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Background 

Draft Plans of Subdivision 
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DRAFT PLAN OF SUBDIVISION
ORLANDO CORPORATION

PART OF LOT 5, CONCESSION 3,
TOWNSHIP OF ESQUESING

REGIONAL MUNICIPALITY OF HALTON

OWNERS CERTIFICATE
I HEREBY AUTHORIZE GLEN SCHNARR & ASSOCIATES INC. TO PREPARE AND
SUBMIT THIS DRAFT PLAN OF SUBDIVISION TO THE TOWN OF MILTON FOR
APPROVAL.

SIGNED _________________________ DATE  __________________
  PHIL KING, PRESIDENT

ORLANDO CORPORATION

SURVEYORS CERTIFICATE
I HEREBY CERTIFY THAT THE BOUNDARIES OF THE LANDS TO BE SUBDIVIDED AS
SHOWN ON THIS PLAN AND THEIR RELATIONSHIP TO ADJACENT LANDS ARE
CORRECTLY AND ACCURATELY SHOWN.

SIGNED _________________________ DATE  __________________
  ALISTER SANKEY, O.L.S.

ADDITIONAL INFORMATION
(UNDER SECTION 51(17) OF THE PLANNING ACT) INFORMATION REQUIRED BY
CLAUSES A,B,C,D,E,F,G, & J ARE SHOWN ON THE DRAFT AND KEY PLANS.

H) MUNICIPAL AND PIPED WATER TO BE PROVIDED
I) SANDY LOAM AND CLAY LOAM
K) SANITARY AND STORM SEWERS TO BE PROVIDED

LAND USE SCHEDULE

Scale 1:1250
(24 x 36)

AUGUST 25, 2021

LAND USE BLOCKS AREA (ha) AREA (ac)

 Industrial Block 1 26.64 65.83

 SWM Pond 2 1.96 4.84

 NHS Channel 3 1.57 3.88
 Road Widening 4,5 0.17 0.42

 TOTAL 5 30.34 74.97

NOTES
- Base mapping obtained from DB Searles
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DRAFT PLAN OF SUBDIVISION
ORLANDO CORPORATION
PART OF LOT 3 AND 4, CONCESSION 4,

TOWNSHIP OF ESQUESING
REGIONAL MUNICIPALITY OF HALTON

OWNERS CERTIFICATE
I HEREBY AUTHORIZE GLEN SCHNARR & ASSOCIATES INC. TO PREPARE AND
SUBMIT THIS DRAFT PLAN OF SUBDIVISION TO THE TOWN OF MILTON FOR
APPROVAL.

SIGNED _________________________ DATE  __________________
  PHIL KING, PRESIDENT

ORLANDO CORPORATION

SURVEYORS CERTIFICATE
I HEREBY CERTIFY THAT THE BOUNDARIES OF THE LANDS TO BE SUBDIVIDED AS
SHOWN ON THIS PLAN AND THEIR RELATIONSHIP TO ADJACENT LANDS ARE
CORRECTLY AND ACCURATELY SHOWN.

SIGNED _________________________ DATE  __________________
  ALISTER SANKEY, O.L.S.

ADDITIONAL INFORMATION
(UNDER SECTION 51(17) OF THE PLANNING ACT) INFORMATION REQUIRED BY
CLAUSES A,B,C,D,E,F,G, & J ARE SHOWN ON THE DRAFT AND KEY PLANS.

H) MUNICIPAL AND PIPED WATER TO BE PROVIDED
I) SANDY LOAM AND CLAY LOAM
K) SANITARY AND STORM SEWERS TO BE PROVIDED

LAND USE SCHEDULE

Scale 1:2500
(24 x 36)

August 26, 2021

LAND USE BLOCKS AREA (ha) AREA (ac)

 Industrial Block 1,2 71.00 175.44

 SWM Pond 3 5.49 13.57

 NHS Channel 4 5.61 13.86

 NHS Woodlot 5,6 16.90 41.76

 30m Wetland Buffer 7 4.11 10.16

 Relocated Existing House 8 0.43 1.06
 Road Widening 9 - 11 0.37 0.91
 24.0m - 30.0m R.O.W. (790m Length) 2.22 5.49

 TOTAL 11 106.13 262.25

NOTES
-Base mapping obtained from DB Searles
-daylight triangle at Street 'A' and Boston Church Road: 15m x 15m
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Appendix A1.ii  
Background 

Highway 401 Industrial Business 
Park Functional Stormwater and 
Environmental Management 
Strategy (Philips, July 2000) 
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Appendix A1.iii  
Background 

Natural Heritage Constraints Memo 
for Town Initiated Official Plan 
Amendment (Dougan, March 2021) 

  





 

 
 

Natural Heritage Planning  Landscape Design  Ecological Assessment & Management  Environmental Impact Assessment 
Ecological Restoration &Habitat Creation  Urban Forest Management  Ecological Monitoring & Education 

Peer Review & Expert Witness Testimony 
 

 
 
 
 
March 24, 2021 
 
 
To: Jill Hogan 
 
Town of Milton 
150 Mary Street 
Milton, Ontario 
L9T 6Z5 
 
 
RE:  Natural Heritage Constraints Memo for Town Initiated Official Plan Amendment Milton 401 

Industrial/Business Park Secondary Plan - North Porta Lands  
 
Dear Ms. Hogan: 
 
Thank you for retaining Dougan & Associates (D&A) to conduct a natural heritage screening as part of 
the above-referenced Town-initiated Official Plan Amendment (OPA). This memo summarizes our 
findings from the background and policy review, and scoped roadside assessment. 
 
INTRODUCTION & SITE CONTEXT 
 
The subject lands are located in Milton, comprising approximately 150 ha. The lands are bounded in the 
south by James Snow Parkway, CN Railway to the west, No. 5 Side Road to the north, and the Sustainable 
Halton Plan (SHP) Urban Area Boundary to the north and east in the Town of Milton. The lands are 
primarily comprised of Agricultural land cover, with limited woodland, wetland, hedgerows and 
watercourses (permanent and intermittent) present on the landscape. Adjacent land use to the north 
and east is agricultural, and industrial to the south and west. The subject lands are targeted for post-
2021 development. 
 
This memo was prepared in support of a proposed Town-initiated Official Plan Amendment (OPA) that 
would adjust the boundary of the Milton 401 Industrial/Business Park Secondary Plan to include the 
subject lands. According to the Town’s RFP for this assignment: “The amendment would guide future 
development within the Subject Lands in a comprehensive manner by establishing the appropriate 
local land use designation as part of the Milton 401 Industrial/Business Park Secondary Plan.” 
 
The objectives of this study were to identify Key Natural Heritage Features, Significant Species and 
Significant Wildlife Habitat (SWH) on the subject lands and adjacent 120 m (i.e. ‘the study area’) and 
determine next steps. 
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METHODS 

REVIEW OF EXISTING DATA 

D&A collected and consolidated existing natural heritage data for the subject lands, including: 

 NHIC (Natural Heritage Information Centre) tracked species records; 
 Watercourses (Ontario Hydro Network); 
 Ecological Land Classification (ELC) vegetation communities (Conservation Halton); 
 Wooded Areas (MNRF (Ministry of Natural Resources and Forestry));  
 Provincially mapped wetlands (LIO); 
 Conservation Halton regulation floodplain and regulation mapping; and 
 Region of Halton Official Plan (ROP) Map 1G. 

Available spatial data was compiled into a comprehensive Geographical Information System (GIS) 
database with appropriate attribute information and metadata. Vegetation community mapping 
acquired from Conservation Halton was only available for adjacent lands, therefore ELC communities 
were reviewed via aerial photography interpretation and confirmed where possible during a roadside 
visit.  

POLICY REVIEW 

The following natural heritage information and policy was reviewed, in accordance with the RFP:  
 Planning Act, R.S.O, 1990, c. P.13, as amended June 6, 2019; Provincial Policy Statement, 2020;  
 A Place to Grow – Growth Plan for the Greater Golden Horseshoe Growth Plan, 2020;  
 Greenbelt Plan, 2017;  
 Region of Halton Official Plan, 2016;  
 Town of Milton Official Plan; and 
 Conservation Halton Regulations and Revised Floodplain Mapping. 

 
Applicable policy areas and designations were overlain onto a map of the subject lands to present the 
policy constraints, and potential areas for opportunity, within the study area. Relevant and applicable 
policies are discussed in the findings section. 

SITE VISIT 

A roadside assessment of the subject lands was undertaken on March 10th, 2021. The main objective of 
the roadside assessment was to confirm the presence and extent of vegetation cover and features 
identified via background mapping and policy review. 
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NATURAL HERITAGE CHARACTERIZATION & CONSTRAINTS 
 
Characterization of the subject lands was carried out based on the background and policy review, and 
subsequent roadside assessment.  
 

PO LI CY  FR AM EWO RK  

The following is a summary of site implications related to the policies and/or designations that apply 
to the subject lands. For a summary of each policy, please refer to Appendix A.  
 
Planning Act, R.S.O, 1990, c. P.13, as amended June 6, 2019; Provincial Policy Statement (2020)  

In accordance with section 2.1.8, development and site alteration on adjacent lands to natural heritage 
features identified in Section 2.1.4, 2.1.5 and 2.1.6 are not permitted unless there has been an evaluation 
of the ecological function of the adjacent lands and it has been demonstrated that there will be no 
negative impacts on the natural features or on their ecological functions. 
 
A Place to Grow – Growth Plan for the Greater Golden Horseshoe Growth Plan (2020)  

Section 4.2.2 of the Plan focuses on the Natural Heritage System for the Growth Plan, which has been 
provincially mapped to support long-term planning. It is important to note that the Natural Heritage 
System for the Growth Plan excludes lands within settlement area boundaries that were approved as of 
July 1, 2017. Policies under section 4.2.2.3 relate to permitted uses within the Natural Heritage System 
for the Growth Plan. Section 4.2.4 identifies policies regarding development proposals for lands that are 
adjacent to (i.e. within 120 m of) key natural heritage and key hydrologic features. Proposals for 
development or site alterations within 120 m of these features require a natural heritage evaluation of 
hydrologic evaluation that identified an appropriate vegetation protection zone (VPZ). Certain 
exceptions to this requirement are provided in sections 4.2.4.4 and 4.2.4.5. 
 
Greenbelt Plan (2017)  

The property is partially located within the Protected Countryside boundaries of the Greenbelt, 
specifically associated with the natural feature present along the northern boundary of the subject 
lands, east of Boston Church Road (ref. Map 1).  Certain policies apply relating to the natural heritage 
features present on and adjacent to the property. Any future development proposal within 120m of the 
key natural heritage features within the Protected Countryside require a natural heritage evaluation and 
hydrologic evaluation to identify an appropriate vegetation protection zone (VPZ) that protects the 
existing features from the impacts of the change. Within the Greenbelt Plan area, these VPZ buffers are 
required to be at least 30m from the edge of significant natural features, including woodlands and 
wetlands. 
 
As per section 3.2.4 of the Plan, no development or site alteration is permitted within the VPZ, and 
further, this area must be established and maintained as natural self-sustaining vegetation.  
 
Region of Halton Official Plan (ROP, 2016) 

Section 77(5) of the ROP require the Town to prepare an area-specific plan for the Subject Lands in 
order to permit future development to occur on the lands.  
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Section 118 of the ROP requires municipal OPs, Zoning By-laws, and certain other planning studies to 
recognize the RNHS, and protect Key Features. Section 118.2 reinforces that development and site 
alteration is not permitted within components of the RNHS unless it has been demonstrated that there 
will be no negative impacts to the natural features and areas, or their functions. Section 118.3 describes 
the purpose and requirements of an EIA (Environmental Impact Assessment) for proposed site 
alterations or developments within 120 m of the RNHS. 
 
According to Map 1G of the ROP, the following components of the RNHS are currently mapped within 
and/or adjacent to the subject lands (ref. Map 1): 

 Key Features;  
 Enhancement Areas, Linkages and Buffers; and 
 Prime Agricultural Areas in NHS Enhancements, Linkages, Buffers. 

 
Town of Milton Official Plan 

The Subject Lands are identified as Agricultural Area on Schedules A & B of the Town’s OP (2008). The 
drainage features that traverse the study area are mapped as watercourses.  Greenlands A run along the 
eastern boundary of the site. Per section 4.8.1.3, general setbacks of 7.5 m from stable top of channel 
bank or 15 m from stable top of valley bank, whichever is greater, is required for any proposed 
development unless a more appropriate setback is determined through an EIA or SWS. Agricultural Area 
policies are described in section 4.4, aimed at recognizing and protecting Milton’s agricultural industry. 
 
The Town of Milton OPA #31 identified the subject lands as being incorporated into the Region’s SHP 
(Sustainable Halton Process) Urban Areas designation under ROPA 38. For future development to 
proceed in these lands, the Town’s OP sets out policies under sections 5.4.3.2 and 5.4.3.3 that require 
the preparation of a Secondary Plan as part of a comprehensive area-specific planning exercise. The ROP 
also sets out policies in section 77(5) requiring the completion of an area-specific plan.  
 
Conservation Halton Regulations and Revised Floodplain Mapping 

Conservation Halton’s regulation limits are shown on Map 1 and correspond generally with Key Features 
mapped in the ROP. Conservation Halton (CH) is authorized under Section 28 of the Conservation 
Authorities Act to implement and enforce the Regulation of Development, Interference with Wetlands 
and Alterations to Shorelines and Watercourses (Ontario Regulation 42/06).  Permits are required to 
identify potential interference in areas within the 100-year floodline, 15 metres of the shoreline, 15 
metres within a valley’s top of bank, hazard lands, 120 metres around all PSWs and ELC wetlands greater 
than 2 ha, and 30 metres around ELC wetlands greater than 0.5 ha.  

 

SUM M ARY  O F NA TU RAL  HERIT AGE CO N ST R AI NT S  

Based on the desktop review and windshield assessment, the subject lands and 120 m adjacent lands 
(i.e. the study area) contain the following natural heritage features: 

 Key Features (Wetlands and Woodlands; 
 Hedgerows; 
 Watercourse, regulated floodplain and Headwater Drainage Features (HDFs); 
 Significant Species; and 
 Significant Wildlife Habitat (SWH). 
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These features are described below. 
 
Key Features 

Key Features of the RNHS within the study area include woodlands and wetlands (Map 1) as described 
below.  

• Polygon 1 is located east of Boston Church Road along the northern boundary of the 
subject lands, primarily outside of the study area. It is over 1390 ha in size, of which 8.75 ha 
are located in the study area. In addition to being an RNHS Key Feature, it is within the 
Greenbelt Plan Area, designated by MNRF as a Wooded Area, and contains CH regulated 
wetlands (mapped as Deciduous Swamp by CH). The CH Approximate Regulation Limit 
extends into the subject lands. Less than 0.02 ha of this Key Feature are located within the 
subject lands proper (<0.001% of the feature). The roadside visit confirmed that the 
section of woodland closest to Boston Church road was comprised of predominantly 
young growth including upland species such as American Beech (Fagus grandifolia), 
Shagbark Hickory (Carya ovata), Sugar Maple (Acer saccharum), American Basswood (Tilia 
americana) and Bur Oak (Quercus macrocarpa).   
 

• Polygon 2 is a small (approximately 0.12 ha), isolated wetland located in the northeast 
portion of the subject lands. This community appears to be Meadow Marsh (MAM) based 
on orthoimagery interpretation. It is located outside of the Greenbelt but mapped as a Key 
Feature in the RNHS and identified as a CH regulated feature. It does not appear to be 
associated with an HDF or watercourse. This feature was unable to be studied during the 
roadside assessment because of its distance to the road. 

 
• Polygon 3 is located directly north of Polygon 2. It is also a small (approximately 0.25 ha) 

and isolated feature that appears to be Meadow Marsh. Similar to Polygon 2 it is located 
outside of the Greenbelt but is mapped as a Key Feature in the RNHS and identified as a CH 
regulated feature. Most of this feature is located on adjacent lands within the study area; 
only 7.3% is located on the subject lands proper. It does not appear to be directly associated 
with an HDF or watercourse. This feature was unable to be studied during the roadside 
assessment because of its distance to the road. 

 
Hedgerows 
The hedgerows within the study area are provincially mapped by MNRF as Wooded Area but are not 
included as components of the RNHS. During the site visit, hedgerows were noted to be composed of 
mature trees with a shrub understory. Species recorded from the roadside included American Ash 
(Fraxinus americana), Bur Oak, American Basswood and Manitoba Maple (Acer negundo). More 
species are likely present but could not be viewed from the roadside.  Shrubs observed included 
Common Buckthorn (Rhamnus cathartica), Gray Dogwood (Cornus racemosa) and Hawthorn 
(Crataegus sp.) 

 
Watercourse, Floodplain and Headwater Drainage Features (HDFs) 

The Sixteen Mile Creek is present north of the subject lands, along with CH-regulated floodplain and 
meander belt hazard lands.  There are drainage features present on the east and west sides of Boston 
Church road that run generally north-south through the subject lands and appear to carry water from 
the Employment Lands to the south. The roadside visit in March 2021 confirmed that the HDFs on the 
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east and west sides of Boston Church road appear to be intermittent, although some sections may be 
wet all year which is indicated by the presence of Cattails (Typha sp.). 
 
The presence of bed and bank definition within these features may be attributed to anthropogenic 
intervention (e.g. cutting a drainage feature into the surface), or seasonally as spring freshet 
concentrates flows in depressions, causing channel development into surfaces lacking vegetated cover. 
The drainage features that bisect the subject lands are currently not identified as CH regulated features, 
and it is unclear whether fish may be found within these reaches.  One of the drainage features is 
associated with polygon 1 (Map 1). An HDF assessment (HDFA) to determine management strategies 
has not yet been completed for these features.  
 
Significant Species 

A desktop review of available species records for the area was conducted to identify species that have 
important policy implications, including Species at Risk (SAR), species of conservation concern, and SWH 
indicator species. The NHIC (Natural Heritage Information Centre) database was queried on March 3, 
2021 to acquire provincially tracked species records within approximately 1km of the subject lands. The 
results are provided in Table 1 identify species that were included in the query, and an interpretation of 
likelihood of occurring within the study area. 
 
 
Table 1 Results of NHIC Query (March 2021) 

Element Type Common 
Name 

Scientific 
Name 

SRank SARO Status COSEWIC 
Status 

Likelihood 
of 

occurring 
on subject 

lands 
WILDLIFE 
CONCENTRATION 
AREA 

Colonial 
Waterbird 
Nesting 
Area 

 n/a -  -  - Low 

WILDLIFE 
CONCENTRATION 
AREA 

Mixed 
Wader 
Nesting 
Colony 

 n/a -  -  - Low 

SPECIES Redside 
Dace 

Clinostomus 
elongatus 

 S1 END END Low 

SPECIES Eastern 
Milksnake 

Lampropeltis 
triangulum 

 S4 NAR SC Medium 

SPECIES Midland 
Painted 
Turtle 

Chrysemys 
picta 
marginata 

 S4  - SC Medium 

SPECIES Snapping 
Turtle 

Chelydra 
serpentina 

 S4 SC SC Medium 

SPECIES Wood 
Thrush 

Hylocichla 
mustelina 

 S4 SC THR Low 
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Element Type Common 
Name 

Scientific 
Name 

SRank SARO Status COSEWIC 
Status 

Likelihood 
of 

occurring 
on subject 

lands 
SPECIES Eastern 

Meadowlark 
Sturnella 
magna 

 S4 THR THR Medium 

SPECIES Bobolink Dolichonyx 
oryzivorus 

 S4 THR THR Medium 

SPECIES Butternut Juglans 
cinerea 

 S2 END END Medium 

SPECIES Narrow-
leaved 
Puccoon 

Lithospermum 
incisum 

 S1 - - Low 

 
The majority of species identified through the NHIC query are likely to occur in the RNHS north of the 
subject lands associated with the Middle Tributary of Sixteen Mile Creek. Rationale for each species’ 
likelihood of occurring on the subject lands or adjacent 120 m is provided below. 
 
The Wildlife Concentration Areas for Colonial Waterbird Nesting Area and Mixed Wader Nesting 
Colony are unlikely to occur on the subject lands. These concentration areas would require large swaths 
of wetland which may be present within the RNHS associated with Sixteen Mile Creek to the north. 
 
Redside Dace  is found in pools and slow-moving areas of small streams and headwaters with a gravel 
bottom, often with overhanging riparian vegetation (MECP, 2021). It is highly unlikely to occur in the 
drainage features on site but may occur in Sixteen Mile Creek to the north. 
 
Eastern Milksnake can be found in a variety of natural or human-altered environments including open 
fields, rocky hillsides and forests. Given the proximity of the subject lands to the extensive forested 
habitats to the north, this species may occur on the subject lands. This species is no longer considered 
At Risk in Ontario and is listed as Special Concern federally. 
 
Midland Painted Turtle and Snapping Turtle are likely to be associated with Sixteen Mile creek and 
associated marsh / open wetlands present northwest of the subject lands. It is possible that these 
species could nest within the agricultural lands on the subject lands. It should be noted that Midland 
Painted Turtle is only considered Special Concern at the federal level. 
 
Wood Thrush  are forest interior birds that typically nest, breed, and forage within relatively large 
forested habitat. This species is unlikely to be found on the subject lands, but likely occurs in the RNHS 
woodlands to the north. 
 
Eastern Meadowlark and Bobolink  are both open country bird species that breed, nest and forage in 
large patches of meadow or grasslands. The subject lands and adjacent 120 m appear to be actively 
cropped and maintained as agricultural land, which does not provide suitable habitat for these species. 
Eastern Meadowlark and Bobolink may be observed foraging or flying over the subject lands due to the 
presence of suitable habitat nearby, although it is highly unlikely that they would breed or nest on site 
or on immediately adjacent lands. 
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Butternut can be found in a variety of habitats, including along hedgerows. It is possible that Butternut 
exists on site and/or on adjacent lands. 
 
Narrow-leaved Puccoon  is a perennial flower that inhabits dry sandy or rocky soil common in prairie, 
savanna, or rocky outcrop habitats. Suitable habitat for this species does not exist on the subject lands 
or adjacent lands.  
 
Significant Wildlife Habitat 

The habitats on site were screened against the SWH categories contained within the Significant Wildlife 
Habitat Technical Guide (OMNR 2000) and the Significant Wildlife Habitat Criteria Schedules for 
Ecoregion 7E (OMNRF 2015). In total, 11 candidate SWH categories were identified in the study area 
including: 
 
Seasonal Concentration Areas of Animals 

 Bat Maternity Colonies – adjacent lands only 
 Turtle Wintering areas – adjacent lands only 
 Reptile Hibernaculum – subject lands and adjacent lands 
 Colonially Nesting Bird Breeding Habitat (Trees/Shrubs) – adjacent lands only 

 
Specialized Habitat for Wildlife 

 Turtle Nesting Areas – subject lands and adjacent lands 
 Seeps and Springs – adjacent lands only 
 Amphibian Breeding Habitat (Woodland) – adjacent lands only 
 Amphibian Breeding Habitat (Wetland) – subject lands and adjacent lands 

 
Habitats for Species of Conservation Concern: 

 Terrestrial Crayfish – subject lands and adjacent lands 
 Special Concern and Rare Wildlife Species: 

o Snapping Turtle – subject lands and adjacent lands 
o Monarch – subject lands and adjacent lands 
o Eastern Wood-Pewee – adjacent lands only 
o Wood Thrush – adjacent lands only 

 
Animal Movement Corridors 

 Amphibian Movement Corridors – adjacent lands only  
 
The full SWH screening is provided in Appendix B. 

POLICY/CONSTRAINTS REVIEW 

KEY  NA TU R AL HE RI T AGE  FEA TU RE S  

As shown on Map 1, RNHS Key Features and Enhancements to Key Features are identified within the 
study area. The Key Features identified include woodlands and wetlands. 
 
Section 276.5 of the ROP defines significant wetlands  as: 
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(1) for lands within the Niagara Escarpment Plan Area, Provincially Significant Wetlands and 
wetlands as defined in the Niagara Escarpment Plan that make an important ecological 
contribution to the Regional Natural Heritage System;  
(2) for lands within the Greenbelt Plan Area but outside the Niagara Escarpment Area, 
Provincially Significant Wetlands and wetlands as defined in the Greenbelt Plan;  
(3) for lands within the Regional Natural Heritage System but outside the Greenbelt Plan 
Area, Provincially Significant Wetlands and wetlands that make an important ecological 
contribution to the Regional Natural Heritage System ; and,  
(4) outside the Regional Natural Heritage System, Provincially Significant Wetlands. 

 
Polygons 2 and 3 are small, isolated wetlands mapped as Key Features that are also regulated by CH. 
These wetlands are not Provincially Significant and are outside of the Greenbelt Plan Area; therefore 
they should only be considered Key Features if they make an important contribution to the RNHS. 
 
Significant woodlands  are defined in section 277 of the ROP: 

277. SIGNIFICANT WOODLAND means a Woodland 0.5ha or larger determined through a 
Watershed Plan, a Sub-watershed Study or a site-specific Environmental Impact Assessment to 
meet one or more of the four following criteria:  

(1) the Woodland contains forest patches over 99 years old,  
(2) the patch size of the Woodland is 2 ha or larger if it is located in the Urban Area, or 
4 ha or larger if it is located outside the Urban Area but below the Escarpment 
Brow, or 10 ha or larger if it is located outside the Urban Area but above the 
Escarpment Brow,  
(3) the Woodland has an interior core area of 4 ha or larger, measured 100m from the 
edge, or  
(4) the Woodland is wholly or partially within 50 m of a major creek or certain 
headwater creek or within 150m of the Escarpment Brow 

 
Polygon 1 is a contiguous forest / treed wetland greater than 4 ha that is associated with Sixteen Mile 
Creek (i.e. a major watercourse) and therefore meets at least two of the significance criteria under 
section 277, qualifying it as significant woodland. 

 

S IG NI FI C A NT  SPECI E S  

Based on the review of NHIC species records and available habitats on site, the following significant 
species may occur within the study area. 

 

Endangered & Threatened species (protected under the provincial ESA, 2007): 

 Butternut (Endangered) – subject lands and adjacent lands 
 Redside Dace (Endangered) – adjacent lands only 

 
Provincially Special Concern species (protected under the province’s SWH provisions): 

 Wood Thrush – adjacent lands only 
 Snapping Turtle- subject lands and adjacent lands  
 Eastern Wood-Pewee – adjacent lands only 
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S IG NI FI C A NT  W IL DL I FE  H A BI T AT  

As discussed previously, 11 candidate SWH categories may occur within the study area (subject lands 
and/or adjacent lands). If confirmed SWH is identified, habitat protection under the PPS (2020) will 
apply. 

OPPORTUNITIES FOR RNHS REFINEMENTS 

Based on the desktop screening of existing policy and mapping, and the windshield assessment, the 
following opportunities exist for refining the RNHS and other features present on the subject lands:  
 
 
Wetlands 

 Confirmation of wetland boundary and evaluation of significance:  It is recommended that 
the extent, species composition and significance of the Key Feature wetlands on the subject 
lands (polygons 2 and 3) be confirmed through on-site investigations including: boundary 
delineation with CH, amphibian call surveys, and botanical inventory. Where these features are 
not determined to be key features, they may be candidates for removal and replication as part 
of an enhancement/restoration plan elsewhere in the RNHS; management would require 
confirmation with the appropriate agencies. 

 
Woodlands 

 Confirmation of Significant Woodland boundary:  It is recommended that the Key Feature 
boundary (Polygon 1) be delineated in the field in order to determine the extent of the feature 
and to apply accurate VPZ buffers in accordance with provincial and regional policy.  

 Refinement of hedgerow mapping & potential linkage:  Hedgerows are currently mapped by 
MNRF on the eastern portion of the subject lands (Map 1). Hedgerows are not considered 
components of the RNHS. The MNRF-mapped extent of these features do not appear to match 
existing conditions on the landscape and may be further refined. During the roadside 
assessment it was confirmed that the southernmost hedgerow extends almost to the 
intersection of Boston Church Road and James Snow Parkway. The hedgerows overall appear 
to be made up of mature trees with an understory of shrubs. Tree species observed included 
American Basswood (Tilia americana), Burr Oak (Quercus macrocarpa), White Ash (Fraxinus 
americana) and Manitoba Maple (Acer negundo), likely among other species that could not be 
identified from the roadside. The southernmost portion of the hedgerow, near the intersection 
of Boston Church Road and James Snow Parkway appears to be more cultural and composed of 
shrubs like Common Buckthorn (Rhamnus cathartica), Hawthorn (Crataegus sp.) and Gray 
Dogwood (Cornus racemosa).  Further investigation is required to determine if the existing 
hedgerows could be incorporated into the RNHS as potential Linkages between the Sixteen 
Mile Creek corridor and Polygons 2/3 if they are determined to remain as Key Features.  

 
Watercourse, Floodplain and Headwater Drainage Features (HDFs) 

 Confirmation of HDF Management Strategy:  It is recommended that an HDFA be completed 
for the drainage features that bisect the study area in order to determine appropriate 
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management strategies, per the TRCA/CVC protocol (i.e. No Management, Mitigation, 
Conservation, Protection). Once HDF reaches are characterized, opportunities for protecting in-
situ, realignment, or removal can be explored. These features are not currently mapped as part 
of the RNHS. 

 
Significant Species 

 Confirm presence / absence of significant species  within the study area through seasonally 
appropriate field surveys: 

o Butternut – site walk / screening for species 
o Redside Dace – confirm survey needs with MECP 
o Snapping Turtle – turtle basking (spring) and nesting (summer) surveys  
o Wood Thrush & Eastern Wood-Pewee – breeding bird surveys (spring) 

 
Significant Wildlife Habitat 

 Confirm presence / absence of candidate SWH  within the study area through seasonally 
appropriate field surveys: 

o Reptile Hibernaculum – site walk / screening (early spring) 
o Turtle Nesting Areas – turtle nesting surveys (summer) 
o Amphibian Breeding Habitat (woodland & wetland) – amphibian call surveys (spring) 
o Terrestrial Crayfish – search for crayfish burrows (early spring or fall) 
o Special Concern and Rare Wildlife Species: 

 Snapping Turtle – turtle basking (spring) and nesting (summer) surveys 
 Monarch – assume presence; no surveys required 
 Eastern Wood-Pewee & Wood Thrush – breeding bird surveys (spring) 
 

 
CONCLUSION 
 
We trust the above preliminary constraints memo addresses the objectives of the study and we look 
forward to discussing the findings and recommended next steps with you. 
 
 
Best Regards, 

  

 

Steve Hill, PhD 
Senior Ecologist, Director 
 

Christina Myrdal, HBSc, Eco. Mgmt. Tech., ISA 
Ecologist 
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APPENDIX A. POLICY SUMMARIES 

PRO VI NCI AL  PO L ICY  &  LE GI SL A TI O N  

 
Planning Act, R.S.O, 1990, c. P.13, as amended June 6, 2019; Provincial Policy Statement (2020)  

 
The Provincial Policy Statement (PPS) is issued under the authority of Section 3 of the Planning Act 
(Government of Ontario, 1990a).  
 
Section 2.1 of the Provincial Policy Statement, which relates specifically to natural heritage, establishes 
clear direction on the adoption of an ecosystem approach, and the protection of resources that have 
been identified as ‘significant’: wetlands, woodlands, valleylands, wildlife habitat, areas of natural and 
scientific interest, and coastal wetlands.  
 
Natural heritage systems are currently defined under the Provincial Policy Statement (PPS) as follows: 
“…a system made up of natural heritage features and areas, and linkages intended to provide 
connectivity (at the regional or site level) and support natural processes which are necessary to 
maintain biological and geological diversity, natural functions, viable populations of indigenous 
species, and ecosystems. These systems can include natural heritage features and areas, federal and 
provincial parks and conservation reserves, other natural heritage features, lands that have been 
restored or have the potential to be restored to a natural state, areas that support hydrologic 
functions, and working landscapes that enable ecological functions to continue. The Province has a 
recommended approach for identifying natural heritage systems, but municipal approaches that 
achieve or exceed the same objective may also be used.” 
Relevant portions of the Section 2.1 include the following: 
 
Section 2.1.4 of the PPS states that development and site alteration of the following features is not 
permitted in: 

a) Significant wetlands in Ecoregions 5E, 6E and 7E; and 
b) Significant coastal wetlands. 

 
Section 2.1.5 states that development and site alteration is not permitted in the following features, 
unless it has been demonstrated that there will be no negative impacts on the natural features or their 
ecological functions: 

a) Significant wetlands in the Canadian Shield north of Ecoregions 5E, 6E and 7E1;  
b) Significant woodlands in Ecoregions 6E and 7E (excluding islands in Lake Huron and the St. 

Marys River);  
c) significant valleylands in Ecoregions 6E and 7E (excluding islands in Lake Huron and the St. 

Marys River);  
d) significant wildlife habitat; 
e) significant areas of natural and scientific interest; and  
f) coastal wetlands in Ecoregions 5E, 6E and 7E1 that are not subject to policy 2.1.4(b) 
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Per section 2.1.6 and 2.1.7, development and site alterations within the following features are not 
permitted, except in accordance with provincial and federal requirements: 

g) Fish habitat; and 
h) Habitat of Endangered and Threatened species. 

 
In accordance with section 2.1.8, development and site alteration on adjacent lands to natural heritage 
features identified in Section 2.1.4, 2.1.5 and 2.1.6 are not permitted unless there has been an evaluation 
of the ecological function of the adjacent lands and it has been demonstrated that there will be no 
negative impacts on the natural features or on their ecological functions. 
 
A Place to Grow – Growth Plan for the Greater Golden Horseshoe Growth Plan (2020)  

The Places to Grow Act (2005) allows for regional growth plan development to guide government 
investments and land use policies. A Place to Grow – Growth Plan for the Greater Golden Horseshoe 
Growth Plan (Growth Plan) is Ontario’s initiative to plan growth and development within the Greater 
Golden Horseshoe (GGH), while protecting the environment and establishing complete communities 
which allow for a high quality of life. The overarching vision for the GGH places a focus on maintaining 
sustainable infrastructure, transportation, environment, and cultural heritage which will allow the GGH 
to continue functioning as “Canada’s principal international gateway”. The guiding principles of the 
Growth Plan listed in section 1.2.1 are as follows: 

 Support the achievement of complete communities that are designed to support healthy and 
active living and meet people’s needs for daily living throughout an entire lifetime. 

 Prioritize intensification and higher densities in strategic growth areas tomake efficient use of 
land and infrastructure and support transit viability. 

 Provide flexibility to capitalize on new economic and employment opportunities as they 
emerge, while providing certainty for traditional industries, including resource-based sectors. 

 Support a range and mix of housing options, including additional residential units and 
affordable housing, to serve all sizes, incomes, and ages of households. 

 Improve the integration of land use planning with planning and investment in infrastructure 
and public service facilities, including integrated service delivery through community hubs, by 
all levels of government. 

 Provide for different approaches to manage growth that recognize thediversity of communities 
in the GGH. 

 Protect and enhance natural heritage, hydrologic, and landform systems, features, and 
functions. 

 Support and enhance the long-term viability and productivity of agriculture by protecting 
prime agricultural areas and the agri-food network. 

 Conserve and promote cultural heritage resources to support the social,economic, and cultural 
well-being of all communities, including FirstNations and Métis communities. 

 Integrate climate change considerations into planning and managinggrowth such as planning 
for more resilient communities andinfrastructure – that are adaptive to the impacts of a 
changing climate –and moving towards environmentally sustainable communities 
byincorporating approaches to reduce greenhouse gas emissions. 

 
Section 4.2.2 of the Plan focuses on the Natural Heritage System for the Growth Plan, which has been 
provincially mapped to support long-term planning. It is important to note that the Natural Heritage 
System for the Growth Plan excludes lands within settlement area boundaries that were approved as of 
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July 1, 2017. Policies under section 4.2.2.3 relate to permitted uses within the Natural Heritage System 
for the Growth Plan, as follows: 
 

a) new development or site alteration will demonstrate that: 
i. there are no negative impacts on key natural heritage features or key hydrologic features or 

their functions; 
ii. connectivity along the system and between key natural  heritage features and key hydrologic 

features located within240 metres of each other will be maintained or, where possible, 
enhanced for the movement of native plants and animals across the landscape; 

iii. the removal of other natural features not identified as key natural heritage features and key 
hydrologic features is avoided, where possible. Such features should be incorporated into the 
planning and design of the proposed use wherever possible; 

iv. except for uses described in and governed by the policies in subsection 4.2.8, the disturbed area, 
including any buildings and structures, will not exceed 25 per cent of the total developable area, 
and the impervious surface will not exceed10 per cent of the total developable area; 

v. with respect to golf courses, the disturbed area will not exceed 40 per cent of the total 
developable area; and 

vi. at least 30 per cent of the total developable area will remain or be returned to natural self-
sustaining vegetation, except where specified in accordance with the policies in 
subsection4.2.8; and 

 
b) the full range of existing and new agricultural uses, agriculture-related uses, on-farm diversified 

uses, and normal farm practices are permitted. However, new buildings or structures for 
agricultural uses, agriculture-related uses, or on-farm diversified uses are not subject to policy 
4.2.2.3 a), but are subject to the policies in subsections 4.2.3and 4.2.4. 

 
Further, section 4.2.2.6 of the Plan allows for municipalities to protect any additional natural heritage 
features and areas outside of the Growth Plan NHS, that are consistent with the PPS. Section 4.2.3 of the 
Plan limits what can occur outside of settlement areas, and within key natural heritage or key hydrologic 
features of the Growth Plan NHS. Permitted uses include: 
 

a) forest, fish, and wildlife management; 
b) conservation and flood or erosion control projects, but only if they have been demonstrated to 

be necessary in the public interest and after all alternatives have been considered; 
c) activities that create or maintain infrastructure authorized under an environmental assessment 

process; 
d) mineral aggregate operations and wayside pits and quarries; 
e) expansions to existing buildings and structures, accessory structures and uses, and conversions 

of legally existing uses which bring the use more into conformity with this Plan, subject to 
demonstration that the use does not expand into the key hydrologic feature or key natural 
heritage feature or vegetative protection zone unless there is no other alternative, in which case 
any expansion will be limited in scope and kept within close geographical proximity to the 
existing structure; 

f) expansions or alterations to existing buildings and structures for agricultural uses, agriculture-
related uses, or on-farm diversified uses and expansions to existing residential dwellings if it is 
demonstrated that: 
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i. there is no alternative, and the expansion or alteration in the feature is minimized and, 
in the vegetation protection zone, is directed away from the feature to the maximum 
extent possible; and 

ii. the impact of the expansion or alteration on the feature and its functions is minimized 
and mitigated to the maximum extent possible; and 

g) small-scale structures for recreational uses, including boardwalks, footbridges, fences, docks, 
and picnic facilities, if measures are taken to minimize the number of such structures and their 
negative impacts. 

 
Section 4.2.4 identifies policies regarding development proposals for lands that are adjacent to (i.e. 
within 120 m of) key natural heritage and key hydrologic features. Proposals for development or site 
alterations within 120 m of these features require a natural heritage evaluation of hydrologic evaluation 
that identified an appropriate vegetation protection zone (VPZ). Certain exceptions to this requirement 
are provided in sections 4.2.4.4 and 4.2.4.5. 
 
 
Greenbelt Plan (2017)  

Ontario’s Greenbelt, with authority from The Greenbelt Act (2017), protects farmland, communities, 
forests, wetlands and watersheds, and preserves cultural heritage. It also supports recreation and 
tourism in Ontario’s Greater Golden Horseshoe. The Greenbelt Plan establishes the Protected 
Countryside and Urban River Valley designations and includes the Niagara Escarpment and Oak Ridges 
Moraine Conservation Plan Areas. Finally, the Greenbelt land use plans work together with “A Place to 
Grow: Growth Plan for the Greater Golden Horseshoe” to protect the natural environment and ascertain 
how to accommodate growth in the region. 
 
The Plan indicates that site alterations in the Natural Heritage System shall demonstrate that there will 
be no negative effects on key natural heritage or hydrologic features (i.e. significant valleylands, 
woodlands, or wetlands). It establishes minimum Vegetation Protection Zones (VPZ) for key natural 
heritage features, and states that connectivity between features must be maintained. 
 

REG IO N AL  &  LO CAL  PO LI C Y  

Region of Halton Official Plan (2018) 

The Region’s Official Plan (ROP) is intended to direct future development in Halton, while reflecting 
and preserving the character of the landscape and quality of life. The ROP sets out goals, objectives, 
and policies to pursue the long-term vision for the Region, which centralizes around three principal 
categories of land use which are complementary to each other: 

1. Settlement areas; 
2. Rural countryside (agriculture); and 
3. Natural heritage system. 

 
Sections 113-118 reflect the Region’s policies on the Natural Heritage System (NHS), which consists of 
the Greenbelt Natural Heritage System and the Regional Natural Heritage System. Section 114.1 lists 
the following objectives of the NHS: 

(1) To maintain the most natural Escarpment features, stream valleys, wetlands and related 
significant natural areas and associated Cultural Heritage Resources. 
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(2) To maintain and enhance the landscape quality and open space character of Escarpment 
features. 

(3) To provide a buffer to prominent Escarpment features. 
(3.1) To support agriculture as a complementary and compatible use outside the Key Features. 
(3.2) To recognize and support agriculture as a primary activity within Prime Agricultural Areas, 
in accordance with Sections 139.9, 139.9.1 and 139.9.2. 

(4) To direct developments to locations outside hazard lands. 
(5) To protect or enhance the diversity of fauna and flora, ecosystems, plant communities, and 

significant landforms of Halton. 
(6) To protect or enhance Key Features, without limiting the ability of existing agricultural uses to 

continue. 
(7) To protect or enhance fish habitats. 
(8) To preserve and enhance the quality and quantity of ground and surface water. 
(9) To contribute to a continuous natural open space system to provide visual separation of 

communities and to provide continuous corridors and inter-connections between the Key 
Features and their ecological functions. 

(10) To protect significant scenic and heritage resources. 
(11) To protect and enhance the Halton waterfront as a major resource that is part of the 

Provincially significant Lake Ontario and Burlington Bay shoreline. 
(12) To preserve native species and communities that are rare, threatened or endangered based on 

regional, provincial or national scales of assessment. 
(13) To preserve examples of the landscape that display significant earth science features and their 

associated processes. 
(14) To preserve examples of original, characteristic landscapes that contain representative 

examples of bedrock, surface landforms, soils, flora and fauna, and their associated processes. 
(15) To preserve and enhance air quality. 
(16) To provide opportunities for scientific study, education and appropriate recreation. 
(17) To preserve the aesthetic character of natural features. 
(18) To provide opportunities, where appropriate, for passive outdoor recreational activities. 

 
The Regional Natural Heritage System is comprised of the following components, per section 115.3: 

1. Key Features which include: 
a) significant habitat of endangered and threatened species, 
b) significant wetlands, 
c) significant coastal wetlands, 
d) significant woodlands, 
e) significant valleylands, 
f) significant wildlife habitat, 
g) significant areas of natural and scientific interest, 
h) fish habitat, 

2. enhancements to Key Features including Centres for Biodiversity; 
3. linkages 
4. buffers; 
5. watercourses that are within a Conservation Authority Regulation Limit or that provide a 

linkage to a wetland or a significant woodland, and 
6. wetlands other than those considered significant under Section 115.3(1)b). 

 
The RNHS also includes: 
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(1) Escarpment Natural Area and Escarpment Protection Area as identified in the Niagara 
Escarpment Plan, and 

(2) Regulated Flood Plains as determined, mapped and refined from time to time by the 
appropriate Conservation Authority. 

(3) Parts of the Agricultural System, being those areas of the Regional Natural Heritage System 
outside the Key Features or where the only Key Feature is a significant earth science area of 
natural and scientific interest, where agricultural operations are promoted and supported as 
compatible and complementary uses in the protection of the Regional Natural Heritage 
System in accordance with policies of the Agricultural System. 

 
Section 118 of the ROP requires municipal OPs, Zoning By-laws, and certain other planning studies to 
recognize the RNHS, and protect Key Features. Section 118.2 reinforces that development and site 
alteration is not permitted within components of the RNHS unless it has been demonstrated that there 
will be no negative impacts to the natural features and areas, or their functions. Section 118.3 describes 
the purpose and requirements of an EIA (Environmental Impact Assessment) for proposed site 
alterations or developments within 120 m of the RNHS. 
 
Town of Milton Official Plan (2008) 

The Town’s Official Plan (OP) establishes a framework for addressing how future planning and 
development will meet community goals and objectives. 
 
Section 5.4.3 outlines the Town’s policies on the secondary planning process. Section 2.2 contains 
policies regarding the establishment and enhancement of an environmental management system; 
policies related to the Agricultural Area designation are described in section 4.4, aimed at recognizing 
and protecting Milton’s agricultural industry. 
 
Policies related to the Town’s proposed Greenlands System are found in sections 4.8 and 4.9. The 
‘Greenlands A’ designation refers to natural features and areas in the Urban Area that are to be 
preserved, including: 

a) Regulatory Flood Plains; 
b) Provincially Significant Wetlands; and 
c) Significant Valleylands or significant portions of the habitat of endangered and threatened 

species as determined by the Town, the Region, the appropriate Conservation Authority and 
the Ministry of Natural Resources. 

 
The ‘Greenlands B’ designation includes the following: 

a) Environmentally Sensitive Areas; 
b) Public Open Space and Buffer Area as identified in The Parkway Belt West Plan; 
c) Regionally Significant Wetland, as refined from time to time; 
d) Provincially and Regionally Significant Areas of Natural and Scientific Interest (both Life Science 

and Earth Science); 
e) Carolinian Canada sites 
f) Halton Agreement Forests; 
g) Significant Woodlands; 
h) Significant Wildlife Habitat; and, 
i) Fish Habitat. 
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Environmental Linkage Areas area described under section 3.13 and include the following: 
a) wooded areas; 
b) areas which have the potential to link lands in the Greenlands A Area designation with major 

roads, the Existing Urban Area or other major natural or open space areas; and, 
c) the North Hydro Corridor. 

 
 
Conservation Halton Regulations and Revised Floodplain Mapping  
Conservation Halton (CH) is authorized under Section 28 of the Conservation Authorities Act to 
implement and enforce the Regulation of Development, Interference with Wetlands and Alterations to 
Shorelines and Watercourses (Ontario Regulation 42/06).  Permits are required to identify potential 
interference in areas within the 100-year floodline, 15 metres of the shoreline, 15 metres within a valley’s 
top of bank, hazard lands, 120 metres around all Provincially Significant Wetlands (PSW) and ELC 
wetlands greater than 2 ha, and 30 metres around ELC wetlands greater than 0.5 ha.  
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1.0 INTRODUCTION 

On behalf of Orlando Corporation, Mr. David Moores authorized Terrapex Environmental Ltd. 
(Terrapex) to carry out a geotechnical investigation for a proposed industrial development located 
in Milton, Ontario (the Site).  

The Site is irregular shaped and is located on the north side of a hydro corridor, which runs east-
west approximately 100 m North of James Snow Parkway.  Esquesing Line and a railway corridor 
located about 500 m west of Boston Church Road outline the east and west boundaries of the 
Site respectively.  

We understand that it is proposed to develop the property with several above grade industrial 
buildings surrounded with asphaltic concrete pavements.  We further understand that the 
development will include four stormwater management ponds (SWMPs) and two or more 
drainage channels.  The location of the Site as well as the locations of the proposed channels 
and SWMs are shown on plan prepared by TMIG and provided for our use; shown on Drawing 1 
attached in Appendix A of this report. This drawing also shows 15 boreholes requested by TMIG 
to be advanced at the locations of the proposed features. TMIG also provided drawings showing 
the details of the ponds and the channels.  These drawings are attached to this report in Appendix 
D. 

The purpose of this investigation was to characterize the subsurface soil and groundwater 
conditions, to determine the relevant geotechnical properties of encountered soils, and to provide 
recommendations on the geotechnical aspects for the design and construction of the roads, 
drainage corridors and SWMPs.   

This report presents the results of the investigation performed in accordance with the general 
terms of reference outlined above and is intended for the guidance of the client and the design 
engineers only.  It is assumed that the design will be in accordance with the applicable codes and 
standards.  

2.0 FIELDWORK 

The fieldwork for this investigation was carried out during the period between December 17 and 
29, 2021.  It consisted of 14 boreholes designated as Boreholes BH500 through BH514, advanced 
by a drilling contractor commissioned by Terrapex. 

 Three (3) boreholes; Boreholes BH500 through BH502 were advanced within the 
proposed footprint of SWMP F4 and extended to depths ranging from 3.5 to 6.6 m below 
ground (mbg). 

 Five (5) boreholes; Boreholes BH503 through BH507 were advanced within the proposed 
roadway and extended to a depth of 8.1 mbg.  
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 Three (3) boreholes; Boreholes BH508 through BH510 were advanced within the 
proposed drainage channel along the north property line and extended to depths ranging 
from 2.3 to 4.3 mbg.  

 Two (2) boreholes; Boreholes BH511 and BH512 were advanced within the footprint of 
the proposed SWMP F1 and extended to a depth of 3 mbg. 

 Two (2) boreholes: Boreholes BH513 and BH514 were extended within the proposed 
drainage channel running along the west property line and extended to depths of 2 and 
2.3 mbg. 
 

The number and locations of the boreholes were determined by TMIG and are shown on the 
Borehole Location Plan as Drawing 1; attached in Appendix B.  The boreholes were extended 
approximately 2 m below the proposed excavation depths.   

The boreholes were laid out and the ground elevations at the borehole locations were established 
by David B. Searles Surveying Ltd.     

Standard penetration tests (SPT) were carried out in the course of advancing the sampled 
boreholes to take representative soil samples and to measure penetration index (N-values) to 
characterize the condition of the various soil materials.  The number of blows of the striking 
hammer required to drive the split spoon sampler to 300 mm depth was recorded and these are 
presented on the borehole log sheets as penetration index values.  Additionally a pocket 
penetrometer (PP) was used to estimate the shear strength of cohesive soils. Results of SPT and 
PP are shown on the borehole log sheets in Appendix B of this report.  

Monitoring wells were installed in Boreholes BH501, BH509, BH510, BH511, and BH514. 
Groundwater level observations were made in all boreholes during and upon completion of drilling 
of each borehole, and subsequently in the monitoring wells installed in the boreholes on January 
7, 2021.    

The fieldwork for this project was carried out under the supervision of an experienced 
geotechnical technician from this office who arranged locates of buried services; effected the 
drilling, sampling and in situ testing; observed groundwater conditions; and prepared field 
borehole log sheets. 

3.0 LABORATORY TESTS 

The soil samples recovered from the split spoon sampler were properly sealed, labelled and 
brought to our laboratory.  They were visually classified and water content tests were conducted 
on all soil samples retained from Boreholes BH501, BH502, BH504, BH506, BH508, BH509, 
BH510, BH511, BH513, and BH514.  Grain size distribution tests were performed on 11 soil 
samples and Atterberg Limits tests were carried out on four soil samples. The results of the 
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classification and water contents are presented on the borehole log sheets attached in Appendix 
B of this report. The results of the grain size distribution and Atterberg Limits tests are attached 
in Appendix C of the report. 

4.0 SITE AND SUBSURFACE CONDITIONS 

Full details of the subsurface soil and groundwater conditions at the site are given on the borehole 
log sheets enclosed in Appendix B. 

The following sections present a description of the site and a commentary on the engineering 
properties of the various soil materials contacted in the boreholes. 

It should be noted that the boundaries of soil types indicated on the borehole logs are inferred 
from non-continuous soil sampling and observations made during drilling.  These boundaries are 
intended to reflect transition zones for the purpose of geotechnical design, and therefore, should 
not be construed as exact planes of geological change. 

The subsurface stratigraphy as revealed in the boreholes generally comprises topsoil underlain 
by glacial deposit consisting of predominantly reddish brown clayey silt till and silt till, occasionally 
interbedded with thin layers of wet silt.   

4.1 SITE DESCRIPTION 

The Site is irregular shaped and is located on the north side of a hydro corridor, which runs east-
west approximately 100 m North of James Snow Parkway.  It consists of two parcels of land; the 
east parcel extends between Esquesing Line and Boston Church Road, and the west parcel 
extends between Boston Church Road and a CPR corridor located about 500 m west of Boston 
Church Road.  

The parcel between Boston Church Road and Esquesing Line is undulating with shallow rolling 
hills while the parcel west of Boston Church Road is relatively flat. 

The site is used for agricultural purpose; cultivated with corn at the time of the investigation. Near 
the southeast corner at the site; at 8350 Esquesing line is a medium sized farm that collects and 
distributes the harvest as well as a homestead. Running, east-west between Boston Church Road 
and Esquesing Line is a tree line, approximately 10 meters thick. A tree line of similar thickness 
branches off along the middle of the east-west tree line and extends north forming a “T”. There 
are several watercourses traversing the site; the main watercourse starts on the north end of the 
site between Boston Church Road and Esquesing Line and runs south-east towards Esquesing 
Line, it is approximately 1m deep and 2 to 3 m wide channel with visible shallow water flowing. 
Other smaller watercourses approximately 0.5 m deep and 1m wide or smaller are present 
throughout the site.  
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The ground surface within the property is not level; it slopes down from the west to the east.  The 
ground surface elevations at the borehole locations range from 221.5 m near the west end of the 
property; at Borehole BH514, to a low of 213.8 m near the east end of the property; at Boreholes 
BH500 and BH508. 

4.2 TOPSOIL 

The uppermost stratum of the soil profile across the borehole locations consists of topsoil. It 
ranges in thickness from 150 mm to 600 mm, more typically being in the range of 150 to 300.  

It should be noted that the topsoil thickness will vary between boreholes.  Thicker topsoil than that 
found in the boreholes may be present in places.  This renders it difficult to estimate the quantity 
of topsoil to be stripped.  In order to prevent over-stripping, diligent control of the stripping 
operation will be required.  It is recommended that prior to topsoil stripping, shallow test pits be 
excavated at the site in the presence of a geotechnical engineer to determine the depth of topsoil 
that should be stripped. 

4.3 CLAYEY SILT TILL 

Clayey silt till is the predominant type of soil present at all boreholes advanced at the site.  

The clayey silt is a glacial deposit and consists of a random mixture of soil particles ranging from 
clay to gravel, with clay and silt being the predominant fractions. Cobbles and boulders are 
probably present but would not be representatively sampled with the equipment used in this 
investigation 

The near surface thin layer of the clayey silt till is disturbed/remoulded due to tilling and grading 
activities.   

The till is moist in appearance and reddish brown in color.  The water content of the silty clay 
samples range from approximately 8 to 21 % by weight, more typically being in the range of 8 to 
12%. 

Penetration resistance in the till soil provided N-values ranging from 8 to 68, indicating stiff to hard 
consistencies; more typically being very stiff to hard.  The softer zones are limited to the shallow 
wet soils.    

Measurements made with a pocket penetrometer on the split spoon samples of the clayey silt 
retained from the boreholes provided undrained shear strength values of in excess of 225 kPa, 
except for a couple of shallow samples retained from two of the boreholes that provided an 
undrained shear strength value of about 150 kPa.   

Grain size analyses were carried out on eight (8) clayey silt samples and Atterberg Limits tests 
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were carried out on three (3) representative samples.  The test results are enclosed in Appendix 
C and are summarized in the following table. 

Borehole 
No. 

Sample Depth 
(mbg) and No. 

Sample Location 
Gravel 

% 

Sand 

% 

Silt 

% 

Clay 

% 

Liquid 
Limit 

Plasticity 
Index 

BH502 1.0 (Sample 3) Proposed SWMP F4 11 17 51 21 25 8 

BH502 4.0 (Sample 6) Proposed SWMP F4 13 20 49 18   

BH503 1.5 (Sample 3A) Proposed Road 2 38 47 13   

BH508 1.5 (Sample 3) Proposed drainage channel 10 18 51 21   

BH509 1.0 (Sample 2) Proposed drainage channel 11 16 52 21   

BH510 1.5 (Sample 3) Proposed drainage channel 12 18 49 21 26 7 

BH511 1.5 (Sample 3) Proposed SWMP F1 8 13 57 22 27 10 

BH514 1.0 (Sample 2) Proposed drainage channel 8 13 55 24   

Based on the grain size distribution, the tested sample can be described as clayey silt with some 
sand and trace to some gravel. Based on the Atterberg Limits test results, the sample can be 
classified as inorganic clay, silty clay, sandy clay of low plasticity. 

Based on the grain size analysis results, the Coefficient of Permeability (k) of the clayey silt (till) 
is estimated to be less than 10-7 cm/sec, corresponding to very low relative permeability. 

4.4 SILT TILL 

Silt till is present underlying the clayey silt till in the boreholes advanced within the proposed 
roadway; at Boreholes BH503, BH504, BH505, and BH506, below depths of 3.5 to 7 mbg. The 
silt till is a glacial deposit and consists of a random mixture of soil particles ranging from clay to 
gravel, silt being the predominant fraction. Cobbles and boulders are probably present but would 
not be representatively sampled with the equipment used in this investigation 

The till is moist to wet in appearance and reddish brown and grey in color. The water content of 
the silt samples range from approximately 8 to 16 % by weight. 

Penetration resistance in the till soil provided N-values ranging from 31 to 84, indicating dense to 
very dense compactness condition.    

Measurements made with a pocket penetrometer on the split spoon samples of the clayey silt 
retained from the boreholes provided undrained shear strength values of in excess of 225 kPa  

Grain size analysis was carried out on one representative sample obtained from Borehole BH505.  
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The test result is enclosed in Appendix C and are summarized in the following table. 

Borehole 
No. 

Sample Depth 
(mbgs) and No. 

Sample Location 
Gravel 

% 

Sand 

% 

Silt 

% 

Clay 

% 

BH505 3.8 (Sample 7A) Proposed Road 1 6 82 11 

Based on the grain size distribution, the tested sample can be described as silt with some clay 
and traces of sand and gravel.   

Based on the grain size analysis results, the Coefficient of Permeability (k) of the silt (till) is 
estimated to be about 10-6 cm/sec, corresponding to very low relative permeability. 

4.5 SILT  

Silt is present in Boreholes BH505 and BH507 advanced within the proposed road, and in 
Boreholes BH508 and BH509 advanced within the proposed drainage channel along the north 
perimeter of the site.   Borehole BH509 was terminated in the silt soil.  It is less than 1 m in 
thickness in the remaining three boreholes.    

The silt is wet in appearance and brown in color; changing to reddish brown generally below 
depths of 1 to 1.5 mbgs.  The water content of two silt samples were determined to be 17 and 
21% by weight. 

Penetration resistance in the silt soil provided N-values ranging from 5 to 27, indicating loose to 
compact compactness condition.    

Grain size analysis were carried out on two (2) representative samples obtained from Boreholes 
BH508 and BH509, and Atterberg Limits test was carried out on the sample retained from BH508. 
The test results are enclosed in Appendix C and summarized in the following table. 

Borehole 
No. 

Sample Depth 
(mbgs) and No. 

Sample Description 
Gravel 

% 

Sand 

% 

Silt 

% 

Clay 

% 

Liquid 
Limit 

Plastic 
Limit 

BH508 1.2 (Sample 2) Proposed drainage channel 0 2 82 16 28 7 

BH509 3.8 (Sample 5) Proposed drainage channel 7 11 68 14   

Based on the grain size distribution, the tested sample can be described as silt with some clay 
and traces of sand and gravel. Based on the Atterberg Limits test results, the sample can be 
classified as inorganic clay, silty clay, sandy clay of low plasticity. 
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Based on the grain size analysis results, the Coefficient of Permeability (k) of the silt is estimated 
to be about 10-6 cm/sec, corresponding to medium to low relative permeability. 

4.6 GROUNDWATER 

Groundwater level and cave-in of the unlined sidewalls of the boreholes were measured upon 
completion of the boreholes.  

As part of this geotechnical investigation, monitoring wells were installed in six (6) of the 
boreholes. The groundwater level measurements made in the monitoring wells on January 7 and 
open boreholes made upon completion of advancement of the boreholes were recorded and are 
summarized in the table below.  
 

Borehole / 
Monitoring Well 

Location 

Well Screen Details Groundwater Observations 
Screened Interval 

mbg (elev.) Screened Subsoil Water Level 
mbg (elev.) Date 

BH500 - - Dry December 28, 2020 

BH501 1.5 – 3.0 
(213.1 – 211.6) Clayey Silt Till 

Dry December 28, 2020 
0.24 (214.4) January 7, 2021 

BH502 - - Dry December 22, 2020 

BH503 - - 7.0 
(209.5) December 21, 2020 

BH504 - - 7.3 (208.5) December 18, 2020 
BH505 - - 6.7 (210.9) December 18, 2020 
BH506 - - 1.5 (219.1) December 18, 2020 
BH507 - - 5.5 (213.7) December 17, 2020 

BH508 0.8 – 2.3 
213.1 – 211.6) Silt and Clayey Silt 1.2  (212.8) 

0.12 (213.8) 
December 22, 2020 

January 7, 2021 

BH509 
1.5 – 3.0 

(215.3  - 213.8) 
 

Clayey Silt Dry 
Dry 

December 22, 2020 
January 7, 2021 

BH510 2.3 – 3.8 
(216.6 – 214.8) Clayey Silt 2.7 (215.8) 

1.87 (216.6) 
December 22, 2020 

January 7, 2020 

BH511 1.5 – 3.0 
(219.0 – 217.5)  Clayey Silt Dry 

1.45 (219.0) 
December 29, 2020 

January 7, 2020 
BH512 - - Dry December 29, 2021 
BH513 - - Dry December 29, 2021 

BH514 0.8 – 2.3 
(220.8 – 219.3) Clayey Silt 1.8 (219.8) 

0.19 (2221.4) 
December 29, 2020 

January 7, 2021 

 

5.0 DISCUSSION AND RECOMMENDATIONS 

The following discussions and recommendations are based on the factual data obtained from the 
boreholes advanced at the Site by Terrapex and are intended for use by the client and design 
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engineers only. 

It should be noted that while TMIG provided drawings showing the details of the ponds and the 
channels, the proposed road grades were not provided to Terrapex at the time of preparation of 
this report. 

Contractors bidding on this project or conducting work associated with this project should make 
their own interpretation of the factual data and/or carry out their own investigations.  

The subsurface stratigraphy as revealed in the boreholes generally comprises topsoil underlain 
by glacial deposit consisting of predominantly reddish brown clayey silt till and silt till, occasionally 
interbedded with thin layers of wet silt.   

Groundwater was encountered in majority of the boreholes. On the basis of our fieldwork and 
laboratory tests, the following comments and recommendations are made. 

5.1 EXCAVATION AND GROUNDWATER CONTROL 

Based on the field results, excavations for the drainage corridor, SWMPs, and site servicing 
trenches, and utilities are not expected to pose any difficulty.  Excavation of the soils at this site 
can be carried out with heavy hydraulic excavators.   

All excavation work must be carried out in accordance with the Occupational Health and Safety 
Act (OHSA).  With respect to OHSA, the topsoil and underlying disturbed native soil are expected 
to conform to Type 3 soil.  The stiff to hard clayey silt till can be classified as Type 2 soil.  Wet 
sandy and silty soil are classified as Type 4 soil.  

Excavation side-slopes should not be unduly left exposed to inclement weather. 

Temporary excavation for slopes in Type 3 soil should not exceed 1.0 horizontal to 1.0 vertical.  
Locally, where loose or soft soil is encountered at shallow depths, it may be necessary to flatten 
the side slopes as necessary to achieve stable conditions.  Excavations in Type 2 soil may be cut 
with vertical side-walls within the lower 1.2 m height of excavation and 1.0 horizontal to 1.0 vertical 
above this height. Excavations extended below tin Type 4 soils may have to be sloped as flat as 
3.0 horizontal to 1.0 vertical. 

Where workers must enter excavations extending deeper than 1.2 m below grade, the excavation 
side-walls must be suitably sloped and/or braced in accordance with the Occupational Health and 
Safety Act and Regulation for Construction Projects.  

The clayey silt (till) possesses a very low hydraulic conductivity; the groundwater yield from this 
soil is expected to be insignificant.  The wet silt layers present in some of the boreholes will yield 
small volumes of water. Based on observations made during the drilling of the boreholes and 
close examination of the soil samples extracted from the boreholes, significant groundwater 
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problems are not anticipated within the presumed excavation depths and adequate control of 
groundwater seepage can be achieved by pumping from properly filtered sumps in the base of 
the excavations.   

Surface water should be directed away from open excavations. 

It should be noted that the glacial deposit is non-sorted sediment and therefore may contain 
boulders.  Provisions must be made in the excavation and foundation installation contracts for the 
removal of possible boulders. 

5.2 REUSE OF ON-SITE EXCAVATED SOIL  

On-site inorganic excavated soils may be reused as backfill material, provided their water content 
is within 2% of their optimum moisture contents as determined by Standard Proctor test, and the 
materials are effectively compacted with heavy vibratory pad-type rollers.  The compactors must 
be of sufficient size and energy to break down the lumps and to knead the soil into a 
homogeneous mass as water and compaction effort is applied.     

Measured water contents within the native soil ranged from 8 to 21%.  These water contents are 
generally close to and locally on the wet side of the material’s optimum moisture content.  In the 
event these soils are to be used as structural fill, they should be stockpiled in a manner that 
prevents significant changes in their water content from occurring.  During warm weather, drying 
of the native soils may become acute; therefore, the lift thickness for compaction and the moisture 
content of the soils must be properly controlled during the backfilling.  Alternatively, imported 
suitable material should be used.  

5.3 PROPOSED DRAINAGE CHANNELS 

The locations of the proposed drainage channels are shown on the Borehole Location Plan 
attached in Appendix A of this report.  Figures 4-3 through 4-5, and Figures 4-9 and 4-10 prepared 
by TMIG; attached to this report in Appendix D present details of the drainage channels proposed 
for the west (west of Boston Church Road) and east (east of Boston Church Road) sections of 
the site respectively. 

Boreholes BH508, BH509 and BH510 were advanced along the alignment of the east channel, 
and Boreholes BH513 and BH514 were advanced along the alignment of the west channel. 

Elevations along the base of the channels near the locations of the boreholes as well as the 
elevations at the bases of the boreholes and existing grade are tabulated in the following table. 
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Borehole 
No. 

Proposed Elevation 
at base of channel 

(m) 

Existing ground 
elevation (m) 

Elevation at bottom 
of Borehole (m) 

BH508 213.6 213.93 211.6 
BH509 215.1 216.76 213.3 
BH510 216.5 218.54 214.3 
BH513 220.8 220.46 218.5 
BH514 221.4 221.56 219.3 

 
Based on these elevations, the grade at the Site in the area of the west drainage channel will be 
raised and the base of the channel will be situated near or above existing grade; the channel will 
be constructed by fill soil.  The subsoil at Boreholes BH513 and BH514 consist of a layer of topsoil 
as thick as 600 mm, underlain by clayey silt till. 

Along the east drainage channel, the base of the channel will be close to existing grade near 
Borehole BH508, about 1.7 m below grade near Borehole BH509 and about 2 m below existing 
grade at BH510. 

The subsurface conditions at these boreholes below a surficial layer of topsoil consists of clayey 
silt till.  At Boreholes BH509 and BH510 the till is interbedded with layers of wet silt.  Based on 
proposed east grades, the base of the channel will be well above the wet silt layer at Borehole 
BH509, and about 0.3 m above the silt layer near Borehole BH508. 

Based on the borehole findings, it is expected that following topsoil stripping, excavation for the 
proposed drainage corridor will be carried out through stiff to hard clayey silt till.  The eastern 
section of the channel will be constructed above existing grade.  Where wet silt is encountered 
within or near the base of the channel, the silt will have to be removed and replaced woth clayey 
soil.  

A liner system is not anticipated to be required for the construction of the proposed drainage 
channels. 

It is recommended that side slopes of the channel be formed at gradient not exceeding 1V:3H 
(i.e. 18.4° angle to the horizontal).        

Groundwater seepage from wet silt seams is expected to be discontinuous and minimal, and 
adequate control of groundwater can be achieved by pumping from properly filtered sumps in the 
base of the excavations.      

 
5.4 PROPOSED SWMPS 

The subsurface conditions at the location of the proposed SWMP1 are presented by Boreholes 
BH511 and 512, and the subsurface conditions at the location of the proposed SWMP4 are 
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presented by Boreholes BH500, BH501 and BH502. 

Concept Plans of SWMP1 and SWMP4 prepared by TMIG; Figures 3-2 and 3-5, are attached in 
Appendix D of this report.  The plans show elevations at the base of the ponds as well proposed 
side slopes of the ponds.    

The base of SWMF1 will be set at elevation 218.8 m, and the High water level (HWL) is shown to 
be 223.0 m.  The pond will be sloped at 5H : 1V. The two boreholes advanced within the footprint 
of SWMP1 were extended to elevations 216.8 to 217.0 m.   

The base of SWMF4 will be set at elevation 212.3 m, and the HWL is shown to be 216.5 m.  The 
pond will be sloped at 5H : 1V. The three boreholes advanced within the footprint of SWMP4 were 
extended to elevations 210.2 to 211.1 m.   

Based on the borehole findings, the pond side-slopes will be formed in very stiff to hard clayey 
silt (till) to the design bottom of the ponds.   

Groundwater was not encountered in the boreholes at the time of their advancement.  
Groundwater seepage, if any from the clayey silt till is expected to be insignificant, and adequate 
control of groundwater can be achieved by pumping from properly filtered sumps in the base of 
the excavations.      

The conditions of subsurface soils are such that the proposed slopes within the ponds will be 
stable against any sliding failure. 

Based on the subsurface soil and groundwater conditions encountered in the boreholes, a liner 
system is not required for the construction of the SWMP1 and SWMP4. 

Construction of the ponds will require that the ground surface surrounding the ponds be raised by 
as much as 3.5 m.  Fill used to raise the grades should consist of clayey silt till excavated from 
the ponds or other areas of the Site.  To be generally consistent with the native cohesive soils at 
the site, the fill should have the following properties: 

• Plasticity Index greater than 7 percent. 
• 100 percent of the particles passing 75 mm sieve. 
• Not less than 50 percent of the particles, by weight, passing the 0.075 mm sieve. 
• Not less than 15 percent of the particles, by weight, greater than 0.002 mm sieve. 
• Placed in maximum 300 mm lifts and compacted to a minimum of 98% standard Proctor 

Maximum Dry Density of the material. 
 
Recommendations for engineered fill construction are provided in Section 5.5 of this report.  

5.5 ENGINEERED FILL 

The following recommendations regarding construction of engineered fill should be adhered to 
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during the construction stage: 

• All surface vegetation, organic materials, softened and disturbed soils must be removed, 
and the exposed subgrade soils proof-rolled with an inspection by the Geotechnical 
Engineer prior to any fill placement. 

• Engineered fill operations should be monitored and compaction tests should be performed 
on a full-time basis by a qualified engineering technician supervised by the project 
engineer. 

• Soils used as engineered fill should be free of organics and/or other unsuitable material.  
The engineered fill must be placed in lifts not exceeding 200 mm in thickness and 
compacted to at least 98% SPMDD. 

• The engineered fill operation should take place in favorable climatic conditions.  If the work 
is carried out in months where freezing temperatures may occur, all frost affected material 
must be removed prior to the placement of frost-free fill. 

5.6 SERVICE TRENCHES 

Based on the site grades, sewer pipes and watermains will probably be supported on undisturbed 
native clayey silt (till) which is considered suitable for supporting water mains, sewer pipes, 
manholes, catch basins and other related structures. 

The type of bedding depends mainly on the strength of the subgrade immediately below the invert 
levels.  

Normal Class ‘B’ bedding is recommended for underground utilities. Granular ‘A’ or 19 mm 
crusher-run limestone can be used as bedding material; all granular materials should meet OPS 
1010 specifications. The bedding material should be compacted to a minimum of 95% SPMDD.  
Trenches dug for these purposes should not be unduly left exposed to inclement weather.  

Pipe bedding and backfill for flexible pipes should be undertaken in accordance with OPSD 
802.010. Pipe embedment and cover for rigid pipes should be undertaken in accordance with 
OPSD 802.030. 

If unsuitable bedding conditions occur, careful preparation and strengthening of the trench bases 
prior to sewer installation will be required. The subgrade may be strengthened by placing a thick 
mat consisting of 50 mm crusher-run limestone. Field conditions will determine the depth of stone 
required. Geotextiles and/or geogrids may be helpful and these options should be reviewed by 
Terrapex on a case by case basis. 

Sand cover material should be placed as backfill to at least 300 mm above the top of pipes. 
Placement of additional granular material (thickness dictated by the type of compaction 
equipment) as required or use of smaller compaction equipment for the first few lifts of native 
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material above the pipe will probably be necessary to prevent damage to the pipe during the 
trench backfill compaction. 

It is recommended that service trenches be backfilled with on-site native soils compacted to 98% 
SPMDD. Lift thicknesses should not exceed 200 mm in a loose state and the excavated site 
material should be compacted using heavy, vibratory pad-type rollers.  

In areas of narrow trenches or confined spaces such as around manholes, catch basins, etc., 
imported sand or OPSS Granular ‘B’ should be used and compacted to the specified SPMDD. 

 
5.7 PAVEMENT DESIGN 

It is anticipated that the sub-grade material for the road pavement will generally consist of native 
soils or engineered fill.  

The subgrade should be thoroughly proof-rolled and re-compacted to ensure uniformity in 
subgrade strength and support. Lift thicknesses should not exceed 200 mm in a loose state and 
the excavated site material should be compacted using heavy vibratory rollers. As an alternative, 
if suitable on-site native material is not available, the upper part of the subgrade could be improved 
by placing imported granular material. 

Given the frost susceptibility and drainage characteristics of the subgrade soils, the pavement 
design presented below is recommended. 

Minimal Asphaltic Concrete Pavement Structure Design 
Pavement Layer Compaction 

Requirements 
Heavy Duty Asphalt 
Minimum Component Thickness 

Surface Course 
Asphaltic Concrete 

as per 
OPSS 310 50 mm HL3-HS, (PG58-28) 

Binder Course 
Asphaltic Concrete  

as per 
OPSS 310 

70 mm HL8 -MDBC, (PG58-28) 

Granular Base 100% SPMDD 
150 mm 
Granular ‘A’ (OPSS 1010) or 
19 mm Crusher Run Limestone 

Granular Subbase 100% SPMDD 
450 mm Granular ‘B’ Type II (OPSS 
1010)  
 

The subgrade must be compacted to at least 98% of SPMDD for at least the upper 600 mm and 
95% below this level. The granular base and sub-base materials should be compacted to a 
minimum of 100% SPMDD.  The granular pavement structure materials should be placed in lifts 
not exceeding 150 mm thick and be compacted to a minimum of 100% SPMDD.  Asphaltic 
concrete materials should be rolled and compacted per OPSS 310.  The granular and asphaltic 
concrete pavement materials and their placement should conform to OPSS 310, 501, 1010 and 
1150, and the pertinent Municipality specifications.   
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The long-term performance of the proposed pavement structure is highly dependent upon the 
subgrade support conditions.  Stringent construction control procedures should be maintained to 
ensure that uniform subgrade moisture and density conditions are achieved as much as 
practically possible when fill is placed and that the subgrade is not disturbed and weakened after 
it is exposed. 

Control of surface water is a significant factor in achieving good pavement life. Grading adjacent 
to the pavement areas must be designed so that water is not allowed to pond adjacent to the 
outside edges of the pavement or curb. In addition, the need for adequate drainage cannot be 
over-emphasized.  The subgrade must be free of depressions and sloped (preferably at a 
minimum gradient of three percent) to provide effective drainage toward subgrade drains. Sub-
drains are recommended to intercept excess subsurface moisture at the curb lines and catch 
basins. The invert of sub-drains should be maintained at least 0.3 m below subgrade level. 

Additional comments on the construction of pavement areas are as follows: 

 As part of the subgrade preparation, the proposed pavement areas should be stripped of 
vegetation, unsuitable earth fill and other obvious objectionable material. The subgrade 
should be properly shaped and sloped as required, and then proof-rolled. Loose/soft or 
spongy subgrade areas should be sub-excavated and replaced with suitable approved 
material compacted to at least 98% of SPMDD. 

 Where new fill is needed to increase the grade or replace disturbed portions of the 
subgrade, excavated inorganic soils or similar clean imported fill materials may be used, 
provided their moisture content is maintained within 2 % of the soil’s optimum moisture 
content. All fill must be placed and compacted to not less than 98% of SPMDD. 

 For fine-grained soils, as encountered at the site, the degree of compaction specification 
alone cannot ensure distress free subgrade. Proof-rolling must be carried out and 
witnessed by Terrapex personnel for final recommendations of sub-base thicknesses. 

 In the event that pavement construction takes place in the spring thaw, the late fall, or 
following periods of significant rainfall, it should be anticipated that an increase in 
thickness of the granular sub-base layer will be required to compensate for reduced 
subgrade strength. 
 

6.0 CLOSURE 

The conclusion and recommendations in this report are based on information determined at the 
inspection locations.  Soil and groundwater conditions between and beyond the test holes may 
differ from those encountered at the test hole locations, and conditions may become apparent 
during construction which could not be detected or anticipated at the time of the soil investigation.  

The design recommendations given in this report are applicable only to the project described in 
the text, and then only if constructed substantially in accordance with details of alignment and 
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elevations stated in the report.  Since all details of the design may not be known to us, in our 
analysis certain assumptions had to be made as set out in this report.  The actual conditions may, 
however, vary from those assumed, in which case changes and modifications may be required to 
our recommendations. 

This report was prepared for Orlando Corporation by Terrapex Environmental Ltd.  The material 
in it reflects Terrapex Environmental Ltd. judgement in light of the information available to it at the 
time of preparation.  Any use which a Third Party makes of this report, or any reliance on decisions 
which the Third Party may make based on it, are the sole responsibility of such Third Parties.  

We recommend, therefore, that we be retained during the final design stage to review the design 
drawings and to verify that they are consistent with our recommendations or the assumptions 
made in our analysis.  We recommend also that we be retained during construction to confirm 
that the subsurface conditions throughout the site do not deviate materially from those 
encountered in the test holes.  In cases when these recommendations are not followed, the 
company’s responsibility is limited to accurately interpreting the conditions encountered at the test 
holes, only.  

The comments given in this report on potential construction problems and possible methods are 
intended for the guidance of the design engineer, only.  The number of inspection locations may 
not be sufficient to determine all the factors that may affect construction methods and costs.  The 
contractors bidding on this project or undertaking the construction should, therefore, make their 
own interpretation of the factual information presented and draw their own conclusions as to how 
the subsurface conditions may affect their work.  

Respectfully submitted, 

TERRAPEX ENVIRONMENTAL LTD. 

 

 

 

Vic Nersesian, P. Eng.  
Vice President, Geotechnical Services 
 



 

 

 

 

 

 

 

 

 

 

Appendix A 

Borehole Location Plan 
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CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling
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CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 505PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 217.65

LOCATION: Milton, Ontario NORTHING: 4821827.48 EASTING: 589096.73 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 18, 2020

REVIEWED BY: VN

GWL
(m)

S
O

IL
 S

Y
M

B
O

L

SOIL
DESCRIPTION

D
E

P
T

H
 (

m
)

E
L

E
V

A
T

IO
N

 (
m

) Shear Strength
(kPa)

N-Value
(Blows/300mm)

20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL

20 40 60 80 S
A

M
P

L
E

 N
O

.

S
A

M
P

L
E

 T
Y

P
E

S
P

T
(N

) W
e

ll
C

o
n

st
ru

ct
io

n

REMARKS

Page 1 of 1



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

220.5

220

219.5

219

218.5

218

217.5

217

216.5

216

215.5

215

214.5

214

213.5

213

TOPSOIL 150 mm

very stiff to hard, moist
reddish brown
CLAYEY SILT

some sand, trace gravel
(TILL)

very dense, moist, reddish brown
SANDY SILT

trace clay, trace gravel
(TILL)

hard, moist, brown and grey
CLAYEY SILT

some sand, trace gravel
(TILL)

very dense, moist to wet, grey
SANDY SILT

trace clay, trace gravel
(TILL)

END OF BOREHOLE

11

16
225+

32
225+

64
225+

84

82
225+

68
225+

52

39

25
14

12

10

10

9

9

12

10

14

16

13

1A

1B

2

3

4

5

6

7A

7B

8A

8B

9

11

16

32

64

84

82

68

52

39

Borehole cave in
measured at 7.0 m below
grade and groundwater
level measured at 1.5 m
below grade upon
completion of drilling.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 506PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 220.62

LOCATION: Milton, Ontario NORTHING: 4821721.43 EASTING: 588802.29 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 18, 2020

REVIEWED BY: VN
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211.5

TOPSOIL 225 mm

very stiff, moist
reddish brown
CLAYEY SILT

some sand, trace gravel
(TILL)

compact, wet, brown
SILT

some clay, trace sand

very stiff to hard, moist, grey
CLAYEY SILT

some sand, trace gravel
(TILL)

dense, wet, grey
SILT, some clay, trace sand

END OF BOREHOLE
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225+
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225+
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225+
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225+
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Borehole open and
groundwater level
measured at 5.5 m below
grade upon completion of
drilling.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 507PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 219.18

LOCATION: Milton, Ontario NORTHING: 4821951.31 EASTING: 588583.46 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 17, 2020

REVIEWED BY: VN
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213.5

213

212.5

212

TOPSOIL 600 mm

loose, moist, reddish brown
SILT

some clay, trace sand

very stiff, moist, reddish brown
CLAYEY SILT

some sand, trace gravel
(TILL)

END OF BOREHOLE
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24
225+

21

21

11

1

2

3

5

5

24

Groundwater level
measured at 1.2 m below
grade upon completion of
drilling.

50 mm diameter
monitoring well installed.

Water level at 0.12 mbgs
on January 7, 2021.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 508PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 213.93

LOCATION: Milton, Ontario NORTHING: 4822584.32 EASTING: 589512.66 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 22, 2020

REVIEWED BY: VN
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216.5

216

215.5

215

214.5

214

213.5

TOPSOIL 200 mm

very stiff
moist, reddish brown

CLAYEY SILT
some sand, trace gravel

(TILL)

compact, moist, reddish brown
SILT

some clay, trace sand

END OF BOREHOLE
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225+

28
225+

29
225+

27
225+

28
22
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12

17

1A

1B

2

3

4

5

6

20

28

29

27

Borehole dry and open
upon completion of
drilling.

50 mm diameter
monitoring well installed.

Monitoring well dry on
January 7, 2021.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 509PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 216.75

LOCATION: Milton, Ontario NORTHING: 4822624.71 EASTING: 589208.62 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 22, 2020

REVIEWED BY: VN
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4

218.5

218

217.5

217

216.5

216

215.5

215

214.5

TOPSOIL 200 mm

very stiff to hard
moist

CLAYEY SILT
some sand, trace gravel

(TILL)

reddish brown

-----
grey

END OF BOREHOLE

6

20
225+

24
225+

47
225+

100+
225+

48
225+
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5
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6

20

24

47

100+

48

Groundwater level
measured at 2.7 m below
grade upon completion of
drilling.

50 mm diameter
monitoring well installed.

Water level at 1.87 mbgs
on January 7, 2021.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 510PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 218.54

LOCATION: Milton, Ontario NORTHING: 4822482.74 EASTING: 588918.25 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 22, 2020

REVIEWED BY: VN
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219.5
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217.5

217

TOPSOIL 300 mm

very stiff, moist, reddish brown
CLAYEY SILT

some sand, trace gravel
(TILL)

END OF BOREHOLE

5
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225+

19
225+

17
225+

29
225+

23
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12

12

11

1A

1B

2

3

4

5

5

17

19

17

29

Borehole dry and open
upon completion of
drilling.

50 mm diameter
monitoring well installed.

Water level at 1.45 mbgs
on January 7, 2021.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 511PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 220.47

LOCATION: Milton, Ontario NORTHING: 4821688.71 EASTING: 588128.30 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 29, 2020

REVIEWED BY: VN
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217.5

217

TOPSOIL 150 mm

very stiff, moist, reddish brown
CLAYEY SILT

some sand, trace gravel
(TILL)

END OF BOREHOLE
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24
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21
225+

32
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Borehole dry and open
upon completion of
drilling.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 512PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 220.35

LOCATION: Milton, Ontario NORTHING: 4821769.12 EASTING: 588038.12 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 29, 2020

REVIEWED BY: VN
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219.5
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218.5

TOPSOIL 200 mm

very stiff, moist, reddish brown
CLAYEY SILT

some sand, trace gravel
(TILL)

END OF BOREHOLE
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18
225+
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Borehole dry and open
up on completion of
drilling.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 513PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 220.46

LOCATION: Milton, Ontario NORTHING: 4821828.03 EASTING: 587906.52 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 29, 2020

REVIEWED BY: VN
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221.5
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220.5

220

219.5

TOPSOIL 600 mm

very stiff, reddish brown, moist
CLAYEY SILT

some sand, trace gravel
(TILL)

END OF BOREHOLE
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16
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15
225+

28

13

13

1
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5
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50 mm diameter
monitoring well installed.

Water level at 1.80 mbgs
on December 29, 2020.

Water level at 0.19 mbgs
on January 7, 2021.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 514PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 221.56

LOCATION: Milton, Ontario NORTHING: 4821975.99 EASTING: 587762.37 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 29, 2020

REVIEWED BY: VN
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213

212.5

212

211.5

211

210.5

210

209.5

209

208.5

208

207.5

207

206.5

206

TOPSOIL 600 mm

very stiff to hard, moist
CLAYEY SILT

some sand, trace gravel
(TILL)

reddish brown

-----

grey

compact, wet, grey
SILT

trace sand, trace clay

very stiff, moist, reddish brown
CLAYEY SILT

some sand, trace gravel

dense, moist, reddish grey
SILT

trace sand, trace clay

very dense, wet, reddish grey
SILTY SAND
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21
225+
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225+
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225+
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Borehole cave-in and
groundwater water level
measured at 9.1 mbgs
upon completion of
drilling.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 515PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 215.66

LOCATION: Milton, Ontario NORTHING: 4822256.08 EASTING: 589449.11 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 28, 2020

REVIEWED BY: VN
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11

11.5

12

12.5

205.5

205

204.5

204

203.5

very dense, wet, reddish grey
SILTY SAND

hard, moist, reddish grey
CLAYEY SILT

some sand, trace gravel
(TILL)

END OF BOREHOLE

100+

100+

11A

11B

12A

12B

100+

100+

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 515PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 215.66

LOCATION: Milton, Ontario NORTHING: 4822256.08 EASTING: 589449.11 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 28, 2020

REVIEWED BY: VN
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207.5

TOPSOIL 200 mm

reddish brownvery stiff to stiff
moist

CLAYEY SILT
some sand, trace gravel

(TILL)

-----

grey

firm, wet, grey
SILTY CLAY
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Borehole cave in
measured 9.1 m below
grade and groundwater
level measured at 6.4 m
below grade upon
completion of drilling.

CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 516PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 217.15

LOCATION: Milton, Ontario NORTHING: 4822081.03 EASTING: 588985.74 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 17, 2020

REVIEWED BY: VN
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firm, wet, grey
SILTY CLAY

compact to very dense, wet, reddish brown
GRAVELLY SAND and SAND

END OF BOREHOLE
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11B
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12B
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CLIENT: Orlando Corporation METHOD: Augering and Split Spoon Sampling

BH No.: 516PROJECT: Boston Church Rd and Esquesing Line PROJECT ENGINEER: VN ELEV. (m) 217.15

LOCATION: Milton, Ontario NORTHING: 4822081.03 EASTING: 588985.74 PROJECT NO.: CT3003.00

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: AD DRILLING DATE: December 17, 2020

REVIEWED BY: VN
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TOPSOIL 200 mm

stiff moist, brown
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Laboratory Test Results 

 

 

 

 

 

 

 

 



Tested By: AM Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH502, SS3

Terrapex Figure

25 17 0.8344 0.0312 0.0144 0.0043

CLAYEY SILT, some sand, some gravel CL A-4(3)

CT3003.40 Orlando Corporation

C-1

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

P
E

R
C

E
N

T
 C

O
A

R
S

E
R

100

90

80

70

60

50

40

30

20

10

0

GRAIN SIZE - mm.

0.0010.010.1110100

% +3" % Gravel
Coarse

% Sand

Fine Silt

% Fines

Clay

0 11 7 10 51 21

8
0

5
6

4
0

2
8

2
0

1
4

1
0

5 2
.5

1
.2

5

0
.6

3

0
.3

1
5

0
.1

6

0
.0

7
5

Particle Size Distribution Report

8872 & 8880 Boston Church Road and 8350 Esquesing Line Milton



Tested By: AM Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH502, SS6

Terrapex Figure

1.3294 0.0414 0.0223 0.0059

SILT, some sand, some clay, some gravel

CT3003.40 Orlando Corporation
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Tested By: AM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH503, Sample 3A

Terrapex Figure

0.1818 0.0758 0.0505 0.0180 0.0036

SAND AND SILT some clay trace gravel

CT3003.40 Orlando Corporation
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8872 & 8880 Boston Church Road and 8350 Esquesing Line Milton Tested on January 19, 2021



Tested By: AM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH505, Sample 7A

Terrapex Figure

0.0584 0.0301 0.0216 0.0098 0.0043 0.0015 2.18 20.60

SILT some clay trace sand trace gravel

CT3003.40 Orlando Corporation
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Tested By: AM Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH508, SS2

Terrapex Figure

28 21 0.0449 0.0239 0.0172 0.0080 0.0017

SILT, some clay, trace sand CL-ML A-4(6)

CT3003.40 Orlando Corporation
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Tested By: AM Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH508, SS3

Terrapex Figure

0.7223 0.0338 0.0163 0.0051

CLAYEY SILT, some sand, trace gravel

CT3003.40 Orlando Corporation

C-6

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

P
E

R
C

E
N

T
 C

O
A

R
S

E
R

100

90

80

70

60

50

40

30

20

10

0

GRAIN SIZE - mm.

0.0010.010.1110100

% +3" % Gravel
Coarse

% Sand

Fine Silt

% Fines

Clay

0 10 7 11 51 21

8
0

5
6

4
0

2
8

2
0

1
4

1
0

5 2
.5

1
.2

5

0
.6

3

0
.3

1
5

0
.1

6

0
.0

7
5

Particle Size Distribution Report

8872 & 8880 Boston Church Road and 8350 Esquesing Line Milton



Tested By: AM Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH509, SS2

Terrapex Figure

0.7791 0.0326 0.0163 0.0046

CLAYEY SILT, some sand, some gravel

CT3003.40 Orlando Corporation
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Tested By: AM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH509, Sample 5

Terrapex Figure

23 0.1179 0.0276 0.0172 0.0075 0.0024

SILT some clay some sand trace gravel

CT3003.40 Orlando Corporation
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Tested By: AM Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH510, SS3

Terrapex Figure

26 17 1.2186 0.0374 0.0173 0.0051

CLAYEY SILT, some sand, some gravel CL A-4(4)

CT3003.40 Orlando Corporation
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Tested By: AM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH511, Sample 3

Terrapex Figure

27 17 0.1844 0.0222 0.0124 0.0042

CLAYEY SILT some sand trace gravel CL A-4(6)

CT3003.40 Orlando Corporation
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Tested By: AM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH514, Sample 2

Terrapex Figure

0.2016 0.0198 0.0110 0.0036

CLAYEY SILT some sand trace gravel

CT3003.40 Orlando Corporation
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Tested By: AM Checked By: DM

LIQUID AND PLASTIC LIMITS TEST REPORT
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Terrapex Figure

Sample Number: BH510, SS3

Sample Number: BH502, SS3

Sample Number: BH508, SS2

CLAYEY SILT, some sand, some gravel 26 17 9 80 70 CL

CLAYEY SILT, some sand, some gravel 25 17 8 82 72 CL

SILT, some clay, trace sand 28 21 7 99 98 CL-ML

CT3003.40 Orlando Corporation
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Tested By: AM

LIQUID AND PLASTIC LIMITS TEST REPORT
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Terrapex Figure

Sample Number: BH509, Sample 5

Sample Number: BH511, Sample 3

SILT some clay some sand trace gravel 23 88.9 82.2

CLAYEY SILT some sand trace gravel 27 17 10 88 79 CL

CT3003.40 Orlando Corporation
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Appendix D 

Pond and Drainage Channel Drawings 
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December 6, 2021 
TP113119.2021B 
 
Rachel Ellerman, C.E.T, E.I.T. 
Stormwater Manager 
Town of Milton 
150 Mary Street 
Milton, ON  L9T 6Z5 
 
RE: Review of Milton North Porta Comprehensive Environmental and Servicing Study, 

(TMIG et. al., August 2021)  
First Submission, Town of Milton 

 
Dear Madam, 
 
As requested, the Town’s Consulting Team of Wood, Dougan & Associates, Matrix Solutions, Blackport and 
Associates, and C. Portt and Associates has reviewed the first submission of the Comprehensive Environmental and 
Servicing Study (CESS) for the North Porta Lands.  The subject property lies north of the Highway 401 
Industrial/Business Park, and external to any approved Secondary Plan areas within the Town for which a 
stormwater and environmental management strategy has been developed.  Consequently, this review has been 
completed to determine whether the conclusions and recommendations advanced in the CESS are supported by 
the information and analyses presented within the document, as well as to confirm that the study complies with 
the requirements per the North Porta Lands, Milton, Ontario, Terms of Reference for Comprehensive Environmental 
and Servicing Study (ref. Hollingworth-Ellerman, November 15, 2021), and address Town criteria and industry 
standards of practice. 
 
 
Discipline Specific Comments 

A. Surface Water 

This section summarizes the peer review of the CESS and the associated appendices with respect to surface water 
including hydrology and hydraulics, and stormwater management. 

Although the main body and appendices of the CESS include most of the technical data required for the 
submission, the main body of the report provides limited discussion and presentation of the results, and no 
references are included to direct the reader toward the detailed information in the appendices.  For ease of 
reference, it would be preferable if, as a minimum, cross-references to the report sections and/or the appendices 
were included to direct the reader toward where the full information is provided.   

Of particular significance, however, the CESS acknowledges several tasks which remain to be completed in order 
to fully characterize the hydrology within the study area, and to establish the stormwater management criteria.  Of 
note, flow monitoring remains ongoing, hence the calibration of the PCSWMM hydrologic model remains to be 
completed, and the stormwater management criteria advanced in the CESS are noted to be insufficient to 
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adequately mitigate the residual increases to erosion potential identified along the Tributary of the Sixteen Mile 
Creek Middle Branch downstream of the subject property.  Until these items are completed, the CESS is considered 
incomplete, and the stormwater management plan is not supportable for the proposed development.  Further 
details are provided in the detailed comments below, regarding the report content. 

i) Section 2: The Goals and Targets in this section are understood to have been copied from the 
November 2015 Sixteen Mile Creek Areas 2&7 Subwatershed Update Study.  It is suggested that this 
section apply the Goals and Targets recently developed for the South Milton Subwatershed Study (Wood 
et. al., August 2021) which represents the most recent study for the Watershed.  We note, however, that 
this would not significantly alter the goals and targets applied for the water resources and stormwater 
management components of the CESS, hence this comment is provided largely to facilitate consistency 
with the most current information in this regard. 

ii) Section 3.4.2 provides some discussion regarding the drainage density assessment completed for the study 
area.  While it is acknowledged that drainage density has been used historically in the Town of Milton for 
establishing watercourse management strategies, more recent studies in the Town (i.e., South Milton 
Subwatershed Study, August 2021) have applied the CVC/TRCA protocols for Headwater Drainage Feature 
(HDF) assessments and management requirements for low constraint drainage features, rather than 
requiring maintenance of drainage density post-development.  This approach has been applied in 
combination with the more traditional practice of establishing constraint rankings (i.e., medium or high) 
for regulated watercourses.  As such, it is suggested that the CESS Team confirm that its watercourse 
management approach has been completed in a manner consistent with the recent practice at the Town, 
and Province and that the paragraph at the end of this section be revised accordingly to clearly note this 
approach.  Although it is acknowledged that the Terms of Reference indicate that confirmation of drainage 
density targets is to be completed for the CESS, the Terms of Reference also specify that management 
recommendations for HDFs are to be established per the CVC/TRCA protocols. 

iii) Section 3.4.3 notes that no stormwater management facilities are currently located within the study area, 
and it references an existing stormwater management facility downstream of watercourses R1S1 and R2S2.  
The location of R2S2 could not be identified on Figure D3-1, hence should be added for clarity.  
Furthermore, we note that a stormwater management facility is located within the existing development 
downstream of the drainage area to reach R5S0, and should therefore be noted in this section.   

In addition, reach R3S1 drains toward an open watercourse within Halton Hills.  Supplemental information 
from the Town of Halton Hills has been obtained by the Town of Milton and provided for reference in this 
peer review.  Based upon the information provided by Halton Hills, it is understood that the study area for 
the CESS does not drain toward the online dry pond facility located east of James Snow Parkway (within 
the Town of Halton Hills), however it is recommended that this be confirmed by the CESS Team through 
review of background information and supplemental field reconnaissance as appropriate, and noted 
accordingly in the CESS. 

iv) Section 3.4.4 notes that stream flow monitoring has been conducted in 2021 at four (4) locations, and it 
indicates that the data collection will be ongoing in 2022.  The CESS Team should confirm the proposed 
use of the data, specifically whether it is intended to be used for model calibration/validation.  Recognizing 
the compressed timelines for this study, the feasibility of using this information for model development 
should be confirmed, and alternative approaches for model validation should also be 
considered/established consultatively with the Town, Conservation Halton, and Halton Region, and applied 
as appropriate to support the findings of the study.  Additionally, this section should note the source of 
rainfall data to be used for the monitoring program, and the location of the rain gauge accordingly. 



December 6, 2021 
Town of Milton 
Page: 3 
 

 
P:\Work\TP113119\Corr\Letter\21-12-06 Milton-REllerman Porta.docx 

v) Section 3.4.4 also notes that water quality monitoring has been conducted for the surface water 
component of the study.  The section refers to “spot sampling” for various water quality parameters, and 
also mentions “additional water quality sampling”.  Additional information should be provided regarding 
the equipment and methods used for “spot sampling”, and also to clarify whether the additional water 
quality sampling consisted of grab sampling.  Additional information should be included regarding the 
dates of the sampling, and the results of the sampling; in addition, the surface water quality 
characterization should compare the findings of the monitoring program with those reported from other 
studies elsewhere in the Sixteen Mile Creek Watershed (i.e. Milton Subwatershed Studies, Conservation 
Halton monitoring programs, Milton Long-term holistic monitoring programs etc.).  Lastly, the information 
in this section notes that the monitoring program assessed temperature, water depth, turbidity, dissolved 
oxygen, hydraulic conductivity, and TSS.  Additional information should be included as to why other 
parameters typically evaluated for water quality monitoring programs have not been evaluated (i.e. metals, 
anions, nutrients, oils/grease, microorganisms, organics, etc.); while the exclusion of this information is not 
anticipated to affect the recommended stormwater quality management criteria for the area, it is 
suggested that the monitoring program provide a full suite of parameters for water quality monitoring 
and further include requirements for pre-development monitoring and characterization to establish a 
baseline condition for comparison against post-development data. 

vi) Section 3.4.5 provides discussion regarding the development of the hydrologic model for the area.  The 
characterization of key aspects of the study area hydrology (i.e. description of soil types within study area 
and validation against other sources of information/findings from other studies, source and summary table 
of literature values used for model parameterization, reference to summary table of subcatchment 
parameters in Appendix D, validation of simulated flows from hydrologic model, etc.) is missing and 
considered necessary to support the hydrologic modelling completed for this site.   

Furthermore, this section notes that the PCSWMM model was calibrated to reproduce the flows reported 
in the July 2000 FSEMS for the Highway 401 Industrial/Business Park.  While comparison of model results 
is considered common practice for model validation, standard practice for model calibration applies 
observed flow and rainfall data from monitoring as the basis of comparison for parameter adjustment, 
rather than using previous modelling as was done for the CESS.  In this regard, additional justification is 
required within the CESS to support the calibration approach used, and it is suggested that the CESS Team 
confirm whether further model calibration/validation will be completed pending the completion  of the 
2021/2022 surface water monitoring program. 

Finally, additional information should be included in this section to demonstrate the performance of the 
base/uncalibrated PCSWMM model, and to document the parameter adjustments completed for the 
calibration (i.e., which parameters were adjusted and by what amount).  This section should also include a 
comparison of the results of the calibrated model with the flows reported for the Highway 401 
Industrial/Business Park Functional Stormwater and Environmental Management Strategy (Philips 
Engineering Ltd., July 2000), as well as comparisons of peak flows and runoff volumes between the 
PCSWMM model and the flow monitoring program, with supporting justification/rationale for any 
differences.   

vii) Section 3.4.6 provides a brief overview of the hydraulic modelling completed for the floodplain mapping 
of Reach R3S1.  While it is recognized that several details regarding the methodology applied for the 
floodplain mapping are provided in other sections of the CESS, these details should be included in this 
section for clarity and consistency.  The following provides a partial list of some of the key details in this 
regard: 
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• Clarification as to whether the hydraulic model provided by Conservation Halton has been used 
for the assessment, or whether a new model has been developed based on detailed site-specific 
information. 

• Additional details of the information used to develop/refine the hydraulic model for the study 
area (i.e., source data for model cross-sections, source of data for hydraulic structures, etc.). 

• Cross-reference to the section/appendices providing the comparison of floodlines generated 
from hydraulic analyses for CESS with that generated by Conservation Halton with supporting 
rationale for any differences. 

• Cross-reference to the section/appendices providing the comparison of flows from Conservation 
Halton model with those generated by the PCSWMM hydrologic model and confirmation that 
the flows generated by the PCSWMM model have been applied for the hydraulic analyses. 

• Summary of key model parameters and source of information/rationale for values applied (i.e., 
expansion/contraction coefficients, roughness coefficients). 

• Discussion and characterization of floodplain extent across study area based on results of 
hydraulic analyses. 

• Cross-reference to the section/appendices providing the summary information for existing 
conditions riparian storage. 
 

viii) Section 4.3 notes that feature SWM5-1 is a groundwater-supported wetland feature that is sustained by 
groundwater from the Orlando property.  This section should provide further discussion as to whether the 
feature is sustained by groundwater from a regional groundwater system encompassing lands beyond the 
Orlando property, and the approximate extent of that system as well.  In addition, further discussion should 
be included as to the sensitivity of the feature to adjustments in groundwater levels and surface water 
levels, associated tolerances and sensitivity to changes in surface water levels and soil saturation, and 
whether the vegetation in the feature would be more reliant on the supply of surface water and 
groundwater during specific months and seasons, or whether the reliance is on an annual basis.  These 
details will assist in determining the sizing criteria for stormwater infrastructure (i.e., LID BMPs) for 
maintaining water budget to the feature. 

ix) Section 5.4.1.1 provides an overview of lot-level controls for stormwater management, which are proposed 
in the CESS to be used in combination with end-of-pipe facilities.  The lot controls include surface storage 
(i.e. rooftop storage and parking lot storage), as well as underground storage facilities.  This section should 
clarify whether the lot-level controls have been included in the sizing of end-of-pipe facilities.  We note 
that lot-level controls are generally under private ownership, hence it has been the Town’s practice to 
exclude these features and systems from sizing end-of-pipe facilities for quantity and erosion control; as 
such, it should be clearly demonstrated and documented that the analyses completed for the CESS have 
been compliant with historic practices at the Town. 

x) Section 5.4.1.3 notes that wet ponds have been advanced as the preferred end-of-pipe facility for the 
subject development.  This recommendation is consistent with the Town’s preference and is considered 
supportable. 

xi) Section 5.4.2 notes that the post-development hydrologic modelling has assumed an impervious coverage 
of 85%.  This value is considered conceptually representative of the type of development proposed for the 
area; however it is recommended that this be verified in the CESS based upon detailed site plan information 
provided in the CESS. 

xii) Section 5.4.3 of the CESS provides the unitary sizing criteria for stormwater management facilities 
discharging toward the various receiving watercourses.  The unitary sizing criteria provided in this section 
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(ref. Table 5-2) for Parcels 1 and 4 are noted to differ from those established in other studies for similar 
land use conditions (i.e. the July 2000 FSEMS for the Highway 401 Industrial/Business Park and the 
November 2015 FSEMS for the Derry Green Secondary Plan Area).  Specifically, the unitary criteria for 
Parcels 1 and 2 is notably lower than unitary criteria applied previously for similar land use conditions, 
whereas the unitary sizing criteria for Parcel 4 is notably higher than that previously established for similar 
land use conditions.  Additional justification should be provided in this section for the difference in unitary 
sizing criteria.  Also, the hydrologic analyses should demonstrate that the proposed development would 
not adversely affect the operation and performance of the downstream stormwater management facilities 
which receive runoff from the development area, hence the hydrologic modelling should be extended to 
include the downstream stormwater management facilities and corresponding drainage areas. 

xiii) Section 5.4.3.2 provides an overview of the erosion thresholds along the receiving watercourses; however 
no supporting information is provided regarding the erosion analyses based on the hydrologic modelling 
and supporting rationale for the methodology applied (i.e. duration of critical flow exceedance, volume 
above critical flow rate, critical shear exceedance, stream power).  Additional information is required in this 
regard. 

Furthermore, the information in this section notes that an erosion threshold is to be established for the 
Tributary of the Sixteen Mile Creek Middle Branch downstream at Fifth Line, and that this information is to 
be used to establish the erosion criteria for the watercourse.  This additional information will need to be 
reviewed once received in the next submission of the CESS, and incorporated into the hydrologic 
verification accordingly. 

xiv) Based upon the information provided in Appendix D, it is understood that the proposed development and 
stormwater management plan would divert all runoff from approximately 52 ha, which currently drains 
toward Reach R1S1 within the study area and south toward Reach N-3-B within the Highway 401 
Industrial/Business Park, and redirect it toward the Tributary of the Sixteen Mile Creek Middle Branch (i.e. 
Reach R3S1).  The impacts of this reduced supply of runoff toward Watercourse N-3-B should be discussed 
within the CESS.  While the information from the July 2000 FSEMS indicated no fish within this watercourse 
due to the presence of downstream barriers, given the vintage of this information this should be clearly 
confirmed by the CESS Team and documented in Section 6 of the report accordingly. 

In addition, we note that the main tributaries and branches of the Sixteen Mile Creek, including the Middle 
Branch, have demonstrated an erosion sensitivity and a corresponding sensitivity toward increasing 
drainage area and storm runoff volume toward the reaches.  Previous Subwatershed Studies within the 
Sixteen Mile Creek Watershed have concluded that extended detention requirements to mitigate erosion 
impacts under these diversion strategies require higher unitary storage volumes (i.e. 500 m3/impervious 
ha or more) and extensive drawdown times (i.e. greater than 12 days) to effectively mitigate these impacts.  
It is suggested that the CESS provide further justification within Section 6 for the diversion strategy 
currently proposed within Parcel 4. Specifically, why is it not possible to implement a stormwater 
management plan which would maintain the size of pre-development drainage areas toward the current 
drainage outlets? 

xv) Section 6.2.2 of the CESS provides a summary of the erosion assessment, and it concludes that the 
proposed development of the subject lands with the proposed stormwater management would increase 
the erosion potential along Reach R3S1 by 10% compared to existing conditions.  This residual increase is 
considered beyond the tolerance range typically accepted for an erosion control strategy, hence revisions 
to the stormwater management plan are considered required in order to mitigate this residual increase.  
As indicated above, the proposed drainage plan would divert runoff from an additional 52 ha of land 
toward Reach R3S1, hence the erosion impacts noted in the CESS are considered attributable in part to 
the diversion of runoff proposed in the CESS.  It is respectfully suggested that the CESS Team consider 
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alternative approaches toward its stormwater management plan (i.e. incorporation of LID BMPs into the 
stormwater management plan, maintain discharge toward existing outlet of reach R1S1 and eliminate the 
diversion of runoff as currently proposed etc.). 

It is also noted that the results of the erosion assessment for the reaches downstream of Parcel 1 are not 
included and should be provided within the CESS to demonstrate that the stormwater management facility 
for Parcel 1 satisfactorily addresses the requirements for erosion control.  Lastly, this section should note 
the drawdown times for the extended detention storage component of the stormwater management 
facility; for reference, drawdown times between 5 and 10 days have historically been acceptable to the 
Town, and consideration has been given for drawdown times up to 12 days, subject to providing 
supporting justification and analyses using continuous simulation. 

xvi) Section 6.3 provides a brief discussion of the hydrologic impacts of the proposed development and 
stormwater management plan, and comparison of peak flow rates under existing and proposed conditions.  
The results indicate that the stormwater management plan would significantly reduce peak flows for 
several events compared to existing conditions, hence suggesting opportunities to refine and further 
optimize the stormwater management facility sizing.  The CESS Team should confirm whether this is to be 
completed in support of the next submission of the CESS.  We are supportive of further refinements, 
particularly recognizing that the results as presented indicate a minor residual increase in Regional Storm 
peak flows at the outlet of Reach R3S1 under proposed conditions with stormwater management.  Please 
note, however, that the stormwater management sizes will be subject to further review and refinement as 
part of the broader scale hydrologic verification to be completed upon receipt of the additional 
information noted above. 

The information in Table 6-2 reports a 25 year peak flow rate, however we note that frequency analyses 
generate results for a 20 year frequency flow.  The CESS Team should confirm whether the assessment for 
the stormwater management plan applied continuous simulation and frequency analysis, or if synthetic 
design storms were applied.  If the former, the CESS Team should confirm whether the frequency analyses 
reported a 25 year frequency flow and revise the reporting as appropriate.  If synthetic design storms were 
used, the CESS Team should confirm whether continuous simulation and frequency analyses will be used 
for final assessment of the stormwater management plan, and, if not, should provide supporting technical 
justification for applying synthetic design storms.  We note that continuous simulation and frequency 
analysis has historically been applied to establish stormwater management criteria for developments 
within the Sixteen Mile Creek Watershed, and is considered more robust/supportable than synthetic design 
storms, hence is strongly encouraged. 

xvii) Section 7.2.2.3.4 provides a brief discussion of the bioswale which is proposed to maintain hydroperiod to 
vegetation community SWD3-3 which lies toward the northwest limit of the Parcel 4 development area.  
In Section 6.1.3 of the CESS, it is noted that this bioswale (referred to as a “green swale” in Section 6.1.3) 
would be located within the vegetated buffer.  Additional information is required within the CESS to note 
whether the bioswale/”green swale” would require routine maintenance, and what activities would be 
required.  If maintenance activities are proposed, it is suggested that the bioswale/”green swale” be 
relocated outside of the buffer, to avoid disturbance to the vegetated community in the buffer. 

xviii) Section 7.3.1 provides an overview of the proposed realignment and enhancement to the watercourse 
corridor for Tributary R3S1, and the conceptual designs are provided on Figures D7-3 to D7-5 of Appendix 
D.  The information presented in this section indicates that a 15 m buffer is proposed between the 
realigned corridor and the proposed development to the south, however no buffer is proposed along the 
north limit of the realigned channel.  It should be confirmed whether this approach has been accepted by 
Conservation Halton and Halton Region, and supporting documentation of agency approval (i.e., 
comments letters, meeting minutes, etc.) should be included within the CESS accordingly. 
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In addition, we note that the typical channel cross-section depicted on Figure D7-15 indicates some 
berming along the north limit of the realigned channel.  Additional information is required within the CESS 
to justify providing a berm along the north limit, as it would be preferable for the grading along the north 
boundary of the realigned channel to match existing grade without berming.  Further, should berming be 
justified and accepted by the Town and Conservation Halton, additional information should be included 
within the CESS regarding the engineering requirements for the design and implementation of the berm, 
including requirements for geotechnical engineering specifications. 

xix) Table 7-3 presents the flows which were used for the hydraulic modelling, however none of the flows 
correspond to the hydrologic modelling results presented in Table 6-2.  For clarity and consistency, the 
flows used for the hydraulic modelling should be reported in the hydrology section of the report. 

xx) Table 7-4 provides a comparison of water surface elevations along the proposed realigned tributary under 
both existing and proposed conditions.  Although the information in the table demonstrates that water 
surface elevations at the upstream and downstream limits of the watercourse would be maintained to 
existing levels under post-development conditions, a comparison of water surface elevations along the 
limits of the realigned watercourse through the site should also be included, to demonstrate no increase 
to flood risk to external properties to the north of Parcel 4, or else justification for excluding this 
information should be provided within this section of the report. 

xxi) Section 7.3.1.2 and Table 7-5 provide a summary of the riparian storage along the realigned watercourse 
R3S1.  We note that the text in this section refers to watercourse R2S1, which should be corrected for the 
next reporting.  Additionally, we note that Table 7-5 provides the riparian storage for the 2 year, 100 year, 
and Regional Storm events only; although riparian storage requirements are under the purview of 
Conservation Halton, we note that current practice from the Authority requires that these assessments 
document the difference in riparian storage for the full suite of storm events (i.e. 2 year through 100 year 
storm events as well as Regional Storm event). 

xxii) Section 7.4.1 provides an overview of the stormwater management criteria, and notes that extended 
detention storage is to be determined based on providing 48 hour drawdown of the 25 mm storm event.  
The criteria listed should be noted as a minimum criteria, with the final extended detention storage and 
discharge being determined based upon criteria for providing erosion control along the receiving 
watercourses. 

xxiii) Section 8 of the CESS provides an overview of the implementation plan and requirements for future 
studies.  This section should include additional discussion and guidance regarding the staging of works 
within Parcel 4, and particularly whether the realignment and enhancement of Reach R3S1 would precede 
development of the balance of the property and implementing the stormwater management facility (i.e. 
SWMF-4).  Additional discussion should also be included regarding anticipated requirements for any 
interim works to accommodate the development, and any associated staging considerations.  Finally, 
although it is recognized that design briefs are to be submitted as part of the next stages of planning and 
design, this section should provide further direction regarding the report content and 
methodologies/modelling to be used, and it should note that updates to the hydrologic verification should 
be completed to confirm whether the proposed development and stormwater management plan would 
satisfy the objectives and criteria advanced in the CESS. 

xxiv) Section 9 provides a summary of the monitoring program for the future development.  For the stormwater 
management facilities, this section notes that flow monitoring at the facility inlets and outlets shall be 
completed until 80% build-out of the development area; it is suggested that this be completed for a 
minimum 3 year period, similar to the duration recommended for the water quality component of the 
monitoring program.  It is also suggested that flow monitoring be conducted within the receiving 
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watercourses to confirm performance of the stormwater management facilities for quantity control.  In 
addition, for the water quality component of the monitoring program, it is recommended that grab 
sampling be completed to obtain samples of the facility’s influent and effluent, and that samples within 
the receiving watercourse be obtained upstream and downstream of the facility outlet to appropriately 
characterize the quality of the facility effluent in comparison with the background water quality within the 
receiving watercourse.  If the wet pond facilities are ultimately to be assumed by the Town, this section of 
the report should also note the Town’s monitoring and reporting requirements prior to assumption. 

xxv) Section 10 of the report provides an overview of the conclusions from the CESS.  Recognizing the 
additional field monitoring and analyses still to be completed for the CESS, it is respectfully suggested that 
it is premature for this section of the report to state “this Comprehensive Study satisfies the Terms of 
Reference (including agency comments on the Terms of Reference) and demonstrates that the planned 
development in the study area will achieve a net environmental gain to the Sixteen Mile Creek watershed.” 
As noted, additional work is considered required before this statement can be supported. 

 
 
B. Groundwater 

The following section summarizes the comments for the hydrogeologic component of the CESS and the associated 
appendices.  The technical aspects of the review focus primarily on the overall hydrogeological characterization, 
the potential groundwater/surface water connection with the ecological features, the supporting groundwater field 
program, the potential impacts from development related to the change in recharge and associated influences 
from subsurface infrastructure, the recommended mitigation where necessary and the proposed groundwater 
monitoring program.  

General Comments 

The report and supporting groundwater Appendix E provide an extensive presentation of the groundwater field 
data and interpretation. The groundwater assessment has characterized a shallow groundwater flow system that 
is generally restrictive to flow due to the low hydraulic conductivity nature of the fined grained silt and clay but 
has conductive groundwater flow pathways associated with the more extensive sand and silt lenses. The 
groundwater flow through these more permeable units is expected to account for the relatively larger quantities 
of groundwater discharge into the wetland features in the northern portion of the study area, as well as the 
observed groundwater discharge in Middle Sixteen Mile Creek. This groundwater discharge is consistent with, and 
supports, the nature of, the reported aquatic habitat (i.e., rainbow trout). The detailed groundwater characterization 
has been generally well integrated with the ecological function of the watercourses and wetlands. 

The report addresses many issues related to Source Water Protection and confirms that the study area is not within 
any source water protection policy areas.   

Specific Comments 

i) Based on the preliminary design of rerouting channel R3S1 and the associated streambed elevations 215-
213.5 masl (Appendix D, Figures D7-3, D7-4) there is a strong potential to intercept the sand and silt lenses. 
Given the potential increases in quantity and duration of streamflow from storm water management in the 
new channel, there may be an increase in the groundwater connection to the adjacent wetlands through 
the sand and silt lenses with a subsequent increase in discharge. Given the current recommendation 
(Section 7.4.4) to use the area of Parcel 4 in the vicinity of MW1, MW3, and MW8 to promote infiltration 
and maintain groundwater recharge/discharge to the adjacent valley land wetland communities, it would 
be important to recognize the overall volume of groundwater recharge and the potential impact to the 
wetland hydroperiod. Future studies (Section 8.2) should delineate this connection in more detail. It is 
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expected that additional onsite drilling and monitoring in the vicinity of the proposed stream channel 
would need to be carried out to provide for a more fulsome impact assessment and, if warranted, 
recommendations for additional management strategies and long-term monitoring related to the 
groundwater discharge component and any change in hydroperiod.  

 

ii) Section 6.4.6:  Although it has been recommended that additional dewatering analysis will be carried out 
during detailed design, it should be noted within the CESS that a greater dewatering potential does exist 
within the more extensive sand and silt units.  

iii) Section 9.3:  Should the reference to Table 5 and 6 actually refer to Tables 3 and 4 in Appendix E? The 
specifics from Table 15 Appendix E should be noted in this section for clarity. 

C. Terrestrial 

This section summarizes the findings of the peer review of the terrestrial and natural heritage aspects of the CESS 
and the associated appendices.  The peer review has focused on assessing the methodologies undertaken, findings, 
interpretation of findings, impact assessment, and management recommendations as they relate to the various 
terrestrial ecological aspects of the study, including recommendations related to implementation of a proposed 
Natural Heritage System. 

General Comments 

i) As noted within the study, many of the terrestrial ecological surveys are out of date. Additional details and 
supporting documentation are required to confirm whether review agencies agreed that specific surveys 
were not required, or if this applied to all surveys.  

ii) A number of requests have been made in the detailed comments below to include unique IDs and/or to 
show element occurrences of species and/or areas of particular sensitivity or concern. 

iii) In some cases, clarification and supporting documentation of agency concurrence should be provided to 
support why particular surveys were not undertaken and/or justify scoping/limiting the methods that were 
used (where they deviate from current standards). 

iv) Evaluation of feature significance should incorporate and reflect the Region of Halton’s criteria for Key 
Features. As well, recommendations have been provided in the detailed comments below to show the 
Region’s current NHS on particular maps to clarify differences between the existing and proposed NHS. 

v) Additional information is requested to clarify the functional relationships between the groundwater system 
and linked wetlands. 

vi) The section assessing ‘net gain’ and FSEMS targets provides a qualitative assessment, but requires 
additional quantitative information to support the conclusions. 

Specific Comments 

i) Section 3.1 - Natural Heritage:  The preamble indicates that some of the surveys are out of date and that 
discussions with review agencies agreed that a site reconnaissance would be conducted to confirm existing 
conditions. Specific details and documentation should be provided to confirm whether all reviewing 
agencies agreed that specific surveys would not be required. 

ii) Section 3.1.1 - Vegetation and Botanical Inventory:   
• Latest ELC visit was conducted in 2014, per Table 1 Appendix B2. Were ELC communities confirmed 

during site reconnaissance in 2021? 
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• Include ELC unique IDs in text and table references to clarify characterization summary, location of 
potential constraints, etc. 

• Clarify the specific location of Features 1-3 on the associated ELC map. 
• Presumably the reference to the S3? Species is Butternut; if so, Ontario rarity status should be revised 

to be S2?. 
• Show locations of Butternut and distance from development on an appropriate figure to confirm they 

are 50 m from the proposed development footprint. 
• Provide a reference for the weediness index being used. 
• When characterizing vegetation communities, include reference to specific features that are being 

discussed using unique IDs. 
• Clarify if ‘invasive exotic plant species were limited to plants with a weediness index of -3. 

 
iii) Section 3.1.2 - Amphibian Call Count: 

• Clarify why a third survey was not undertaken following standard methods. 
• As part of survey results, include summary of Regional/local status for the species observed. 
 

iv) Section 3.1.3 - Breeding Bird Surveys: 
• Provide a rationale for not including a point count in the north section of the study area. 
• Include reference to legislation that applies to birds such as the MBCA and the FWCA. 
• Regarding Barn Swallow, include occurrences and barns with confirmed nests on an appropriate figure. 
• Regarding Eastern Wood-Pewee, include occurrences on an appropriate figure. 

 
v) Section 3.1.5 - Turtle Nesting:  Provide specific details regarding turtle nesting surveys. 

 
vi) Section 3.1.6 - Salamander Surveys: 

• As part of the preamble, include additional details regarding the rationale for not undertaking 
Ambystomid salamander trapping given the proximity of potentially suitable breeding habitat present. 

• Include specific details regarding survey visits and in which years they were completed. 
 

vii) Section 3.1.7 - Snake Cover Board, Transects, and Area Search: 
• Include clarification why reptile transect/area searches were limited to the homestead west of 

Esquesing Line and why the edges of natural features were not surveyed. 
• In the survey results section, include a summary of number of snakes observed. 

 
viii) Section 3.1.8 - Bat Habitat and Acoustic: 

• In the survey methods section, clarify that new survey methods are recommended and address how 
these differ from approaches that were used at the time of conducting surveys. 

• In the survey methods section, clarify that specific ELC communities were surveyed and include plot 
locations on an appropriate figure. 

• In the survey methods section, clarify which hedgerows were surveyed and update Figure 3 and Table 
11 (Appendix B) accordingly, and confirm that the attributes collected were the same as for other 
features. 

• In the survey results section, please clarify the use of polygon 1 as a unique ID, and that ‘targeted 
surveys’ implies that acoustic surveys were undertaken. 

• As noted in the report, the acoustic survey methods employed are not per the current standard. Based 
on the methods used, the presence of Species at Risk bats cannot be ruled out. Include recognition of 
this in the survey results section. 

• In the bat exit survey methods section, include a reference to the noted protocols, and include specific 
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details regarding when surveys were conducted, and identify survey locations on an appropriate figure. 
• In the bat exist survey results section, include a summary of observations for the barn, as well as the 

residential structures. 
 

ix) Section 3.1.9 - Winter Wildlife:  In the survey methods section, include specific details regarding when 
surveys were undertaken. 
 

x) Section 3.1.10 - 2021 Site Reconnaissance:  In the survey results section, it should also be noted that the 
medium constraint watercourse was present; as well, include a figure reference to complement discussion 
of the HDFs. 
 

xi) Section 4.1.1 - Key Features:  Include an overlay of the Region’s Natural Heritage System on Figure 12 
and/or 13 to help clarify comparison and discussion of key features, key feature enhancements, linkages, 
RNHS removals etc. 
 

xii) Section 4.1.1.2 - Significant Wetlands: 
• Include polygon IDs and references to clarify which ELC features are identified as non-provincially 

significant wetland units. 
• Elaborate on the existing hydrologic function of feature SWM5-1, particularly related to potential 

linkages to the groundwater system associated with the proposed development area. Figures 
presented in the hydrogeology section indicated the presence of sand lenses that may provide 
groundwater linkages between tableland areas and SWM5-1.  

• As part of the assessment of significance using Regional criteria, note that unmapped features may be 
Key Features and hence part of the Regional NHS. Include additional details to support the conclusions 
that wetlands outside of the Greenbelt Plan and outside of the mapped NHS are not Key Features, 
and/or that do not make important ecological contributions to the RNHS. 
 

xiii) Section 4.1.1.5 - Significant Valleylands:  Include feature mapping for the candidate significant valleyland 
area on Figure 12 (Appendix B). 
 

xiv) Section 4.1.1.6 - Significant Wildlife Habitat:  It is unclear if targeted surveys for Terrestrial Crayfish habitat 
were undertaken. Given that incidental observations were made in areas that are typically less suitable, it 
is recommended that candidate Terrestrial Crayfish habitat be identified in areas where the water table is 
sufficient to support habitat, to ensure potential impacts are addressed and management 
recommendations are determined (if warranted). 
 

xv) Section 4.1.2.6 - Wetlands Other than Those Considered Significant:  Clarify if the MAS wetlands on Parcel 
1 are to be included in the RNHS; the text indicates that they are, but they are not included on Figure 12 
(Appendix B1). 
 

xvi) Section 5.1 - Natural Heritage:   
• Text in the set-backs subsection identifies Gray Comma and associated habitat as being considered 

(as an example), but this is the first time this species has been introduced as a potential species of 
conservation concern requiring management. It is recommended that the Significant Wildlife Habitat 
assessment approach be reviewed and revised accordingly to ensure Regionally and Locally important 
species are adequately addressed. 

• Clarify if ‘other wetlands’, as mapped on Figure 12 (Appendix B1) are intended to be included in the 
RNHS. 
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• As part of the list of recommended buffers, include the recommendation for the candidate Significant 
Valleyland (+ 15 m). 
 

xvii) Section 6.1.3 - Significant Wetlands:  The hydrological function of SWM5-1 is not sufficiently characterized 
as part of the Natural Heritage summary; therefore it is not clear if the proposed mitigation approach of 
LID measures that are proposed to be implemented within the development area will be an effective 
approach to address impacts from reduced recharge. This is further complicated by rerouting surface 
drainage into the proposed realigned channel.  
 

xviii) Section 6.1.6 - Significant Wildlife Habitat: 
• As noted previously, occurrences of Terrestrial Crayfish and associated habitat were based on 

incidental observations, hence there may be additional areas where these species and habitat are 
present. It is recommended that potential impacts, mitigation, and management for this type of habitat 
be included. 

• It is recommended that limiting construction activities be extended to April through September to 
avoid impacts to bat and bird species. 
 

xix) Section 6.1.8 - Enhancements to Key Features: 
• Include an overlay of the Region’s Natural Heritage System on Figures 12 and/or 13 and clearly indicate 

the location of the Key Feature Enhancement area being discussed. 
• Include a short summary of the wetland restoration targets in this section (e.g., size and composition) 

and reference the location on Figure 13. 
 

xx) Section 6.1.9 – Linkages:  Include an overlay of the Region’s Natural Heritage System on Figures 12 and/or 
13 and clearly indicate the location of areas that are assumed to be linkages, such that a clear comparison 
can be made to the proposed Natural Heritage System and linkages. 
 

xxi) Section 6.1.12 - Wetlands Other than those Considered Significant: 
• As noted previously, clarify the policy context of these wetlands based on the Region’s criteria for 

unmapped wetlands that may be Key Features. 
• Should the policy context allow for removal of the wetlands, clarify through what process decisions 

will be made regarding the appropriate/preferred mitigation strategy. 
 

xxii) Section 6.1.15 - Locally and Regionally Rare Species:  Discussion regarding locally and regionally rare 
species and associated habitat areas should be included in more detail earlier in the report as part of the 
characterization and analysis sections. 
 

xxiii) Section 6.4.2 - Feature Based Water Balance:  As part of the discussion of the mixed swamp associated 
with MP2, provide additional details regarding targets associated with infiltration and, whether or not, 
when combined with alterations to surface drainage (i.e., rerouting flows associated with R1S1) there is a 
potential to affect groundwater dynamics and associated hydroperiod of linked features (e.g., SWM5-1). 
 

xxiv) Section 7.1 – Overview:  Correct the reference to the constraints and high-level strategies sections. 
 

xxv) Section 7.2.2 - Proposed Natural Heritage Systems:  This section focuses on restoration strategies within 
the proposed Natural Heritage System. It is expected that key features of the Natural Heritage System be 
presented at the outset, followed by the various proposed strategies to manage potential impacts to the 
system. 
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xxvi) Section 7.2.2.1 - Background Information:  The intent of this section is not clear. Is the scope supposed to 

be a summary of existing conditions? If so, input is required to characterize inter-related and support 
functions from other disciplines. 
 

xxvii) Section 7.2.2.3 - Restoration Area Design: 
• Emphasis on the use of ecologically appropriate native plants as part of the restoration plan should 

be included throughout this section. 
• Throughout this section, where site-specific management recommendations are proposed, they 

should be shown on an appropriate map and referenced accordingly.  
 

xxviii) Section 7.6 - Predicted Net Gain: 
• While it is appreciated that a formal definition of net gain is provided, much of the section provides a 

qualitative assessment of whether or not a ‘net gain’ is achieved. Metrics are provided in Table 7-13, 
but there are no criteria outlined that allow for an objective assessment of whether or not ‘net gain’ 
will be achieved.  

• For the ‘net gain’ targets and the FSEMS targets, there is little in the way of quantitative information 
of baseline and future conditions presented, therefore it is difficult to assess how ‘net gain’ is achieved 
by the plan. To improve this approach, it is recommended that evaluation criteria be included and that 
the various subsections include a quantitative summary of baseline and future conditions (e.g., 
coverage of natural areas, diversity of community types, diversity of habitat types, diversity of species, 
etc.). As well, there are numerous statements made throughout this section that require appropriate 
references to support the claims. 
 

xxix) Section 7.6.3 - Net Gain Metric #3: Disaster risk reduced (ties with Nature-based Solutions):  While it is 
agreed in principle that enhancing, restoring, and creating new habitat may improve the adaptive capacity 
of natural systems, it is not clear in this section the degree to which the restored areas will work to reduce 
disaster risks. It is recommended that a quantitative approach be used to assess the degree to which 
management of natural features on the site will result in a reduction of disaster risks. As well, reference 
should be made to strategies associated with the storm water management plan as they relate to reducing 
flooding and erosion risks. 
 

xxx) Section 7.6.5 - FSEMS Target #2 Increasing Infiltration Capacity and Flood Control:  To confirm that the 
target is achieved, specific reference to relevant sections of the hydrology and hydrogeological reporting 
should be included. 
 

xxxi) Section 7.6.9 - FSEMS Target #6: Increase the Habitat Diversity within the Actively Managed Agricultural 
Fields:  Specific examples should be provided to support the conclusion that a greater range of habitat 
conditions for flora and fauna is predicted as part of the post-development scenario. 
 

xxxii) Section 9.4 - Ecological Post-Construction Monitoring: 
• Additional monitoring locations for vegetation should be included in the proposed re-designed 

channel and the 30 m buffer (for planted vegetation monitoring locations). 
• Details outlining a more robust monitoring program that integrates hydrology, hydrogeology, and 

ecology are requested to ensure mitigation strategies aimed at reducing impacts to the water balance 
of surface/groundwater linked wetlands are effective. 

 
xxxiii) Section 9.4.5 - Adaptive Management Plan:  Update the proposed adaptive management approaches 
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presented in this section to be explicit and include more detail regarding triggers and respective actions 
to be undertaken. 

 
D. Fluvial Geomorphology 

The following section summarizes the findings from the peer review of sections relating directly to watercourses 
and headwater drainage features, and associated appendix material. 

General Comments 

i) The CESS notes that a detailed geomorphic assessment, erosion threshold analyses, and monitoring 
installation for reaches downstream of watercourse reach RS31 is ongoing due to recent property access 
agreements. This information is expected to be provided in Submission 2 of the Comprehensive Study.  In 
addition, guidance regarding stream crossings has not been provided as no new or replacement stream 
crossings are proposed in the study area. 

In light of the foregoing, a detailed review of the current erosion assessment in terms of confirming 
calculations, results, and impacts has not been completed in this current technical review, but will be when 
the new/updated erosion assessment is available. With regards to crossings, we support the omission of 
specific guidelines for stream crossings, but suggest that general recommendations for sizing and siting 
of potential crossings (new or upgraded) be provided as the Comprehensive Study is providing 
management guidance for watercourses and HDFs. 

ii) In the main document, it is suggested that a section of recommendations for future study be provided, 
and that this include details on the requirements for natural channel design, and design briefs. 

iii) We agree with the statement and approach regarding drainage density on Page 44 of the Comprehensive 
Study Report: 

“It should be noted that although drainage density is a requirement of the Terms of Reference, we 
advocate for a function-based approach to address lower order tributaries to ensure replication is 
achieved.” 

iv) The conceptual natural channel designs have been discussed as being conceptual and/or preliminary 
within the Comprehensive Study. However, drawings within Appendix C have the following in the revision 
block “first detailed design submission to agencies”, and they are signed and stamped which suggests that 
these are not preliminary designs. Our current review has been completed with the assumption that 
channel designs and recommendations are conceptual and preliminary, and may be expected to change 
through the review and design processes.  

Specific Comments 

v) Comprehensive Study Report – Section 3.2.2 – Please include reference to Figure 11 and Table 14 in 
Appendix B to help the reader evaluate this section. 

vi) Section 3.3.2 – Middle Sixteen Mile Creek (Reach SM1) is described as unconfined; however, Figure 4-1 
includes the delineation of a staked top of bank and 15 m (Conservation Halton) setback. Please update 
the text to note that this is a confined or semi-confined system, and that the long-term stable top of bank 
should be used to delineate the ultimate erosion hazard. With that said, we do support the delineation of 
a meander belt within the broader valley to assess migration potential of the main channel. 

vii) Section 3.3.2 – Please distinguish which method was applied in determining the meander belt width for 
each reach.  
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viii) Table 3-3 – please indicate the purpose of the “*” in column 2 

ix) Section 4.1.2.4 – It is noted that HDF R1 does not provide a linkage given that it ultimately flows through 
an industrial area to a SWM facility. The Town’s team has discussed the potential linkage and supports this 
rationale, provided the wetland (R2S1) is included within the RNHS through the proposed east-west 
linkage to R3S1, as described in Sections 6.1.3, 6.1.7, and 6.1.9. 

x) Section 4.2.2 – Please reference Figure 11 in Appendix B that shows the watercourse and HDF management 
recommendations. 

xi) Section 5.3.1 – Please refer to Figure 11 and Table 14 in Appendix B. Please note the approach to modify 
management recommendations from the outcome of the CVC/TRCA protocols. That is, there is a final 
management recommendation that differs based on site specific rationale. 

xii) Section 5.4.3 – Erosion thresholds were not confirmed for the features draining Parcels 1 and 2.  
It is understood that Parcel 2 is a non-participating landowner, however, some level of confirmation should 
be completed to verify that proposed release rates will not have negative consequence for Parcel 2 as it 
exists or as developed. Similarly, the feature within the hydro corridor should not be negatively impacted. 
This can be a recommendation for future study, as these results are preliminary. 

xiii) Section 6.1.10 – There is discussion on both a 15 m regulatory setback from the proposed floodline, and 
from the top of bank (on the development side of the channel). It is unclear in Figure 5-1 that there is a 
setback from the top of the design valley, rather it states from the floodline. If the design corridor conveys 
the Regional Storm flood up to the top of bank, then the limit would be the same. The text is somewhat  
unclear when reviewed in the context of Figure 5-1. 

xiv) Section 6.2.2 - It is noted that the current stormwater strategy for Parcel 4 will result in a 35% increase in 
cumulative exceedance and an increase in cumulative effective work by 10% compared to the existing 
condition. However, additional work is anticipated based on an additional detailed geomorphic 
assessment and the calculation of an erosion threshold corresponding to the updated survey site. As such, 
we have refrained from detailed review of the current calculations and analyses until a subsequent 
submission. 

xv) Section 7.3.1 –Bullet 1 – Reference is made to Figures D-3 to D7-5 in Appendix D as displaying preliminary 
design of the channel plan, profile, and sections. However, there are only plan-view drawings, and these 
differ greatly from the channel design concept in Appendix C. 

xvi) Section 7.3.1 – Bullet 4 – Clarification is required regarding the basis for the proposed valley floor width of 
24 m? 

xvii) Section 7.3.2 – Please reference Table 14 in Appendix B in addition to Figure 11 in Appendix B. 

xviii) Appendix B – Table 14 – HDF Assessment and Recommendations. 

a. Feature R3S1H – Please confirm the value classification, and update the management recommendation 
if necessary. Currently “no management”, but valued hydrology would lead to “mitigation”. 

b. Feature R6S1 – Feature has a valued hydrological characterization, but was removed from the surface 
following the second visit. A meeting with the Town and Conservation Halton should be held to 
determine the approach for finalizing the management recommendation for this feature. 

c. Realigning R5S1 and R5S0 into SWM facility – net effect on realignment and conversion to bioswales. 
These only contribute flows to downstream offsite industrial SWM ponds south of James Snow. Need 
to confirm there are no impacts on HDFs within Parcel 1 and the Hydro Corridor. 
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xix) Appendix C – Table 3: Meander belt widths for Reach SM1 and Reach R3S1 – Please confirm if calculated 
meander belt widths for Reach R3S1 include the 20% factor of safety for the Williams (1986) equation. 
Please confirm the input parameters used to calculate the TRCA protocol to aid review of the calculations. 
Also, please confirm rationale for assumption of no change in hydrologic regime as per the TRCA method. 

xx) Appendix C – Tables 2 and 4 – Different Manning’s N values are shown for Reach R3S1 in Table 2: Detailed 
assessment results for reach R3S1 (N = 0.037) and for Tributary of Sixteen Mile Creek (R3S1) Orlando Lands 
in Table 4 (N = 0.050). 

xxi) Appendix C – Section 6.1 – It is understood that the existing degraded channel will be replaced “with a 
naturalized shallow and deep undulating typology,” which is considered appropriate for the scale and 
anticipated function of the design reach. The cross-sections included in the design drawings are labelled 
correspondingly as shallow and deep undulations. However, the planform drawings identify riffles and 
pools. Please clarify design intent. 

xxii) Appendix C – Section 6.3 – The 1.25-year flow used to design the R3S1 bankfull channel is reported as 0.36 
m3/s, as provided by TMIG. Table 6-2 indicates that the 2-year flow within the Tributary of Middle Sixteen 
Mile Creek (R3S1) at downstream boundary of Subject Lands (OF-101) is 0.16 m3/s under Proposed 
Conditions with SWM Controls. Please clarify which future flow is most likely to occur under future 
conditions. 

xxiii) Main Report – Section 6.3 – (Related to preceding comment) Table 6-2 indicates that the 2-year flow within 
the Tributary of Middle Sixteen Mile Creek (R3S1) at downstream boundary of Subject Lands (OF-101) is 
0.32 m3/s under existing conditions and 0.16 m3/s under Proposed Conditions with SWM Controls. Is the 
future 2-year flow proposed to decrease under future conditions within the proposed R3S1 channel 
realignment? What is the future 2-year discharge rate at flow node 101-4, near the upstream end of the 
proposed R3S1 channel realignment? 

xxiv) Appendix C – DET-1 & DET-2 – The note on the nature of the Granular B material to be used (“GRANULAR 
'B' TO BE SOURCED FROM PIT-RUN MATERIAL AND ROUNDED IN NATURE. NO CRUSHED ROCK, 
LIMESTONE OR POST-CONSTRUCTION MATERIALS ARE TO BE USED WITHIN THE CHANNEL.”) is 
acknowledged and appreciated, as is the discussion regarding Granular B grain size classes and stability 
within Section 6.3. As there is some variability in the range of material size that that may be classified as 
“Granular B,” it is recommended that the drawing notes include direction on the preferred or required size 
classes for the Granular B material and direction for onsite inspection of the material by a qualified person 
prior to installation. It is suggested that this be considered for any channel design drawing to ensure the 
desired material is installed and particularly if the Granular B material is intended to provide channel 
stability. 
 

E. Fisheries 

This section summarizes the peer review of the CESS and the associated appendices with respect to fish and 
aquatic habitat. 

i) Section 1.5 Background (p. 3) appears to be a policy and legislation review and might be more 
appropriately titled to reflect that. The text in Section 1.5 refers to summarizing on-line databases and 
other resources, and previous studies pertaining to the Sixteen Mile Creek watershed, but that occurs in 
Section 1.6 (Secondary Source Information Review). 

ii) Section 1.6.10 Sixteen Mile Creek Fisheries Review (p. 12):  This section appears to misinterpret the 
locations of fish sampling station SXM-347 in The Sixteen Mile Creek, Grindstone Creek and 
Supplemental Monitoring Report (Conservation Halton, 2011) and to incorrectly identify the branch of 
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Sixteen Mile Creek that flows through the north-east corner of the subject lands. The Comprehensive 
Environmental and Servicing Study report states “Figure 2 of the Conservation Halton (2011) report 
depicts two stations in the vicinity of the Subject Lands: SXM-347 and SXM-349. SXM-347 is found 
upstream of the Subject Lands and SXM-349 is found downstream of the Subject Lands. This section of 
Sixteen Mile Creek is known as Middle East Branch.”  However, according to the Conservation Halton 
(2011) report, station SXM-347 is on the Middle East Branch of Sixteen Mile Creek and SXM-349 is on the 
Middle Branch of Sixteen Mile Creek. Given this, the relevance of Station SXM-347 to the current study 
should be re-evaluated and the information presented (e.g., fish species present) should be updated 
accordingly.  
 

iii) Section 3.2.1 Watercourses (p. 26):  Section 3.2.1 correctly identifies the watercourse located in the 
northeast corner of the subject lands as the Middle Branch of Sixteen Mile Creek and the relevant 
Conservation Halton sampling station as SXM-349. This section adequately describes the aquatic 
habitats present. In Section 3.2.1.2.1 reference is made to studies conducted in April 2015. Provision of 
information regarding the nature of those investigations (e.g., location, methods, personnel), during 
which Blacknose Dace were observed, would be appreciated. 

 
iv) Section 3.2.1.1.1 Aquatic Habitat (p. 29):  The verb is missing from the sentence below, after “potentially”. 

The meaning, however, is self-evident. 
 

“Section Rainbow Trout migrating into Sixteen Mile Creek from Lake Ontario could potentially gravel and 
small cobble dominated areas for spawning purposes.” 

 
v) Section 6.1.7 Fish Habitat (p. 82):  This section states that the Middle Branch of Sixteen Mile Creek will be 

protected from development and site alteration through avoidance. Section 3.2.1.1.1 indicates that 
groundwater seepage from the banks of the Middle Branch of Sixteen Mile Creek. has been observed in 
several locations. Groundwater discharge is required to maintain water temperatures that are required to 
support nursery habitat for the migratory rainbow trout, which occur in the Middle Branch of Sixteen 
Mile Creek.  A discussion of the potential effects of the development on groundwater discharge to 
and/or adjacent to the Middle Branch of Sixteen Mile Creek is requested. 

 
vi) Section 9.4 Ecological Post-Construction Monitoring (p. 137):  Table 9-3 indicates that fish community 

sampling should occur in summer (June/July), however fish use of this watercourse, which is expected to 
be intermittent, is most likely to occur in the spring while there is flow. It is recommended that fish 
community monitoring take place in the spring, when flow is present, and in the summer in the event 
that water is present.  
 

vii) Section 9.4.3 RNHS Monitoring Locations - Aquatic Habitat Assessment  (p. 141):  It is recommended 
that the aquatic habitat assessment follow the methods outlined in the Ontario Stream Assessment 
Protocol. 
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We trust that the foregoing satisfies your current requirements in this regard.  Feel free to contact our office should 
you have any questions or wish to discuss. 
 
Sincerely, 

Wood Environment & Infrastructure Solutions 
a Division of Wood Canada Limited 

  

   

Per: Aaron Farrell, M.Eng., P.Eng. CPM 
 Associate 

 Per: Ron Scheckenberger, M.Eng., P.Eng. 
 Principal Consultant 

 

AF/RBS/af 
P:\Work\TP113119\Corr\Letter\21-12-06 Milton-REllerman Porta.docx 

 
c.c. Steve Hill, Dougan & Associates 
 Bill Blackport, Blackport and Associates 
 John McDonald, Matrix Solutions 
 Cam Portt, C. Portt and Associates 



























 

 

 
 
 
November 4th, 2021 
 
 
Rachelle Ellerman, C.E.T., E.I.T. 
Manager, Stormwater 
Town of Milton 
150 Mary Street 
Milton, ON L9T 6Z5  

Planning Services 
Legislative & Planning Services 
Halton Region 
1151 Bronte Road 
Oakville, Ontario L6M 3L1 
 
 
 
 

 
Dear: Rachelle 
 
 
RE: Town of Milton North Porta Comprehensive Environmental & Servicing Study 
 

Halton Region has reviewed the submitted “Milton North Porta Comprehensive Environmental 
and Servicing Study Version 1” prepared by TMIG (dated August 2021) and note that while the 
Region is generally satisfied with this first submission there is some additional policy analysis and 
justification required related to the characterization of some of the features on the landscape.  
Some of this information may result in adjustments or changes to the identified constraints on the 
lands.  These comments should be addressed in a revised submission and staff would be happy 
to have further discussion on the comments and details contained in this letter should clarification 
be needed.   

Background: 

The Orlando North Porta Comprehensive Environmental and Servicing Study (CESS) was 
prepared on behalf of Orlando Corporation (Orlando) for the proposed Milton North Porta 
employment lands in Milton in support of land use planning approvals for the proposed industrial 
subdivisions.  

The majority of the Subject Lands were brought into the Town of Milton’s Urban Area by Halton 
Region Official Plan Amendment No. 38 (ROPA 38) to accommodate employment growth to 2031. 
Subsequently, these lands were designated “Sustainable Halton Plan (SHP) Growth Area – 
Employment” and “Natural Heritage System” within the Urban Area through Milton’s Official Plan 
Amendment 31 (OPA 31). The Subject Lands are required to be part of a Secondary Plan prior 
to their development. Accordingly, a Town-initiated Official Plan Amendment has advanced and 
has been adopted by the Town of Milton to bring the majority of the subject Lands into the ‘Milton 
401 Industrial/Business Park Secondary Plan‘. 

A privately-initiated Draft Plan of Subdivision and Zoning By-Law Amendment applications will be 
submitted following the first submission of the CESS. These applications will seek to facilitate the 
development of the Subject Lands for industrial/employment uses, related stormwater 
management uses, natural heritage system (NHS) protection areas and related road and road 
widening areas. 



 

 

Analysis/Discussion:  

1. Conservation Halton (CH) is the ecological technical advisors for Halton Region on the CESS 

and subsequent planning applications for the study area. Therefore, comments provided in 

CH’s letter dated November 3rd, 2021 on the sites biophysical characterization work, impact 

assessments and general comments related to conformity with the Natural Heritage 

Constraints Memo for Town Initiated Official Plan Amendment Milton 401 Industrial/Business 

Park Secondary Plan - North Porta Lands prepared by Dougan and Associated (dated May 

2021) and relevant CH and Greenbelt policies should be addressed to CH’s satisfaction prior 

to the acceptance of the CESS.   

 
2. Section 1.5.2 The Halton Region Official Plan: Paragraph two states that the ‘RNHS is a 

part of the Greenbelt Natural Heritage System’ and that ‘the RNHS corresponds with the 
woodland along the northern boundary of the North Porta lands’. For clarification, the Regional 
NHS and the Greenbelt NHS are two separate systems that create Halton’s Natural Heritage 
System. The RNHS does not form part of the Greenbelt NHS.  

 
Map 1G - Key Features within the Greenbelt and Regional Natural Heritage System in the 
Regional Official Plan (ROP) does provide a detailed delineation of the key natural heritage 
features and areas, which is permitted by policy 5.4.2 of the Greenbelt Plan. As per Map 1 
and Map 1G of the ROP, the woodland along the northern boundary of the North Porta lands 
is within the Greenbelt NHS and therefore, the policies of the Greenbelt Plan and policies 
under 139.3.7 of the ROP should be applied. Please revise this section accordingly.  

 
3. Section 1.5.3 The Greenbelt Plan: As noted in comment 2, the woodland along the northern 

boundary of the North Porta lands (Parcel 3) is with the Greenbelt NHS, not the RNHS. Please 
revise this section accordingly and replace reference to the Regional NHS with the Greenbelt 
NHS. 
 

4. Figure 2 Landscape Setting and Designated Natural Heritage Features: The reference to 
the Greenbelt Protected Countryside should be revised to show that it is the Greenbelt NHS 
that is being illustrated with the green hatched boundary.  
 

5. Section 4.1.1.2 Significant Wetlands: This section states that MAM2-11 and MAS2-1 
vegetation communities on Parcel 1 are located outside of the Greenbelt Plan Area and the 
Regional NHS, and are not PSWs; therefore, they do not qualify as significant wetlands per 
the Region’s OP definition. A discussion must be included based on Section 3 - Baseline 
Inventory that provides justification on how these wetlands should not be included in the 
Regional NHS given the proximity to the Regional NHS and Greenbelt NHS.  

 
6. Section 4.1.1.2 Significant Wetlands: If determined that MAM2-11 and MAS2-1 vegetation 

communities on Parcel 1 should not be included in the Regional NHS, the approach to the 
phasing the removal of the wetlands with the timing of the development on Parcel 1 in order 
to maintain drainage to the wetlands on east side of Boston Church Road must be included.  

 
7. Section 4.1.1.5 Significant Valleylands and Section 6.15 Candidate Significant 

Valleylands: Both sections state that the Significant Valleylands will be illustrated on Figures 
12 and 13 respectively. However, both figures do not illustrate the limits of this key feature. 
Please revise figures accordingly.  



 

 

 
8. Section 4.1.1.3 Buffers: This section states that the Regional NHS mapping on Map 1G 

depicts buffers from key natural heritage features located immediately east of Boston Church 
Road as extending across the road onto the properties to the west (Parcels 1 and 2). Given 
the presence of Boston Church Road adjacent to the key natural heritage features, no buffer 
west of the road is required to protect the features. Although the presence of Boston Church 
Road may create a barrier to the key features, the CESS has not justified a reduction in the 
buffer. The CESS should be expanded to provide justification and further analysis that a 
reduced buffer to the NHS is warranted and does not result in impacts to the key features and 
functions to the NHS on the east side of Boston Church Road.  

 
9. Section 5.4.1 Stormwater Management Approach: SWM components such as ancillary 

pipes, outlets, headwalls and other associated infrastructure required to convey flow from 
facilities outside of the Regional NHS to receiving water bodies may be supported in the RNHS 
where deemed “essential” (as defined in s.233 of the ROP) after all alternatives are explored 
and it is determined there are no negative impacts to the Regional NHS through an 
appropriate environmental study.  The CESS has not demonstrated that the proposed SWM 
outlet within the Regional NHS on the east side of Parcel 4 is “essential” and does not result 
in negative impacts on the Regional NHS.   

 
10. Section 5.1.1 Buffer Requirements:  CH’s comments 7, 16 and 17 state that hazard mapping 

shall include a 15 m allowance and an unencumbered 6m access allowance on both sides of 
the proposed realigned tributary of Sixteen Mile Creek (watercourse R3S1).  As stated in CH 
comment 7, the 6m access allowance on the north side of R3S1 must be provided that does 
not overlap other buffers or vegetation protection zones.  

 
The Greenbelt Plan and the Regional Official Plan do not permit development or site alteration 
in key hydrologic features and key natural heritage features within the Greenbelt NHS 
including any associated vegetation protection zones. Furthermore, both plans require a 30m 
minimum vegetation protection zone for certain key natural heritage features (i.e. wetlands, 
significant woodlands) or key hydrologic features.  There may be opportunity to overlap the 
Greenbelt Plan area with part of the CH regulatory allowance provided that the CESS provides 
the justification and demonstrates that all site alterations including construction of the channel 
(including access, temporary work zone, storage), significant grading works and long-term 
maintenance will be maintained within the 6m access allowance and will occur outside of the 
30m vegetation protection zone for the Greenbelt NHS.  

 
11. Section 6.1.14 Greenbelt Area and Appendix B2 - Tables, Table 12: Impact Assessment: 

The CESS needs to demonstrate that all alternatives have been considered for the location 
of the replicated wetland, including the feasibility of it being located outside of the vegetation 
protection zone of the Greenbelt NHS and Regional NHS 30m buffer. The CESS must provide 
a policy analysis on how the proposed location of the replicated wetland meets the ROP and 
Greenbelt Plan and must include an impact assessment that comprises of appropriate 
mitigation measures to ensure no negative impact on the NHS key features and their 
ecological functions. Please refer to CH comments 20, 49 and 59 for ecological technical 
advisory comments. 
 

12. Section 7.3.2.1 Bioswale for R1S2 Outlet and Appendix B2 - Tables, Table 12: Impact 
Assessment: Within the 30m buffer of the Significant Woodland – Northern Woodland, a 
proposed bioswale will be located along the edge of the Regional NHS bordering Parcel 4, 



 

 

within the wetland and woodland vegetation protection zone. The width of the swale varies 
from 5 m to 10 m, along the outer limit of the vegetation protection zone. As buffers are a 
component of the Greenbelt NHS and Regional NHS that are used to mitigate impacts to the 
ecological function of the key features and allow for opportunities for enhancements, site 
alteration should not extend into buffers that are meant to protect and enhance the NHS. The 
CESS must demonstrate that it has reviewed all opportunities to avoid construction of the 
bioswale within the vegetation protection zone. If the relocation of the proposed bioswale is 
not feasible, then the CESS must demonstrate that every effort should be made to limit site 
alterations within the vegetation protection zone and that the impacts (including long-term 
maintenance) to the NHS have been minimized to ensure no negative impacts to the NHS. 
The CESS should also assess opportunities to limit the encroachment into the  vegetation 
protection zone as it appears based on conceptual design drawings (Figures D7-9 and D7-10 
in Appendix D) that there are lands closer to the outer edge of the 30m buffer that are not 
being utilized.  Please refer to CH comments 26, 49 and 54 for ecological technical advisory 
comments. 
 

13. Section 7.4.4 Post-Development Water Balance and Mitigation: Based on the results of 
the hydrogeological investigation, the area in the vicinity of MW1, MW3 and MW8 near the 
proposed channel realignment has been identified for infiltration-based LIDs that can maintain 
groundwater recharge/ discharge to the valleyland wetland communities in this area. 
Appropriately designed LID measures may be considered “essential” (as defined in s.233 of 
the ROP) to mitigate impacts on the features and function of the NHS provided they 
themselves would not negatively impact features and functions of the NHS through their 
construction and on-going maintenance. Additionally, that the proposed locations of the LIDs 
maintain a 30m minimum vegetation protection zone for certain key natural heritage features 
(i.e. wetlands, significant woodlands) as per the Greenbelt Plan.  

 
The CESS must provide additional discussion regarding the location of the LIDs and include 
a policy conformity analysis and impact assessment on the Regional NHS and Greenbelt NHS 
with respect to the proposed LIDS. Please refer to CH comments 24, 25, 26, 59, and 60 for 
ecological technical advisory comments. 

 
14. The linkage assessment for the study area should be completed in accordance with the 

Regional Official Plan and the Region of Halton’s EIA Guidelines (2020). The linkage 
assessment should be provided in the context of the scale of the development and the 
ecological contributions to the Regional NHS and Greenbelt NHS. Please refer to CH 
comments 6, 15, and 52 for ecological technical advisory comments. 

 
15. Figure 13 Proposed Natural Heritage System (Constraints and Opportunities) and 

Figure 14 Concept Plan: The boundaries of proposed refined Regional NHS, not only the 
key features and components should be clearly illustrated on the Figure as per policy 116.1 
of the ROP. The boundaries of the proposed refined Regional NHS should include the 
realigned tributary of Sixteen Mile Creek (watercourse R3S1) and associated buffers.  

 

Conclusion: 

Based on the above, staff recommend that the above noted comments along with technical 
advisory comments from CH are addressed as part of a formal revised submission of the CESS. 



 

 

The revised CESS should be submitted and reviewed by the agencies prior to any Planning Act 
applications as the constraint limits may change based on the additional analysis requested above 
related to the replicated wetlands and bioswale for R1S2 Outlet.  To expedite our review of any 
forthcoming submission, we request that a cover letter be provided to clearly identify how each of 
the comments in this letter has been addressed.     

We trust that these comments are sufficient and request that you please keep them on file for the 
Region’s records.  Please also be advised that the Region has not circulated these comments to 
the applicant and we trust that the Town will share them as part of their formal communications 
with the applicant.   

Should you have any questions or concerns, please do not hesitate to contact me. 

 
 
Sincerely, 
 
  

 
Laurielle Natywary, BES, MCIP, RPP 
Manager, Community Planning North 
905-825-6000 ext. 7865 
laurielle.natywary@halton.ca 
 
c:  Christian Lupis, Town of Milton (via email) 
 Jessica Bester, Conservation Halton (via email) 

Owen McCabe, Jae Hyun Park, Heather Ireland, Robert Clackett, Halton Region 
(via email) 

mailto:laurielle.natywary@halton.ca
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MEETING AGENDA 

PROJECT North Porta – Comprehensive Environmental and Servicing Study 

CLIENT  
MUNICIPALITY 

Orlando Corporation 
Town of Milton 

  

DATE / TIME January 24, 2022 / 1:30 pm – 3:30 pm 

LOCATION Zoom Meeting 

MEETING PURPOSE 1st Submission CESS Comments 

INVITEES Town of Milton Rachel Ellerman, Christian Lupis 

 Halton Region Heather Ireland, Laurielle Natywary, Mark Andrews 

 Conservation Halton Jessica Bester, Jacek Strakowski 

 Wood Aaron Farrell 

 TMIG Steve Hollingworth, Tony Dang 

 GEI – Savanta Olivia Robinson, Noel Boucher 

 Geo Morphix Paul Villard, Kat Woodrow 

 Palmer Jason Cole, Nolan Boyes 

PROJECT NUMBER 17197 

 
PROPOSED AGENDA ITEMS 

1. Introduction to meeting for the CESS 1st Submission agency comments. Clarifications and discussion are 
requested from the CESS consultant team for select comments listed in the following agenda items. 

 
Multi-discipline (all attendees to discuss) 

2. CH Comment 7 and 17: Under Buffer Requirements, CH commented that a 15m allowance and an 
unencumbered 6m access allowance be included on both sides of the proposed realigned tributary of SMC 
(R3S1).  

3. CH Comment 18: Riparian and fish habitat buffer.  
4. Region Comment 12: Bioswale for R1S2 outlet.  
5. Town Comment D18b: Feature R6S1 management recommendation. Town advised that the approach to 

finalizing the management recommendation be discussed with the Town and CH. 
6. Region Comment 14 and CH Comment 15: Linkage assessment. Additional guidance requested. 

 
Discipline Specific Discussions (Break out rooms, if required) 
Surface Water/SWM 

7. Hydrology (general): Discuss/confirm model verification process.  
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8. Town Comment D12: The erosion thresholds for Parcel 2 (non-participating landowner) and the hydro corridor. 
TMIG and Geo Morphix to discuss an approach to address the concern. 

Ecology 
Town of Milton Comments: 

9. Terrestrial Comment ii) Section 3.1.1 – Vegetation and Botanical Inventory Bullets 2 and 7  
10. Terrestrial Comment iv) Section 3.1.3 – Breeding Bird Surveys  
11. Terrestrial Comment v) Section 3.1.5 – Turtle Nesting  
12. Terrestrial Comment xvi) Section 5.1 – Natural Heritage (re: Gray Comma)  
13. Aquatic Ecology Comment vii) Section 9.4.3 RHS Monitoring Locations  

Halton Region Comments:  
14. Comment 11 – Section 6.1.1.14 Greenbelt Areas  

Conservation Halton Comments: 
15. Comment 27 – Section 7.2.2.2 Restoration Goals and Objectives  
16. Comment 29 – Section 7.2.2.4 Invasive Species Management 
17. Comment 45 – Appendix B1 Figures: HDF R1S2 classification 

 
Closing (all attendees) 

18. Final comments and clarifications after discipline specific discussions. 
19. Recap action items (if required). 
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MEETING MINUTES 
 

PROJECT North Porta – Comprehensive Environmental and Servicing Study 

CLIENT / 
MUNICIPALITY 

Orlando Corporation 
Town of Milton 

 

DATE / TIME January 24, 2022 / 1:30 pm – 3:30 pm 

LOCATION Zoom Meeting  

MEETING PURPOSE 1st Submission CESS Comments  

ATTENDEES Town of Milton Rachel Ellerman, Christian Lupis 
 Halton Region Heather Ireland, Laurielle Natywary, Mark Andrews 
 Conservation Halton Jessica Bester, Jen Young, Lisa Jennings 
 Wood Aaron Farrell 
 Dougan and Associates Steve Hill 
 Cam Portt and Associates Cam Portt 
 Matrix Solutions John McDonald 
 Blackport and Associates Bill Blackport 
 Orlando Corporation David Moores, Lino Malito, Gary Kramer 
 TMIG Steve Hollingworth, Tony Dang 
 GEI – Savanta Olivia Robinson, Noel Boucher 
 Geo Morphix Paul Villard, John Tweedie 
 Palmer Jason Cole, Nolan Boyes 

TMIG PROJECT 
NUMBER 17197 

 

 
 

ITEM DISCUSSION ACTION BY 

1 Introductions 
 

 

2 

CH Comment 7 and 17: 6m access allowance along the north side of the channel. 

J. Bester and J. Young noted the allowance was for future maintenance of the 
channel, and that maintenance cannot be within / disturb the 30m VPZ. Follow-
up Note: To clarify the 6 m access allowance has multiple purposes including for 
future maintenance, access during emergencies (e.g. major flood event, etc.) 
and protection from external events that affect an erosion prone area (e.g. 
potential earthquakes, etc.).  

 
TMIG 
CH 



MEETING MINUTES 
PAGE 2 of 5 

January 24, 2022 

TMIG PROJECT NUMBER 17197 NORTH PORTA CESS 1ST SUB COMMENTS - AGENCY MEETING MINUTES (JAN 24 2022).DOCX 

 

 

Group discussion on whether maintenance is required on the north side of the 
channel instead of access from the south side. The channel is less than 2m deep 
with 3:1 side slope and there would be less disturbance to access from the south 
side’s 6m allowance. If there was berming along north side, then maintenance 
access would be required. S. Hollingworth noted that berming shown on 1st 

submission concept design will be removed with grading refinements. 
TMIG to prepare and circulate plan that shows the 6m and 15m allowances for the 
channel on the north side, to show the limit of grading and buffer overlaps. TMIG 
to refine channel grading to remove berming. 
CH to review TMIG’s updated plans and provide additional response on 6m 
allowance along north side of channel. Follow-up Note: As per PPS and CH 
policy a minimum 6 m access allowance is required from the greater of the 
flooding and erosion hazards (stable top of slope or meanderbelt). As such, a 
6 m access allowance is required on both sides of the proposed channel, 
regardless if whether it is confined or unconfined. 

 
 
 
 
 
 
 
 
 

3 

CH Comment 18: Riparian and fish habitat buffer. 
O. Robinson: GEI had recently received and completed a preliminary review of the 
fish community data from CH at R3S1 prior to the meeting. One station was 
identified at the downstream extent of R3S1 within the Orlando Lands that 
appeared to contain several warm and cool water fish species, however GEI’s 
observed site conditions are not supportive of the fish species recorded in the CH 
survey data given the nature of the feature (e.g., seasonal watercourse, silty clay 
dominated site). Suggested it could be more consistent with Middle Branch of 16 
Mile Creek. 
L. Jennings: 15m allowance that will be applied from the greatest hazard is 
sufficient for the fisheries setback given the other constraints applied to the  
realigned channel. The CH fish data/information should be included in the 
CESS. 
Additional discussion at end of call 
C. Portt: Fisheries data outlined does not seem consistent with what would be 
expected within R3S1. Agreed that it could be associated with 16 Mile Creek. 
O. Robinson: Requested clarification from CH as it could have associated post- 
construction monitoring implications. 

CH to review survey location. Potential transcription error with nearby 16 Mile Creek. 
See response to February 2, 2022 meeting notes where this is discussed further.  

 
 
 
 
 
 
 
 
 

CH 

 
 
 
 

4 

Region Comment 12: Bioswale for R1S2 outlet. 
S. Hollingworth requested clarification on the required justification to support the 
bioswale location. 
H. Ireland noted that the CESS did not demonstrate that options were reviewed to 
minimize/avoid disturbance in the 30m VPZ. 
L. Jennings also noted that CH also had the same comment on this matter.  
Group discussion on bioswale to be moved outside of the VPZ to the extent 
feasible. The CESS will need to demonstrate all efforts to avoid encroachment 
into RNHS VPZ and provide justification regarding the need to encroach within 
RNHS buffer and any justified encroachment should be contained within the 
outer 5m  edge of the 30m VPZ. Swale to not require maintenance. CESS to be 
updated to   clarify. 
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5 

Town Comment D18b: Feature R6S1 management recommendation. 
O. Robinson clarified the conditions of R6S1 of standing water on the first 
HDFA  visit, had isolated pools with no downstream connection during 
second HDFA assessment and then was plowed through prior to the 
subsequent visits. The CESS’s recommendation is no management required. 

J. McDonald agrees with the rationale, the report needs to provide the justification. 
CH agrees. Clarification within CESS to be provided. 

 

 
 
 
 
 
 

6 

Region Comment 14 and CH Comment 15: Linkage assessment. 
L. Jennings noted that CH is looking for information on local vs. regional linkages 
and ensure the assessments were done and there are no impacts associated with 
the proposed development. 
H. Ireland agreed and clarified that Halton Region’s EIA Guidelines should be 
used to determine linkages. Additional clarification within the CESS is warranted 
since this is a component of the RNHS. 
O. Robinson agreed additional clarification could be provided within the CESS. 

O. Robinson provided an update on the wildlife passage comment within the hydro 
corridor from CH. O. Robinson provided update that wildlife passages would be 
explored, despite no aquatic features associated. CH’s Road Ecology Guidelines to 
be followed. This will be added into the CESS. 

 

 
 

7 

Hydrologic modelling approach to verification was discussed/clarified. The 
PCSWMM modelling would be carried through the CESS and used to size SWM 
ponds, etc. Wood will provide verification with the HSPF model. Both models are 
continuous simulation with frequency analysis and results between the two models 
are expected to largely agree. Town has precedent with this approach. 

 

 
 
 
 
 
 

8 

Town Comment D12: The erosion thresholds for Parcel 2 (non-participating 
landowner) and the hydro corridor. 
S. Hollingworth described that instead of completing erosion assessments for 
Parcel 2 and hydro corridor, Orlando will approach the Parcel 2 owner for 
permission to have the ultimate swale built (along the west and south property 
boundary) to convey flows from the Parcel 1 SWM pond. Orlando to also discuss 
rebuilding swale across Hydro corridor to mitigate erosion. Modelling will also be 
completed to assess impact to downstream receiving SWM facilities at Highway 
401. 
A. Farrell noted that erosion analysis and appropriate SWM pond erosion control 
to be provided if the approach with the Parcel 2 owner and Hydro is not available. 

S. Hollingworth acknowledged that it would be required in that case. 

 

 
 
 

9 

Town Terrestrial Comment ii) Section 3.1.1 – Vegetation and Botanical Inventory 
Bullets 2 and 7 
S. Hill noted that the CESS should have a way to differentiate between ELC 
polygon features for clarity when describing those features. 

O. Robinson noted she would explore this option internally to best identify features. 
Clarification on Features 1-3 will also be provided within the CESS. 

 

10 Town Terrestrial Comment iv) Section 3.1.3 – Breeding Bird Surveys 

S. Hill noted that rationale to be provided for point count along the north edge of the 
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site. Additional location between PC2 and PC3. GEI – Savanta to review and justify 
survey locations in the CESS. 

 
 

11 

Town Terrestrial Comment v) Section 3.1.5 – Turtle Nesting 

S. Hill noted that the CESS to provide more clarity on fieldwork: more information 
on screening vs. actual surveys, weather window, etc. Clarification within CESS to 
be provided. 

 

 
 
 
 

12 

Town Terrestrial Comment xvi) Section 5.1 – Natural Heritage (re: Gray Comma) 
S. Hill indicated that locally and regionally rare species should be considered within 
the CESS. 
O. Robinson clarified that locally and regionally rare species should not be 
considered within the SWH analysis (not included within the 7E Ecoregion Criterion), 
however, additional commentary on Gray Comma observations should be added 
into the insect survey results section. 

GEI to confirm that local and regionally rare species are discussed within the CESS. 

 

 
 
 
 

13 

Town Aquatic Ecology Comment vii) Section 9.4.3 RHS Monitoring Locations 
C. Portt: fish sampling protocol to follow OSAP, data to be compatible with CH 
protocols. 
N. Boucher requested clarity if point transect module is warranted within a 
seasonally constructed channel, especially given amount of effort required. 
C. Portt indicated that if the channel was dry then point transect was not required, 
however, if water was present then it should be undertaken. 

C. Portt to provide OSAP module references to GEI 

 
 
 

Town – C. Portt 
(Received January 25, 

2022) 

 
 
 

14 

Region Comment 11 – Section 6.1.1.14 Greenbelt Areas 
Region looking for CESS to demonstrate that the replicated wetland can be 
constructed fully outside of the 30m VPZ. 
H. Ireland confirmed that similar to the bioswale discussion, various alternatives 
should be presented within the CESS and the best option should be identified. 

Clarification/rationale to be added to the CESS. 

 

 
15 

Separate meeting to discuss CH ecology comments on the agenda items 15 to 17. 

Town to coordinate call between CH and GEI-Savanta. Follow-up Note: This 
subsequent meeting was scheduled for February 2, 2022. See these meeting notes 
as well. 

 
Town 

 
16 

C. Lupis informed the group that the landowner northeast of Parcel 4 on Esquesing 
Line to raise questions at upcoming public meeting and for group to be prepared to 
discuss. 

 

 
17 

CH and the Town to consider first stage site alteration permit for non-regulated areas 
and areas within current urban boundary. TMIG to resubmit site alternation permit 
with boundaries identified. 

From CH’s perspective we understand that a phased site alteration process is being 
considered. As such, all drawings will need to be updated accordingly (e.g. remove 
tableland features previously identified as regulated wetlands, but since determined 
to be no longer regulated). The limit of site alteration should be outside the 15 m 
allowance from the greatest flooding and erosion hazard associated with the 
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existing watercourse (R3S1) location and outside the 30 m from the 
wetlands/RNHS/GBNHS. An Erosion and Sediment Control Report is also required 
along with the CH’s “Municipal Site Alteration Applications (prior to draft plan 
approval)” Review Fee as per the CH Plan Review Fees 2022 Fee Schedule: Plan 
Review Fees — Conservation Halton. 

 
 
PLEASE NOTE: If these minutes do not agree with your records of the meeting, or if there are any omissions, please 
advise, otherwise we will assume the contents to be correct. 
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DISCUSSION 

 
ACTION BY 

 
 
 
 
 

1 

Follow-up discussion on fish species data from January 24, 2022 CESS meeting. 
L. Jennings clarified that the observed fish species in CH’s data was correct and 
not a transcription error. Agreed that based on the existing habitat features, the 
feature is not currently suitable for these species (e.g., Stonecat). O. Robinson 
expressed concern about whether the post-construction fish sampling would be 
compared to these species, since Savanta has not completed targeted fish 
community sampling. L. Jennings agreed that the CESS could include CH’s data 
and then recommend what would be an appropriate target community for post- 
construction monitoring. The CESS to understand/recognize that some of these 
species (e.g., Blacknose Dace, Creek Chub) may be present in future conditions 
with improvements in R3S1 from the proposed realignment. 
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2 

CH Comment 27: Restoration goals and objectives 
O. Robinson requested clarification on including Category 2 invasive species 
Norway Maple and Moneywort. Explained that given Norway Maple’s coefficient of 
wetness, the swamp would limit further colonization of the species naturally. No 
best management practices available for Moneywort (esp. in swamped areas). 
L. Jennings noted that the CESS to be consistent with other areas of Milton: 
Boyne and Derry Green. Invasive species management to pertain to potential 
movement in the created channel and restoration area, to be incorporated in post- 
construction monitoring. No pre-construction management of those species are 
warranted, however, should keep an eye out for post-construction monitoring in 
created features. 

 

 
 
 

3 

CH Comment 29: Invasive species management 
O. Robinson requested clarification on requirements for management of European 
Buckthorn, given its presence on adjacent lands. 
L. Jennings noted concern about it moving into created features (e.g., channel, 
wetland). Recommended management of the species occur pre-construction to 
limit colonization of newly created features. 

 

 
 
 
 

4 

CH Comment 45: HDF R1S2 management recommendation. 
O. Robinson agrees with CH’s comment that HDF R1S2 to have management 
recommendation of protection. Stated that while this upgrade of R1S2 is 
warranted, no changes to management recommendations downstream are 
expected. Requested confirmation that this would not impact the management 
recommendation of the downstream R1S1 from mitigation. 
L. Jennings confirmed that R1S1’s management recommendation of mitigation 
would not change. 

 

 
 

5 
O. Robinson requested confirmation on restoration guidelines to follow CH or the 
Town’s Restoration guidelines, since we are outside of the Derry Green and 
Boyne Subwatershed areas. S. Hill confirmed that only CH guidelines to be 
followed. 

 

 
 

6 
M. Andrews followed up on the proposed bioswale connecting R1S2 to the 
proposed realigned R3S1. CESS to review options and provide justification for 
portions of the swale within the 30m VPZ, as discussed during January 24, 2022 
CESS meeting. 

 

 
 
 
 

7 

CH and the Town to consider first stage site alteration permit for non-regulated 
areas and areas within current urban boundary. 
Town and CH to provide response to January 24, 2022 meeting minute item no. 
17 regarding site alteration permit submission requirements. 
J. Bester noted that the mapped regulated area in the middle of Parcel 4 
(determined via site visit with CH in 2021 that these features are not wetlands, as 
discussed within CESS) can be included in the first stage site alteration. TMIG to 
reflect this in the revised submission. 

 
 
 
 

Town / CH 
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8 

Follow up discussion on clarifying the allowances and presenting the linework and 
overlapping buffers on a plan. J. Bester requested that replicated wetland north of 
the realigned channel to show 15m setback. Also stated that the wetland could 
not be located within the first 6 m of the channel for erosion hazard/channel 
maintenance concerns. 
O. Robinson referred back to discussions at Jan 24 meeting suggesting that GEO 
Morphix and Wood had indicated that channel maintenance would likely be 
accessed from the southern portion of the channel. J. Bester indicated that a 6 m 
access allowance on the north and south side of the realigned watercourse would 
be  required as per CH and PPS policies (clarification added). Follow-up Note: To 
clarify the 6 m access allowance has multiple purposes including for future 
maintenance, access during emergencies (e.g. major flood event, etc.) and 
protection from external events that affect an erosion prone area (e.g. potential 
earthquakes, etc.). 
M. Andrews requested additional clarification on intermediary areas between 
realigned channel and buffer areas; suggested to be relabelled as ‘naturalized  
area’ or other appropriate label. 
J. Bester and M. Andrews discussed the reference to the bioswale on the north 
side of the channel. Wondering what its function was (e.g., LID) and if 
maintenance required. T. Dang confirmed no LIDs on north side of the channel. 
Follow-up Note: CESS discussed options for LIDs on both sides of the realigned 
channel including LIDs to feed the replicated wetland and to feed the existing 
wetland contained within Middle Sixteen Mile Creek (both on north side of 
channel). The locations and number of these LIDs still need to be confirmed in 
the second submission of the CESS. 
O. Robinson clarified the bioswale could be associated with the recreated wetland 
to convey water from the realigned channel into the wetland to support the 
hydroperiod (since support from roof top drainage is unavailable given location). 
Confirmed this bioswale would be naturalized with native seed and would not be 
maintained. J. Bester requested this is shown on a figure for better illustration and 
also requested that updated linework (show the replicated wetland with 
associated 15 m setback, both the 6 m access allowances and 15 m allowances 
on both sides of the realigned channel measured from the greatest hazard, and 
all RNHS/GBNHS/Greenbelt Protected Countryside limits) be provided ahead of 
resubmission of the CESS. 
TMIG to circulate revised plan next week for review/comment ahead of the CESS 
2nd submission. TMIG to also circulate existing conditions hydrology modelling 
memo to Town next week. 

 
 
 
 
 
 
 
 
 
 
 
 

TMIG 
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From: Farrell, Aaron
To: Rachel.Ellerman@milton.ca
Subject: RE: North Porta CESS - SWM Memo
Date: Wednesday, February 16, 2022 7:06:41 AM
Attachments: image001.png

Hi Rachel.
 
Just following-up on this item.  As discussed, I’ve had a chance to review, and, from my read of the
information, I don’t see that the PCSWMM model provides a good correlation to the observed flow data. 
Rather, the hydrograph comparisons provided on Page 4 of the memo indicate that the model consistently
over-estimates peak flow and runoff volume compared to the observed data.
 
From my review of the information, I gather that there’s a pocket of glacial material, which hasn’t been
considered in the model parameterization.  I would suggest that TMIG run some tests to determine
whether parameterizing those soils as clay loam or silty clay loam per the standard PCSWMM parameters
would improve upon the fit between the observed and simulated condition.
 
It may be beneficial for us to have a brief call with TMIG to discuss, just to ensure that we’re all on the
same page on this matter.  Let me know if TMIG is in agreement with this approach, and we can compare
availabilities accordingly.
 
Take care and stay well.
 
Aaron.
 

From: Rachel.Ellerman@milton.ca <Rachel.Ellerman@milton.ca> 
Sent: Monday, February 7, 2022 3:36 PM
To: Farrell, Aaron <aaron.farrell@woodplc.com>
Subject: North Porta CESS - SWM Memo
 
CAUTION: External email. Please do not click on links/attachments unless you know the content is genuine
and safe.

 
 

The Town of Milton Secure Email Expires March 9, 2022

220204_North Porta Existing Conditions H...emo.pdf 11.4 MB

Download Attachments

The only way to send sensitive information with email. The Town of Milton

 
Hi Aaron,
 
Please see attached for a memo prepared by TMIG which discusses the SWM strategy

mailto:aaron.farrell@woodplc.com
mailto:Rachel.Ellerman@milton.ca
https://urldefense.com/v3/__https:/miltonsecure.sharefile.com/d-s232f1abd432546a296bb5c7c78f7ed9a__;!!NgwEkeqe!FD9r8otADQWCZ69AzYlkrDQV4dxwAuhrWTgUWXwEhvuSLAJdF_UoJ2ACGOQr-y-nOxvl$
file:////c/www.milton.ca

o)

MILTON





they have applied to the North Porta lands using PCSWMM. The intent of the memo is to
ensure they are responding correctly to comments on the 1st submission and using the
appropriate approach prior to having their verification completed.
 
Once you’ve had a change to review perhaps we can have a quick call to discuss? My
understanding is that they are looking for feedback and a general ‘yes you’re on the right
track’ response to this memo.
 
Thanks,
Rachel
 
 
 

Milton Logo
Rachel Ellerman, C.E.T, E.I.T
Manager, Stormwater
150 Mary Street, Milton ON, L9T 6Z5
905-878-7252 ext. 2572
www.milton.ca

Confidentiality notice: This message and any attachments are intended only for the recipient named above. This message may
contain confidential or personal information that may be subject to the Municipal Freedom of Information Act and must not be
distributed or disclosed to unauthorized persons. If you received this message in error, please notify the sender immediately. Thank
you for your assistance.

 

This message is the property of John Wood Group PLC and/or its subsidiaries and/or affiliates and is intended
only for the named recipient(s). Its contents (including any attachments) may be confidential, legally privileged
or otherwise protected from disclosure by law. Unauthorized use, copying, distribution or disclosure of any of it
may be unlawful and is strictly prohibited. We assume no responsibility to persons other than the intended
named recipient(s) and do not accept liability for any errors or omissions which are a result of email
transmission. If you have received this message in error, please notify us immediately by reply email to the
sender and confirm that the original message and any attachments and copies have been destroyed and
deleted from your system.

If you do not wish to receive future unsolicited commercial electronic messages from us, please forward this
email to: unsubscribe@woodplc.com and include “Unsubscribe” in the subject line. If applicable, you will
continue to receive invoices, project communications and similar factual, non-commercial electronic
communications.

Please click http://www.woodplc.com/email-disclaimer for notices and company information in relation to emails
originating in the UK, Italy or France.

As a recipient of an email from a John Wood Group Plc company, your contact information will be on our
systems and we may hold other personal data about you such as identification information, CVs, financial
information and information contained in correspondence. For more information on our privacy practices and

https://urldefense.com/v3/__http:/www.milton.ca/__;!!NgwEkeqe!FD9r8otADQWCZ69AzYlkrDQV4dxwAuhrWTgUWXwEhvuSLAJdF_UoJ2ACGOQr-3ilAWu0$
https://urldefense.com/v3/__http://www.woodplc.com/email-disclaimer__;!!F8GZ-enhJw!P_EWum2--eBFUFIZqjPhIaAyBmsy5yKyDKzz7c8Tx4tA-yD_xlrBp-jlhUTDWM-bXOI-3w$
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TECHNICAL MEMORANDUM 

DATE March 16, 2022 

TO Rachel Ellerman, Town of Milton 

CC Aaron Farrell, Wood PLC 

SUBJECT Orlando North Porta Existing Conditions Hydrology Model 

FROM 
Tony Dang, P.Eng. 
Julia Wansbrough, M.Sc., P.Eng. 

PROJECT NUMBER 17197 

 INTRODUCTION  
A Comprehensive Environmental and Servicing Study (Comprehensive Study) was prepared on behalf of Orlando 
Corporation (Orlando) for the proposed Milton North Porta employment lands in Milton, Ontario. The lands covered by 
the Comprehensive Study (also referred to herein as ‘the Subject Lands’ and ‘North Porta’) are generally located north 
of James Snow Parkway, west of Esquesing Line, south of No. 5 Side Road and east of the Canadian National Rail 
(CNR).   
Existing conditions hydrologic analysis was previously completed by the Town for the Sixteen Mile Creek Watershed, 
which included the subwatersheds downstream of the North Porta Lands. The model is understood to be a continuous 
hydrologic model in HSP-F (Hydrological Simulation Program – FORTRAN). In consultation with the Town, the 
Comprehensive Study developed a continuous hydrologic model using PCSWMM specifically for analysis and design 
within the Subject Lands. The results of the PCSWMM analysis in the Comprehensive Study will be verified using the 
Town’s current HSP-F modelling as part of the Town’s review of the Comprehensive Study. 
The Comprehensive Study’s PCSWMM model is currently undergoing revisions based on the Town’s review and 
comments for the first submission (August 2021). The hydrologic modelling updates thus far are described in this 
memo, which includes the scenarios, parameters, results, and validation for existing conditions.  
The Comprehensive Study’s PCSWMM model includes the drainage area for the Subject Lands to James Snow 
Parkway. Downstream areas to the SWM facilities along Highway 401 will modelled to verify the performance and 
operation of existing downstream facilities in proposed conditions, using information recently received from the Town. 
The downstream areas are not included in this modelling summary memo. 

 WATERSHED CHARACTERIZATION 
The topography of the site is generally flat, with gently sloping terrain in some areas. The study area’s only identified 
watercourse is a tributary of Middle Sixteen Mile Creek, referred to in the Comprehensive Study as R3S1. The 
remaining drainage features are characterized as headwater drainage features (HDFs). R3S1 and most HDFs have 
evidence of historic channelization and are highly altered from agricultural practices. The existing conditions drainage 
areas associated with Tributary of Sixteen Mile Creek (R3S1) and the headwater drainage features are shown on 
Figure D3-1 appended to this memo.   
From a hydrologic perspective, the predominant land use within the Subject Lands is agricultural, with the exception of 
wooded areas between Boston Church Road and Esquesing Line and some scattered rural residential land. A hydro 
corridor is located along the southern portion of the Subject Lands (parallel to James Snow Parkway). In the areas 
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surrounding the Subject Lands, the predominant land use is also agricultural for lands to the north and east, as well as 
estate lot residential land uses to the north. The areas west and south of the Subject Lands area are industrial.   
According to the Ontario Geologic Survey (OGS, 2010), the study area is located on the Peel Plain physiographic 
region and contains surficial deposits of fine-textured till derived from glaciolacustrine deposits, containing 
predominately clay and silt. Site specific surficial geological conditions were determined through a borehole drilling 
program completed by Palmer (2021) as part of the Comprehensive Study. The results of the borehole investigations 
were generally consistent with the regional OGS surficial geology mapping with the majority of the site being made up 
of clay and silt.  

 EXISTING CONDITIONS MODEL 
 Modelling Methodology 

To facilitate a review of the drainage conditions as it currently exists, a hydrologic model of the study area was 
developed using PCSWMM software (supplemented by ArcGIS analysis). In general, the steps to develop the existing 
conditions model included:  
 GIS analysis of the Digital Elevation Model (DEM) from LiDAR data to identify streamlines (i.e. flow paths) 

through the study area, and to delineate sub-catchment areas appropriately (including external upstream areas) 
contributing to flow in each part of the system.  

 Developing suitable modelling parameters for sub-catchments; based on imperviousness, slope, soil type, etc.  
 Determining/obtaining suitable precipitation records for continuous simulation. 
 Validation of the model using preliminary flow monitoring data and existing reference models.  

A base model was developed for existing conditions, from which refinements were considered through the 
validation/verification process described in Section 3.3. Development of the base model required the selection of 
parameters based on best practice approaches and suitable engineering judgement to ensure that the numerical model 
is sensible, robust and representative of the physical realities it is simulating. These model parameters include: 
 Manning’s n for subcatchment pervious areas set to be 0.25, per typical values for naturally vegetated areas. 
 Manning’s n for subcatchment impervious areas set to be 0.013, per typical values for asphalt pavement. 
 Subcatchment imperviousness was estimated using an imperviousness shapefile created from satellite imagery. 

 Subcatchment mean slope was extracted from the DEM using GIS spatial analyst zonal statistics tool. 
 Drying time of seven (7) days was assumed.  
 Catchment length was manually measured for each catchment.  
 Roughness values of 0.035 for main channel flow areas (assuming vegetated channel) and 0.05 for the 

floodplain were applied to all natural channel routing elements. 
 Depression storage used to calculate volume of rainfall intercepted (or “lost”) to surface depression storage. 

Defined using standard values of 2 mm and 5 mm for impervious and pervious surfaces, respectively.  
 Subcatchment infiltration losses were simulated using Modified Green Ampt equations. The input parameters 

required are the initial moisture deficit the soil, the soil's hydraulic conductivity, and the suction head at the wetting 
front. Green Ampt is a physically based infiltration model, which is slightly different from simpler conceptual 
infiltration models such as the SCS-CN and considered more suitable for continuous simulation modelling.  
As shown on the surficial geology figure (Appendix C), there are two predominant soil types in the study area. 
Following a sensitivity analysis, the following parameters were assigned to the soil parameters and spatially 
weighted within each subcatchment. Refer to Section 3.3 for the infiltration parameter sensitivity analysis.   
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Table 1: Infiltration Parameters 

SURFICIAL GEOLOGY WETTING FRONT SOIL 
SUCTION HEAD (mm) 

SATURATED HYDRAULIC 
CONDUCTIVITY (mm/hr) 

INITIAL DEFICIT 
(FRACTION) 

Glaciolacustrine Deposits 250 5 0.26 

Halton Till  290 0.51 0.23 

Green Ampt parameters have been taken from PCSWMM lookup tables and Conservation Halton Table B.6 (please refer to Attachment 
C for reference values). 

 Rainfall Data 
Continuous simulation and frequency analysis was completed to determine the 2-year to the 100-year return period 
peak flow rates, similar to the Town’s continuous hydrologic model. The 42-year (1962 to 2003) rainfall and temperature 
record used in the simulation was provided by the Town and is consistent with the current modelling for the Sixteen 
Mile Creek Watershed. The rainfall record was based on hourly precipitation data from Burlington RBG Station from 
1962 to 1995 and from Pearson Airport Station from 1996 to 2003, according to the Sixteen Mile Creek, Areas 2 and 
7 Subwatershed Update Study (AMEC, 2015). 
Event based simulation was completed to assess the Regulatory flow for watercourses and stormwater management 
facilities. 

 Model Validation  
It was recognized that a validation exercise for the peak flows generated from the base existing conditions PCSWMM 
model would provide additional certainty. Thus, the base existing conditions model results were compared to field flow 
monitoring data (collected thus far) and other sources of modelled peak flow data. 
Flow monitoring at four locations was completed by Geo Morphix from June 3rd 2021 to December 9th 2021 for the 
Comprehensive Study, three of which are located within the hydrology model area. Flow monitoring stations were 
equipped with continuous water level sensors. Discharge at each of the stations was measured on four occasions 
during the above monitoring period and preliminary stage-discharge relationships were calculated, recognizing that the 
results are preliminary due to the limited monitoring data to date.  
Rainfall records at two nearby Conservation Halton rain gauge stations (Scotch Block Dam and Kelso Dam) were 
reviewed and compared. Both rain gauges are approximately equal in distance (about 6 km) from the centre of the 
study area. It was determined that the Scotch Block Dam station rainfall data would be used for analyzing and 
comparing flow monitoring data due to greater consistency between recorded rainfall and response in water levels at 
the monitoring stations. 
Within the monitoring period, there were a variety of rain event intensities and durations. The following three events 
were selected for the model validation analysis (Table 2). The first two events were short duration events with higher 
intensity storms and the third event had a longer duration with a larger total amount of rainfall. Storms with longer 
duration and steady rainfall allow for significant infiltration, thus the model parameters related to pervious areas and 
infiltration influence the results, which is of interest for the existing conditions.  

Table 2: Model Validation Rainfall Events 

EVENT START DATE END DATE RAINFALL TOTAL (mm) RAINFALL DURATION (HOURS) 

1 24/07/2021 24/07/2021 41 2 

2 14/09/2021 14/09/2021 27 2 

3 21/09/2021 23/09/2021 70 47 
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Based on discussions with Town staff and Wood (peer review engineer) (March 10, 2022), a sensitivity analysis and 
refinements of subcatchment parameters were required to achieve reasonable agreement between modelled and 
observed data. As such, different infiltration parameters were tested, and results compared against observed data. 
Table 3 below outlines the different subcatchment parameters tested as part of the sensitivity analysis and observations 
from the comparison against observed data. Based on the results of the analysis it was determined that the spatially 
weighted infiltration parameters with the values outlined below had the best agreement with observed data. Additional 
graphs showing comparisons of the different scenarios and the subcatchment parameters are provided in 
Attachment C.  

Table 3: Infiltration Parameter Refinement 

SCENARIO TESTED 
INFILTRATION PARAMETERS 

OBSERVATIONS WETTING FRONT SOIL 
SUCTION HEAD 

SATURATED HYDRAULIC 
CONDUCTIVITY 

INITIAL DEFICIT  

Silty Clay 290 0.51 0.23 Overestimates flows 

Clay Loam 210 1.02 0.28 Overestimates flows 

Conservation Halton- 
Group C Soils 

250 5 0.26 Underestimates flows 

Spatially Weighted (see 
note below) 
Glaciolacustrine Deposits 

Halton Till  
250 
290 

5 
0.51 

0.26 

0.23 

Slightly overestimates 
flows. Appears to have 
best agreement with 
observed data 

Note: The spatial distribution of the infiltration parameters is based on soil mapping shown in Attachment C (Palmer Figure 2).  

Flows generated from the PCSWMM model at the stream monitoring locations were compared with the calculated 
flows from the stage-discharge relationships and recorded water level hydrographs for the three selected events. 
Results are summarized in Table 4 and Figure 1 below, with additional information appended to this memo for further 
clarification.  

Table 4: Observed versus Modelled Discharge Rates 

MONITORING 
STATION 

PCSWMM 
NODE 

LOCATION COMMENTS 

MN1 OF103 R5S0 at James Snow 
Parkway (west of 
Boston Church Road) 

Flows from the model are higher than observed values. Note that the field data 
logger did not record a water level response for Event 2 (September 14-15, 
2021) 

MN2 OF102 R1S1 at James Snow 
Parkway (between 
Esquesing Line and 
Boston Church Road) 

Model slightly overestimates peak flows compared to observed value for Events 
1 and 2. Model slightly underestimates peak flows for longer duration Event 3.   

MN3 J1-2 R3S1 at Esquesing 
Line 

Model slightly overestimates peak flows compared to observed value for Events 
1 and 2. Very good correlation for longer duration Event 3.  
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Figure 1: Graphs of Observed versus Modelled Discharge Rates (Refer to Attachment D for detailed graphs) 

 
HYDROGRAPH COMPARISON PLOTS 

 
STATION MN1, PCSWMM OF103 

(R5S0 at James Snow Parkway) 
STATION MN2, PCSWMM OF102 

(R1S1 at James Snow Parkway) 
STATION MN3, PCSWMM J1-2 

(R3S1 at Esquesing Line) 

Event 1- July 24 

   
Event 2- September 14-15 

   
Event 3- September 21-25 

   
Note that the field data logger at Station MN1 did not record a water level response for Event 2 (September 14-15, 2021).  

See note below 
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To further validate the findings, comparison of the continuous hydrographs was analyzed in PCSWMM for monitoring 
stations MN1 (OF103), MN2 (OF102) and MN3 (J1-2).  The software uses a variety of objective functions and statistical 
measures to measure the goodness-of-fit between a long term continuous measured and modelled hydrograph. For 
the purposes of this exercise, integral square error (ISE) has been selected.  
Per the CHI Journal of Water Management Modelling published paper on model calibration (Shamsi et al., 2017), ISE 
was found to be a useful measure of goodness-of-fit between observed and modelled hydrographs and offers ratings 
for different ISE ranges (Table 5).  

Table 5: ISE Goodness-Of-Fit Ratings for Model Calibration  

ISE RANGE CALIBRATION RATING MODEL APPLICATION 

0 to 3 Excellent Planning, Preliminary Design, Final Design 

3.1-6 Very Good Planning, Preliminary Design, Final Design 

6.1-10 Good Planning, Preliminary Design 

10.1-25 Fair Planning 

>25 Poor Screening 
(Source: Continuous Calibration, CHI Journal of Water Management Modelling, Shamsi et al. 2017) 

As can be seen in Figures 2 and 3 below, the ISE rating for both OF-102 (MN2 observed estimated values) and J1-2 
(MN3 observed estimated values) is ‘very good’ indicating that this model can be used for design purposes. It should 
be noted that if the ISE is looked at on a per-event basis, there is slightly less certainty (i.e. lower ratings) between 
modelled and observed values suggesting that collecting additional flow data would be beneficial. Additionally, the ISE 
rating for OF-103 (MN1) is 19.1, which is ‘fair’ (Figure 4). This is likely attributed to the low flows observed during the 
monitoring period and continued flow monitoring is recommended.  
 

Figure 2: OF-102, MN2 Hydrograph Comparisons  
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Figure 3: J1-2, MN3 Hydrograph Comparisons 

 
 

Figure 4: OF-103, MN1 Hydrograph Comparison 

 
 
In addition to validation against observed data, the PCSWMM model results were also compared against flows from 
both the Derry Green (Amec, 2015) and Highway 401 (Philips, 2000) Functional Stormwater and Environmental 
Management Studies (FSMES).  
Flow rates for 2- to 100-year events for similar sized catchments with similar land-use characteristics were extracted 
from the Derry Green and Highway 401 FSEMSs and weighted on a per hectare basis. A frequency analysis on the 
PCSWMM model with the Milton continuous dataset was done to determine the discharge rates for each return period 
at each outfall. The results of the comparison between the PCSWMM model and the Derry Green and 401 Studies can 
be found appended to this memo and summarized in Table 6 below.   
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Table 6: Comparison of Peak Flow Rates Per Hectare 

MODEL 
PEAK FLOW RATES (m3/s/ha) 

2-YEAR 5-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR 

Derry Green 0.009 0.013 0.019 0.023 0.028 0.035 

Highway 401 0.004 0.007 0.009 0.012 0.016 0.019 

PCSWMM 0.002 0.005 0.006 0.011 0.012 0.015 

The PCSWMM model peak flow rates were slightly lower compared to the Derry Green FSEMS and the Highway 401 
FSEMS.  
Given that the PCSWMM model, in some cases, overestimated flows compared to observed values and 
underestimated flows compared to both existing studies, a calibration exercise is not recommended on the basis that 
there is inherent uncertainty in both validation methods.  
In particular, the field monitoring data would benefit from additional discharge measurements in 2022 to provide greater 
certainty to the stage-discharge relationships at the monitoring stations. Calibration of the base model with field 
monitoring data at this point will not result in additional certainty for the model results.  
That said, the base model had reasonable agreement with the rainfall events selected for the model validation analysis 
and the continuous dataset (i.e. ISE rating of Very Good for Nodes 102 and J1-2). With that, the subcatchment 
parameters used for the base model are considered sufficient to set stormwater management targets for the subject 
lands at this stage.  

 Peak Flows 
As mentioned previously, the purpose of this model is to determine peak flow rates leaving the site under existing 
conditions to inform future development SWM targets.  
A schematic of the PCSWMM has been provided in Attachment B. Peak flows for 2- to 100- year return periods, as 
well as Hurricane Hazel are summarized in Table 7 below:  

Table 7: Existing Conditions Peak Flow Summary 

OUTFALL 
PEAK FLOW (m3/s) 

2-YEAR 5-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR HAZEL 

101A- Tributary of 
Middle Sixteen Mile 
Creek (R3S1) at 
downstream boundary of 
Subject Lands 

0.14 0.34 0.53 1.01 1.17 1.71 6.15 

102- R1S1/ R2S1 at 
James Snow Parkway 0.22 0.39 0.52 0.81 0.92 1.12 4.14 

103- R5S0 at James 
Snow Parkway 0.07 0.17 0.25 0.48 0.53 0.66 2.86 

104- Southwest corner of 
subject lands 0.02 0.05 0.12 0.16 0.17 0.18 0.52 
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 ATTACHMENTS 
A- Figures D3-1 – Existing Conditions Hydrologic Catchment Areas (Updated from Comprehensive Study 

Appendix D) 
B- Schematic of PCSWMM Existing Conditions Model 
C- Subcatchment Parameters Supporting Documents 
D- Model Validation  
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Name Area (ha) 

Flow 
Length 

(m) 
Slope 

(%) 
Imperv 

(%) NImperv NPerv 

DStore 
Imperv 
(mm) 

DStore 
Perv 
(mm) 

Suction 
Head 
(mm) 

Conductivity 
(mm/hr) 

Initial 
Deficit 
(fract.) 

101-1 21.05 1123 0.56 6.9 0.013 0.25 2 5 256 4.28 0.26 

101-2 7.20 289 1.83 4.9 0.013 0.25 2 5 287 0.82 0.23 

101-3 25.42 917 0.50 0.1 0.013 0.25 2 5 285 1.04 0.23 

101-4 31.96 1090 0.50 2.5 0.013 0.25 2 5 273 2.37 0.24 

101-5 16.30 744 0.60 3.6 0.013 0.25 2 5 251 4.94 0.26 

101-6 16.58 1083 0.38 4.0 0.013 0.25 2 5 259 4.04 0.25 

101-7 7.36 476 1.33 0.5 0.013 0.25 2 5 262 3.65 0.25 

101-8 10.09 384 0.15 10.3 0.013 0.25 2 5 289 0.59 0.23 

102-1 10.92 412 0.76 0.0 0.013 0.25 2 5 290 0.51 0.23 

102-2 17.76 640 0.47 0.0 0.013 0.25 2 5 290 0.51 0.23 

102-3 32.98 979 0.47 0.2 0.013 0.25 2 5 258 4.06 0.25 

102-4 3.55 349 0.52 4.6 0.013 0.25 2 5 250 5.00 0.26 

103-1 5.51 377 0.75 3.5 0.013 0.25 2 5 250 5.00 0.26 

103-2 13.62 418 0.44 4.1 0.013 0.25 2 5 250 5.00 0.26 

103-3 17.40 680 0.32 0.0 0.013 0.25 2 5 272 2.54 0.24 

103-4 6.30 360 0.47 15.9 0.013 0.25 2 5 290 0.51 0.23 

104-1 4.84 226 2.26 0.0 0.013 0.25 2 5 265 3.36 0.25 

ATTACHMENT C



GREEN-AMPT PARAMETERS 
Source: PCSWMM Lookup Tables 

Soil Type Conductivity 
mm/hr 

Suction Head 
mm 

Initial Deficit 
Fraction 

Sand 120.4 49.02 0.41 
Loamy Sand 29.97 60.96 0.39 
Sandy Loam 10.92 109.98 0.37 
Loam 3.30 88.90 0.35 
Silt Loam 6.60 169.93 0.37 
Sandy Clay Loam 1.52 219.96 0.26 
Clay Loam 1.02 210.06 0.28 
Silty Clay Loam 1.02 270.00 0.26 
Sandy Clay 0.51 240.03 0.21 
Silty Clay 0.51 290.07 0.23 
Clay 0.25 320.04 0.21 

 
Source: Conservation Halton Guidelines for Stormwater Management Engineering Submissions (2021), From MTO 
Drainage Design Standards 

Soil Type Conductivity 
mm/hr 

Suction Head 
mm 

Initial Deficit 
Fraction 

Soil Group C* 5 250 0.23 
*Parameter used for Glaciolacustine Deposits in Model 

INITIAL ABSTRACTION PARAMETERS 
Source: SWMHYMO User’s Manual (J.F. Sabourin & Associates Inc., 2000), Conveyance Modelling and Design (Haestad Methods 
Inc., 2003), City of Toronto Infoworks CS Modelling Guidelines (City of Toronto, 2014) 

Surface Initial Abstraction 
 Published Values Previous City Studies (Toronto) 
Impervious 0.2-2.5 mm 2 mm 
Pervious 2.5-7.6 mm 5 mm 

 

CATCHMENT IMPERVIOUSNESS 
Impervious shapefile generated from satellite imagery and spatially weighted for each catchment. 

Surface Type Percent Imperviousness 
Asphalt 100% 
Gravel 70% 
Grass 0% 
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PEAK FLOW COMPARISON- NORTH PORTA PCSWMM (UNCALIBRATED) VS GEOMORPHIX ESTIMATED DISCHARGE

GM estimated continuous discharge records based on existing stage-discharge curves for four (4) measured flow events. GM notes that these should be considered preliminary due to 

limited flows observed. Scotch Block rain gauge has been used for PCSWMM modelling (consistent with GM). Three rainfall events have been selected for analysis. The September 21-24 is 

likely the best event to use for calibration purposes as it is longer duration with steady rainfall so the infiltration parameters will influence the model results.

PCSWMM- OF-3, GM Station-MN1
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PEAK FLOW COMPARISON- NORTH PORTA PCSWMM (UNCALIBRATED) VS GEOMORPHIX ESTIMATED DISCHARGE

GM estimated continuous discharge records based on existing stage-discharge curves for four (4) measured flow events. GM notes that these should be considered preliminary due 

to limited flows observed. Scotch Block rain gauge has been used for PCSWMM modelling (consistent with GM). Three rainfall events have been selected for analysis. The 

September 21-24 is likely the best event to use for calibration purposes as it is longer duration with steady rainfall so the infiltration parameters will influence the model results.

PCSWMM- OF-2, GM Station-MN2
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GM estimated continuous discharge records based on existing stage-discharge curves for four (4) measured flow events. GM notes that these should be considered preliminary due 

to limited flows observed. Scotch Block rain gauge has been used for PCSWMM modelling (consistent with GM). Three rainfall events have been selected for analysis. The 

September 21-24 is likely the best event to use for calibration purposes as it is longer duration with steady rainfall so the infiltration parameters will influence the model results.
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PEAK FLOW COMPARISON- NORTH PORTA PCSWMM (UNCALIBRATED) VS DERRY GREEN AND 401 MODELS

PCSWMM 401 m3/s/ha DG  m3/s/ha %Diff (401) %Diff (DG) PCSWMM 401 m3/s/ha DG  m3/s/ha %Diff (401) %Diff (DG) PCSWMM 401 m3/s/ha DG  m3/s/ha %Diff (401) %Diff (DG) PCSWMM 401 m3/s/ha DG  m3/s/ha %Diff (401) %Diff (DG) PCSWMM 401 m3/s/ha DG  m3/s/ha %Diff (401) %Diff (DG) PCSWMM 401 m3/s/ha DG  m3/s/ha %Diff (401) %Diff (DG)

0.004 0.009 0.007 0.013 0.009 0.019 0.012 0.023 0.016 0.028 0.019 0.035

101 135.97 0.142 0.482 1.240 108.977 158.900 0.343 0.932 1.743 92.407 134.242 0.530 1.270 2.551 82.253 131.197 1.005 1.631 3.163 47.505 103.550 1.169 2.136 3.818 58.498 106.236 1.708 2.531 4.761 38.847 94.382

102 65.21 0.219 0.231 0.595 5.408 92.342 0.388 0.447 0.836 14.146 73.217 0.517 0.609 1.224 16.391 81.187 0.812 0.782 1.517 -3.728 60.537 0.922 1.024 1.831 10.501 66.041 1.122 1.214 2.283 7.882 68.199

103 42.83 0.069 0.152 0.391 75.020 139.947 0.168 0.294 0.549 54.429 106.299 0.251 0.400 0.804 45.822 104.801 0.481 0.514 0.996 6.595 69.765 0.534 0.673 1.203 22.986 77.005 0.661 0.797 1.500 18.705 77.625

AVERAGE % DIFFERENCE 63.1 130.4 53.7 104.6 48.2 105.7 16.8 78.0 30.7 83.1 21.81 80.07

20-YEAR 50-YEAR 100-YEAR

Frequency flows for Derry Green and 401 per previous sheets. Calculated using similar catchment paramaters (size, soil type, etc.) and averaged on a per hectare basis. PCSWMM 

frequency flows are calculated from Milton continuous data set. Peak runoff for each return period calculated using Cunanne formula (automatic PCSWMM process). 

OUTFALL AREA (HA)
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TMIG Project No. 17197 

February 10, 2022 TMIG PROJECT NUMBER 17197 
 
 
Rachel Ellerman 
Manager, Stormwater 
Town of Milton 
150 Mary Street 
Milton, ON  L9T 6Z5 
 
[via email: Rachel.Ellerman@milton.ca] 
 
Dear Ms. Ellerman, 
 
Re: North Porta (Orlando Corporation) 
 Revised Figures for CESS Buffers and Allowances 
 
The Municipal Infrastructure Group, a T.Y. Lin International Company (TMIG), on behalf of Orlando Corporation, is 
pleased to submit the following plans in relation to the North Porta Comprehensive Environmental and Servicing Study 
(CESS).  

Discussion item no. 2 at the January 24, 2022 meeting with the Town, Conservation Halton and Halton Region noted 
that a 6m maintenance access allowance is to be added along the north side of the proposed realigned channel R3S1. 
In addition, Figure 5-1 of the CESS required revisions to clearly illustrate all buffers/allowances, including overlapping 
areas, for review agencies to understand how these buffers/allowances were applied. Attached is a revised Figure 5-1 
for review and comment, noting the following: 

 The 15m floodplain and 6m access allowances are shown on both sides of the channel. Figures 5-1A to 
5-1D were added to show the various allowances at a more legible scale. 

 Two 6m access allowance limits are shown along the north side of the channel: (1) 6m offset from the edge 
of the valley floor and (2) 6m offset from the top of the valley slope. The valley slope along the north side of 
the channel is less than 2m high with slopes between 4H:1V and 6H:1V, with a horizontal distance of 
generally close to 6 m from the bottom of the slope to the top of the slope. The flatter slope will allow 
equipment to use the valley wall for access, hence access is feasible for sections of the channel edge 
abutting areas that cannot be disturbed.  
It is therefore our opinion that the 6 m maintenance allowance should be applied from the edge of the valley 
floor. Taking this approach, the attached Figure 5-1 demonstrates that the 6 m maintenance allowance is 
contained fully outside of the 30 m VPZ. Regardless, we have also shown the more conservative approach 
with the maintenance allowance measured from the top of the valley slope, which would encroach slightly 
into the 30 m VPZ at a single location (see Figure 5-1A). 
Finally, we note that while the fluvial geomorphology investigation recommended a minimum 16 m meander 
belt width for the realigned watercourse, we have provided a 24 m wide valley base to maximize the net 
gain to the natural heritage system and provide further resiliency to future climate impacts on flooding and 
erosion.  
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TMIG Project No. 17197 

 The configuration of the replicated wetland north of the realigned R3S1 is currently under review. Given the 
proposed area for the replicated wetland (0.61 ha) is less than the available area north of the channel, the 
replicated wetland is expected to be feasible while respecting any required allowances from the channel. 

We trust that the above documentation and plans are sufficient for the Town, CH and the Region to review and provide 
feedback ahead of the CESS 2nd submission. Should you have any questions, please contact me at 416-300-0415.   

Sincerely, 
THE MUNICIPAL INFRASTRUCTURE GROUP LTD. 
A T.Y. LIN INTERNATIONAL COMPANY 
 

 
Steve Hollingworth 
Director of Stormwater Management 
SHollingworth@tmig.ca 
 
Cc Jessica Bester, Conservation Halton 
 Heather Ireland, Halton Region 

Olivia Robinson, GEI 
 Paul Villard, Geo Morphix 

David Moores, Orlando Corporation 
 
Encl.  Figures 5-1, 5-1A to 5-1D 
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NOTE REGARDING THE R3S1 VALLEY FLOOR:
THE FLUVIAL GEOMORPHOLOGY INVESTIGATION RECOMMENDED A
MINIMUM 16m MEANDER BELT WIDTH FOR THE REALIGNED R3S1
CHANNEL. A 24m VALLEY FLOOR IS PROPOSED TO MAXIMIZE NET GAIN
IN NATURAL HERITAGE SYSTEM AND PROVIDE FURTHER RESILIENCY
TO FUTURE CLIMATE IMPACTS ON FLOODING AND EROSION
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From: Jessica Bester
To: Rachel.Ellerman@milton.ca
Cc: Andrews, Mark; Ireland, Heather; Farrell, Aaron
Subject: RE: North Porta CESS - Figures for buffers and allowances
Date: Thursday, March 3, 2022 5:51:19 PM
Attachments: image001.png

image002.png

Hi Rachel,
We have reviewed the “North Porta (Orlando Corporation) Revised Figures for CESS Buffers and
Allowances” submission, prepared by TMIG and dated February 10, 2022 and provide the following
comments that should be addressed as part of the update to the CESS and in accordance with comments
already provided in our letter dated November 3, 2021. Please note these comments are not meant to be
comprehensive and all comments on the CESS will need to be addressed as part of the updates to the
study.

The 15 m allowances and 6 m access allowances on either side of the realigned watercourse need to
be revised so they are offsetting from the greater of the flooding (regulatory floodplain) and erosion
hazards (stable top of slope, or meander belt). Update all drawings accordingly.
We do not need to see two options for the location of the 6 m access allowances. They should not
be offset from the edge of the valley floor (see comment above). Please remove this line from all
drawings.
Regarding “the valley slope along the north side of the channel is less than 2m high with slopes
between 4H: 1V and 6H: 1V, with a horizontal distance of generally close to 6 m from the bottom of
the slope to the top of the slope. The flatter slope will allow equipment to use the valley wall for
access, hence access is feasible for sections of the channel edge” if the channel is flooded during a
significant storm event, access will not be available from the south side of the channel, through the
channel to the north side. A separate access allowance is required outside the greater of the
hazards on the north side (and the south side) of the channel. The 6 m access allowance is required
from the greatest hazard regardless of whether the watercourse is a confined or an unconfined
system.
As the top of valley slope may not be the greatest hazard, the allowances should be revised so they
are offset from the greatest flooding and erosion hazard. The Regulatory floodplain associated with
the realigned watercourse may be subject to change based on the outcome of updates to the CESS.
All figures/drawings will need to be updated accordingly within the CESS.
The 6 m access allowance on the north side of the realigned watercourse should be revised as
outlined in the comments above and so that it does not overlap with other buffers (see previous CH
comments provided on the CESS).
Update the plan to accurately show the replicated wetland with associated 15 m setback, bioswale
and LIDs as mentioned as being proposed in the CESS on the north side of the channel. Their
locations shall consider previous comments provided on the CESS by CH and the Region of Halton.
The replicated wetland should not be located within the 6m access allowance of the realigned
channel to ensure any future channel access required would not impact the wetland. We note the
15 m setback could overlap the realigned channel, and the 30 m VPZ and Greenbelt Protected
Countryside Boundary (refer to previous Region of Halton comments on the CESS). Further
comments will be provided on these features as part of the next review of the study.

Thanks,
Jessica

Jessica Bester, BES, MCIP, RPP
Senior Environmental Planner
Conservation Halton
2596 Britannia Road West, Burlington, ON L7P 0G3
905.336.1158 ext. 2317 | Fax 905.336.6684 | jbester@hrca,on.ca
conservationhalton.ca

Click here to learn about Conservation Halton’s new strategic plan.

This message, including any attachments, is intended only for the person(s) named above and may
contain confidential and/or privileged information. Any use, distribution, copying or disclosure by
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mailto:Rachel.Ellerman@milton.ca
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anyone other than the intended recipient is strictly prohibited. If you are not the intended recipient,
please notify us immediately by telephone or e-mail and permanently delete the original transmission
from us, including any attachments, without making a copy.

From: Rachel.Ellerman@milton.ca <Rachel.Ellerman@milton.ca> 
Sent: February 17, 2022 4:39 PM
To: 'Ireland, Heather' <Heather.Ireland@halton.ca>; Jessica Bester <jbester@hrca.on.ca>
Cc: 'Farrell, Aaron' <aaron.farrell@woodplc.com>
Subject: FW: North Porta CESS - Figures for buffers and allowances

The Town of Milton Secure Email Expires March 19, 2022

2022-02-10 - 17197 - North Porta CESS Allo...ces.pdf 5.1 MB

Download Attachments

The only way to send sensitive information with email. The Town of Milton

Hi everyone,
Following up on Tony’s email below regarding the North Porta buffers figure, would you be able to
provide comments by March 3 please?
Thank you,
Rachel

Milton Logo
Rachel Ellerman, C.E.T, E.I.T
Manager, Stormwater
150 Mary Street, Milton ON, L9T 6Z5
905-878-7252 ext. 2572
www.milton.ca

Confidentiality notice: This message and any attachments are intended only for the recipient named above. This message may contain confidential
or personal information that may be subject to the Municipal Freedom of Information Act and must not be distributed or disclosed to
unauthorized persons. If you received this message in error, please notify the sender immediately. Thank you for your assistance.

From: Tony Dang <TDang@tmig.ca> 
Sent: Thursday, February 10, 2022 5:05 PM
To: Rachel Ellerman <Rachel.Ellerman@milton.ca>
Cc: Ireland, Heather <Heather.Ireland@halton.ca>; jbester@hrca.on.ca; Robinson, Olivia
<orobinson@savanta.ca>; paulv <paulv@geomorphix.com>; mooresd <mooresd@orlandocorp.com>;
Steve Hollingworth <SHollingworth@tmig.ca>
Subject: North Porta CESS - Figures for buffers and allowances
Hi Rachel
Please see the attached letter and figures for the North Porta CESS buffers and allowances, as discussed on
the recent conferences calls.
Questions and comments can be forwarded to Steve and me.
Regards,
Tony Dang, P.Eng.
TMIG | TYLI
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From: Natywary, Laurielle
To: Rachel.Ellerman@milton.ca
Cc: Andrews, Mark; "Jessica Bester" (jbester@hrca.on.ca); Clackett, Robert; McCabe, Owen; Tsai, David
Subject: North Porta CESS - Revised Figures for CESS Buffers and Allowances
Date: Monday, March 14, 2022 4:22:04 PM
Attachments: 2022-02-10 - 17197 - North Porta CESS Allowances.pdf

Good Afternoon Rachel,
 
Regional staff have reviewed the “North Porta (Orlando Corporation) Revised Figures for
CESS Buffers and Allowances, prepared by TMIG and dated February 10, 2022 and offer
the following comments:
 

1.     Regional Planning staff comments on the Comprehensive Environmental Servicing
Study (CESS) (dated October 29, 2021) and on the Local Official Plan Amendment
and Regional Official Plan Amendment (dated January 31, 2022) should be
addressed as the technical work needs to be finalized prior to final development
limits being confirmed.
 

2.     It has been noted that the configuration and location of the replicated wetland north
of the realigned channel (RS31) still needs to be confirmed in the CESS. The
location of the replicated wetland should consider the previous comments provided
by the Region. All plans and figures will need to be revised once the location of the
replicated wetland, including appropriate buffers has been confirmed. Please refer
to comment # 11 of the Region’s comments on the CESS dated October 29, 2021.
 

3.     The boundaries of proposed refined Regional Natural Heritage System (NHS), not
only the key features and components should be clearly illustrated on the Figure as
per policy 116.1 of the Regional Official Plan (ROP). The boundaries of the
proposed refined Regional NHS should include the realigned tributary of Sixteen
Mile Creek (watercourse R3S1) and associated buffers. Please refer to comment #
15 of the Region’s comments on the CESS dated October 29, 2021.
 

4.     As noted in previous comments (refer to comment # 12 of the Region’s Comments
on the CESS dated October 29, 2021), any encroachments into the 30 metre
Vegetation Protection Zone (VPZ)  of the Greenbelt NHS for components of
stormwater infrastructure and green infrastructure (i.e., bioswales) requires
justification that it will not result in negative impacts to the NHS, and it must be
demonstrated that it is considered essential infrastructure (as defined in policy 233
of the ROP), after all viable options have been explored. In addition, the proposed 6
m erosion access allowance for the realigned channel (RS31) is not to be located in
the 30 m VPZ. This is not considered green infrastructure as per policies within the
Greenbelt Plan. Accordingly, please ensure there are no encroachments and that all
portions of the erosion access allowances are contained wholly outside of the 30 m
VPZ. Please refer to CH’s comments dated March 3, 2022 for additional technical
details on the erosion access allowance.  

 
5.         Conservation Halton is the ecological technical advisors for Halton Region on the

CESS and subsequent planning applications for the study area. Therefore,
Conservation Halton’s e-mail on the Revised Figures for CESS Buffers and
Allowances dated March 3, 2022 should be addressed to their satisfaction.
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mailto:Rachel.Ellerman@milton.ca
mailto:Mark.Andrews@halton.ca
mailto:jbester@hrca.on.ca
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mailto:Owen.McCabe@halton.ca
mailto:David.Tsai@halton.ca
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February 10, 2022 TMIG PROJECT NUMBER 17197 
 
 
Rachel Ellerman 
Manager, Stormwater 
Town of Milton 
150 Mary Street 
Milton, ON  L9T 6Z5 
 
[via email: Rachel.Ellerman@milton.ca] 
 
Dear Ms. Ellerman, 
 
Re: North Porta (Orlando Corporation) 
 Revised Figures for CESS Buffers and Allowances 
 
The Municipal Infrastructure Group, a T.Y. Lin International Company (TMIG), on behalf of Orlando Corporation, is 
pleased to submit the following plans in relation to the North Porta Comprehensive Environmental and Servicing Study 
(CESS).  


Discussion item no. 2 at the January 24, 2022 meeting with the Town, Conservation Halton and Halton Region noted 
that a 6m maintenance access allowance is to be added along the north side of the proposed realigned channel R3S1. 
In addition, Figure 5-1 of the CESS required revisions to clearly illustrate all buffers/allowances, including overlapping 
areas, for review agencies to understand how these buffers/allowances were applied. Attached is a revised Figure 5-1 
for review and comment, noting the following: 


 The 15m floodplain and 6m access allowances are shown on both sides of the channel. Figures 5-1A to 
5-1D were added to show the various allowances at a more legible scale. 


 Two 6m access allowance limits are shown along the north side of the channel: (1) 6m offset from the edge 
of the valley floor and (2) 6m offset from the top of the valley slope. The valley slope along the north side of 
the channel is less than 2m high with slopes between 4H:1V and 6H:1V, with a horizontal distance of 
generally close to 6 m from the bottom of the slope to the top of the slope. The flatter slope will allow 
equipment to use the valley wall for access, hence access is feasible for sections of the channel edge 
abutting areas that cannot be disturbed.  
It is therefore our opinion that the 6 m maintenance allowance should be applied from the edge of the valley 
floor. Taking this approach, the attached Figure 5-1 demonstrates that the 6 m maintenance allowance is 
contained fully outside of the 30 m VPZ. Regardless, we have also shown the more conservative approach 
with the maintenance allowance measured from the top of the valley slope, which would encroach slightly 
into the 30 m VPZ at a single location (see Figure 5-1A). 
Finally, we note that while the fluvial geomorphology investigation recommended a minimum 16 m meander 
belt width for the realigned watercourse, we have provided a 24 m wide valley base to maximize the net 
gain to the natural heritage system and provide further resiliency to future climate impacts on flooding and 
erosion.  
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 The configuration of the replicated wetland north of the realigned R3S1 is currently under review. Given the 
proposed area for the replicated wetland (0.61 ha) is less than the available area north of the channel, the 
replicated wetland is expected to be feasible while respecting any required allowances from the channel. 


We trust that the above documentation and plans are sufficient for the Town, CH and the Region to review and provide 
feedback ahead of the CESS 2nd submission. Should you have any questions, please contact me at 416-300-0415.   


Sincerely, 
THE MUNICIPAL INFRASTRUCTURE GROUP LTD. 
A T.Y. LIN INTERNATIONAL COMPANY 
 


 
Steve Hollingworth 
Director of Stormwater Management 
SHollingworth@tmig.ca 
 
Cc Jessica Bester, Conservation Halton 
 Heather Ireland, Halton Region 


Olivia Robinson, GEI 
 Paul Villard, Geo Morphix 


David Moores, Orlando Corporation 
 
Encl.  Figures 5-1, 5-1A to 5-1D 
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Please feel free to be in touch if you have any questions or concerns,
 
Sincerely,
 
Laurielle
 
 

Laurielle Natywary
Manager, Community Planning North
Planning Services
Legislative & Planning Services 
Halton Region
905-825-6000, ext. 7865 |  1-866-442-5866 

This message, including any attachments, is intended only for the person(s) named above and may contain confidential and/or privileged
information. Any use, distribution, copying or disclosure by anyone other than the intended recipient is strictly prohibited. If you are not
the intended recipient, please notify us immediately by telephone or e-mail and permanently delete the original transmission from us,
including any attachments, without making a copy.
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