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1 INTRODUCTION 

1.1 ENVIRONMENTAL POLICY CONTEXT 

Stantec Consulting was retained by Nelson Aggregate Co. to complete an environmental evaluation for the 
proposed extension of their existing Burlington Quarry site in the Region of Halton, City of Burlington. 
Consistent with the requirements and terminology of the Aggregate Resources Act (ARA) this evaluation is 
presented as a Level II Natural Environment Technical Report. The Level II report has been prepared to 
accompany an application for a Category 2, Class “A” Below Groundwater Quarry License under the 
Aggregate Resources Act. 

Category 2 Class ‘A’ licenses are for aggregate operations with extraction below the established water table. 
The provincial standards of the ARA require a Level 1 Natural Environment Technical Report to determine 
whether any of the seven natural heritage features as defined in the Provincial Policy Statement (see 
Provincial Policy Statements section 1.3.1) occur on or within 120 metres of the site: 
If any of the seven natural heritage features are present, then a Level II Natural Environment Technical 
Report is required to: 

• Determine the degree of impact on the natural features or ecological functions; and 
• Propose any preventative, mitigative or remedial measures that may be necessary. 

One or more of the seven PPS natural heritage features have been identified on the site and as such this 
Level II Natural Environment Technical Report has been prepared. 

1.2 AREA INVESTIGATED 

A primary area of investigation that encompasses the parcel of land proposed for extension and a 120 metre 
area surrounding the parcel is described herein as the Subject Lands. The Subject Lands included in this 
Level II Natural Environment Technical Report are located on Sideroad 2 in former Nelson Township, Part of 
Lots 17 and 18, Concession II north of Dundas (Hwy.5), in Halton Region, City of Burlington and are shown 
on Figure 1.  A zone, including a 5 kilometre radius around the Subject Lands is referred to as the Study 
Area (Figure 2).  That zone was selected to ensure awareness of the important features and functions in the 
general vicinity.  The regional natural heritage attributes within the Study Area are identified in this report and 
their potential links to each other and the Subject Lands are described. 

1.3 ADDITIONAL POLICY INFORMATION 

1.3.1 Provincial Policy Statement 

The Provincial Policy Statement (PPS) was issued under Section 3 of the Planning Act, and came into effect 
on May 22, 1996. Planning authorities shall have regard to policy statements issued under the Planning Act. 
The PPS includes policies on development and land use patterns, resources, and public health and safety. 
This report deals with Policy 2.3 directed at protection and management of natural heritage resources. 

Seven types of natural heritage features are defined in the PPS:  
• significant wetlands (PSW’s); 
• significant portions of the habitat of endangered and threatened species; 
• fish habitat; 
• significant woodlands; 
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• significant valleylands; 
• significant Areas of Natural and Scientific Interest (ANSIs); and,  
• significant wildlife habitat. 

1.4 GENERAL DESCRIPTION OF THE PROPOSED QUARRY EXTENSION 

Nelson Aggregate Co. has acquired the Subject Lands to act as an extension of the existing aggregate 
extraction site located directly north of the new property parcel. The proposed development on the Subject 
Lands would include an extraction quarry. The offices for this site are located within the existing extraction 
site to the north of this property. 

The proposed quarry license occupies an area of 83.5 hectares and would allow for extraction of 40,000,000 
metric tons of aggregate material over period of 20 years.  In order to extract the material a dewatering 
system will be designed and implemented on site.  Water will be discharged to local surface receptors as is 
presently undertaken for the existing quarry to the north. 

Extraction will be completed in a series of Phases, commencing in Phase 1 and proceeding in a southerly 
direction, through Phase 2 to the southern limit of the property to Phase 3. Additional details regarding the 
complete project phasing are provided by the planning consultants engaged by Nelson Aggregate Co. in this 
assignment (MHBC, 2004). 
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2 METHODS 
The purpose of this Natural Environment Technical Report is to identify environmental features and functions 
on the Subject Lands and within the Study Area and to evaluate the impacts of the proposed aggregate 
operation on these features. The preparation of this report involved an extensive review of background 
documents; a series of site visits to complete an inventory of natural features on and adjacent to the Subject 
Lands; and communications with agencies having regulatory authority over the environmental features in the 
area. 

2.1 BACKGROUND RESOURCES 

Background data were collected and reviewed to identify designated areas, significant species occurrences 
and landscape context.  These data were used to supplement and help guide the site surveys completed for 
the site. Documents reviewed included: 

• Bronte Creek Watershed Study (Conservation Halton, 2002a); 

• Niagara Escarpment Plan; 

• Grindstone Creek Watershed Study (Conservation Halton, 2002b); and 

• Natural Heritage Information Centre (NHIC) databases (2004). 

2.2 REGIONAL REVIEW 

As a first step in the environmental evaluation, a desktop review of the regional environmental features was 
completed to provide an understanding of the broader environmental setting for the Subject Lands. This 
review was focused on identifying ecological links to environments not immediately adjacent to the Subject 
Lands. These links are important to understand regional environmental features that could be impacted by 
on site operations. Understanding the linkages also assisted in scoping the extent of the field investigation 
program (i.e. fisheries assessment in nearby watersheds). 

The regional review is summarized in Section 3 of this report. Figure 2 illustrates the major natural features 
that occur in the Study Area. 

2.3 SITE RECONNAISSANCE AND DETAILED FIELD SURVEYS 

The field investigations for the assessment were completed over a period of two and half years.  The studies 
involved detailed reviews of the vegetation communities and associated wetlands, wildlife monitoring 
surveys (mammals, amphibians, reptiles and breeding birds), ephemeral pond investigations and an aquatic 
habitat assessment of the permanent and intermittent watercourses on and adjacent to the Subject Lands. 
The investigations conducted for the proposed extension are listed in Table 1.  
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Table 1. Summary of Subject Land Field Investigations – Nelson 
Aggregate Co. Quarry Extension 

Type of Survey Date of Survey  

Wildlife Surveys 
Amphibians April 19 and June 1, 2000 

April 23 and June 2, 2003 
Jefferson salamander (Specific) May 7, 2003 

June 9, 2004 
Birds June 2, 2000 

June 11, 2003 
Vegetation Surveys 
ELC and Botanical July 7 and August 9, 2000  

June 3 and August 5, 2003 
July 26, and September 2, 2004 

Butternut Survey (Specific) August 18 and September 2, 2004 
Aquatic Surveys 
Fisheries Assessment and 
Aquatic Habitat 

April 22 to May 14, 2003 (on six days) 
September 17, December 23, 2003 

 

2.4 FLORA AND VEGETATION 

Botanical inventories and surveys were conducted by Stantec Consulting on July 7 and August 9, 2000, 
June 3 and August 5, 2003 and July 26, 2004. The work included Ecological Land Classification (ELC) of 
vegetation communities and a floristic survey of the entire Subject Lands, which included the Subject Lands 
and an additional 120 metre study zone (for ELC mapping only; from aerial photographs where access was 
not permitted). Vegetation communities were delineated on aerial photographs and checked in the field; 
community characterizations (ecosites and ecotypes) were based on the Ecological Land Classification for 
Southern Ontario (ELC) (Lee et al., 1998).  Common and Latin nomenclature of plant species generally 
follows Newmaster et al. (1998). 

Natural heritage information collected for the Subject Lands was evaluated to determine potential 
significance at a number of different levels.  Provincial significance of vegetation communities was based on 
the draft rankings assigned by the Natural Heritage Information Centre (Bakowsky, 1996).  The provincial 
status of all plant species is based on Newmaster et al. (1998), with updates from the database of the 
Natural Heritage Information Centre (NHIC, 2001).  Identification of potentially sensitive plant species is 
based on assignment of a coefficient of conservatism value (CC) to each native species in southern Ontario 
(Oldham et al., 1995).  The value of CC, ranging from 0 (low) to 10 (high), is based on a species’ tolerance 
of disturbance and fidelity to a specific natural habitat.  Species with a CC value of 9 or 10 generally exhibit a 
high degree of fidelity to a narrow range of habitat parameters. 

The Natural Heritage Information Centre database was accessed to identify any records of nationally or 
provincially significant species in the vicinity of the subject lands. Global, national and provincial status of 
wildlife, was provided by the Natural Heritage Information Centre. Regional and local rarity of plants was 
obtained from a document by Varga et al. (2000). 
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A woodlot assessment was conducted on August 18, 2004. Plantation areas on the eastern half of the 
property were examined and described according to species composition, size and spacing. An assessment 
of butternut presence on the Nelson property and their health was also conducted on August 18 and 
September 2, 2004. The western half of the property was carefully and systematically searched for butternut 
trees (Survey routes depicted on Figure 3). When found, a GPS reading was taken, trees were 
photographed and assessed for visual signs of butternut canker. 

2.5 TERRESTRIAL WILDLIFE 

2.5.1 Amphibians 

Calling amphibian surveys were conducted following a modified version of Environment Canada’s Road Call 
Counts protocol (Gartshore et al., 1997) on April 19 and June 1, 2000 (one station on No. 2 Side Road) and 
on April 23 and June 9, 2003 (one station on each of No. 2 Side Road and Guelph Line). Counts were 
conducted between one-half hour after sunset and midnight under appropriate weather conditions. 

Habitat was assessed for the Jefferson salamander. The field program, was approved by an MNR biologist, 
who accompanied Stantec staff during surveys on May 7, 2003 and June 9, 2004 (E. Followes, pers. comm., 
2004). Vernal pools found within the southern, forested areas of the extension lands were visually surveyed 
for the presence of both egg masses and/or algae that would indicate the presence of egg masses. The 
areas of interest identified by Stantec Consulting and the MNR were investigated using a wandering 
transect, to ensure that each pond was surveyed at least once. The locations of the surveys are illustrated 
on Figure 3. 

2.5.2 Breeding Birds 

Breeding birds were surveyed on portions of the Subject Lands between 05:45 and 09:00 on June 2, 2000 
and on the entire Subject Lands between 06:10 and 08:50 on June 11, 2003.  The Subject Lands were 
visited on foot ensuring all vegetation communities were visited. A conservative approach was taken to 
assessing breeding status; all birds observed or heard singing in suitable habitat were assumed to be 
breeding on site. Weather conditions during both visits were appropriate for bird surveys according to the 
Forest Bird Monitoring Program protocols (Environment Canada, 2004); in 2003 it was overcast and 
generally calm with occasional light winds, and temperature was approximately 18°C. The location of the 
June 2004 survey is shown on Figure 3. 

2.5.3 Other Wildlife 

Incidental observations of mammals, butterflies and other wildlife were noted during all field surveys. 
Inventories of wildlife were compiled from sightings as well as distinctive sounds and signs. 

2.6 AQUATIC FEATURES 

2.6.1 Aquatic Biology 

Fisheries inventories, habitat assessments and benthic invertebrate sampling for the surface water features 
located on and adjacent to the Subject Lands were completed on six days between April 22 and May 14, 
2003, and again on September 17 and December 23, 2003. These included watercourses in the Grindstone 
Creek and Bronte Creek watersheds (Medad Subwatershed) as well as small watersheds southeast of the 
Subject Lands below the brow of the Niagara Escarpment (Appleby Creek Watershed, Shore Acres Creek 
Watershed, Tuck Creek Watershed).  The studies included 13 fisheries stations. The Mount Nemo Tributary 
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West and East Branches, which traverse the Subject Lands, were included in these studies.  Details 
concerning the fisheries investigated are included in Section 4.4 of this report. 

Information collected from the Subject Lands and the Grindstone Creek Watershed Study (GSWS) 
(Conservation Halton, 2002b) was evaluated to confirm potential significance of the aquatic features.  

Within each reach studied, observations were noted on the following attributes (where applicable) 
• In-stream Cover 
• Bank Stability 
• Bankfull Width 
• Wetted Width 
• Substrate 
• Stream Dimensions and Morphology 
• Aquatic Vegetation 
• Riparian Vegetation 

Benthic invertebrate community sampling was conducted at eight of the thirteen stations.  Sampling 
locations were chosen in an effort to minimize variation in habitat between stations. Quantitative sampling 
was conducted with a Surber sampler (area = 0.093 metres2) equipped with a 500-micron mesh.  Two 
replicates were collected at each station and pooled in the field. Qualitative sampling was conducted with a 
D-frame net and designed to capture organisms from all available habitats found at each station.  All 
samples were preserved with 10% buffered formalin and delivered to a benthic taxonomist (i.e., Ms. Danuta 
Zaranko of ZEAS Ltd.) for processing and identification. 

2.6.2 Surface Water and Hydrological Evaluations 

Surface water and hydrogeological studies were conducted by Golder Associates Ltd. (Golder).  Golder 
modeled a number of potential operational scenarios that included various discharge approaches that could 
minimize impacts to receptors including wetlands, watercourses and domestic wells.  The hydrogeological 
evaluation and modeling have been reviewed and, where appropriate, are referred to herein. 
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3 REGIONAL CONTEXT-OVERVIEW OF NATURAL FEATURES 
The Study Area is located primarily on the tablelands above the Niagara Escarpment, a geological feature 
extending from the Niagara River to the tip of the Bruce Peninsula. The underlying rock formation is hard, 
resistant Lockport-Amabel formation, primarily consisting of dolomite. The eastern portion of the Study Area 
occurs below the Niagara Escarpment and captures the northern part of the City of Burlington. (Figure 2) 

3.1 DESIGNATED FEATURES – ANSIS, WETLANDS AND ESAS 

The existing Nelson Quarry and the Subject Lands are situated on a landform feature, which forms a 
peninsula bordered on either side of the Niagara Escarpment. The area has fairly moderate topography, with 
gently rolling upland features.  

The Medad Valley, which is a partial outlier of the Niagara Escarpment, and is classified as a Provincially 
significant ANSI, lies directly to the west of the Subject Lands (Figure 2). This is a large forested natural 
area containing the headwaters of both Grindstone and Bronte Creek tributaries. This valley also contains 
the Lake Medad Valley earth science Area of Natural and Scientific Interest (ANSI), the Lake Medad Valley 
Swamp provincially significant wetland (PSW), and Lake Medad. This area is also designated an 
Environmentally Sensitive Area (ESA) by the Regional Municipality of Halton (RMH, 1995). The PSW 
contains 212.9 hectares of forested wetland. The Lake Medad PSW and Medad Valley ANSI represent a 
well-preserved outlier valley containing high quality conifer and mixed swamps. It has a high diversity of 
vegetation types and species, including nationally, provincially, regionally and locally rare plants.  

Mount Nemo occurs to the east of the Subject Lands and is a provincially significant ANSI (Figure 2). This 
area is also a partial outlier of the Niagara Escarpment, and consists of 4 kilometres of Escarpment slopes 
dominated by hardwood upland forests. It supports several forest communities that are unique or rare in 
Halton Region. Numerous nationally, provincially, regionally and locally rare flora and fauna occur in the 
ANSI (Varga, 1994). There are no direct, significant naturally vegetated connections between the two major 
natural areas: Medad Valley and Mount Nemo.  Two, additional Life Science ANSI’s are located 3 to 4 
kilometers north west of the site along Bronte Creek – Bronte Creek ANSI and Lowville Bronte Creek 
Escarpment Valley ANSI. In addition to these designated features associated with the escarpment, other 
vegetated portions of the escarpment provide habitat for a diverse number of plant and wildlife species. The 
escarpment and its catchment provide some surface and groundwater in the as the source of many streams 
at its base (i.e Appleby Creek, Shore Acres Creek, Tuck Creek). 

The ANSI and wetland areas in the Study Area are also identified as Environmentally Sensitive Areas (ESA) 
by Halton Region (Halton 2003) and the City of Hamilton.  Generally the ESA areas cover a slightly larger 
area than the ANSI or wetland boundaries.  The Nelson Escarpment Woods ESA is located southeast of the 
Subject Lands, to the southeast (Figure 2) and is not designated as an ANSI or wetland. 

The Nelson Escarpment Woods span a series of valleys and ridges cut into a till deposit at the edge of the 
Escarpment and limestone plain (EEAC, 1978).  Habitats are very diverse with a large number of species.  
Sugar maple is the dominant tree in most cases with American beech also predominant in some locations. 
There are also several wetland communities within the boundaries of the ESA and some plantings of white 
spruce and red oak. The escarpment face is only exposed in a few areas with the majority being covered by 
glacial till. The high diversity of biological communities contributes greatly to the significance of this area 
(EEAC, 1978).  
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3.2 REGIONAL FOREST COVER 

The Study Area is within the Huron-Ontario section of the Great Lakes Forest Region (Rowe, 1972). Natural 
upland forest in this region is generally dominated by sugar maple, American beech, basswood, white ash, 
white oak, bur oak, eastern hemlock and eastern white pine. Forests of silver maple, white elm, red elm, 
black ash and eastern white cedar generally develop in lowland areas. Large-tooth aspen and white birch 
often form secondary communities. Forest cover in Halton Region is approximately 20% (Riley and Mohr, 
1994) and as high as 48% within the Niagara Escarpment Plan Area. 

3.3 REGIONAL WATERSHEDS 

Two major watersheds occur in the Study Area, namely Bronte Creek and Grindstone Creek.  Six smaller 
subwatersheds that originate on the escarpment face south of the Subject Lands also occur within the Study 
Area. Aquatic resources found in the watercourses within these watersheds and sub-watersheds are 
described in Section 4.4 of this report. 

3.4 REGIONAL SOILS, AGRICULTURAL AND GENERAL LAND USE 

The soils in the Study Area are classified as London loam and Guelph loam, by the Soils of Halton County, 
Report No. 43 of the Ontario Soil Survey. Both of these soils are in the Grey brown luvisol great group. Their 
respective parent materials are loam till (imperfectly drained) and loam till over bedrock (well drained). These 
soil types reflect the Paris moraine and Niagara Escarpment physiographic features found in the Study Area. 
The area is dominated by agricultural land uses. 

The Study Area also includes rural residential uses and the City of Burlington. Aggregate extraction is also 
considered an important land use in the Study Area. The existing Nelson Quarry has been one of the major 
aggregate sources for this part of the Greater Toronto Area. 
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4 SUBJECT LANDS – EXISTING CONDITIONS 

4.1 WETLAND RESOURCES 

The Subject Lands include part of the regionally significant Mount Nemo Wetland Complex. This wetland 
complex is made up of six individual wetlands, and is reportedly comprised of only one wetland type (100% 
swamp) (Sutherland et al., 1984). This wetland complex consists of swamp nodes, which have extensive 
vernal pool formation in the spring.  

This wetland was evaluated twice, once in 1983 and once in 1984. Both evaluations resulted in very similar 
scores and resulted in this wetland being ranked as non-provincially significant. In Halton Region, all 
wetlands evaluated using the Ontario Wetland Evaluation System, Southern Manual (OMNR, 1993) and 
previous editions, are automatically classified as regionally significant wetland if they do not meet the criteria 
for Provincially Significant Wetlands. The boundaries of this wetland complex were mapped by the OMNR at 
a scale of 1:10,000. Boundaries of wetland ELC communities are discussed in the following. 

4.2 VEGETATION 

4.2.1 Vegetation Communities 

Field investigations conducted for this Study Area identified eight vegetation community types. These 
vegetation communities, based on the Ecological Land Classification (ELC) system (Lee et al., 1998), are 
depicted on Figure 4 and a summary of each ecosite unit is provided in Table 2.  The forested and wetland 
vegetation units are considered common at the provincial level.  One forest unit, two marsh units and the 
cultural units are not listed in the NHIC (1997) database and are not ranked in the experience of the report 
authors.  All of these unranked communities are common and widespread. 

 
Table 2.  ELC Vegetation Types 

ELC Type Description 1Provincial 
Status - SRANK 

DECIDUOUS FOREST (FOD) 
FOD4-4* 
Dry-Fresh Black 
Walnut Forest 

Black walnut (of planted origin) was the dominant species in the tree canopy.  In 
the scattered shrub layer grew saplings of walnut and white ash.  The herb layer 
was mostly graminoid and composed of such species as orchard grass, Canada 
bluegrass, timothy, along with Canada goldenrod and exotic garlic mustard. 

NA 

FOD5-1  
Dry-Fresh Sugar 
Maple Deciduous 
Forest 

This community was almost entirely dominated by sugar maple, with minor 
admixtures of beech, red oak and white ash.  Seedlings of ash and maple, along 
with choke cherry formed the shrub layer.  The herbaceous layer was dense only 
during the spring, when white trillium and other ephemerals cover the forest floor.  
Later in the growing season enchanter’s nightshade became the main herb 
species. 

S5 

FOD5-3 
Dry-Fresh Sugar 
Maple-Oak Deciduous 
Forest 

Canopy dominants included sugar maple and red oak, with smaller amounts of 
beech, black cherry, basswood, white ash and red maple.  The sub-canopy was 
formed by shagbark hickory and beech.  The shrub layer development was 
variable with sugar maple saplings abundant in places, and other species 
including choke cherry and white ash.  Herbs were represented by white trillium, 
Jack-in-the-pulpit, false Solomon’s-seal and garlic mustard. 

S5 
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Table 2.  ELC Vegetation Types 

ELC Type Description 1Provincial 
Status - SRANK 

FOD5-8 
Dry-Fresh Sugar 
Maple-White Ash 
Deciduous Forest 

A stand dominated by sugar maple with an admixture of white ash, and some 
scattered white pine and black cherry.  The shrub layer was sparse and was 
composed of white ash seedlings, choke cherry and elderberry.  In the herb layer 
grew the dominant enchanter’s nightshade, Jack-in-the-pulpit, running 
strawberry-bush, and herb Robert. 

S5 

FOD8-1 
Fresh-Moist Poplar 
Deciduous Forest 

This was a young trembling aspen stand, with admixtures of balsam poplar and 
red ash.  The understorey was variably developed, with ash and silver maple 
saplings, and patches of grey dogwood.  This community was located at the 
northern end of a swamp complex and showed signs of disturbance in places. 

S5 

CULTURAL (CU) 

Cultural Plantation (CUP) 
CUP3-2a 
White Pine 
Coniferous Plantation 

A moderate aged plantation, very simply structured and entirely composed of 
white pine.  In the developing understorey, sugar maple was the leading species.  
There was virtually no herb layer developed. 

N/A 

CUP3-2b 
White Pine 
Coniferous Plantation 

This younger plantation was approximately 6-8 years old with very closely-
spaced, white pine. The herbaceous layer was characterized by old field species. 

N/A 

CUP3-6 
European Larch 
Plantation 

Fast-growing, closely-planted European larch have formed a dense canopy 6-8 
metres in height. Little understorey existed; the herb layer still retained its old 
field character. 

N/A 

CUP 3-8  
White Spruce Cultural 
Plantation 

This unit is comprised of white pine and ad-mixtures of Norway Spruce and white 
cedar (8 – 5 metres).  The ground layer consists of irregularly mowed lawn 

N/A 

CUP3-12* 
White Cedar & White 
Spruce Plantation 

This unit, comprised of white cedar and white spruce, varied in age from an 
estimated 15 to 25 years; raspberry shrubs and Canada goldenrod were 
abundant to dominant, in the herbaceous layer. 

N/A 

Cultural Woodland  (CUW) 
CUW1-5* 
Willow – Pine Cultural 
Woodland 

This small unit is located in the north-west corner of the subject lands and it 
consists of a residential area, with mature plantings of various trees such as 
weeping willow and silver maple. The remaining areas are manicured lawns. 

N/A 

Cultural Meadow (CUM) 
CUM1-1 
Dry-Moist Old Field 
Meadow  
 

Forb and gramoinoid composed diverse meadows.  The dominant species were 
Canada goldenrod, wild carrot, New England aster, Canada bluegrass, red-top, 
timothy, and many other species, mostly weeds of European origin. Some fields 
on the eastern half of the property were recently planted in various coniferous 
species, with rows generally spaced 2 metres apart and trees planted at 1.5 
metre intervals. These communities are further described in Table 2. 

N/A 

Cultural Thicket (CUT) 
CUT1-1 
Sumac Cultural 
Thicket 

Staghorn sumac formed a continuous, 4 metre canopy.  Underneath grew 
species typical of old field meadows, such as Canada goldenrod, orchard grass, 
wild carrot, red-top and timothy.  Mixed among the herbs was trailing riverbank 
grape. 

N/A 
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Table 2.  ELC Vegetation Types 

ELC Type Description 1Provincial 
Status - SRANK 

CUT1-7* 
Lilac Cultural Thicket 

This community was dominated by 5-6 metre tall lilac, which formed the main 
canopy, and choke cherry, staghorn sumac and alternate-leaved dogwood in the 
lower shrub layer.  White ash and sweet locust trees overtopped the lilac stratum.  
The herb layer was weedy in character, with garlic mustard, herb Robert, 
common motherwort and enchanter’s nightshade. 

N/A 

CUT1-8* 
Mixed Cultural Thicket 

A diverse and patchy unit, composed of areas of old field vegetation (with 
Canada goldenrod, timothy, red-top, Canada blue grass, New-England aster) and 
shrub vegetation consisting of scattered red ash, poplar, aspen, white pine and 
white elm.  Lower and wetter areas had red-osier dogwood, red raspberry, 
riverbank grape or grey dogwood, with reed-canary grass in the herb layer. 

N/A 

CUT1-9* 
Red Ash Cultural 
Thicket 

Located on a moist site, this community was composed of scattered red ash 
saplings, 3-5 metres tall, with a lower shrub stratum of patchy red-osier dogwood.  
The herbaceous component resembled moist old field vegetation, with Canada 
goldenrod, New-England aster, wild carrot, red-top, blue vervain, flat-topped 
bushy goldenrod and common milkweed. 

N/A 

DECIDUOUS SWAMP (SWD) 
SWD2-2 
Red Ash Mineral 
Deciduous Swamp 

These were young to medium-aged stands dominated by red ash, with 
admixtures of white elm.  The two species also formed the regeneration layer, 
whereas the shrub layer was composed of grey dogwood and wild black currant.  
The herb layer was diverse and included Canada and giant goldenrods, various 
sedges, enchanter’s nightshade, tall hairy agrimony and wood reed grass.  These 
stands were extensively flooded during the spring freshet.  

S5 

SWD3 
Maple Mineral 
Deciduous Swamp 

A complex community composed of red ash, silver maple and red maple.  The 
shrub layer consisted of red-osier and grey dogwood, silver maple saplings and 
choke cherry.  Herb layer was variably developed, initially with spring ephemerals 
and more homogenous cover of enchanter’s nightshade during the remainder of 
the growing season. 

S5 

SWD3-2 
Silver Maple Mineral 
Deciduous Swamp 

Silver maple was the dominant canopy in this community, with green ash being a 
secondary component.  The shrub layer was relatively diverse, and included 
white elm, ash and maple saplings, wild black currant and some patches of 
spicebush.   Herb cover increased during the second half of the growing season, 
after the spring flooding period, and included false and wood nettles, wood reed 
grass, spotted touch-me-not, Jack-in-the-pulpit and sensitive fern. 

S5 

THICKET SWAMP (SWT) 
SWT2-5 
Red-osier Mineral 
Thicket Swamp 

More or less coalescing patches of red-osier dogwood, were overtopped by 
scattered white elm and red ash young trees.  The herb layer was composed of 
reed-canary grass, tall white aster, red-top and blue vervain.  Intermingled 
amongst the herbs was riverbank grape. 

S5 

MEADOW MARSH (MAM) 
MAM2-2 
Reed-canary Grass 
Mineral Meadow 
Marsh 

These meadows were almost exclusively dominated by reed-canary grass, with 
small amounts of localized red-top and tall white aster.  They occurred in flat 
depressions scattered amongst fields. 

N/A 
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Table 2.  ELC Vegetation Types 

ELC Type Description 1Provincial 
Status - SRANK 

MAM2-10 
Forb Mineral Meadow 
Marsh 

This small meadow was composed of dominant tall white aster, sub-dominant 
red-top and reed-canary grass, and several other forb species. 

S4 S5 

MAM2-11* 
Mixed Mineral 
Meadow Marsh 

A meadow type composed of mixtures of graminoid and forb species, including 
reed canary grass, spotted touch-me-not, perfoliate and spotted Joe-pye-weed, 
and several other sub-dominants. 

N/A 

* not listed in the ELC for Southern Ontario (Lee et al. 1998) 

 
(1) Explanation of SRANKs for Vegetation Communities 

S1 Extremely rare in Ontario; usually 5 or fewer occurrences in the province of very few remaining individuals; often 
especially vulnerable to extirpation. 

S2 Very rare in Ontario; usually between 5-20 occurrences in the province or with many individuals in fewer occurrences; 
often susceptible to extirpation. 

S3 Rare to uncommon in Ontario; usually between 20-100 occurrences in the province; may have fewer occurrences, but 
with a large number of individuals in some populations; may be susceptible to large-scale disturbances. 

S4 Common and apparently secure in Ontario; usually with more than 100 occurrences in the province. 

S5 Very common and demonstrably secure. 

S? Unranked, or, if following a ranking, rank uncertain (e.g. S3?).  S? species are thought to be rare in Ontario, but there is 
insufficient information available to assign a more accurate rank. 

Note: No rankings are assigned to Cultural (CU) associations. 

 

The first approximation of the ELC system (Lee et al., 1998) was not intended to deal with cultural 
communities in a detailed way. The cultural meadow units (CUM 1-1) on the eastern half of the Subject 
Lands have been planted with various species of conifers. Estimated ages of these planted trees ranged 
from 5 to 10 years and in general, these very young trees stand less than 2.5 metres tall and provide less 
than 25% cover of the ground. To qualify as a plantation under the ELC system, tree cover needs to be 60% 
or greater. 

4.2.2 Vascular Plants 

Three hundred and five species of vascular plants were recorded from the Subject Lands during the 
inventories.  A high proportion (33%, or 101 species) are non-native, which reflects the anthropogenic nature 
of the communities and ongoing disturbances, in the form of access, land use for agriculture, and crop field 
abandonment and subsequent change to cultural field meadows.  Most of the native species occur in the 
deciduous forests, meadow marshes and treed swamps. A complete list of plant species recorded on the 
Subject Lands during the inventories is provided in Appendix A.   

One species, jack pine, has a coefficient of conservatism value of 9.  This species has a high degree of 
fidelity to a narrow range of synecological parameters. It was likely part of the on-site plantations. 
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4.2.3 Significant Plant Species 

Nationally Significant 
Butternut (Juglans cinerea) is currently ranked S3? in Ontario (rare to uncommon, with some uncertainty as 
to its ranking); the NHIC notes that the butternut was “kept on list because of rangewide concern (G3G4), 
but no evidence of major decline in [Ontario], and probably should be an S4 (and G4?)” (NHIC, General 
Element Report for butternut, accessed August 26, 2004). Butternut was designated as ‘Endangered’ in 
November 2003 by the federal Committee on the Status of Endangered Wildlife in Canada (COSEWIC), 
although it has not yet been added to Schedule 1 of the Species at Risk Act, pending public consultation. In 
Ontario, it has not been designated, but federally endangered species are generally considered to be 
provincially “Threatened”. 

The species was designated because of rangewide concerns. The butternut canker is a fungus that is 
assumed to have infected much of the population and resulted in significant declines, but in Ontario declines 
are not well documented (NHIC, 2004). 

The locations of butternut trees are provided on Figure 5. Size and health information are summarized in 
Table 3. 

 

Table 3. Results of Butternut Health Assessment 
Number Dbh* (cm) Health Community Comments 

1 23.3 Diseased Hedgerow Large canker spot at 2 metres, patches 
at roots; lower branches dead, leaves 
spotted and yellowed 

2 32.6 Healthy FOD 5-8 Some bark splitting, but no overt 
canker; lower branches dead, some 
leaves spotted and yellowed 

3 28.8 Healthy FOD 5-8 No canker evident; apparently healthy. 
Some spots on leaves 

4 36.5 Healthy FOD 5-8 No canker evident; apparently healthy. 
Some spots on leaves 

5 20.5 Diseased MAM 2-11 Canker at base and stripping lower 
branches of bark; leaves spotted and 
yellowed 

6 6.1 Diseased FOD 5-8 Canker has killed bark from a 50 
centimetre strip that circles one third of 
the trunk; leaves spotted and yellowed; 
will soon succumb 

7 Tree Diseased H Canker at base and stripping of bark 
on lower branches 

8 3.0 Healthy CUT 1-1 Apparently healthy sapling 
* diameter at breast height 

 

Eight living trees or saplings were noted on site. Four trees were evidently diseased and four trees were 
apparently still healthy. 
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The three healthy butternut trees were clustered at the western edge of FOD 5-8.  One healthy sapling was 
located at the edge of CUT1-1 in the northeast corner of the Subject Lands. 

Provincially Significant 
No provincially significant native plants were found on the Subject Lands.  

An NHIC search of plants was completed for areas on or in the vicinity of the Subject Lands (5-10 kilometre 
radius). Plant species recorded in the NHIC data base that are considered S2 or S3 in Ontario, but not a 
vulnerable, threatened or endangered species include Witch Grass (Panicum gattingeri) – ranked S3, and 
Brainerd's Hawthorn (Crataegus brainerdii) – ranked S2. These species were not found in the Subject 
Lands. 

One species ranked S2 (very rare in Ontario) was recorded from the subject lands—honey locust (Gleditsia 
triacanthos).  However, this is not a natural occurrence, as the trees were planted as a hedgerow in the 
northern section of the lands. 

Uncommon to locally common 
There were 11 uncommon to locally common (S4) (and apparently secure in Ontario) species found on the 
Subject Lands: 

• Black walnut (Juglans nigra) –found as saplings or trees throughout the southern and western 
portions of the subject lands.  The walnut was particularly common in the hedgerows or 
dominating the woodlots in the northwestern portion.  The pure stand of black walnut shown on 
Figure 4 is a plantation and not a natural occurrence; therefore it is not flagged on Figure 5; 

• Rough avens (Geum laciniatum) – common in red ash and silver maple swamps; 

• Doubtful false pimpernel (Lindernia dubia var. dubia) – along the muddy road in the red ash 
swamp at the southern end of the lands; 

• Five-leaved Virginia-creeper (Parthenocissus quinquefolia) – scattered in red ash swamps; 

• Wood reed grass (Cinna arundinacea) – common within the silver maple swamp SWD3-2 at the 
south end of the subject lands, and red ash swamps SWD2-2; 

• Moonseed (Menispermum canadense) – formed extensive patches in the north-west corner of 
the silver maple swamp SWD3-2; 

• Tall manna grass (Glyceria grandis) – an S4S5 species, found along the shores of a small pond 
amongst the crop field to the south-east of the subject lands; 

• Tuckerman’s sedge (Carex Tuckermanii) – occasional in the centrally located red ash swamp; 

• Grass-leaved arrowhead (Sagittaria graminea var. graminea); 

• Small-headed rush (Juncus brachycephalus); and 

• Herbaceous carrion flower (Smilax herbacea). 

The last four species were recorded during the 2000 survey and their exact locations were not noted.  They 
were not re-encountered in 2003 or 2004. 
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Locally Significant 
Eight species (including some designated as provincially uncommon to locally uncommon, addressed on the 
previous page) identified as significant within Halton Region were recorded: 

• Red pine (Pinus resinosa) – an R1 species (one location in Halton).  However, this pine is 
planted on the Subject Lands and this is not a natural occurrence; 

• Doubtful false pimpernel (Lindernia dubia var. dubia) – along the muddy road in the red ash 
swamp at the southern end of the lands; 

• Hairy honeysuckle (Lonicera hirsuta) – an R2 species (two locations in Halton) – growing in the 
red ash swamp SWD2-2 in the south-east sector of the lands; 

• Five-leaved Virginia-creeper (Parthenocissus quinquefolia) (R) and doubtful false pimpernel 
(Lindernia dubia var. dubia) (R1) – both species with locations as above; 

• Common evening primrose (Oenothera biennis) – an R1 species; 

• Ninebark (Physocarpus opulifolius) – an R1 species; 

• Greenish sedge (Carex viridula ssp. viridula) – an R1 species; and  

• Small-headed rush (Juncus brachycephalus) – an R1 species. 

The last three species were recorded during the 2000 survey and their exact locations were not noted.  They 
were not re-encountered in 2003 or 2004. 

Figure 5 shows known locations of the localized populations of species of local significance.  Other species 
that were found more broadly across the Subject Lands are not shown. 

4.3 WILDLIFE 

Three butterfly, four amphibian, forty-six bird and five mammal species were identified during field surveys 
conducted on the Subject Lands. A complete list is included in Appendix B. All species are ranked S5, very 
common and demonstrably secure in Ontario, or S4, common and apparently secure, with the exception of 
the cabbage white and the European Starling, both of which are SE, exotic and not native components of 
Ontario’s fauna.  

No nationally, provincially or regionally significant species of wildlife were observed. The City of Burlington 
has not designated locally significant wildlife, however, the adjacent City of Hamilton has developed a list of 
locally significant birds as part of its Natural Areas Inventory program. Five birds observed on site (Green 
Heron, Willow Flycatcher, Eastern Phoebe, Brown Thrasher and Vesper Sparrow) are included on that list 
(Curry, September 2002). 

One area-sensitive species, Pileated Woodpecker, was observed in 2000 but not in 2003. Area-sensitive 
species require a minimum of 20 hectares of suitable forest habitat for breeding; the Pileated Woodpecker 
occasionally uses several smaller patches if they are in close proximity to one another. One marginally area-
sensitive species, Hairy Woodpecker (requiring 10 ha of suitable habitat), was also observed. 

The general locations of the wildlife survey stations or routes are illustrated on Figure 3. 

A Natural Heritage Information Centre search for threatened and endangered wildlife species that may occur 
on or in the vicinity of the Subject Lands was updated in August of 2004. This coincides with an update that 
has occurred to the NHIC database by the Ministry of Natural Resources.  
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Two, 1 x 1 kilometre species squares overlap with the Subject Lands. The species associated with these 
squares include the Jefferson salamander (Ambystoma jeffersonianum), recorded east of the Subject Lands 
in 1989. The record was noted to be in the wetland pocket designated as 84-3, which is located east of the 
Guelph line. This salamander is ranked S2 in Ontario, considered very rare with usually between 5 and 20 
occurrences in the province.  It is also ranked as threatened by the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC). This species is normally associated with the Carolinian forests along the 
Niagara Escarpment and in the Haldimand and Norfolk Regions in Ontario.  

Jefferson salamanders are terrestrial as adults but require vernal pools associated with upland deciduous 
forest. In order for juvenile salamanders to survive in these ponds, the ponds should not contain fish. After 
breeding is complete, this species moves back to the upland forests where it lives underground in rodent 
burrows. They eat primarily invertebrates, including: worms, insects, arthropods, snails and slugs.  

The identification of Jefferson salamander is difficult due to its association with the morphologically similar, 
often polyploid, female Jefferson-Blue spotted salamander. In fact, genetic testing is required to identify this 
species. It is not known whether the 1989 record was verified through genetic testing processes. 

Site-specific Jefferson salamander investigations were undertaken on May 7, 2003 and June 9, 2004 with 
staff of the Ministry of Natural Resources. The purpose of the investigations was to search for indications of 
the Jefferson salamander, including both egg masses and or algae that would indicate the presence of egg 
masses.  The location of the survey area is shown on Figure 3. Jefferson salamander or other salamanders 
were not recorded from the Subject Lands. The MNR has expressed conclusions that this species is not 
found within the areas of potential habitat, investigated on the Subject Lands (Followes pers comm., 2004). 

One historical record that is shown to occur in the vicinity of the Subject Lands involves a sensitive species 
not identified by the NHIC for security reasons.  It is likely an Eastern Hognose Snake (H.p.), ranked S3, 
VUL, THR, last observed in 1935.  In addition, the Eastern Pipistrelle (Pipistrus subflavus) ranked S3 was 
also found in the NHIC search in the area near the Subject Property in the 1950s through 1985.  Neither of 
these species was encountered on the Subject Lands during field inventories for this report. 

4.4 AQUATIC HABITAT 

Fisheries inventories and habitat assessments were conducted in the vicinity of the proposed quarry 
extension over a period of six non-consecutive days from April 22, 2003 to May 14, 2003, and again on 
September 17 and December 23, 2003. Tributaries of six watersheds were identified in the Study Area. The 
identified watersheds are Willoughby Creek, Bronte Creek, Grindstone Creek, Tuck Creek, Appleby Creek 
and Shore Acres Creek.  A total of thirteen fisheries data stations were established within the six 
watersheds. Fish habitat characteristics were recorded at each of the thirteen stations. In addition electro-
fishing was conducted at seven of the thirteen stations.  A single pass habitat method of electro-fishing was 
conducted in order to determine the presence/absence of fish, diversity and relative abundance of fish 
species. The locations of the 13 stations are shown on Figure 6a and at a larger scale on Figure 6b through 
6e.  A discussion of results from the benthic community sampling is found in Section 4.4.10. 

4.4.1 Results 

The following section summarizes the general habitat characteristics of the watersheds surrounding the 
Subject Lands, and includes a description of the fish habitat observations made at each sampling station.  
Scientific names and quantities of fish species captured are presented in Appendix C.  Specific notes from 
the Bronte Creek and Grindstone Creek Subwatershed Studies have also been incorporated in the following 
discussion of aquatic features. 
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4.4.2 Bronte Creek Tributaries (Figure 6b) 

Willoughby Creek Subwatershed 

The West Branch of Willoughby Creek arises in the provincially significant Medad Valley wetland/ESA.   The 
creek exhibits groundwater discharge and significant forest cover from this headwater area all the way 
downstream to Colling Road.  A large dam structure is located on the creek approximately 100 metres 
upstream of Bronte Creek proper.  Known as the Cedar Springs Dam, it acts as a partition between native 
brook trout upstream and rainbow trout and brown trout, which are known to inhabit reaches of Bronte 
Creek. 

Willoughby Creek exhibits areas impacted by residential activities, however in some locations it is a well-
shaded swift flowing stream with numerous stretches of riffle, run, pool habitats. Substrate throughout the 
stream is predominately cobble and gravel, with sand and fine silts found in isolated depositional areas. In 
the residential stretches of the stream, numerous and successive on-line ponds have been established over 
time. The shallow, slow-flowing ponds have little shading and are likely impacting the water quality through 
surface solar warming and subsequent discharge of warmed surface waters to the stream.   

The headwaters of the East Branch of Willoughby Creek originate from the pump water of the existing quarry 
and from the golf course located on the west side of the quarry.  A pump at the Northwest sump of the 
existing quarry discharges to a ditch located along the southeast side of Colling Road. Details on pump sizes 
and configuration changes are provided in the Hydrogeological and Water Resources Report (Golder and 
Associates, 2004).  Approximately 55% of the off-site discharge from the existing quarry is directed to this 
tributary.  A small berm directs the ditch flow southwest into a pond in the Burlington Springs Golf and 
Country Club.  A two inch pipe through the berm maintains a base discharge from the Colling Road ditch to 
bypass the pond.  The pond also has an overflow structure that discharges water to a culvert under Colling 
Road when the pond water level is high enough. The two inch bypass pipe also discharges to the Colling 
Road culvert. The stream then flows northwest into a wooded area and turns east into agricultural farmland. 
At this point the entire flow (shown by dashed lines north of 1Q-1 on Figure 6b), estimated to be 100L/s, 
infiltrates into the soil leaving little remnant surface flow. Two large springs were observed discharging into 
Willoughby Creek on the Northeast side of Cedar Springs Road.  The springs provide the majority of the flow 
to stream. 

Station 1 

This station is located in Willoughby Creek at the Britannia Rd / Cedar Springs Rd. intersection, and was 
surveyed for 80 metres downstream of the road (Figure 6b). The majority of the observed habitat at Station 
1 was swift flowing, riffle with several unconnected well-formed pools.  Average stream width was estimated 
to be 5 metres. Undercut banks, deep pools, boulders, and large/small organic debris was found in 
abundance and provide excellent instream cover. Total instream cover at this station was estimated to be 
approximately 60%. Signs of bank erosion and areas of deposition were observed along the meanders of the 
stream. The dominant substrate at this station is cobble and gravel, boulder and sand, with occasional 
deposits of silts and fines.  The stream flows through a mature mixed forest that provides excellent overhead 
canopy cover. Fisheries inventory of the station yielded a healthy population of juvenile Brook Trout.  This is 
consistent with the Bronte Creek Watershed Study, which noted extensive spawning activity in the area of 
the Cedar Springs Community and Cedar Springs Road. 

Station E 

Station E is located in the Medad Valley found at the end of No 2 Sideroad west of Cedar Springs Rd. At the 
Station E location, Willoughby Creek is a slow flowing stream, through a cedar swamp with an average width 
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of 1.5 metres. In-stream cover is abundant, provided by large organic debris, root masses and undercut 
banks. The observed substrate is predominantly detritus. The dense cedar swamp provides the stream with 
an extensive canopy, creating shade throughout the day. Groundwater input was observed at several 
locations along the eastern wall of the valley. 

4.4.3 Lowville Creek Subwatershed (Figure 6c) 

The majority of the observed tributaries of Lowville Creek (tributary to Bronte Creek) are swift flowing 
streams extending through agricultural land.  The observed tributaries are flanked by steep banks, portions 
of which exhibit signs of erosion. Substrates are primarily gravel and sand, with silt and clay found in the 
depositional areas of pools. Fish species caught during the fisheries inventory indicate that the tributaries are 
warmwater baitfish habitat.  According to the Bronte Creek Watershed Study, Lowville Creek may have 
supported brook and brown trout in the past.  However, sampling efforts undertaken during that study point 
to a tolerant forage fish community comprised of creek chub, blacknose dace, white sucker and fathead 
minnow.  Although it is recognized that rainbow trout and chinook salmon could potentially migrate up this 
system from Bronte Creek proper, it is also noted that low to intermittent flows during the summer would 
severely limit salmonid production (HRCA, 2002a). 

Station 3 

Station 3 is located south west of the Walkers Line/Britannia Road intersection. The station was assessed 
for a distance of 150 metres, extending from the Britannia Rd crossing to the Walkers Line crossing.  At 
station 3, the stream exhibits an average width of 3 metres and runs along the edge of an agricultural field. 
Undercut banks and overhanging riparian vegetation provided some in-stream cover.  Stream flow at this 
station is predominantly a run and to a lesser extent, riffle. A few small pools were also observed.  The 
substrate is predominantly gravel and sand, however areas of silt deposits were found in the slower sections 
of the stream.  The banks of the stream are steep, and signs of erosion were observed at many locations 
along the length of the station that was examined.  Canopy cover is sporadic, with the exception of a riparian 
tree line found near the Walkers Line crossing.  Fisheries inventory identified four species of fish, including 
Creek Chub, Blacknose Dace, White Sucker and Fathead Minnow. 

4.4.4 Mount Nemo Creek Subwatershed (Figure 6c) 

The Mount Nemo Creek subwatershed comprises another group of tributaries located to the east of the 
existing Nelson Quarry operation.  The tributaries flow primarily through agricultural lands in the vicinity of 
Walkers Line.  Sampling conducted during the Bronte Creek Watershed Study found that the fish community 
is indicative of tolerant warmwater forage fish habitat, containing species such as creek chub, blacknose 
dace, white sucker, fathead minnow and pumpkinseed.  As with the Lowville tributaries, it may be possible 
that rainbow trout and chinook salmon could enter the system based on the lack of barriers to these species.  
However the creek is also known to support flashy discharges, intermittent flows and warm instream 
temperatures, all of which would limit the capability of the system for supporting salmonids. 

Station 6 

Station 6 is located in the Mount Nemo Scout Camp, accessed from the No 2 Sideroad.  The station was 
surveyed for 150 metres, and exhibited an average wetted width of 2 metres. Organic debris and deep pools 
were common and provide an abundance of instream cover. Habitat types are diverse, with riffles, pools, 
runs and flats found throughout the station.  Bank angles at this station are generally greater then 45°, 
making them susceptible to erosion. Severe bank erosion occurs on the outer portions of meanders, while 
established point bars occur on the inner portions.  Silt, clay and detritus are the dominant substrates at the 
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station.  Small pockets of cobble, gravel and sand are found in areas of the stream scoured by, increased 
water velocity.  The hardwood forest creates a closed canopy, providing shade to the stream throughout the 
day. Three species of fish were captured during the fisheries inventory: Creek Chub, Blacknose Dace and 
White Sucker. (Figure 6c) 

4.4.5 Appleby Creek Watershed (Figure 6d) 

Most of the Appleby Creek tributaries observed were small, swift flowing streams extending through 
hardwood forest.  Station 4, however, is located in agricultural farmland. The stream banks exhibit signs of 
erosional processes at all locations examined during the site visit. Stream substrates are characterized by, 
gravels overlying silts and clays. During the September 17, 2003 site visit, the stream channel was 
completely dry, suggesting that the tributaries upstream from station 4 are intermittent. 

Station 4 

Station 4, is located in the northwest quadrant of the Walkers Line/Highway 407 intersection.  Approximately 
150 metres of the stream were surveyed, and exhibited an average width of 0.75 metres.  Available instream 
cover is characterized by dense riparian grasses, undercut banks and scattered pools.  The majority of the 
section examined is characterized as run, with one large pool found close to the culvert under Highway 407.  
Substrate in the stream is primarily silty sand with scattered areas of gravel. Isolated trees create very little 
canopy cover at this station, as the majority of the surrounding land area is under agricultural production.  
The majority of the stream banks at the station were steep but remained stable due to the high density of 
terrestrial grasses growing on them. The fisheries inventory of the stream identified two species of fish, 
Creek Chub and Bluegill. 

4.4.6 Shore Acres Creek Watershed (Figure 6d) 

The sections of Shore Acres Creek observed varied considerably with the degree of impact imparted by 
surrounding land use. The tributaries found immediately Southeast of No. 1 Sideroad flow through a 
hardwood forest. In this area, the tributaries are high gradient, swift-flowing streams, with steep banks 
showing signs of significant erosion. Substrate is coarse gravel overlying silt and clay.  The surrounding 
forest provides shade to the stream throughout the day.  Downstream of the forested section, the creek 
enters active farmland and eventually flows beneath Highway 407. This section of the creek is slow flowing, 
highly channelized and degraded.  These degraded habitat observations are reflected in the benthic data 
(see Section 4.4.10).  Creek substrate is primarily silt, and the channel is unshaded due to the lack of 
riparian vegetation. Fish habitat within Shore Acres Creek upstream of Dundas Road appears to be limited 
to the first order streams that may be intermittent in nature.  

Station A 

Station A is located north of the 407 car-pool parking lot on Dundas Street East. It is a shallow, eroding, silt-
filled stream with little flow and a poorly defined channel. Upstream of the car pool lot, the stream flows 
through an agricultural field.  However, as it approaches the parking lot, it appears to have been diverted and 
channelized to accommodate the lot. Station A provides no direct habitat for fish. 

4.4.7 Tuck Creek Watershed  (Figure 6d) 

The surveyed sections of Tuck Creek flow though agricultural farmlands, urban park lands and eventually 
enter underground pipes. Upstream of Dundas Road, the tributaries run through a mixture of fallow and 
active agricultural farmland. Moderate stream gradients, steep vegetated banks and gravel/silt substrates, 
typify these tributaries. Downstream of Dundas Road, Tuck Creek flows through an urban park and enters a 
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culvert, subsequently flowing through piped sections under the neighbouring subdivision for an unknown 
distance. Fish habitat in the surveyed sections of Tuck Creek is limited due to the impacts of the surrounding 
farmland and the significant barrier of the subdivision culvert.  This is supported by the benthic analyses (see 
Section 4.4.10). 

Station 5 

Station 5 is located in a park on the south side of Dundas Street East, 200 metres east of Guelph Line. The 
creek was surveyed for 100 metres, and exhibited an average wetted width of approximately 1.5 metres. 
Undercut banks, deep pools, and overhanging cattails and grasses provided abundant in-stream cover. 
Stream morphology is a balanced mixture of riffles, runs, flats and pools. Silt, clay and detritus form the 
majority of substrate materials at the surveyed station. Most of the stream banks of the station appeared to 
be vulnerable to erosion, and signs of recent erosion were identified at several locations along its course.  
Overhanging cattails and grasses provide partial shading for the stream along the length of the station. 
Electrofishing at this station yielded no fish.  Downstream of the station, the stream flows into a large culvert 
and is piped under the neighbouring subdivision.  Upon entering the culvert the stream drops a vertical 
distance of one metre, creating a significant barrier to fish movement into the station.  Piping beneath the 
subdivision is also a significant barrier to fish movement through the system. 

4.4.8 Grindstone Creek Watershed (Figure 6e) 

Of the six watersheds surrounding the proposed lands, the tributaries of Grindstone Creek are located 
closest to the Subject Lands.  Those tributaries were considered a grouping of three sub-tributaries identified 
collectively as Tributary A1 in the Grindstone Creek Watershed Study (HRCA, 1998).  The watershed study 
report described the headwaters branches as poorly defined, flowing through agricultural and residential 
lands, as well as a golf course upstream of Cedar Springs Road.  The watershed study also suggested that 
aquatic habitat upstream of George Street, in the village of Waterdown, is limited by intermittent flows.  A 
waterfall at George Street is a significant barrier to fish passage.  The tributary was identified as a Type 4 
intermittent warmwater stream upstream of George Street in the subwatershed study report, with sections 
providing habitat for baitfish species. 

A portion of the Grindstone Creek watershed, the Mount Nemo West Branch, is the only watercourse 
present on the extension lands.  The following provides a detailed description of that reach of watercourse 
within the subject lands.  Additional comments are then offered regarding an off-site tributary, the East Arm 
of Mount Nemo Tributary West Branch. 

West Arm of Mount Nemo Tributary West Branch 

The upper reaches of this Grindstone Creek tributary (referred to herein as the Mount Nemo West Arm) are 
provided water from the existing Nelson Quarry.  An 8 inch pump from the Southcentral sump of the existing 
quarry is manually operated to discharge intermittently to the West Arm of the West Branch.  Approximately 
45% of the off-site discharge from the existing quarry is directed to this tributary. Pumped flow is directed 
through an underground pipe to higher ground adjacent to No. 2 Sideroad.  Ditching has been completed 
parallel to No. 2 Sideroad to improve drainage during quarry pumping operations.  Positive drainage is 
westward along No. 2 Sideroad and pumped water is directed through an open ditch to a ponded area in a 
cattail depression on the north side of the road.   Pumping is intermittent and sporadic, and consequently 
does not maintain a constant baseflow to the West Arm.  Due to this flow regime, the portion of the West 
Arm on the extension property is in a constant state of perturbation with unstable flows. 

The cattail depression is connected to a larger dug pond on the south side of No. 2 via a 60 centimetre 
diameter corrugated steel pipe (CSP) culvert, which was submerged at the time of the December 23, 2003 
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site visit.  The south dug pond is approximately 20 metres2 and is situated adjacent to No. 2 Sideroad 
between abutting residential lots.  Water in this online pond is normally clear and the depth ranges from 0.3 
to 0.75 metres deep, based on observations during 2000 site visits. The pond bottom is covered by thick 
growths of Stonewort (Chara spp.).  The pond bottom is composed of silt and muck.  In 2000, several brook 
stickleback were observed in the pond, and the fish could potentially move to upstream of No. 2 Sideroad 
under adequate flow conditions, as no barrier to upstream fish movement was observed.  

The pond outlets through a top draw structure to an overgrown reed canary grass meadow marsh.  A 
shallow low flow channel is present in some locations, however drainage appears to be braided in this area.  
Sections of flattened reed canary grass around the low flow area suggest that flows were higher prior to the 
December 23 site visit, possibly generated by a large rainfall in the preceding days, or recent pumping from 
the quarry, or a combination thereof. Immediately south of the rear lot line of the residences, some woody 
debris and mulch material occurs in the marsh and low flow channel areas.  

Approximately 100 metres downstream of No. 2 Sideroad, the braided flow and diffuse drainage from the 
meadow marsh area coalesces to form a defined low flow channel that continues south through the subject 
property to large golf course ponds on the east edge of the golf course.  The maximum low flow channel 
width is approximately 0.5 to 0.75 metres, and flow is very shallow, ranging from 5 to 7 centimetres deep.   
The flow channel appears to constrict and expand depending on quarry pumping operations, as the wetted 
width of the channel was noted as 2.0 metres wide during previous 2003 fieldwork conducted while quarry 
pumping was taking place.  Flattened grasses and cattails in the upper portions of the defined channel area 
suggest that recent high flows had also occurred prior to December 23. 

The flow morphology of the channel can be categorized primarily as a slow run, with occasional shallow 
pools.  Deeper pools are not present for the majority of the length of the creek that was surveyed.  Two 
smaller ponds are located on-line, one of which may be a remnant of one of the original larger ponds.  The 
first pond was encountered approximately 180 metres upstream of the golf course property boundary.  This 
pond appeared to be approximately 0.5 - 0.7 metres deep, and was approximately 15 metres long by 7-8 
metres wide.  Growths of Chara spp. were noted on the bottom of the pond.  The outlet of the pond abruptly 
reforms to a narrow low flow channel.  Flow continues as a slow run, until it encounters a second small on-
line pond, approximately 60 metres upstream of the golf course property.  The second pond is shallow at 
only 15 centimetres deep, and appears more as a 4 metre widening of the channel rather than a pool of any 
description.  The pond is featureless and lacks depth.  

Flow exits the second pond and continues to the edge of the golf course property.  At this point, it 
encounters two small diameter (approximately 30 centimetres) CSPs buried beneath a golf cart path, and 
enters the first of a series of larger golf course ponds. 

Riparian vegetation along the watercourse is dominated by thick reed canary grass and occasional cattail, 
particularly in the upper reaches.  Jewelweed and purple loosestrife were also noted during site visits in 
2000.  Occasional dogwood and willow shrubs are present, however these tend to be located away from the 
stream and do not offer maximum shading and overhead cover.  In some locations, vegetation is sparse and 
exposed gravelly soils are present.  As the watercourse approaches the golf course boundary, particularly in 
the vicinity of the two online ponds, golf course mowing practices have encroached on the feature and the 
riparian zone is either very narrow or non-existent along the west side of the channel.  Riparian vegetation is 
not present around the ponds on the golf course due to mowing practices. 

In some areas of the defined channel, gravels and some cobble have been scoured by high flows, revealing 
the nature of the underlying soil material.  Upstream areas are obscured by thick growths of cattail and reed 
canary grass in a silty muck soil.  Gravels are present in most areas of swift flow, and the limited slow 
flowing areas are characterized by deposited silt. 
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Pool habitat throughout the channel is very limited, restricted primarily to the two online pond remnants.  
Small, shallow pools are present, however they do not provide adequate deepwater habitat.  Electrofishing 
was completed on an 80 metres length of the creek channel on April 28, 2003.  The length of creek 
electrofished included the upper remnant small pond on the subject property.  One pumpkinseed sunfish 
was captured.  At the time, creek flows were high due to quarry pumping operations, and the pond depth 
was estimated at approximately 1.2 metres.  Electrofishing was also conducted in 2000, and one species of 
fish, brook stickleback, was captured at that time. During that sampling, 7 brook stickleback individuals were 
captured, in over 100 metres of stream that were inventoried. 

Downstream of the subject property, the watercourse flows through a series of online ponds on the golf 
course lands prior to reaching Cedar Springs Road.  Information contained in the Grindstone Creek 
Watershed Study indicates two species of fish were present in the vicinity of Cedar Springs Road during 
fieldwork completed for the study. Brook stickleback and creek chub were found in low numbers in the 
tributary.  The watershed study characterizes this tributary of Grindstone Creek as an intermittent, 
warmwater system.  Flows in the vicinity of Cedar Springs Road usually cease to exist around mid-summer. 
Further, the watershed study suggests this tributary exhibits signs of moderate to severe organic pollution 
based on benthic invertebrate sampling conducted in 2000.  Stations D and station GT description below 
further assessment information concern this the characteristics if this station. 

East Arm of Mount Nemo Tributary West Branch 

The East arm of the Mount Nemo Tributary West Branch starts as a defined (non-ditched) watercourse 
immediately south of the southeast limit of the subject lands.  This arm carries water from a catchment area 
of approximately 49 hectares that is upstream of the southern property boundary.  Additional stream 
characteristics downstream, are provided below under the heading Station C.  

4.4.9 Description of Grindstone Creek Fisheries Assessment Stations 

Station 8 

Station 8 is located south of the Dundas Street East crossing, west of Cedar Springs Road. The station is 
approximately 100 metres in length and has an estimated wetted width of 2.5 metres, with a maximum pool 
depth of 0.9 metres. Overhanging grasses provide most of the instream cover, and boulders, undercut 
banks, and pools are also common.  Additional cover is provided by small accumulations of large organic 
debris and cobble.  Creek morphology consists primarily of flats and runs, however a few deep pools and 
small riffles were also observed.  The predominant substrates in the slower sections of the creek are silt and 
detritus, with scoured gravel, cobble and sand exposed in the swifter flowing areas.  Most of the banks along 
the station are protected by dense growths of terrestrial vegetation.  Small isolated areas of erosion and 
deposition are present at a few locations.  A buffer provided by riparian vegetation extends an estimated 30 
metres beyond the creek, and is comprised primarily of dense grasses and sparse deciduous trees. Beyond 
the 30 metres natural buffer, land use is residential and commercial.  The fisheries inventory of the station 
identified three species of fish, including Brook Stickleback, Creek Chub and Bluegill. 

Station 8Q-2 

Station 8Q-2 is located on the east side of the Cedar Springs Road crossing, south of the No.1 Sideroad. 
The station was surveyed for approximately 80 metres in length, and exhibited an estimated wetted width of 
1m and a maximum pool depth of 0.4 metres.  Aquatic grasses and dense growths of cattails provide the 
majority of instream cover.  Deep pools and undercut banks were also observed in limited locations.  Stream 
flow morphology at the station is predominantly run, with few pools and riffles.  Silts, clays, and detritus form 
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the substrates over the majority of the creek bed, with sparse, cobbles gravels and sands restricted to the 
few riffles.  The creek banks at this station are shallow, gently sloping and completely protected by cattails 
and aquatic grasses.  The grasses and cattails provide partial shading to the creek throughout the day. 
Surrounding land use for the station was open meadow and scrubland. (Figure 6e) 

Station B 

Station B was examined for approximately 100 metres in length, at the No.1 Sideroad crossing, east of 
Cedar Springs Road. The estimated average wetted width of the creek was 0.3 metres.  Low riparian 
grasses and vegetation provided the only cover for the creek.  Stream morphology at this station is an even 
mixture of runs and flats.  Shallow bank angles and dense vegetation protect the creek banks from erosion.  
Surrounding land use north of the road is open meadow, while to the south it is residential lawn.  The high 
density of terrestrial grasses observed in the creek channel suggests that it may be intermittent. (Figure 6e). 

Station C 

Station C is located northeast of the Cedar Springs Road / No.1 Sideroad intersection.  The station was 
surveyed for approximately 60 metres, and has an average wetted width of 0.75 metres.  Instream cover is 
provided by large organic debris, cobble, and aquatic grasses. Stream morphology is characterized by 
predominantly run, and to a lesser extent, flat.  A small stretch of riffle was also noted. The substrate at the 
station is primarily sand, silt, and gravel, however, a few areas of cobble were identified.  A mixture of 
grasses, cattails, shrubs, and willow trees, protects the creek banks of the surveyed station.  Beyond the 
riparian zone the surrounding land use is former agricultural land consisting of long grasses and shrubs.  
When observed in September, 2003 stream flow was significantly reduced from previous observations, to a 
trickle. (Figure 6e) 

Station D 

This station is located 20 metres upstream of the confluence with the tributary characterized at Station C.  
Station D is approximately 150 metres in length, with an average wetted width of 1.5 metres, and a 
maximum observed pool depth of 0.4 metres.  Overhanging riparian vegetation provides a significant amount 
of instream cover.  Undercut banks are rare, but create additional cover for aquatic organisms in some 
locations.  Stream flow at this station is predominantly runs, with fewer flats and isolated pools.  Sand, silt 
and gravel characterize the substrate.  The majority of the banks are protected by dense riparian vegetation, 
although regions of undercutting indicate some vulnerability to erosion.  The riparian vegetation found within 
the first 5 metres of the creek is densely packed mats of terrestrial grasses, which makes a transition to 
dogwood and willow shrubs further away from the top of bank. (Figure 6e) 

Station GT 

Station GT is located in the creek on the Subject Lands, adjacent to the golf course on the west side of the 
property.  A 100 metre section of the creek was surveyed.  The creek consists of a chain of ponds linked by 
short and shallow swift narrows, and deeper, slower flowing channels.  At the time of assessment, the creek 
was receiving a significant amount of discharge water from the active Nelson quarry.  Cover in the ponds 
and slower channels, is provided by an abundance of submergent aquatic vegetation.  Cobble and gravel 
provide some cover in the short swift flowing channel.  Stream flow consists of mostly runs, pools and flats, 
with a small stretch of riffle at the southern end of the station.  Bank stability is maintained throughout the 
station by gently sloping vegetated banks in the areas with slower water velocities, and by large cobbles and 
boulders in sections with increased water velocities.  East of the station, the abutting land is open meadow. 
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To the west of the station land use consists of the Camisle Golf Course. A 2003 fishing inventory at this 
station yielded a catch of one pumpkinseed. 

4.4.10 Benthic Studies 

A summary of the benthic invertebrate community analysis is provided in Table 4. 

 

Table 4. Benthic Community Indices, 2003 
Enumerations Relative Abundance of Taxonomic Groups 

Station # Watercourse Mean # of 
Organisms 

Mean # 
of Taxa

Mean # 
of EPT 
Taxa 

Mean % 
EPT 

Organisms
Mean % 

Chironomids 
Mean % 
Other 

Insects 
Mean % 
Annelids

Mean % All 
Other 

Organisms
1 Willoughby 

Creek 
1,392 52 21 48.3 27.8 17.7 0.1 6.0 

2* Shore Acres 
Creek 

        

3 Lowville Creek 115 24 6 28.6 14.3 42.8 10.3 4.0 

4 Appleby Creek 509 15 2 12.4 17.3 40.1 1.9 28.4 

5 Tuck Creek 778 11 2 0.8 90.8 5.6 0.1 2.7 

6 Mount Nemo 
Creek 

311 24 5 15.0 18.9 48.6 4.0 13.5 

7* Grindstone 
Creek 

        

8 Grindstone 
Creek 

1,174 22 3 1.6 37.8 31.1 21.3 8.3 

* Based on the available habitat, only qualitative samples were collected from Stations 2 and 7 and, therefore, community 
indices were not calculated. 
 

Benthic survey stations are illustrated on Figures 6a through 6f (see Q-Stations). 

The benthic community data range from good (Willoughby Creek, Grindstone Creek), in water quality to 
average (Lowville Creek, Appleby Creek and Mount Nemo Creek) to poor (Tuck Creek and Shore Acres 
Creek).  Further details follow. 

The total abundance of organisms was highest in Grindstone Creek and Willoughby Creek (i.e., with a mean 
of 1,174 and 1,392 organisms at Stations 8 and 1, respectively) and was lowest in Lowville Creek (115 
organisms at Station 3).  While a low abundance of organisms is generally indicative of limited habitat 
potential, it should be noted that a high abundance of organisms only indicates good water quality if the 
community composition is diverse and the species present are generally pollution intolerant.  As discussed 
below, Willoughby Creek and Grindstone Creek support diverse benthic invertebrate communities. 

Willoughby Creek demonstrates the highest taxa richness (i.e., mean of 52 taxa at Station 1), with many of 
these taxa being the pollution sensitive mayflies (from the order Ephemeroptera-E), stoneflies (Plecoptera-P) 
and caddisflies (Trichoptera-T) (i.e., mean of 21 EPT taxa).  The relative abundance of major taxonomic 
groups is summarized in the last five columns in Table 4. Sensitive EPT organisms dominate the benthic 
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invertebrate community at Station 1 (48.3%), thereby characterizing it as an intolerant community that is 
relatively vulnerable to potential environmental impacts. 

Grindstone Creek also supports good benthic invertebrate habitat.  While the community is dominated by 
tolerant chironomids (37.8%), Station 8 also demonstrates a high organism abundance and taxa richness. 

Tuck Creek exhibits the most pollution tolerant benthic invertebrate community; it has the lowest taxa 
richness (mean of 11 taxa at Station 5) and, with Appleby Creek, shares the lowest EPT index (mean of 2 
EPT taxa).  Tuck Creek is also dominated by the pollution tolerant chironomid family (90.8%). Benthic 
communities may be indicative of environmental stress when a single species or group comprises > 60% of 
the total community assemblage.  Because the dominant organisms in Tuck Creek are among the most 
tolerant benthic invertebrates, Station 5 is the most habitat limited station.  These data are supported by the 
fisheries data. 

Lowville Creek and Appleby Creek and Mount Nemo Creek are all dominated by insects other than EPT 
organisms (i.e., the most sensitive insect taxa) or chironomids (i.e., the most tolerant insect taxa).  These 
stations (i.e., Stations 3, 4 and 6, respectively) support adequate benthic invertebrate communities and 
aquatic habitat. 

Because only qualitative sampling was conducted at Stations 2 (Shore Acres Creek) and 7 (Grindstone 
Creek), benthic community indices could not be calculated on these data.  However, qualitative data still 
offer results that include a presence/absence species list.  From these data, it is noted that the Station 7 
Grindstone Creek data generally support the findings from the Station 8 Grindstone Creek data.  Meanwhile, 
the total number of benthic invertebrate taxa captured at Station 2 is lower than the totals for organisms 
captured all other stations.  Therefore, Shore Acres Creek likely supports limited habitat potential compared 
to the other aquatic sampling stations.  These data are supported by the fisheries data. 
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5 ANALYSIS OF NATURAL HERITAGE FEATURES 

5.1 PROVINCIAL POLICY STATEMENT 

The seven natural heritage features to be considered under the ARA are in accordance with Policy 2.3 of the 
PPS, and are identified in Section 1.0. With regards to the Subject Lands, these features are discussed in 
the following.  The one confirmed feature that is of note from a Provincial perspective (i.e. fish habitat) is 
depicted on Figure 7. 

5.1.1 Significant Wetlands 

There are no provincially significant wetlands within the proposed extraction site or within 120 metres of the 
site. There are no provincially significant wetlands with the Study Area that are within the zone of potential 
hydrogeological influence, as defined by Golder. There are also no provincially significant wetlands along 
watercourses in the Grindstone Creek watershed downstream of the Subject Lands.  

5.1.2 Potential Significant Portions of the Habitat of Endangered and Threatened Species 

Endangered and threatened species are identified by the OMNR using procedures established by the 
Committee on the Status of Species at Risk in Ontario (COSSARO). Butternut was designated as 
Endangered in November 2003 by the federal Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC), although it has not yet been added to Schedule 1 of the Species at Risk Act, pending public 
consultation. In Ontario, it has not been designated, but federally endangered species are generally 
considered to be provincially “Threatened”, and would therefore need to be considered under the “significant 
portions of the habitat of endangered and threatened species” provision of the Provincial Policy Statement. 

Butternut has been severely impacted by the butternut canker. Little is known about the extent of this 
disease in Ontario, however, in the United States, disease-free trees are rare but have been discovered 
growing alongside diseased trees (Anderson, 1996). According to the Canadian Forest Service web site 
(2004), control of infected trees is not possible. Management recommendations from the Canadian Forest 
Service include the following: 

• Infected trees suitable for harvesting should be removed as soon as practical 

• Dead butternut and those showing poor vigor should be removed to promote regeneration and 
to lower inoculum load 

• Trees with a minimum of 30% dead crowns and a minimum of 20% of the main stem cankered 
should be removed 

• Trees with up to 50% crown dieback can be maintained if their stems are not cankered. 

Eight butternut trees or saplings were located on the Subject Lands. Three apparently healthy specimens, 
ranging in size from 29-37 centimetres diameter at breast height, were present at the western edge of the 
southwestern forest unit FOD 5-8. Two additional trees and one sapling located in the same woodlot and in 
the nearby hedgerow showed signs of significant decline and canker. A tree showing signs of disease was 
also found in the south central hedgerow portion of the property. One healthy sapling (3.0 centimetres dbh) 
was located in the northeastern corner of the property. 

Butternut is a shade-intolerant species, and so removal of adjacent trees and the associated edge creation 
does not carry the same level of concern as for forest interior species. Butternut is characterized by a long 
taproot, rather than a large, shallow, spreading root system.  The OMNR does not have guidelines for 
determining the significant portions of the habitat of this species. Thus, while the locations of the butternut 
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trees are shown on Figure 5, the question of whether or not the locations should be deemed “significant 
portions of the habitat of threatened species” has not been answered at this stage.  Healthy individual trees 
occur along the western margins of this site. Other butternut trees and larger populations likely occur within 
the broader Study Area.  

5.1.3 Fish Habitat 

The spring 2003 fisheries survey identified Willoughby Creek as a significant coldwater stream in the region, 
supporting a population of brook trout.  A significant barrier at the Cedar Springs Dam provides a partition 
between native brook trout upstream of the dam and brown trout, rainbow trout and chinook salmon that are 
known from Bronte Creek.  Brook trout are particularly sensitive to groundwater contributions in their stream 
habitat.  This species actively seeks out areas of upwelling or seepage to create spawning nests, or redds.  
The constant temperature of the groundwater upwelling zone allows for a controlled temperature 
environment in which the eggs may incubate and mature to hatching.  Upon emergence from the eggs, 
young brook trout fry require constant cold temperatures to maintain an optimum environment for early 
growth.  Adult brook trout will retreat to upwelling areas as thermal refuges during summer when ambient 
water temperatures may increase beyond comfort ranges.  It is clear that groundwater is the most important 
habitat feature for this species. 

The remainder of the creeks observed during the spring 2003 survey are typical of warm water baitfish 
tributaries in the region. No significant species or critical habitats were found within the observed sections of 
these surrounding tributaries.  These observations are generally consistent with both the Bronte Creek and 
Grindstone Creek Watershed Studies.  Many of the tributaries proximate to the existing Nelson Quarry and 
the proposed extension lands are intermittent, particularly in their extreme headwater areas along Britannia 
Road, Walkers Line and Sideroad No. 1.  The upper reaches of Grindstone Creek have been recognized as 
intermittent and limited with respect to fish habitat due to a lack of baseflow.  Indeed, the watercourse 
present on the extension lands, Mount Nemo Tributary West Branch, and extending onto the Camisle Golf 
Course is dependent on quarry pumping and discharge operations for quantity and duration of flow.  When 
pumping stops, creek flows diminish and become intermittent.  This flow regime has no constant pattern, and 
is dependent on operations in the existing quarry.  Thus, the instability of the flows results in an ongoing 
perturbation to habitat conditions.  The East Arm of the Mount Nemo Tributary West Branch recognized as 
intermittent is dependent on surface runoff.  The upper catchment area of this arm extends into and east of 
the Subject Lands.  Although it is limited from a fisheries perspective by its tendency toward an intermittent 
stream, it does provide energy and some flow contribution to the downstream fisheries found in the 
Grindstone System. Watercourses in the Shore Acres, Tuck, and Appleby Creek catchments have been 
altered significantly through downstream urban development and the extension of Highway 407.  The 
headwaters of these watercourses lie within primarily agricultural lands and exhibit ephemeral to intermittent 
flow characteristics.  Tuck and Shore Acre Creeks in particular possess degraded water quality (as indicated 
by benthic discussions presented in this report). 

Ephemeral streams tend to be runoff driven, and are generally not influenced by the elevation of the 
groundwater table.  Intermittent streams flow during spring runoff conditions and possibly during late fall 
rainy periods, when the groundwater table is sufficiently recharged to intersect the invert of the creek bed.  
However, intermittent systems generally become discontinuous or dry up completely when groundwater 
table elevations drop as summer progresses.  Perennial streams are generally persistently connected to the 
groundwater table and therefore flow year round, or for greater than 90 % of the year. 
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5.1.4 Significant Woodlands 

General guidelines for determining significance of these features are presented in the Natural Heritage 
Reference Manual for Policy 2.3 of the Provincial Policy Statement (OMNR, 1999).  Criteria suggested by 
the Natural Heritage Reference Manual (NHRM) for designating significant woodlands include woodland 
size, shape, proximity to other woodlands or natural features, linkages, species diversity, uncommon 
characteristics, and economic and social values.   

The remaining woodlands fall into four distinct units. These are located in the northwest corner of the Subject 
Lands (white cedar/white spruce plantation, 3.7 hectares; ELC Unit CUP3-12), the southwest corner (sugar 
maple/white ash deciduous forest and white pine plantation, 6.3 hectares; ELC Unit FOD 5-8 and CUP3-2), 
the southeastern corner (sugar maple/oak deciduous forest and red ash and silver maple deciduous swamp, 
6.5 ha (ELC Units SWD 2-2, SWD3-2 and FOD5-3) and the deciduous swamp, sugar maple forest and 
poplar forest located on lands adjacent to the property immediately to the east (8.0 hectares) (Figure 4); 
ELC Units FOD5-1, FOD8-1, and SWD3/SWD2-2). Located above the brow of the Niagara Escarpment, 
these units do not qualify as significant on the basis of size, uncommon characteristics or unusual species 
diversity.  They contain no or negligible amounts of interior habitat (more than 100 metres from the woodland 
edge).  The woodlots are relatively isolated in the landscape and are hundreds of meters from the large 
significant woodlands of the ANSIs and ESAs.  Field work conducted to-date has not identified any forest 
patches that are over 99 years of age. (The presence of individual trees exceeding 99 years would not be 
sufficient to meet this significant woodland criterion.)  As a result, none of the woodlands on or within 120 
metres the subject land would be considered significant. 

5.1.5 Significant Valleylands 

Recommended criteria for designating significant valleylands include prominence as a distinctive landform, 
degree of naturalness, importance of its ecological functions, restoration potential, and historical and cultural 
values. Given a review of these criteria, there are no significant valleylands on or with 120 metres of the 
Subject Lands. 

The significant valleylands such as Medad Valley in the Study Area will not be affected by the purposed 
extraction operation. There is no overland or hydrogeological link to the Valleylands in the Study Area and 
they are beyond the predicted zone of hydrogeological influence (Golder 2004). 

5.1.6 Significant Wildlife Habitat 

The Natural Heritage Reference Manual provides criteria and guidelines for designating significant wildlife 
habitat. There are two other documents, the Significant Wildlife Habitat Technical Guide and the Significant 
Wildlife Habitat Decision Support System, that can be used to help decide what areas and features should 
be considered significant wildlife habitat (OMNR, 2000). 

Seasonal Concentration Areas 

Seasonal concentration areas are those sites where large numbers of a species gather together at one time 
of the year, or where several species congregate. The following is a partial list of numerous potential 
examples: deer yards, snake and bat hibernacula, waterfowl staging areas, bird nesting colonies, and 
passerine migration concentrations. Only the best examples of these concentration areas are usually 
designated as significant wildlife habitat. Areas that support a species at risk, or if a large proportion of the 
population may be lost if the habitat is destroyed, are examples of seasonal concentration areas which 
should be designated as significant. 
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Studies and background review conducted for this study did not identify any seasonal concentration areas 
on the Subject Lands. 

Migration Corridors 

Migration corridors are areas that are traditionally used by wildlife to move to one habitat from another. This 
is usually in response to different seasonal habitat requirements. Some examples are trails used by deer to 
move to wintering areas, and areas used by amphibians between breeding and summering habitat. 

No migration corridors were identified on the Subject Lands 

Rare or Specialized Habitat 

Rare or specialized habitat, are two separate components. Rare habitats are those with vegetation 
communities that are considered rare in the province. SRANKS are rarity rankings applied to species at the 
“state”, or in Canada at the provincial level, and are part of a system developed under the auspices of the 
Nature Conservancy (Arlington, VA). Generally, community types with SRANKS of S1 to S3 (extremely rare 
to rare-uncommon in Ontario), as defined by the Natural Heritage Information Centre (NHIC), could qualify. It 
is assumed that these habitats are at risk and that they are also likely to support additional wildlife species 
that are considered significant. No rare habitat occurs on the Subject Lands. 

Specialized habitats are microhabitats that are critical to some wildlife species. Potential examples include 
moose aquatic feeding areas, salt licks for ungulates, and groundwater seeps for Wild Turkeys. 

No potential specialized habitats were identified on the Subject Lands. 

Species of Conservation Concern 

The biggest group is habitat for species of conservation concern. This includes four types of species: those 
that are rare, those whose populations are significantly declining, those that have been identified as being at 
risk to certain common activities, and those with relatively large populations in Ontario compared to the 
remainder of the globe. 

Rare species are considered at five levels: globally rare, nationally rare (with designations by the Committee 
on the Status of Endangered Wildlife in Canada [COSEWIC]), provincially rare, regionally rare (at the Site 
Region level), and locally rare (in the municipality or Site District).  This is also the order or priority that 
should be attached to the importance of maintaining species.  Some species have been identified as being 
susceptible to certain practices, and their presence may result in an area being designated significant wildlife 
habitat.  Examples include species vulnerable to forest fragmentation and species such as woodland raptors 
that may be vulnerable to forest management or human disturbance.  The final group of species of 
conservation concern includes species that have a high proportion of their global population in Ontario.  
Although they may be common in Ontario, they are found in low numbers in other jurisdictions.   

Species of conservation concern of interest on the Subject Lands, designated because they are rare or 
declining include the provincially significant Jefferson Salamander and several locally significant plants.  The 
1989 record of the Jefferson salamander was noted in the wetland area well outside the Subject Lands, east 
of Guelph Line. Based on the investigation undertaken by the field team and the MNR, the Jefferson 
salamander was not encountered on the site.  As such the vernal pools present are not considered 
significant habitat for the species. 

Two area-sensitive bird species, which are vulnerable to forest fragmentation because they require large 
wooded blocks, were observed on site. There are no contiguous forest blocks that exceed 10 hectares on 
the Subject Lands, so these species are likely using a series of woodlots that may include the extensive 
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forest of the Niagara Escarpment to the east. Because the woodlots on site do not support diverse 
community of area-sensitive species, and because they do not comprise a significant portion of the forest in 
the immediate vicinity, in the City of Burlington or in the Region of Halton they would not be considered 
significant wildlife habitat for area-sensitive species.  Butternut is discussed in section 5.1.2 of this report. 

5.1.7 Significant Areas of Natural and Scientific Interest (ANSIs) 

The significance of ANSIs is determined by the province, according to standardized evaluation procedures. 
There are no ANSIs either on or within 120 metres of the subject lands. 

The ANSIs found in the Study Area nearest the Subject Lands are not directly linked to the Subject Lands 
and are not within the predicted zone of hydrogeological influence (Golder 2004).  
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6 POTENTIAL IMPACTS AND MITIGATION 
The analysis of the seven natural heritage features to be considered under the ARA have confirmed one 
significant environmental element of provincial interest on, or adjacent to, the Subject Lands; Fish Habitat: 

Furthermore, several regionally or locally significant environmental elements were noted, including regionally 
significant wetlands and locally significant plant species.  Regionally and locally significant natural heritage 
features, while not matters of provincial interest, are considered as important features that need to be 
addressed in this local context. 

Four healthy Butternut trees have been observed on the Subject Lands.  The determination of habitat of 
endangered and threatened species is a matter of provincial interest and the determination as it relates to 
this species is presently under review.  Tracts of protected forest associated with ANSIs and ESAs in the 
broad Study Area, potentially provide suitable habitat for Butternut, as well.  

Impacts to provincially, regionally and locally significant elements are discussed below. 

6.1 FISH HABITAT 

This section discusses potential direct and indirect effects associated with the quarry establishment, 
operation and post-extraction. There are two main impacts that could cause effects associated with the 
aquatic resources; 

1) A change in contributing surface waters (e.g. surface catchment area removed by extraction, 
altered pumping regime from quarry dewatering), and 

2) Altered ground water table associated with drawdown and/or with mounding associated with 
extraction and post-extraction scenarios. 

Surface Water Impacts 

Two tributaries of Grindstone Creek are potentially more directly affected by the proposed extraction: the 
West Arm of the Mount Nemo Tributary West Branch (characterized in this report with field data collected 
from Station GT) and the East Arm of the Mount Nemo Tributary West Branch found adjacent to the Subject 
Lands to the south (characterized in this report with field data collected from Station C). The Mount Nemo 
Tributary West Branch of Grindstone Creek will be retained in its current location and will not be included 
within the extraction limits of the extension.  Instead, this watercourse will continue to convey discharge from 
the south-central sump of the existing quarry until rehabilitation is completed in the existing quarry.  In 
addition, quarry water from the proposed extension will be discharged to the on-site portion of this 
watercourse, as will drainage from the area currently draining to the east arm of the tributary (characterized 
by Station C on Figure 6a).  The progression of these changes in drainage area and direction will take place 
over a period of about 20 years. 

West Arm of Mount Nemo Tributary West Branch 

Under existing conditions, approximately 45% of the discharge leaving the existing quarry operation is 
directed to the West Arm.  This discharge is sporadic and intermittent, and dependent on quarry operations 
with respect to pumping requirements on a day to day basis.  When no pumping occurs, the West Arm flow 
is reduced and eventually becomes discontinuous and intermittent.  The existing flow regime is therefore 
artificial and unstable, and a constant perturbation occurs in the upper reaches of the tributary. 

In the first 10 years of the quarry extension operation a portion of the drainage area contributing to the on-
site portion of the Mount Nemo Tributary West Arm will be removed.  The water that would normally be 
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captured in this drainage area will be collected in a sump within the quarry extension. The Mount Nemo 
Tributary West Arm will not be removed during extraction, and will be provided with a setback of 15 metres 
based upon hydrogeologic considerations.  The combination of discharge from the existing quarry and that 
from the proposed extension will continue to provide flows of greater volume and duration than would occur 
under no pumping activities.  This increase in flow volume and duration will continue to provide the Camisle 
Golf Club to the west with water, which is stored in a series of online ponds and utilized for irrigation.  
Recommendations regarding potential flow limits and erosion management measures will be subject to 
subsequent discussions and attention in an Adaptive Management Plan (AMP). 

Under fully mined conditions (with mitigation), there will be an approximate 9% increase in average annual 
flow in the Grindstone Creek Mount Nemo Tributary West Branch at Cedar Springs Road.  As will be 
discussed further, any loss in groundwater discharge will be negated by the increase in the proposed 
extension surface water discharge to this tributary.  There may be some beneficial temperature modification 
in the West Arm as the result of pumping of cooler water from the quarry sumps. However, this may also be 
somewhat negated by the impacts of the online downstream golf course ponds, depending upon the long-
term management of that operation. 

During final rehabilitation conditions of the proposed extension and the existing quarry, some changes will 
occur.  The operational and mitigation water requirements will be terminated, due to the reversion of the site 
to a rehabilitated condition.  A gravity discharge will be installed in the northwest corner of the existing 
quarry, and will discharge solely to the Willoughby Creek tributary at Colling road.  At present, approximately 
55% of the existing quarry discharge is directed to the Willoughby Creek tributary, however under 
rehabilitated conditions, 100% of the excess water in the existing tributary will be discharged to this tributary.  
Due to topographic constraints (i.e. differences in elevation), a gravity discharge cannot be provided to the 
West Arm. Therefore, all flow contributions from the existing quarry to the West Arm will cease. 

Due to the cessation of pumping from the existing quarry, the West Arm will experience a reduction in flow.  
The removal of this artificial means of maintaining flow will result in a 54% reduction in average annual flow 
in the West Branch tributary at Cedar Springs Road.  It is important to recognize that the proposed extension 
will not exert this impact.  Rather, the impact is associated with the termination of pumped discharge from 
the existing quarry, which will occur regardless of the proposed extension. 

The rehabilitation of the extension will include a gravity discharge of excess water from the extension lake at 
a controlled rate to the West Arm of the West Branch on the Camisle Golf Club lands.  The point of 
discharge will be at the Camisle Golf Club property boundary, and cannot be directed to the upper end of the 
West Arm due to topographic constraints.  The upper end of the West Arm is currently subjected to unstable 
and intermittent flows, and is limited in its ability to provide stable habitat conditions for fish.  Storage in the 
Camisle Golf Club ponds likely results in temperature and water quality impacts to flows downstream of the 
golf course, however there may also be positive impacts associated with the ponds.  The ponds will hold 
back water and discharge at a regular rate to downstream reaches, thus dampening the effects of sporadic 
and intermittent flows which occur in the upper reaches of the West Arm.  The flow buffering effects of the 
ponds are expected to continue following rehabilitation and conversion of the proposed lake discharge to a 
passive gravity overflow system.  Although flows will not be directed to the upper reaches of the West Arm, it 
is important to remember that the current condition is artificial and highly fluctuating. 

East Arm of Mount Nemo Tributary West Branch 

The East Arm of the Mount Nemo Tributary West branch will be directly impacted by the quarry extension, 
as 49% of the upper catchment which supports this intermittent reach will be redirected to the Mount Nemo 
West Branch.  This is due to the removal of the portion of catchment on the extension site during extraction.  
The catchment south of the extension lands (51%) will continue to convey water to the East Arm, however 
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overland flow contributions will be reduced. The confluence of the two watercourses (the West Branch and 
East Arm) is located approximately 1,250 metres downstream of the southern limit of the Subject Lands.  
Under operational conditions, flows in the combined West Branch at Cedar Springs Road will remain 
unchanged, primarily due to the pumping and discharge that will be directed to the West Arm.  Under 
rehabilitated conditions, pumping to the West Arm will cease and flows will be dependent on the gravity 
discharge from the proposed extension lake. Under each scenario, the flows in the East Arm will be 
impacted above the confluence due to the removal of the extension portion of its catchment.   It is expected 
that some flow will occur in the East Arm due to runoff and snowmelt generated in the remaining portion of 
its catchment, however it is likely that the duration and quantity of flows will be reduced in comparison to 
existing conditions.  The East Arm reach is currently considered intermittent, however the no flow period will 
likely increase in duration. 

Groundwater Impacts on Surrounding Tributaries and Mitigation Discussions 

Golder has undertaken extensive flow monitoring and water quality sampling within the surrounding 
tributaries.  These results, along with the calculation of a water balance for the proposed quarry extension, 
are documented in the Hydrogeological Report (Golder, 2004). 

During the hydrogeological study, flows in the various tributaries surrounding the existing quarry and 
proposed extension were measured as maximum, minimum and average. The flows were then compared to 
a calibrated existing conditions groundwater model, and the groundwater discharge reductions that were 
predicted by the groundwater model for fully mined, and fully rehabilitated conditions.  These comparisons 
were made for mitigated and unmitigated scenarios to determine the resultant reduction in stream flows 
expected as a result of the extraction and changes in drainage area as well as groundwater infiltration and 
flow direction. The average annual stream flow rates were considered conservative (low) as the 
measurements taken during preparation of the model did not occur during wet weather events.  Spring melt 
was captured, however the overland runoff captured by these streams during wet weather events (rains and 
thunderstorms) is not reflected. 

Generally, Golder (2004) found that tributaries southeast of the quarry, including Shore Acres Creek, Tuck 
Creek and the Grindstone Creek Mount Nemo Tributary East Branch flowed for a shorter duration during the 
year than the other tributaries to the west and north of the existing quarry. These systems are considered 
intermittent, in contrast to Willoughby Creek, which is considered perennial and reliant on groundwater for 
sustained permanent flows. 

The groundwater modeling exercise predicted general decreases (from existing conditions to fully mined with 
mitigation) in the average annual groundwater discharge to Shoreacres Creek (1.7 L/s or 25% reduction), 
Appleby Creek (0.7 L/s or 21% reduction) and Grindstone Creek Mount Nemo Tributary West Branch (6.7 
L/s or 50% reduction. The predicted decrease in groundwater discharge to the Mount Nemo West Branch 
tributary will be negated by the increase in the proposed extension surface water discharge of 19.0 L/s from 
the sump, which will translate to a 9% increase in average annual flows.  The groundwater discharge 
decreases in Shoreacres and Appleby Creeks translate to a reduction in average annual flows of 
approximately 6% and 8% respectively.  These numbers indicate that much of the flow in these systems is 
generated by runoff rather than groundwater, which is consistent with their current intermittent regime and 
their drying up during the summer.  This trend will continue, however the dry period may be extended as a 
consequence of the proposed extension.  During spring melt and higher precipitation levels (such as in the 
spring/early summer), the predicted flow reductions would be less, and would not affect the passage of fish 
that may move into the upper reaches of these tributaries during spring flows.  All other creeks in the area of 
influence are expected to remain within  + 1 % of their average annual flows. 
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Under fully rehabilitated conditions, the groundwater model predicted decreases in average annual 
groundwater discharge in Shoreacres Creek (1.0 L/S or 15%), Appleby Creek (0.6b L/s or 18%) and 
Grindstone Creek Mount Nemo Tributary West Branch (2.0 L/s or 15%).  These changes translate to slight 
flow regime changes in average annual flows at Appleby Creek (5% reduction at Dundas Road), and 
Shoreacres Creek (5% reduction at Dundas Street).  Grindstone Creek Mount Nemo Tributary West Branch 
at Cedar Springs Road will express a 54% reduction in average annual flow, primarily due to cessation of 
discharge from the existing quarry operation, and not due to the quarrying of the extension lands.  This 
reduction would occur irrespective of the extension lands as the existing quarry becomes rehabilitated. 

The average annual flow volume to the Bronte Creek tributaries (Willoughby Creek, Lowville Creek, Mount 
Nemo Creek) under rehabilitated conditions will be relatively unchanged from the existing condition.  Results 
show that Willoughby Creek and Lowville Creek will actually express slight increases in groundwater 
discharge.  All other creeks are predicted to remain within + 2% of their average annual flows.  

All results of the groundwater modeling and translation to measured annual stream flow are provided in the 
Hydrogeological and Surface Water Assessment Report (Golder, 2004). 

Summary of Watercourse Impacts 

The systems most affected by the decreases in groundwater discharge are ephemeral to intermittent 
systems that do not support sensitive fisheries.  Appleby and Shore Acres Creeks are systems that are 
highly impacted by agricultural activities in their headwaters, and perturbations associated with Highway 407 
and urban development in reaches downstream of Dundas Street.  These systems have been observed as 
intermittent or stagnant during various field investigations.  The groundwater modeling did not take into 
account storm flows or flows associated with spring freshet and early summer rains, which are likely 
responsible for generating the greatest portion of streamflow in these systems.  Seasonal fluctuations in flow 
volume (such as spring runoff) likely provide the only opportunities for fish use of the uppermost reaches of 
these headwater streams.  However, based on field observations of these various tributaries, there is a 
general lack of habitat features and the habitat present is degraded.  When flows subside and eventually dry 
up, fish retreat to downstream reaches or deeper pool refugia.  This cycle will continue with extraction, 
however, the duration of the period of intermittent flows may be subject to some limited increase. 

The watercourse of greatest ecological sensitivity in the general vicinity is Willoughby Creek.  This Bronte 
Creek tributary was noted to support critical brook trout spawning and rearing habitat, as noted with the 
presence of juvenile brook trout captured during 2003 surveys.  As noted previously, brook trout are reliant 
on groundwater for virtually all portions of their life cycle; spawning, incubation, nursery refugia and thermal 
refugia during summer.  The loss of groundwater discharge to this system would represent an important 
effect.  According to the hydrogeological modeling, the Willoughby Creek tributary would not experience any 
decrease in groundwater discharge under mitigated and unmitigated extraction scenarios. Under full 
rehabilitation following extraction, groundwater discharge will actually increase.  The Lowville Creek will also 
experience an increase in groundwater discharge.   

A long portion of the upper catchment of the East Arm of the Mount Nemo Tributary West Branch will be 
displaced and redirected to the West Branch. This will reduce the flow in this arm, particularly in the spring 
and during periods of heavy precipitation. This tributary occurs in an agricultural context, with limited riparian 
habitat. The mid-section of this reach, in particular, is visibly degraded by agricultural practises. The 
predicted effect will only extend to the confluence with the main branch, Mount Nemo West Tributary, where 
the two creeks meet. The overall water balance downstream of this point will remain relatively similar and 
continue to provide equal flow to the Grindstone system during operation of the extension and continued 
pumping from the existing quarry. The reduction in flow in the East Arm will likely extend the dry period of 
this reach and also result in a loss of some of the energy provide to downstream habitats.  
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Under rehabilitated conditions, the pumping from the existing quarry will cease, and flows in the upper 
reaches of the West Arm will become intermittent for a greater period of time than under existing conditions. 
In addition, there will be a decrease in average annual streamflow measured in the West Branch at Cedar 
Springs Road. The existing flow regime is sporadic and intermittent in this reach at present, and contributes 
to unstable habitat conditions.  The existing productivity of this habitat is compromised, as evidenced by the 
low catch during electrofishing in this reach. In addition, there will be a decrease in average annual 
streamflow measured in the West Branch at Cedar Springs Road. The existing golf course ponds likely serve 
to dampen the effects of the sporadic pump discharge, and allow for a more stable flow regime downstream 
of the Camisle Gold Club.  This condition is expected to continue when the gravity discharge of the future 
extension lake is constructed and flows are directed to the Camisle Golf Club lands. 

Mitigation Options 

In order to reduce impacts to groundwater movements to the various systems to the extent feasible, 
recharge systems are proposed by Golder to be constructed to the west of the extension, and along the 
eastern edge of the proposed quarry.  These systems will allow for pumped water to infiltrate the underlying 
soils and subsoils and mimic recharge functions that occur on the soil surface.  According to modeling, the 
mitigation approach can effect up to a 2% difference in groundwater discharge reductions relative average 
annual flows (Golder Associates, 2004). 

Under fully rehabilitated conditions, the extension will be flooded to form a lake that will outlet via a gravity 
discharge system to the West Arm of the Grindstone Creek Mount Nemo Tributary West Branch.  The lake 
will be designed to optimize fish and wildlife habitat opportunities through the variation of water depths, slope 
configurations, and introduction of habitat structures (stone piles, nesting cuts, shoals).  Given the condition 
of the habitat in many of the intermittent tributaries surrounding the extension lands, the resultant lake would 
provide substantial aquatic habitat, albeit in a different form than currently exists.  The Golder report also 
suggests that the gravity discharge from the future lake could be designed to discharge cooler water to the 
West Arm on the Camisle Golf Club lands. 

Mitigation details relating to sediment and erosion controls, and general environmental protection are 
provided on the Site Plans (MHBC, 2004).  An Adaptive Management Plan (AMP) that will be developed for 
monitoring will include a provision for adjusting mitigation approaches according to monitoring results.  The 
AMP should be developed in consultation with appropriate review agencies prior to implementation and 
commencement of the quarry activities in the proposed extension. 

6.2 THREATENED SPECIES 

6.2.1 Potential Impacts and Mitigation 

The Butternut species is presently considered threatened based on Federal designation. The PPS indicates 
that determination of the significant portions of the habitat for endangered or threatened species should be 
carried out in consultation with the MNR. At this time, the MNR does not have any guidelines dealing with 
this determination and was unable to provide direction specific to this site (B. Kowalyk, MNR, pers. comm., 
September 2, 2004). Butternut trees generally occur as single scattered specimens in relatively open 
wooded habitat or hedgerows and do not have highly specialized habitat requirements.  The habitat of this 
species is common and widespread. 

Many of the trees on the Subject Lands show some signs of infection by the butternut canker. In general, the 
disease is not advanced to the degree that would make the trees recommended for removal, according to 
the Canadian Forest Service. However, the disease can kill a tree in as little as a year, or the infected tree 
can live on for an unknown period of time (Anderson, 1996).  
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Mitigation Options 

Potential mitigation measures for Butternut stems on the Subject Lands could include:  

• Nut collection from healthy stems and propagation in controlled facilities (e.g. University of 
Guelph); 

• Selective removal of unhealthy stems as they are identified; 

• Retention of healthy stems until the next extraction phase proposes removal; 

• Transplantation of healthy saplings into proposed protected areas along the setback; and, 

• The re-introduction of healthy stock (from earlier nut collection and propagation efforts) into 
rehabilitated uplands. 

6.3 REGIONALLY SIGNIFICANT WETLANDS 

6.3.1 Potential Impacts - Direct 

The regionally significant wetlands on and adjacent to the Subject Lands are largely supported by 
precipitation and direct overland flow of surface water, with little, if any, groundwater contribution.  The small 
meadow marsh and deciduous swamp pockets on the site (not included in the existing wetland evaluations), 
as well as two-thirds of the southern deciduous swamp will be removed by the proposed quarry extension. 

The wetland pocket immediately south of the property, although not directly removed, will be impacted 
through the loss of overland flow from the upstream catchment. It is expected that this area will experience a 
drying trend and wetland vegetation will be replaced by upland vegetation over time. 

The larger deciduous swamp wetland unit immediately east of the site will be maintained.  This wetland is 
recharged yearly by overland flow and determined not to be dependent on groundwater conditions (Golder, 
2004).  The surface water that supports this unit appears to originate to the northeast, and this catchment 
will be unaffected by the proposed extraction plan.  A well-established edge exists and new effects in terms 
of exposure will be minimal. Any proposed grading for berms or extraction for trenching should be subject to 
review in terms of potential effects on the edge of this wetland feature. 

There are no anticipated impacts to wetlands found further east, across Guelph Line, as these wetlands are 
also supported by overland flow and the catchments will not be affected by the proposed quarry extension.  
As such there will be no impact to potential species of concern that were historically recorded in this area 
(i.e. Jefferson salamander). 

6.3.2 Mitigation Option 

Removal of the wetlands may be mitigated through inclusion of wetland habitat in the progressive 
rehabilitation plan. The rehabilitation plan for the extension has been designed to include 2 hectares of 
shoreline wetland to be developed as part of the extraction and rehabilitation efforts. Monitoring of the 
retained wetland unit should be included as part of the long-term monitoring program. Many options exist to 
mitigate adverse hydrological effects that may be detected as extraction progresses, such as artificial 
recharge via pump. 

6.4 LOCALLY SIGNIFICANT PLANTS 

Individuals or populations of seven naturally occurring locally significant plants will be removed. Five are 
ranked S5 in Ontario, very common and demonstrably secure, and two, the five-leaved Virginia creeper and 
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the doubtful false pimpernel are ranked S4, uncommon to common and apparently secure in Ontario. No 
mitigation measures are proposed. 

6.5 GENERAL MITIGATION TECHNIQUES 

6.5.1 Sediment and Erosion Control 

Certain construction and/or extraction-related impacts, such as dust generation, sedimentation and erosion, 
are mitigable through the use of standard site control measures.  Mitigation measures for sediment erosion 
and dust control should be implemented in the immediate vicinity of any aquatic resources and the 
boundaries of the site to prohibit sediment and dust from entering watercourse, wetland and woodland areas 
during construction.   
The primary principles associated with sedimentation and erosion protection measures are to: (1) minimize 
the duration of soil exposure, (2) retain existing vegetation, where feasible, (3) encourage re-vegetation, (4) 
divert runoff away from exposed soils, (5) keep runoff velocities low, and to (6) trap sediment as close to the 
source as possible.  To address these principles, the following mitigation measures are proposed: 

• Extraction areas should be isolated from creek flow; 

• In order to isolate the work area from general runoff and to slow runoff velocities and reduce 
erosive forces, silt fencing will be required along all construction areas adjacent to watercourses 
and the boundaries of the site.  Additionally, rock checks or silt fence flow checks should be 
installed in all ditches immediately upstream of their discharge into any aquatic resources; 

• All excavated materials requiring stockpiling should be kept away from any sensitive natural 
features; and 

• Refueling of equipment should be carried out well away from any aquatic resources, to avoid 
potential impacts, in the event that an accidental spill occurs. 

6.5.2 Minimizing Damage to Peripheral Vegetation 

During extraction and/or construction of facilities, roads and ditches adjacent to the wetland and riparian 
areas, heavy equipment could damage peripheral vegetation from contact, excavation and/or soil 
compaction.  Dust coated vegetation can reduce photosynthesis, increase susceptibility to disease, and lead 
to death.  Prior to heavy machinery working adjacent to these areas, a barrier for tree protection should be 
employed to protect any site vegetation that is to be retained and is in the vicinity of exposure to damage by 
machinery.  This involves fencing the vegetation at, or beyond, the treed drip-line. A dust control program 
should be implemented. 

6.5.3 Environmental Monitoring 

The limits of development adjacent to wetlands and riparian buffers should be flagged and fenced prior to 
construction, and monitored during construction (along with sediment and erosion control measures) to 
ensure the limits are respected with respect to vehicular traffic and soil or equipment stockpiling. 
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7 CONCLUSIONS 
The Subject Lands, including the proposed license area of 83.5 ha, occur in a rural area north of the City of 
Burlington. The general vicinity includes several important ecological areas (e.g. ANSIs, PSWs, ESAs) and 
broad regional linkages. The Subject Lands sit in a relatively open countryside, away from and disconnected 
from, these larger important areas. The Subject Lands themselves are predominantly agricultural with some 
tree plantations. Natural vegetation features are associated with woodland and wetland patches along with 
several cultural communities. 

Extensive fieldwork was completed between 2000 and 2004 to characterize the ecological features and 
functions present (e.g. vegetation communities, plant, wildlife and fish species and habitat). That work led to 
the identification of one nationally significant (provincially threatened) tree species (Butternut) and fish 
habitat, as provincially important elements that require consideration in terms of the planning approvals 
process. Other less significant features identified include: locally uncommon and locally significant plant 
species and regionally significant wetland patches. 

In terms of the seven key components of the Natural Heritage aspect of the PPS, the following summarizes 
conclusions for the Study Area and immediately adjacent conditions. 

Significant Wetlands 

• Not present 

Significant Portions of the Habitat of Endangered and Threatened Species 

• Butternut present 

• Four of the 8 stems identified are in decline from a fungal infection 

• Significant Portions definition has not been confirmed by the Province 

Fish Habitat 

• Present on-site and off-site 

Significant Woodlands 

• Not present 

Significant Valleylands 

• Not present 

Significant ANSIs 

• Not present 

Significant Wildlife Habitat 

• Not present 

Potential effects associated with the proposed quarry include the removal of Butternut (4 healthy and 4 
unhealthy stems), the removal of locally uncommon and locally significant plant species as well as some 
patches of regionally important wetlands. Changes will occur over the extraction and rehabilitation stages of 
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