Constraint Level 1 areas for protection. 

Opportunities were identified for naturalizing and enhancing the greenspace system. Various 

buffers were defined based on the natural features they were meant to protect. It was 

recommended that the buffers be designated Open Space and no grading other than for the 

community trail take place within the buffer. The study also provided an Open Space concept 

plan showing how a community trail would function on site to protect the natural environment 

while still allowing people to enjoy nature. 

3. 	 Implementation of a Stormwater Management Plan: The proposed stormwater management 

strategy was designed to maintain existing peak flows, maintain the existing infiltration rates 
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and reduce the post development volume of run-off in order to protect local and downstream 

features. The study recommended the use of primary facilities such as lot-level infiltration, 

sand filters with infiltration trenches, wetlands or wet extended detention basins.  Secondary 

facilities such as oil/grit separators, rooftop and parking lot controls, filter strips, buffer strips, 

grassed swales and reduced lot grading outside the building envelope were also 

recommended.  A potential stormwater management pond location was identified at the north 

end of the property (see Figure B4.3 in Appendix B). 

4. 	 Allowable Land–uses in Constraint Level 2 Recharge Areas: A list of unsuitable land uses 

was provided that should not be permitted within recharge areas and it was recommended 

that the Zoning By-law should recognize these land use restrictions. 

5. 	 Implementation of a Maintenance, Monitoring and Response Plan: A comprehensive 

maintenance and monitoring program was outlined consistent with the monitoring 

requirements established in the management Plan for Subwatersheds #313 and #309.  This 

included system monitoring as well as during development monitoring, which is split into 

three components: pre-construction, during construction and post construction. The 

proponent is responsible for monitoring surface water, groundwater, and terrestrial features, 

which could potentially be impacted by development. 

6. 	 Implementation of a Public Education Program: It was recommended that a public education 

program be implemented to highlight potential environmental impacts of the public’s activities, 

groundwater protection strategies and terrestrial preservation techniques. 

7. 	 Additional Recommendations: The following additional recommendations were also provided: 

•	 Implement groundwater management to maintain quantity and quality of groundwater 

recharge and discharge. 

•	 Protection and maintenance of the function of the Provincially Significant Wetlands. 

•	 Control of invasive alien species such as Garlic Mustard, Buckthorn, etc. 

•	 Public participation in community monitoring and protection initiatives such as 

groundwater protection, trail preservation and ESPA conservation. 

•	 Prevent changes to groundwater flows in the design and construction of underground 

services (e.g., cut-off collars) 

2.2 Forested Hills ESPA 19 

The Forested Hills ESPA 19 was assessed and identified by the Region of Waterloo as an ESPA in 1995. 

This feature includes the most southerly third of the property and parts of the northwestern boundary of 

the subject property.  It contains kettle lake / wetland formations interspersed in a mixed deciduous forest. 

It is a remnant of the forest that formerly covered this portion of the Waterloo Moraine prior to European 

settlement. The Vegetation Unit has been described as a complex of Upland Deciduous Forest, Mesic / 

Intermediate forest and Lowland or Floodplain Forest.  The microhabitats on the tops of the hills have a 
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canopy of tall Sugar Maple with an under-storey dominated by Elderberries (Sambucus spp.), with Wild 

Ginger (Asarum canadense) and Dew Drop (Dalibarda repens) in isolated pockets. On the slopes there is 

a well-developed ground cover and very little canopy cover; many of the lowlands between the hills are 

dominated by dense colonies of Blackberries (Rubus allegheniensis) (Planning Initiatives Ltd., 1996). 

2.3 Schaefer’s Woods ESPA 17 

The Schaefer’s Woods ESPA 17 is located immediately north of Wideman Road and is a complex of high 

quality upland and lowland forest. This feature contains the confluence of Monastery Creek and Laurel 

Creek and its swamp wetlands provide a source of cool and clean water to Laurel Creek. These wetlands 

contain Tamarack (Larix laricina), Hemlock-Cedar (Tsuga Canadensis-Thuja occidentalis), Balsam Fir 

(Abies balsamea) and Yellow Birch (Betula allegheniensis) as well as Silver Maple (Acer saccharinum). 

Upland areas are predominately Sugar Maple-Beech type forests. 

2.4 Columbia Hills District Implementation Plan 

The Columbia Hills District Implementation Plan (1996) identifies the subject property as Special Policy 

Area 4 and recognizes that the lands will ultimately be serviced and receive access from the east and 

north. Following the completion of the Scoped Subwatershed Study the lands were to be incorporated 

into the District Plan by amendment. City of Waterloo Council agreed that upon the submission of the 

planning applications that the District Plan would be modified as part of the approval process and not 

addressed at the time of the Scoped Subwatershed Study. 
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3.0 ENVIRONMENTAL REVIEW 

3.1 Terrestrial Assessment 

The following sections summarize the key components of the terrestrial review component of this study 

completed by Dougan & Associates, Guelph.  For the detailed review please refer to the complete Report, 

Owen Property City of Waterloo, Environmental Impact Statement, Terrestrial Resources (Dougan, 

October 2004) included in Appendix C. 

3.1.1 Background Information Review 

The background data reviewed for this EIS included a total of 10 documents and summaries pertaining to 

relevant local natural heritage features and species reports for this region of Southern Ontario.  Some 

documents, such as the subwatershed studies were specific to the site while others were more generally 

attributed to the region.    As an example, information reviewed included recent research in the Forested 

Hills ESPA by the Canadian Wildlife Service (L. Friesen and C. Zantinge, 2003) in a report titled, “Wood 

Thrush Nesting Study in Forested Hills in the City of Waterloo and Rural Control Sites in Waterloo 

Region.”  A complete list of the documents is included in Section 2.1 of the Dougan report. 

3.1.2 Field Study 

Field investigations of the vegetation resources were conducted on September 4, October 14, November 

3, 2003 and June 10, 2004. Vegetation Units were classified according to the Southern Ontario Ecological 

Land Classification (E.L.C.) system (Lee et al., 1998) and are shown on Figure 2. Provincial rarity status 

of plant species was determined using the Natural Heritage Resources of Ontario: Rare Vascular Species 

List (Oldham, 1999). Rarity in the Regional Municipality of Waterloo was determined using the Region of 

Waterloo Significant Species List: Native Vascular Plants (Regional Municipality of Waterloo, 1999). 

Nomenclature for plant species follows the Ontario Plant List (Newmaster et al., 1998). 

Field data collected for habitat characterization and constraint assessment included habitat structure, 

drainage, soil texture, canopy cover and age, and presence of slopes, significant species habitat, and 

linkage functions.  A detailed description of habitat parameters and the constraint assessment is provided 

in Appendix A of the Dougan report. 

Wildlife resources were surveyed on July 3, July 10 and November 3, 2003 in addition to April 21, April 23 

and June 25, 2004.  In accordance with the Terms of Reference the wildlife surveys focused on 

documenting breeding birds primarily within the southern plantation. To this end, field visits were made 

during the breeding season.  Breeding evidence codes followed those defined in the Ontario Breeding 

Bird Atlas (2001).  All breeding bird observations were submitted to the Ontario Breeding Bird Atlas 

database.   
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An additional site visit was completed in April 2004 to document the presence of any amphibians. 

Incidental observations of other wildlife species such as mammals were recorded when observed. All 

wildlife species were listed according to the general Vegetation Units that they were encountered in.  

3.1.3 Findings 

Vegetation Resources 

No vulnerable, threatened, endangered or provincially significant plant species have been reported in 

previous studies or were found during the 2003 and 2004 field surveys in the study area.  However, five 

species, which are considered rare in the Region of Waterloo, were found in the mature southern spruce 

plantation and one regionally significant species was documented in the northern plantation.  In Ontario 

these species have a common to very common status.  

The southern plantation consists of predominately mature white spruce with some scotch pine in the 

northern end and is classified as a Coniferous Cultural Plantation with several scattered open 

meadow/thicket communities where Christmas Trees have been harvested (see Figure 2). Most of the 

Regionally rare species were found in the relatively open areas, mostly along the laneway on the eastern 

side as they all have affinities for sandy soils in open or partly shaded areas.  There are two fern species, 

Ebony Spleenwort (Asplenium platyneuron) and Leathery Grape-fern (Botrychium multifidum), a 

Clubmoss known as Southern Ground Cedar or Crowfoot Club-moss (Diphasiastrum digitatum) and a 

grass species, Schreber’s Satin Grass (Muhlenbergia schreberi). The majority of the ferns and clubmoss 

plants were found on the east side of the plantation, whereas the grass species was scattered throughout 

the plantation usually where there are openings or old cart tracks suggesting that it may have been 

introduced. A sedge was also collected from the north edge of the Southern Plantation identified as 

Burreed Sedge (Carex sparganioides), which is also significant in the Region of Waterloo.   

The northern plantation is classified as a mixture of coniferous Cultural Plantation, Cultural Thicket and 

Cultural Meadow habitats of predominately Red and Black Pine on the west side and White spruce on the 

east side.  These conifers are less mature than those found in the Southern Plantation. There is also a 

small Swamp thicket that was once a watering whole on the west side of the plantation. The Regionally 

rare species, Interrupted Fern (Osmunda claytoniana), is found immediately west of the swamp thicket. 

Between the north and south plantations is a Mineral Cultural Meadow that has vegetation typical of old 

field habitats with some species tolerant of wetter conditions such as Dudley’s Rush (Juncus dudleyi) and 

New England Aster (Aster novae-angliae), which suggests a seepage area or poorly drained area. At the 

south end of the cultural meadow is a row of white pines that have been severely pruned to provide 

clearance for electrical wires, which may affect their long-term health. 
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Further detailed discussion regarding the various vegetation communities and a full species list is 

provided in the Dougan Report in Appendix C. 

Wildlife Resources 

A total of 59 species of wildlife were documented in or immediately adjacent to the study area during the 

summer of 2003 and spring 2004. This included seven species of insects, three herpetofauna 

(amphibians and reptiles), four mammals, and 45 species of birds. The full species list is included in 

Appendix E of the Dougan Report.   

Two hawk species, Red Shouldered Hawk (Buteo lineatus) and Broad-winged Hawk (Buteo platypterus), 

were observed flying over the property in the Spring of 2004. The Red Shouldered Hawk has been 

designated “Special Concern” in Canada and “Vulnerable” in Ontario.  However, both species are 

considered potential migrants and likely nest in the Forested Hills ESPA 19, as opposed to the subject 

property as it does not offer suitable breeding habitat. All of the remaining wildlife species are very 

common in Ontario and are not considered vulnerable, threatened or endangered in Ontario or Canada.  

Twelve of the bird species observed in 2003 and 2004 are recognized as being significant within the 

Region of Waterloo. Eight of the 12 of these showed breeding evidence while the remainder were either 

migrants or species thought to be breeding in the vicinity of the subject lands. Three of the breeding bird 

species on the subject property, Pileated Woodpecker (Dryocopus pileatus), Red-breasted Nuthatch 

(Sitta Canadensis) and Pine Warbler (Dendroica pinus), are considered area sensitive and susceptible to 

habitat loss and habitat fragmentation.  

During the Spring 2004 visit to the site two species of frogs, Spring Peeper (Psuedacris crucifer) and 

Wood Frog (Rana sylvatica), were heard calling from just off the property boundary from the dug ponds 

on the adjacent McNally lands. It is likely that the portion of the Provincially Significant Wetland on the 

subject property is being used for foraging by these two species. 

3.1.4 Function of the Plantations 

From the field studies undertaken by Dougan & Associates the plantations on the subject property are 

providing habitat for some regionally rare plants and regionally significant wildlife species. The plantations 

also provide a physical link, 660 metres long, between Forested Hills ESPA 19 and Schaeffer’s Woods 

ESPA 17 north of Wideman Road.  However, the plantations represent a significantly different type of 

habitat than the ESPAs, which may be less inviting for species moving north.  Another wider linkage 

between ESPA 17 and ESPA 19 occurs to the west of the subject property and provides more contiguous 

habitat of a similar nature and therefore is considered the primary linkage between the ESPAs. As 

illustrated on Figure 3, the plantations on the subject property provide supplementary linkage potential.   
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3.1.5 Confirmation of ESPA #19 Boundary and Buffers 

Wetland/ESPA Boundary 

The Terms of Reference for the scoped EIS requires verification of the Wetland/ESPA boundary and 

buffer established in the SSWS for the northwest portion of the property. The wetland boundary for 

Monastery Creek Wetland was originally flagged in October 2001 by PEIL staff in consultation with staff 

from the Grand River Conservation Authority and the Regional Municipality of Waterloo. The boundary 

was then surveyed and a 30-metre buffer staked. To confirm the boundary for the Scoped EIS, Dougan & 

Associates staff walked the entire length of the staked boundary on September 4, 2003.  The distance to 

the wetland was verified at every third or fourth stake. The criterion used to define the limit of the wetland 

was based on the Ontario Wetland Evaluation System definition.  The wetland buffer supercedes the 

ESPA buffer as defined in the Scoped Subwatershed Study on this portion of the property. At the very 

north end of the property the Regulatory Floodline for the Monastery Creek tributary supercedes the 

wetland buffer resulting in an extension to the buffer area and is shown on Figure 2. 

Boundary between ESPA 19 and the South Plantation 

The upland forest located at the south end of the subject property forms part of Forested Hills ESPA 19. 

The ESPA boundary established in 1995 and recognized in the Scoped Subwatershed Study, follows the 

limits between the upland forest and the southern plantation.  As part of the Terms of Reference for the 

Scoped EIS, Dougan & Associates were asked to review the implications to the ESPA boundary and 

buffer should breeding birds be found utilizing the southern plantation. 

The current ESPA boundary with the contiguous southern plantation was evaluated utilizing the Region of 

Waterloo Criteria (Primary, Secondary and Tertiary Criteria) for designating Environmentally Sensitive 

Policy Areas. The results indicate that the plantation only fulfills one Secondary Criteria and possibly one 

Tertiary Criteria for ESPA designation. The Secondary Criterion relates to habitats that support regionally 

significant species. Although four species of birds recognized as forest interior species were noted, the 

size and configuration of the plantation (140 metres wide) does not fit the guidelines typically used for 

defining forest interior (forested lands at least 100 metres away from outside edges). Nevertheless all four 

species are considered to be regionally significant.  However, when the negative impacts of the adjacent 

Laurel Creek Village subdivision and other existing developments are considered, it is likely that the 

majority of the regionally significant and forest interior wildlife species will be displaced, particularly given 

what is known about these species and their response to other developments in the area. This places the 

secondary criterion in jeopardy without further consideration of development on the subject property.   

The tertiary criterion that is possibly fulfilled relates to the linkage function.  As outlined in Section 3.1.4 
above, the plantations on the subject property provide a supplementary linkage potential between 
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Forested Hills ESPA 19 and Schaefer’s Woods ESPA 17. Although the plantations offer substantial 

vegetation cover, there are abrupt changes in habitat types and canopy cover across the subject 

property, which may be less inviting for species moving north.  In addition another wider linkage between 

ESPA 17 and ESPA 19 occurs to the west of the subject property that provides more consistent habitat 

and therefore is considered the primary linkage between the ESPAs.   

Based on the assessment of the Region of Waterloo ESPA Criteria, consideration of future impacts from 

the adjacent Laurel Creek Village subdivision and the fact that the Region of Waterloo does not routinely 

include plantations in ESPAs, particularly where active harvesting is taking place, it is concluded that the 

southern plantation does not merit ESPA designation as it does not fulfill the Regional criteria and policy. 

Therefore the existing boundary of ESPA 19 is appropriate together with an appropriate buffer. 

The buffer widths for various features on the subject property including the buffer between ESPA 19 and 

the southern limit of development were agreed to and flagged in the field in the Fall of 2001 with staff from 

PEIL, the City of Waterloo and the Region of Waterloo.  The flagged buffer was subsequently surveyed 

and will be shown on plans for any future development application. The recommended buffer for the 

ESPA at this location is 1.5 times the crown radius measured outwards from the dripline, but not less than 

7.0 metres (see Figure 2). Implementation of the mitigation measures recommended in Section 4.2 
below will serve to enhance the established buffers and retention of habitat, linkage and groundwater 

recharge functions on the property.     

3.2 Hydrogeological Evaluation 

3.2.1 Overview of the Hydrogeologic Setting 

The hydrogeologic setting of the site was evaluated in detail in the SSWS Report (PEIL, 1999).  The 

information in this report and a geotechnical report for the adjacent Laurel Creek Village Subdivision 

(Naylor Associates, 2001) was reviewed and a reconnaissance level site investigation was undertaken to 

confirm the current site conditions.  An overview of the hydrogeologic setting of the site is provided in this 

section.  For more detailed descriptions, the reader is referred to the above noted reports. 

Subwatersheds #308 and #309 are located on the east-central portion of a physiographic region known 

as the Waterloo Moraine.  The Waterloo Moraine is one of the most prominent relief features in the 

Region of Waterloo. The moraine is an irregular tract of hummocky to steeply rolling ground that extends 

from St. Clements to Ayr.  It is believed that the moraine was formed between lobes of glacial ice, which 

converged on the area from the Lake Ontario, Lake Erie and Lake Huron basins.  The moraine is 

primarily composed of sand and gravel with intervening glacial till layers (Chapman and Putnam, 1984). 
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The Waterloo Moraine has a relatively high relief of 30 m or more, is typically hummocky, and contains a 

number of subsidiary ridge trends. Additional physiographic features associated with the moraine include 

glacial outwash plains and terraces, as well as kettles and swamp/bog deposits associated with the 

hummocky topography. 

The ground surface elevation in Subwatersheds #308 and #309 ranges from a high of approximately 395 

m.a.s.l. at the southern limits of the subwatersheds to a low of 345 m.a.s.l. near the Laurel Creek 

reservoir.  The topographic high in this area is associated with the crest of the Waterloo Moraine. 

The Waterloo Moraine is a regionally significant groundwater recharge area.  Precipitation infiltrating in 

the moraine area recharges regionally extensive sand and gravel aquifers associated with the moraine, 

which provide water for domestic well supplies and the Region of Waterloo’s municipal well fields, as well 

as groundwater discharge to creeks and wetlands in the area that support aquatic habitat and wetland 

communities.  Appendix D shows the limits of the sensitive recharge areas within the Waterloo Moraine 

as mapped by the Region of Waterloo.  These areas fall primarily within the rural areas of Wilmot 

Township. 

The topography of the site varies from an elevation of about 374 m.a.s.l. at the boundary between 

Subwatersheds #308 and #309 and slopes to the north, to an elevation of about 350 m.a.s.l. at Wideman 

Road (see Figure 4). A small tributary of Monastery Creek follows the northwestern site boundary, 

originating with a small manmade pond.  The channel of the tributary is initially well defined, but as it 

flows to the north, it enters a broad marshy area where channel definition is lost. 

Test pit and borehole data were previously used to interpret the hydrogeologic setting of the site (PEIL, 

1999).  Figure 4 shows a compilation of hydrogeologic data for the site completed for the SSWS. Only 

the central and northern portions of the site shown in Figure 4 will be developed; the remaining site area 

falls within ESPA 19. 

The central portion of the site is characterized primarily by fine sand at surface, which is underlain by 

silt/clay at depths of about 4 to 6 m below surface.  This area of the site is located within the regional 

recharge area of the Waterloo Moraine and so will provide precipitation recharge to the regional aquifer, 

which is located at depth of about 45 m beneath the site.  Groundwater within this regional aquifer would 

be expected to flow from the northwest to the southeast, ultimately discharging to the Grand River and its 

tributaries. 

Due to the presence of silt/clay layers beneath the surficial sand deposits in the central area of the site, it 

is likely that this area also provides some recharge to the local shallow groundwater flow system.  Shallow 

groundwater will flow from higher elevation to lower elevation with discharge to the Monastery Creek 

tributary and/or the wetland area (see Figure 4). The location of the boundary between regional and local 
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recharge areas is not well defined and may in fact be a gradation in recharge areas due to gradual 

changes in subsurface geology. 

The northern area of the site is characterized by silt/clay at surface, or by a thin layer of silt, sand, and 

gravel overlying silt/clay.  Within this area, recharge of precipitation will be limited by the presence of the 

silt/clay deposits.  In areas with silt/clay at surface, precipitation will tend to accumulate in topographic 

depressions and runoff sloped land surfaces.  In areas with thin deposits of sand and gravel overlying 

silt/clay, precipitation will likely initially infiltrate and then will flow laterally along the silt/clay deposits until 

it discharges locally at ground surface as springs or seeps.  These discharges will be seasonally 

dependent on the amount of precipitation recharge.  The drainage pathways of Monastery Creek and its 

tributaries are underlain by swamp and bog deposits, associated with wetland complexes, which may be 

the result of the groundwater recharge/discharge relationships associated with these soil types. 

As shown in Figure 4, groundwater is located at relatively shallow depths in the northern area of the site, 

ranging from about 0.4 to 3 metres.  Shallow groundwater flow beneath this area of the site generally 

follows the site topography, flowing from east to west toward the Monastery Creek tributary and wetland 

complex.  An area of groundwater seepage was commonly observed following precipitation events within 

the topographically low area located in the vicinity of monitoring well MW-2 (Figure 4). The groundwater 

seepage in this area naturally drains toward the wetland complex and the tributary to Monastery Creek. 

Available data indicate that groundwater levels in this area of the site fluctuate in response to precipitation 

events and the presence or absence of groundwater discharge conditions in the Monastery Creek 

tributary depends on antecedent precipitation conditions.  This tributary is an intermittent stream following 

periods of low precipitation, indicating that flow is partly dependent on groundwater and partly on surface 

water contributions. 

Due to the recharge/discharge relationship in the local groundwater flow system, it will be important to 

maintain existing infiltration rates during site development to ensure that groundwater discharge/baseflow 

to the Monastery Creek tributary and wetland complex is maintained. 

Areas within the site that have sand and gravel deposits exposed at surface will be susceptible to 

contamination due to generally higher infiltration rates.  Within the central area of the site within the 

regional recharge area, contaminants introduced at surface have the potential to impact the water quality 

of the regional aquifer.  Permeable sand and gravel deposits of the local groundwater flow system may 

also be susceptible to surface contaminant sources, resulting in water quality impacts to the creek with 

groundwater discharge. 
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3.3.2 Summary of Groundwater Management Recommendations  

The following provides a summary of groundwater management recommendations for maintaining the 

quantity and quality of groundwater recharge and discharge for the subject property outlined in the SSWS 

(PEIL, 1999): 

•	 Maintain existing recharge rates and distribution through the use of at-source infiltration 

facilities for clean water; 

•	 Minimize soil compaction were practical; 

•	 Use granular fill materials where these are required to maintain existing recharge conditions 

of site soils; 

•	 Remove tile drains encountered during construction; 

•	 Pre-treat storm run-off from roads and driveways prior to infiltration to groundwater or 

discharge to surface water to minimize impacts to water quality; 

•	 Implement Best Management Practices to protect groundwater quality related to snow 

removal and use of road salt; 

•	 Design and implement a spills response program to prevent groundwater contamination; 

•	 Prohibit use of liquid chemical treatments in sensitive areas; and 

•	 Prohibit “high” or “medium” contamination hazard potential businesses from establishing in 

sensitive areas. 
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4.0 IMPACT ASSESSMENT 

4.1 Impacts on Existing Functions 

Removal of vegetation and grading activities resulting from any future development proposals will impact 

any habitat and linkage functions currently existing on the Owen property. This includes the loss of habitat 

for the regionally significant plant species as well as the displacement of most of the regionally significant 

bird species except for the Red-breasted Nuthatch, which may still be present post development. 

Investigations by others such as the Toronto Region Conservation Authority, and Cheskey and Friesen 

who have undertaken studies in ESPA 19, have suggested that 10 to 15 metre buffer widths have been 

insufficient to prevent negative impacts on sensitive breeding birds found in forest fragments. A decline in 

breeding bird populations has already been observed in the southern portions of ESPA 19 largely due to 

the adjacent development.  These studies support the contention that the approved and ongoing 

development in the Laurel Creek Village Subdivision to the east of the subject property will result in 

impacts to the forest bird populations on the subject property.  Therefore any supplementary effects from 

further development on the subject property will likely be minor in comparison. 

The development of the site has the potential to impact both the quantity and quality of surface water and 

groundwater in the vicinity of the site. The construction of residences and roadways will increase the 

amount of impervious surfaces and may alter the infiltration characteristics of soils through re-grading 

and/or compaction. Therefore, development could potentially reduce infiltration of precipitation to the 

groundwater flow systems and increase the proportion of surface runoff from these surfaces. There is 

also the increased potential for water quality impacts from road runoff due to the possible presence of 

metals, oils and grease, road salt and lawn chemicals in the water. Management of surface runoff in 

stormwater detention ponds can also result in increased water temperatures, which could have thermal 

impacts on coldwater streams such as Monastery Creek. Sedimentation and erosion can also result from 

grading activities. 

Other potential post-development impacts include encroachment impacts from backyards such as 

dumping of yard waste and/or garbage, and the spread or planting of inappropriate species as well as 

trampling of vegetation and disturbance of soil by residents and their pets and recreational trail users.  

The proposed approaches for mitigation of the potential impacts described above are provided in the 

following section. 
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4.2 Mitigation of Impacts and Recommended Design Measures 

4.2.1 Conservation Easements  

Given the impacts of ongoing and proposed development to both vegetation and wildlife in the vicinity of 

the subject property, the recommended strategy is to preserve as much of the coniferous forest habitat as 

possible.  This can be achieved in part by incorporating a 15-metre wide conservation easement along 

the east and west boundaries of the southern plantation in which no development would take place. The 

easement will be contiguous with the ESPA buffer at the south end of the plantation (see Figure 2). This 

arrangement of natural space would allow retention of some of the linkage function of the southern 

plantation as well as provide reasonable protection for the regionally significant plant species.  In addition, 

as the easements would be undisturbed, the existing groundwater recharge function of these lands would 

not be impacted. 

Prior to the commencement of construction, the conservation easement in the southern plantation should 

be field flagged and the locations of regionally significant plant species reviewed by a qualified botanist to 

determine if there are specimens that are outside the conservation easement that could be transplanted 

to suitable habitat within the protected easement. In this regard special emphasis should be placed on 

openings, roadways and clearings in the plantation where these plants currently exist.  The management 

of these species within the conservation easement should ensure that open areas are maintained and 

access is restricted to avoid trampling.  Educating residents of the species sensitivities can also be 

achieved through pamphlets and signage and is discussed further in Section 4.2.7. 

4.2.2 ESPA Buffers 

As outlined in Section 3.1.5 buffers established through the SSWS were agreed to, flagged in the field 

and surveyed in 2001.  Along the northwest property boundary the buffer limit is the greater of 30-metres 

from the Provincially Significant Wetland, 7-metres from the ESPA boundary, and the limits of the 

Regulatory Floodline.  Dougan & Associates verified the limit of this buffer in the Fall of 2003.   

Similarly, the buffer between ESPA 19 and the southern limit of development was agreed to and flagged 

in the field in the Fall of 2001.  This buffer is 1.5 times the crown radius measured outwards from the 

dripline, but not less than 7.0 metres (see Figure 2). Implementation of the conservation easements 

discussed in Section 4.2.1 above as well as tree saving (see Section 4.2.3 below) will enhance the 

established buffers and assist in retaining habitat, linkage and groundwater recharge functions on the 

property. 

Prior to any grading or site alteration, it is recommended that the proposed buffer areas be demarcated 

with page wire and silt fencing so as to exclude casual entry of construction equipment during the 

construction period.  It is also recommended that under the supervision of a qualified botanist the 
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Interrupted Fern, located west of the old watering hole in the northern plantation, be transplanted to 

suitable habitat within the wetland or the wetland buffer area prior to excavation.  

Prior to lot registration, it is recommended that bollards or some other form of demarcation satisfactory to 

the City of Waterloo and Region be erected at the corners of the proposed lots backing onto the proposed 

Constraint Level 1 buffers.  Where practical the use of “living fences” consisting of native trees and 

shrubs to separate development from the areas to be protected may also be warranted. This approach 

has been successful in other adjacent developing areas where an improved demarcation of the lots 

backing onto the ESPA buffer was required.  Together with the “living fences”, demarcation bollards were 

also installed every 30 metres to help identify the boundary between private and public lands. The “living 

fence” has the added benefit of providing habitat and cover for some wildlife species as well as improving 

aesthetics. 

4.2.3 Tree Saving 

Within the southern plantation, it is recommended that development and clearing be restricted to provide 

for grading for the proposed road and services and to the front portions of the lots.  Tree preservation 

efforts should be maximized and tree clearing and grubbing minimized where grading permits to help 

retain some of the buffer and connectivity functions.  In addition, the tree saving will help to maximize the 

amount of undisturbed lands within the development and will help to maintain the existing groundwater 

recharge function of these lands. 

It is recommended that each lot be reviewed on an individual basis to ensure an effort is made to 

preserve as much of the existing vegetation as possible. Prior to the issuance of any building permits, 

tree preservation plans should be prepared for each lot identifying the location, species and health of the 

trees to be saved, as well as the protective measures to be installed during construction. The individual 

lot plans should be submitted and reviewed by City staff to ensure they conform to the general intent of 

tree preservation for the entire site. In the northern plantation, loss of coniferous trees can be mitigated 

by preserving conifers were possible and through plantings in the proposed stormwater management 

areas.  

Temporary protective fencing consisting of silt and paige-wire fencing should be installed during the 

construction phase at the dripline of the trees to be preserved to help prevent damage to trees and avoid 

compaction of the root zone by construction equipment.   Removal of vegetation must be undertaken with 

the intent of maximizing the preservation of the trees that are remaining. All debris should be removed 

offsite away from sensitive habitats. Protective fencing should be monitored on a regular basis and any 

damage or alteration to the fencing repaired as soon as possible.  
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4.2.4 Maintaining Quantity and Quality of Groundwater Discharge and Surface Flows 

As described previously, the site is characterized by both regional and local groundwater flow systems. 

The central area of the site (Figure 4) likely provides recharge to both the regional and local groundwater 

flow systems. Groundwater in the regional system will flow to more distant discharge points, whereas, 

groundwater in the local system will likely discharge to the tributary of Monastery Creek and/or the 

wetland complex.  The northern area of the site likely provides recharge to the local groundwater flow 

system, which discharges as surface seepage to the wetland complex, or shallow groundwater flow to the 

tributary of Monastery Creek. 

It is recommended that the volume and distribution of infiltration recharge to the central area and 

recharge/discharge function of the shallow groundwater flow system in the northern area be maintained 

wherever possible. This can be accomplished by the inclusion of conservation easements and tree saving 

as described above, minimizing re-grading and soil compaction during site development wherever 

possible, use of granular fill materials where these are required, and implementation of at-source active 

infiltration and conveyance controls to enhance recharge and reduce discharge volumes and frequency. 

The quantity and quality of groundwater recharge, discharge and surface water flows can be maintained 

by implementing a variety of stormwater management techniques.  These include at-source soakaway 

pits for clean water, extended detention ponds, stone outlet structures/exfiltration trenches, and oil/grit 

separators.  Additionally, by maximizing underground contact throughout the system (i.e. storm sewers, 

stone channel outlet structures/exfiltration trenches) discharge temperatures to the receiving watercourse 

can be reduced.  Further details on these approaches are provided in Section 5.2. 

Due to the potential for water quality impacts to both the regional aquifer and the watercourse from road 

runoff, it is recommended that this runoff not be directly infiltrated, but should be routed to the stormwater 

treatment and management facilities that are proposed for the site. 

4.2.5 Sediment and Erosion Control 

Standard sediment and erosion control measures should implemented prior to and during construction to 

ensure that no significant features and/or off-site areas are impacted.   

4.2.6 Development Timing 

By undertaking development works outside the breeding season impacts on wildlife communities can be 

avoided. In particular, careful attention must be given to ensure that the Federal 1994 Migratory Birds 

Convention Act (MBCA) is not being contravened.  Section 6 of the Migratory Birds Regulations (MBRs) 

made under the federal 1994 MBCA makes it an offence to “disturb, destroy or take a nest, egg, nest 

shelter, eider duck shelter or duck box of a migratory bird”.  To this end it is recommended that habitat 
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removal take place outside the breeding season for migratory birds, generally after September 1st, so as 

to not “disturb” their nesting. 

As breeding seasons generally conflict with construction activities, PEIL contacted the Canadian Wildlife 

Service (CWS), the group that administers the MBCA, to clarify the implications of the Act on developing 

lands.  CWS confirmed that the main concern is the protection and avoidance of active nests during 

construction activities. Active nests must not be disturbed or removed until the birds have abandoned the 

nests, generally a period of about 30 days maximum. While the nests are still in use, a 5 to 10 metre 

buffer should be provided around the nests and work avoided in the immediate area until the nests are 

abandoned. Once abandoned, the nest can be removed to allow grading/construction activities to 

resume.  

Before any grading activities commence it is recommended that a reconnaissance of the site be 

undertaken by a qualified naturalist/ecologist to flag any active nests and establish an appropriate buffer. 

Site work will then be directed elsewhere on site until the nests are abandoned.   

4.2.7 Stewardship Options 

For any subdivision application on the subject property it is anticipated that all Constraint Level 1 features 

including Provincially Significant Wetlands, ESPA and flood plain lands, as well as their related buffers 

will be designated for municipal ownership as a condition of municipal approvals. The proposed 

conservation easement lands located outside of the buffer areas can remain as part of the proposed 

residential lots.  With respect to the most southerly portion of the property, south of the City of Waterloo 

laneway and which currently will not be included as part of any development application, it is intended 

that it will remain as part of ESPA 19. It is recommended that this portion of the property be considered 

for public ownership. 

All new residents need to be educated as to the importance of the ecological significance and sensitivities 

of ESPA 19. In this regard each new resident should receive the educational brochure entitled Living with 

Nature in West Side Waterloo: A Good Neighbour’s Guide (Trushinski and Leedham, 1998). Additional 

information should be provided to landowners concerning the significant species that are present in the 

area, particularly within the conservation easement, and the appropriate practices to protect these 

species. This information should be passed along to subsequent owners as a requirement on title in the 

purchase process.  As recommended in the SSWS interpretive signage should also be installed along 

community trails adjacent to the ESPA. 
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4.2.8 Street Lighting 

Where practical it is recommended that light standards be oriented so as to direct light away from the 

ESPA to reduce potential impacts on wildlife including reproduction, foraging, predator interactions and 

social interactions.  Layout of streetlights should consider the type of light as well as the side of the street 

on which the lights are installed so that illumination is downward and directed away from woodlands.   

It is also recommended that information on the impacts of residential lighting, including security and 

garden lighting, be incorporated into the educational brochure noted in Section 4.2.7 above that is 

recommended to be provided to each new resident. 

4.2.9 Mitigating Impacts from Road Salt 

In order to reduce the need for road salt in the community, it is recommended that road grades be 

designed to maintain road grades less than 4% where possible.  If required, road grades up to a 

maximum of 6% will be used but minimized.  The active infiltration of road drainage will not be used.  To 

minimize infiltration of snow stored on boulevards it is recommended that the use of soils with higher clay 

content be investigated for use under the road right-of-ways.  

It is further recommended that salt impacts be reduced using the following measures: 

1. 	 Use open space and park blocks to enhance infiltration of clean water. 

2. 	 Apply impervious cover limits through zoning by-laws.  

3. 	 Use engineering measures to promote and enhance infiltration of clean water (e.g. soakaway pits 

and pervious pipes) to minimize surface runoff from roadways. 

4. 	Utilize improved de-icing techniques, such as liquid salt, and salt management practices 

throughout the area. 

5. 	 Avoid roads on steeper slopes. 

6. 	 Lower winter speed limits. 

7. 	 Reduce salt use region-wide. 

It is also recommended that the City investigate means to provide a “City-wide” policy to minimize the mix 

of salt to sand and limit use of salt only to specific critical areas of the community, if necessary. 

4.3 Monitoring 

4.3.1 Background 

As required by the Laurel Creek Watershed Study, any development within the watershed requires an 

environmental monitoring program.  The requirements for the Pre-Development Monitoring (PDM) 
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Program are outlined in the SSWS and include terrestrial, surfacewater, and groundwater monitoring. 

Detailed PDM Terms of Reference for the proposed development have been prepared, and are provided 

in Appendix E. During-Construction and Post-Construction monitoring Terms of Reference will be 

prepared at the detailed design stage once Draft Plan Approval has been obtained.  A brief overview of 

each component of the PDM program is provided below. 

4.3.2 Terrestrial Monitoring 

The terrestrial monitoring will be composed of an annual visual inspection of the areas adjacent to the 

development, including:   

• Woodland buffers; 

• Community trail areas outside the ESPA; 

• The Monastery Tributary including riparian buffers; and 

• Any additional buffers as specified in this EIS.   

The visual inspection report will be used to observe obvious changes occurring within the Greenspace 

system buffers. 

4.3.3 Surfacewater Monitoring 

The south tributary branch of Monastery Creek is the receiver of runoff from the proposed subdivision.  It 

is a coldwater stream that joins the main branch of Monastery Creek just south of Wideman Road at the 

northern limit of the subject lands (refer to attached figure).  The SSWS identified six parameters that will 

be monitored as per the Laurel Creek Watershed Plan (1993): 

• Stream flow (discrete measurements); 

• Water temperature;  

• Phosphorus; 

• Dissolved oxygen; 

• Suspended sediment; and 

• Bacteria (total and fecal coliforms). 

4.3.4 Groundwater Monitoring 

Groundwater levels will be taken three times per year at three existing monitoring wells on site.  Measures 

will be required to protect and maintain the existing wells during and following site construction. Sampling 

for groundwater is also required at one of the wells, and will be undertaken once annually for the general 

chemistry of the groundwater, which includes the following scans:   
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• ICAP (metals, including sodium); 

• pH; 

• Conductivity; 

• Alkalinity; 

• Anions (e.g., chloride, etc.); 

• Total dissolved solids; 

• Hardness; and 

• Ammonia Nitrogen. 

4.3.5 Timing and Reporting 

The results on the monitoring are summarized in an annual Report, which is to be submitted to the City of 

Waterloo and the Grand River Conservation Authority. 
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5.0 PROPOSED CONSTRAINTS AND OPPORTUNITIES FOR DEVELOPMENT 

5.1 Road Pattern 

The elongated configuration and the limited width of the property together with the various recommended 

buffers from the ESPA and wetland and proposed conservation easement define the lands that can be 

considered for development and also dictates the final road pattern.  Through the review of the subject 

property various concepts were evaluated based on the environmental findings and recommendations. 

Consideration also was given to the existing laneway to the McNally lands and how this would be 

coordinated in the future. The Laurel Creek Village development also provided the opportunity for two 

road extensions into the subject property.   

The recommendations outlined in the previous sections of this report conclude that development can 

occur on this property provided various mitigation measures are implemented.  This includes maintaining 

as much of the existing forest cover as possible in the southern plantation in order to maximize the 

existing groundwater recharge function, provide reasonable protection for the regionally significant plant 

species, provide habitat and forage opportunities for wildlife, as well as retain some of the secondary 

linkage function between ESPAs 19 and 17.  Measures such as minimizing road widths and maintaining 

the existing topography to the greatest extent possible to reduce grading requirements, utilizing a cul-de-

sac design to reducing traffic and noise on the site, as well as increasing lot sizes to minimize the number 

of dwellings and maximize tree saving opportunities will promote the maintenance of habitat, linkage and 

groundwater recharge functions on the site. On this basis it is recommended that the road pattern within 

the southern plantation take the form of a single centrally located cul-de-sac with an entrance at the north 

end of the plantation (see Figure 2). Large single-family residential lots have been proposed for this 

portion of the property. 

In the northern portion of the property, it is recommended that the road be located along the eastern 

property boundary to accommodate site servicing and avoid interference with groundwater seepage 

areas. Street fronting townhouses are proposed for this portion of the property.  The road connection to 

Wideman Road should be graded to remain outside of the Regulatory floodplain for Monastery Creek. 

5.2 Conceptual Stormwater Management Strategy 

5.2.1 Background Information Review 

The SSWS set the targets for stormwater management on the Owen Property, and included three main 

goals: 

1. To maximize infiltration across the subwatershed; 

2. To protect the quality of the surfacewater and the groundwater in the subwatershed; and 
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3. To minimize the impact of post-development conditions on downstream areas. 

The following management techniques were recommended in the SSWS for implementation through the 

Stormwater Management Plan for the development:  

•	 Provide water quantity control to ensure that post development peak flows are less than or 

equal to existing flows as per Table B4.3 of the SSWS (See Appendix F); 

•	 Provide water quality controls for Enhanced (formerly Level 1) receiving habitat with storage 

volumes as per the most recent MOE SWM Manual; 

•	 Provide additional extended detention storage for volume and erosion control as per Table 

B4.3 of the SSWS; 

•	 Assess the thermal impact of stormwater management discharges to Monastery Creek;  

•	 Maintain existing infiltration rates for water quantity and quality control; and  

•	 Implement appropriate stormwater management practices. The specific management 

practices will be determined at the design stage, but may include:   

Lot-level controls 

o	 Subsurface soakaway pits 
o	 Foundation drains to soakaway pits instead of storm sewer 

   Conveyance controls: 

o	 Perforated pipe systems 
o	 Grassed swales 
o	 Infiltration trenches

   End-of-pipe controls: 

o	 Wet pond/wetlands with forebay 
o	 Dry pond with forebay 
o	 Sand filter 
o	 Vegetated filter strip 
o	 Oil/grit separators 

Based on these recommendations, the SSWS provided for a single stormwater management pond in the 

form of a constructed wetland to provide water quantity and quality control for the entire developing area. 

The pond was to be located at the north end of the site adjacent to Wideman Road. 

5.2.2 Revised Stormwater Management Approach 

Based on a review of the preliminary concept within the context of site topography, grading requirements 

and groundwater recharge/discharge characteristics, the following revised stormwater management 

approach is proposed for the site development to meet the above goals: 
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•	 Two dry ponds within the northern plantation area to provide water quantity control to reduce 

peak flows to required levels; 

•	 Routing of road runoff to the stormwater management ponds; 

•	 Two oil/grit separators in a treatment train configuration to provide water quality control for 

road runoff; 

•	 Active infiltration of roofwater and foundation drain water to maintain water quality and 

recharge to groundwater, stream baseflow and for stormwater quantity control; 

•	 A cooling/exfiltration trench outlet from the stormwater management ponds to provide diffuse 

water discharge along the trenches, additional water treatment through soil filtration and to 

reduce thermal impacts to the receiving watercourse and wetland; 

•	 All stormwater management facilities will remain outside of the established buffers for the 

site; and 

•	 A small area at the southeast portion of the site will continue to drain toward Subwatershed 

#309 to the east, where stormwater management will be provided in the existing pond located 

on the Laurel Creek Village development to the east. 

A Preliminary Stormwater Management Report will be prepared in support of the Draft Plan application for 

this development, and will include the design details of the stormwater management approach outlined 

above. An overview of each component is provided below. 

Water Quantity Control 

The water quantity component of the Stormwater Management Plan requires the controlled release of 

runoff volumes up to the 1:100 year storm over an extended period of time (48 hours) to reduce the 

impact of the development on the receiving watercourse.  Additionally, the control of the 1:2 year to the 

1:100 year post-development peak flows to pre-development levels (as recommended in the SSWS) is 

required.  These requirements combine to address the erosion and peak flow concerns for the receiving 

watercourse.  To accomplish this, end-of-pipe stormwater facilities are required. 

Two facilities are recommended to provide water quantity control as shown in Figure 4. Minor flows will 

be routed to the ponds via a storm sewer network, and major flows will be routed to the ponds via the 

roads.  The first facility (Pond A) should be sized to provide quantity control for the south portion of the 

site. Based on preliminary modelling and calculations, the pond is required to provide approximately 

2,200 m3 of storage. The second facility (Pond B) should be sized to provide quantity control for the north 

portion of the site.  This facility will be required to provide approximately 1,500 m3 of storage.  Both 

facilities will be dry ponds, since the drainage area to each facility is too small to support the use of 

constructed wetlands for quality control.  Quality control will be provided using oil/grit separators for road 

runoff and stone outlet structures/exfiltration trenches from the ponds and is outlined below. 
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The use of two facilities has several advantages over the single-pond concept proposed in the SSWS. 

First, two facilities allows the discharge from the development to be diffuse through the exfiltration 

trenches, and avoids a point source flow at the downstream (north) portion of the site.  This will distribute 

baseflow to the wetland and the Monastery Creek tributary along the western limit of the development 

and will mimic existing drainage and seepage conditions to a greater extent.  Secondly, the use of two 

ponds minimizes grading by using the natural drainage topography of the site as much as possible. Both 

facilities should be designed to meet stormwater management targets and be in accordance with 

standard practices at the time of the development application submission (Stormwater Management 

Planning and Design Manual, MOE, 2003), the Laurel Creek Watershed Study, and the City of Waterloo's 

Aesthetic Guidelines.   

The stormwater management ponds should be landscaped in accordance with City of Waterloo and MOE 

Guidelines. Landscaping should include water tolerant species within the active storage areas and native 

tree and shrub species, including conifers, on the upper bank areas. These plantings will provide water 

quality and aesthetic benefits, and will also enhance the connectivity function through the site by 

providing additional linkage areas and buffers. 

Water Quality Control 

As noted above, the drainage area to each facility is less than the minimum 5 to 10 ha recommended in 

the MOE 2003 design manual for sustaining a permanent pool for water quality control.  Therefore, water 

quality control will be provided by routing road runoff through oil/grit separators sized to provide 

Enhanced (formerly Level 1) water quality control, with additional polishing of runoff through extended 

detention within the quantity ponds (treatment-train approach) and diffuse discharge of the water via 

stone outlet structures/exfiltration trenches from the ponds.  The diffuse discharge of the water will help to 

provide additional water treatment through filtration within the soil profile as the water drains to the 

wetland and the creek.   

Overall water quality benefits will also be provided by minimizing the amount of surface runoff generated 

on site.  The concept will provide for relatively large lots, with an average impervious coverage of 

approximately 25 to 40 percent for the entire developing area.  A portion of the lots will remain un-graded, 

which will allow for passive infiltration of rainfall.  Additionally, active infiltration measures and permeable 

fill materials will be utilized to further reduce surface runoff. 

Infiltration 

The developable area has a recharge function for both the deep regional aquifer and the local shallow 

groundwater flow system that provides baseflow to the Monastery Creek tributary and/or the wetland 

complex.  Therefore, maintaining the existing recharge rate and its spatial distribution is necessary to 
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protect this recharge/discharge function.  The existing recharge rate for the study area is 192 mm/year as 

provided in the SSWS.  Based on preliminary calculations, the existing infiltration rate can be matched to 

within approximately 84 percent of existing levels by accounting for passive and active infiltration.  The 

difference is due to the routing of road runoff from the developable area to the stormwater ponds, rather 

than allowing this water to infiltrate, to minimize impacts to groundwater quality. The implications of this 

reduction are outlined below. 

The soils in the southern portion of the site are relatively sandy and are appropriate for active at-source 

infiltration practices. Structural fill will be required for the townhouse lots in the northern portion of the 

site. This is necessary because excavation into the seepage area (relatively tight impervious soils) would 

not allow for the installation of basements or the use of soakaway pits.  The fill material will be granular so 

that it will be suitable to allow for active infiltration practices in this area of the site, and to continue to 

provide groundwater seepage toward the Provincially Significant Wetland west of the site.  As noted 

above, the surface runoff will be collected in one of two stormwater management ponds, and discharged 

to the wetland via stone outlet structures/exfiltration trenches. 

Although the existing infiltration rate for the entire area will not be matched to 100 percent, the proposed 

stormwater management concept will continue to mimic the existing subsurface drainage characteristics 

with a combination of infiltration and shallow subsurface/surface flow.  Therefore, baseflow to the 

Monastery Creek tributary will be maintained by a combination of passive and active infiltration practices, 

and the discharge of treated and distributed runoff from the stormwater management facilities.  Recharge 

to the regional aquifer will be provided utilizing at-source soakaway pits for rooftop runoff and foundation 

drainage, as well as passive infiltration on the southern portion of the development site.  

Each rooftop within the developing area will be routed to a soakaway pit. Soakaway pits are required to 

infiltrate the first 20 to 25 mm of runoff from rooftops to maximize the amount of groundwater recharge. 

Based on the City of Waterloo requirements, these facilities must be located on public property in order to 

ensure access for monitoring and maintenance activities.  Any rooftop infiltration techniques implemented 

within the recharge area will be designed with a factor of safety of 1.25. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The recommended environmental constraints and opportunities outlined in this report provide the 

framework for draft planning and development of the subject property. Various mitigation measures have 

been provided to protect all Constraint Level 1 features and maintain the habitat, linkage and groundwater 

recharge functions of the Constraint Level 2 features identified in the SSWS.  

6.1 Confirming ESPA Boundary and Buffers 

The Wetland/ESPA boundary at the northwest corner of the property and associated buffers established 

in the SSWS have been confirmed in the field by Dougan & Associates and are shown on Figure 2. 

Additional field investigations were undertaken to assess the appropriateness of the ESPA boundary with 

respect to breeding birds and the contiguous southern plantation. From these studies it was revealed that 

the southern plantation is providing ecological functions that were not previously identified.  Based on the 

assessment of the Region of Waterloo ESPA Criteria, consideration of future impacts from adjacent 

developments, and the fact that the Region of Waterloo does not routinely include plantations in ESPAs 

particularly where active harvesting is taking place, it is concluded that the southern plantation does not 

merit ESPA designation as it does not fulfill the Regional criteria and policy.  Therefore the existing 

boundary of ESPA 19 is appropriate. 

Various mitigation measures have been recommended including a 15-metre wide conservation easement 

along the east and west boundaries of the southern plantation in which no development is to occur and 

tree saving. These measures will enhance the established buffers adjacent to the ESPA and will also 

serve to retain habitat, linkage and groundwater recharge functions on the property. 

6.2 Maintaining Groundwater Recharge and Discharge 

The EIS demonstrates that groundwater recharge and discharge can be maintained by using soakaway 

pits infiltrating roofwater and foundation drain water, and two stormwater management ponds.  Soakaway 

pits together with passive infiltration from pervious surfaces will continue to provide recharge to the deep 

regional aquifer.  Active and passive infiltration and discharge from the stormwater management ponds 

will continue to provide baseflow to the Monastery Creek tributary and the Provincial Significant Wetland 

located to the west of the development.  

6.3 Stormwater Management Impacts and Impact Mitigation on Monastery Creek 

Stormwater management facilities can be designed to meet the water quantity, quality, and erosion 

targets outlined in the SSWS.  Two dry stormwater management ponds, illustrated on Figure 4, will 

provide quantity and erosion control. Water quality control will be provided by routing road runoff through 

oil/grit separators sized to provide Enhanced (formerly Level 1) water quality control, with additional 
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polishing of run-off through extended detention within the quantity ponds (treatment train approach) and 

diffuse discharge of the water via stone outlet structures/exfiltration trenches from the ponds. The ponds 

will be located to remain outside the buffers for the Constraint Level 1 lands.  

In conclusion, it is our opinion that the Scoped EIS addresses the accepted Terms of Reference as well 

as the Environmental Policies of the City of Waterloo, the Regional Municipality of Waterloo and the 

Grand River Conservation Authority. The recommendations within this report provide direction to the 

submission of the draft plan of subdivision. 
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