
 

Civil - Environmental - Water Resources 
T  (905)857-7600   E  calder@caldereng.com  W  www.caldereng.com 

PRELIMINARY ENGINEERING AND 
STORMWATER MANAGEMENT REPORT 

 
for 

 
LAURELPARK SUBDIVISION 

Prepared by: 
 
 
 
 

Report Prepared for: 
 

Laurelpark Inc. 
2458 Dundas Street West, Unit 9 

Mississauga, Ontario 
L5K 1R8 

December 2020 
 

Reference:  16-168 



Laurelpark Subdivision  Preliminary Engineering and  
Laurelpark Inc.  Stormwater Management Report 
 
 

 
December 2020  i  Calder Engineering Ltd. 
 

Table of Contents 
 
SECTION PAGE 
 
1.0  INTRODUCTION ............................................................................................................ 1 
 
2.0  STUDY AREA ................................................................................................................. 2 

2.1  General .................................................................................................................. 2 
2.2  Physiography and Landform .................................................................................. 2 
2.3  Topography ............................................................................................................ 2 
2.4   Pre-Development Land Uses and Drainage Patterns ............................................. 3 
2.5  Surficial Soils ......................................................................................................... 4 
2.6  Geology ................................................................................................................. 5 
2.7  Hydrogeology and Groundwater ............................................................................ 5 

 
3.0   STORMWATER MANAGEMENT .................................................................................... 7 

3.1   Planning Context ..................................................................................................... 7 
3.2   Stormwater Management Criteria ........................................................................... 8 
3.3  Stormwater Management Performance Objectives ............................................... 9 
3.4  Stormwater Management Strategy ........................................................................ 9 
3.5  Stormwater Management Assessment – Quantity Control .................................. 10 

3.5.1  Hydrologic Modelling Approach ............................................................... 10 
3.5.2  Bioretention Area ..................................................................................... 15 

3.6  Stormwater Management Assessment – Quality Control .................................... 16 
3.6.1  Total Suspended Solids Removal Assessment ....................................... 16 

3.7  Stormwater Management Assessment – Water Balance .................................... 18 
3.8  Review and Discussion of Low Impact Development (LID) Options .................... 18 

 
4.0  ADAPTIVE STORMWATER MANAGEMENT PLAN ................................................... 20 

4.1  Monitoring ............................................................................................................ 20 
4.2  Indicators and Triggers ........................................................................................ 21 
4.3  Management Framework and Contingency Planning .......................................... 21 
4.4  Mitigation Measures and Contingency Planning .................................................. 22 

4.4.1  MVPZ Encroachment ............................................................................... 22 
4.4.2  Erosion and Sediment Control ................................................................. 23 
4.4.3  Maintenance of Wetland Water Levels and Water Balance ..................... 24 
4.4.4  Maintenance of Wetland Water Quality .................................................... 24 
4.4.5  Maintenance of Groundwater Levels and Groundwater Quality .............. 25 

 
5.0  MINOR AND MAJOR DRAINAGE SYSTEM DESIGN ................................................. 27 
 
6.0  DRAINAGE SYSTEM OPERATION AND MAINTENANCE CONSIDERATIONS ....... 29 
 
7.0  SANITARY AND WATER SERVICING PLAN ............................................................. 31 

7.1  Sanitary Servicing Plan ........................................................................................ 31 
7.2  Water Servicing Plan ........................................................................................... 32 

7.2.1  Water Demand ......................................................................................... 32 
7.2.2  Water Supply and Distribution .................................................................. 32 
7.2.3  Water Services ......................................................................................... 33 

 
8.0  ROADWAY AND GRADING ........................................................................................ 34 



Laurelpark Subdivision  Preliminary Engineering and  
Laurelpark Inc.  Stormwater Management Report 
 
 

 
December 2020  ii  Calder Engineering Ltd. 
 

8.1  General Description and Location ....................................................................... 34 
8.2  Road Design ........................................................................................................ 34 

 
9.0  EROSION AND SEDIMENT CONTROL ...................................................................... 35 

9.1  General ................................................................................................................ 35 
9.2  Topsoil Management Plan ................................................................................... 36 
9.3  Emergency Contact Information .......................................................................... 37 

 
10.0  UTILITY SERVICES ..................................................................................................... 38 
 
11.0  SUMMARY ................................................................................................................... 39 
 
REFERENCES ....................................................................................................................... 42 
 
 
APPENDICES 
 
Appendix A – Draft Plan  
Appendix B – Geotechnical Documents 
Appendix C – Stormwater Management Supporting Calculations and Documentation 
Appendix D – LID Concept Details 
Appendix E – Preliminary Engineering Drawings and Calculations 
 
 



Laurelpark Subdivision  Preliminary Engineering and  
Laurelpark Inc.  Stormwater Management Report 
 
 

 
December 2020  1  Calder Engineering Ltd. 
 

1.0 INTRODUCTION 
 
Calder Engineering Ltd. has been retained by Laurelpark Inc. to complete a Preliminary 
Engineering and Stormwater Management Report for the proposed Laurelpark Subdivision in 
the Palgrave Estate Residential Community of the Town of Caledon.  The report is supporting 
documentation for the respective subdivision Draft Plan application and has been prepared to 
meet requirements of sections 7.1.18.7 and 7.1.18.8 of the Town of Caledon Official Plan and 
applicable sections of the Oak Ridges Moraine Conservation Plan (Ontario Regulation 140/02).  
 
The site location is shown in Figure 1.1.  The site is bounded by Mount Pleasant Road and 
estate and rural residential development to the east, estate and rural residential development 
to the north, agricultural land to the west, and agricultural land and rural residential 
development to the south.  The legal description of the property is Part of Lot 19, Concession 
8, former Township of Albion, Town of Caledon, Regional Municipality of Peel. 
 
The overall site comprises approximately 10.38 hectares or 25.64 acres.  It is proposed to 
develop the site with 8 estate residential lots using a combined rural and urban road cross-
section, individual private septic systems for sewage disposal, and municipal water.  Drainage 
and storm water would be managed using an adaptive stormwater management approach and 
application of Low Impact Development (LID) practices.  The objective of the adaptive 
stormwater management approach is to provide the framework and process for meeting Town 
of Caledon and Conservation Authority stormwater management criteria, and protection of site 
environmental features. 
 
The objective of this report is to describe proposed road grades, methods for site sanitary and 
water servicing, plan for drainage and stormwater management, site grading, and other 
proposed servicing infrastructure.  The information provided herein is preliminary and subject 
to detailed design.  Detailed design of the road system, site sanitary and water services, and 
drainage and stormwater management infrastructure would be undertaken following Draft Plan 
approval.   
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2.0 STUDY AREA 
 
2.1 General 
 
The site is bounded by Mount Pleasant Road and estate and rural residential development to 
the east, estate and rural residential development to the north, agricultural land to the west, 
and agricultural land and rural residential development to the south.  The legal description of 
the property is Part of Lot 19, Concession 8, former Township of Albion, Town of Caledon, 
Regional Municipality of Peel. 
 
The overall site comprises approximately 10.38 hectares (ha).  It is proposed to develop the 
site with 8 estate residential lots using a combined rural and urban road cross-section, 
individual private septic systems for sewage disposal, and municipal water.  Drainage and 
storm water would be managed using an adaptive stormwater management approach and 
application of Low Impact Development (LID) practices.  The objective of the adaptive 
stormwater management approach is to provide the framework and process for meeting Town 
of Caledon and Conservation Authority stormwater management criteria, and protection of site 
environmental features.   
 
Illustrated on Figure 2.1 is the proposed lot pattern and road alignment.  Access to the 
subdivision would be from Mount Pleasant Road for the five lots on the eastern part of the site.  
The five lots would be located on a cul-de-sac named Doherty Lane.  The three lots on the 
western part of the site would be accessed from Diamondwood Drive.  The proposed Draft 
Plan is provided in Appendix A. 
 
2.2 Physiography and Landform 
 
The property is located within the physiographic region referred to as the Oak Ridges Moraine 
(Chapman and Putnam, 1984).  The Oak Ridges Moraine is a prominent physiographic feature 
in south-central Ontario forming a west to east trending ridge that is approximately 160 
kilometres (km) long and 2 to 11 km wide.  Extending from the Niagara Escarpment to the 
Trent Talbot River, the Oak Ridges Moraine consists of several distinct sections.  The subject 
property is located within the Albion Hills area of the Town of Caledon.  The Albion Hills typically 
consist of deep beds of evenly graded fine sand, however, in the vicinity of the property, the 
physiographic setting consists of a Till Moraine. 
 
The key geological units found within the property are the Thorncliffe Formation, the Northern 
Till, the Oak Ridges Moraine sediments, and the Halton Till.  The property is located on the 
southern flanks of Mount Wolfe, which is an inlier of the Northern Till, which extends up through 
the younger deposits of the Oak Ridges Moraine.   
 
Additional information on local geology, landform, hydrology, and hydrogeology has been 
provided by Azimuth Environmental Consulting Inc. (2017, 2019).  
 
2.3 Topography 
 
The site topography is undulating and hummocky with moderate to steep slopes.  Areas with 
identified seasonal groundwater levels within a metre of the ground surface (i.e., designated 
as Environmental Zone 2 areas per the Town of Caledon Official Plan) and wetland features 
are typically located in the topographic lows. 
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The highest elevation on the site occurs on two small hills within the property (each at 
approximate elevation 285.5 metres) and the lowest elevation occurs in the southwest corner 
of the property (approximate elevation 269.5 metres). 
 
The Palgrave Estates Residential Community Secondary Plan (PERCSP) contains policies for 
development within the Palgrave Estates area which apply to this proposed subdivision.  
Specific references to topography and slopes within the secondary plan are discussed below. 
 
Section 7.1.9.11 of the PERSCP specifies that structure envelopes will generally be restricted 
to areas with slopes of 10 per cent or less and may include areas with 11 to 15 per cent slope 
and occasionally greater than a 15 percent slope in order to permit the advantageous siting of 
a house designed for steep slopes.  Additionally, all structure envelopes must include a well-
drained area with slopes of 10 percent or less for a sewage disposal system.  Consistent with 
this policy, all proposed lots have an appropriate area for a sewage disposal system (discussed 
further in Section 7.1 of this report) and generally include gentler slopes within the structure 
envelope. 
 
Section 7.1.9.23 of the PERSCP specifies that the continuity and integrity of the lowland open 
space system must be maintained in estate residential plans of subdivision.  The proposed 
subdivision is in general conformance with this policy based the siting of lots away from the 
lowland areas, and Key Natural Heritage Features and associated minimum vegetation 
protection zones.  
 
Section 7.1.9.40 of the PERSCP specifies that roads in estate residential developments should 
follow the topography of the site and Section 7.1.9.41 specifies that the depth of cut for local 
streets and structure envelopes in future estate residential plans of subdivision will normally 
be restricted to 1 to 2 metres.  The Doherty Lane horizontal and vertical road alignment and 
proposed grading for lots 4 through 8 do not result in a depth of cut greater than 2 metres from 
the existing ground surface.  In this regard, the only area where this occurs on the project (i.e., 
depth of cut greater than 2 metres) is a small localized area on Lots 2 and 3.  This has been 
proposed to suit design driveways to Lots 1 and 2, provide a gentler transition to natural grades 
that currently exist, and meet Town of Caledon grading standards. 
 
2.4   Pre-Development Land Uses and Drainage Patterns  
 
The land was historically cleared and farmed.  Currently, portions of the lands are planted with 
agricultural crops.  The remaining areas are either cultural meadows or wetland and hedgerow 
features.  There are no buildings or structures on the property. 
 
The site is part of the Humber River Watershed.  Surface flow on the site is typically via sheet 
flow to the topographic lows and then off-site via either intermittent or ephemeral drainage 
features.  A portion of the site drains northward and a portion drains southward: both to 
tributaries of Cold Creek which is part of the Humber River Watershed.  Cold Creek is a 
tributary of the main branch of the Humber River.  The site falls within the jurisdiction of the 
Toronto and Region Conservation Authority.   
 
The pre-development drainage patterns have been broken down into the 9 sub-basins shown 
in Figure 2.2.  Sub-basins 3, 7 and 9 drain to the north, and sub-basins 1, 2, 4, 5, 6, and 8 
drain to the south.  There are several small external drainage areas conveying flow to the site 
(i.e., part of sub-basins 1, 4, and 5).  Summarized in Table 2.1 are pre-development sub-basin 
characteristics. 
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TABLE 2.1: SUMMARY OF PRE-DEVELOPMENT SUB-BASIN CHARACTERISTICS 
 

Sub-basin 
Drainage 
Area (ha) 

Outlet Receiver 

1 1.92 site wetland feature 
Cold Creek Tributary, Humber River 
Watershed 

2 1.60 dry swale in Sub-basin 2 
Cold Creek Tributary, Humber River 
Watershed 

3 0.18 

drainage easement to the north 
across lots 8 and 9 on adjacent 
Diamondwood Subdivision to 

Conservation Area (Block 20, Plan 
43M-1787) 

Cold Creek Tributary, Humber River 
Watershed 

4 2.60 dry swale on property to the south 
Cold Creek Tributary, Humber River 
Watershed 

5 1.79 dry swale on property to the south 
Cold Creek Tributary, Humber River 
Watershed 

6 2.58 
pond feature on property to the 

south 
Cold Creek Tributary, Humber River 
Watershed 

7 1.46 
existing pond and Mount Pleasant 

Road ditch (draining north) 
Cold Creek Tributary, Humber River 
Watershed 

8 0.38 
Mount Pleasant Road ditch 

(draining south) 
Cold Creek Tributary, Humber River 
Watershed 

9 0.05 Diamondwood Drive 
Cold Creek Tributary, Humber River 
Watershed 

Total: 12.56   

Note: 
1. Units:  ha – hectares. 
2. Refer to Figure 2.2 for sub-basin delineation. 
 
2.5 Surficial Soils 
 
A geotechnical investigation was performed by Terraprobe Inc. (2017) comprising 12 
boreholes extending to a depth of approximately 6.5 metres.  In addition, 12 test pits were 
excavated across the site.  The borehole and test pit locations, and respective logs are 
provided in Appendix B.  Generally, the site consists of an approximately 250 to 400-millimetre 
layer of topsoil which overlays typically a native clayey silt/silt soil.  In vicinity of two boreholes, 
a native sandy silt was encountered. 
 
It is indicated in the geotechnical investigation that the native clayey-silt/silt is practically 
impervious with an estimated coefficient of permeability of 10-6 centimetres per second (cm/s) 
and the native sandy silt has a moderate to relatively low permeability with an estimated 
coefficient of permeability in the range of 10-4 to 10-5 cm/s.  The sandy silt soil was encountered 
at boreholes 5 and 12 which are located in vicinity of the two high points on the site. 
 
The surficial soils are identified in the Soil Survey of Peel County (Hoffman and Richards, 
1953) as Pontypool Sandy Loam (Psl).  Notwithstanding, site investigations indicate the soils 
are better described as a clayey silt/silt with occasional pockets of sandy silt.   
 
In February 2020, a test pit was excavated in the southeast corner of the site and soil sample 
collected and submitted for analysis.  This work was completed by Calder Engineering Ltd. 
(2020) and was undertaken to provide information on soil and groundwater conditions in the 
proposed location of stormwater management facilities.  Supporting documentation is provided 
in Appendix B.   
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From the test pit excavated in 2020 and soil sample analysis, the following information was 
obtained: 
 

 soil in location of the test pit can be characterized as sand and silt with trace clay and 
trace gravel; 
 

 per above, under the Unified Soil Classification System the soil material can be 
classified as ML (inorganic silts and very fine sands, rock flour, silty or clayey fine 
sands, clayey silts with slight plasticity); 

 
 per the Ontario Building Code, an ML classified soil has been assigned a Coefficient 

of Permeability of 10-5 to 10-6 centimetres per second and a Percolation Time in the 
range of 20 to 50 minutes per centimetre; and 

 
 the surveyed groundwater level in the test pit was elevation 278.2 metres. 

 
Based on soil colouration observed in the test pit, it is inferred the typical groundwater elevation 
is likely in the order 1 to 2 metres below the ground surface with groundwater level rising during 
wet weather conditions to less than 1 metres from the ground surface. 
 
2.6 Geology 
 
The regional and local geology in the study area have been discussed by Azimuth 
Environmental Consulting Inc. (2017, 2019).  With respect to regional geology, the key 
geological units found within the study area are the Thorncliffe Formation, the Northern Till, 
the Oak Ridges Moraine sediments, and the Halton Till.  The subject property is located on the 
southern flanks of Mount Wolfe, which is an inlier of the Northern Till, which extends up through 
the younger deposits of the Oak Ridges Moraine.   
 
With respect to local geology, it is stated by Azimuth Environmental Consulting Inc. that 
surficial geology is quite consistent across the subject property.  The underlying deposits within 
the upper 6.6 metres of overburden are primarily silty in nature, with some sand and trace clay 
found in sporadic deposits across the subject property. 
 
2.7 Hydrogeology and Groundwater 
 
To comply with requirements of the Oak Ridges Moraine Conservation Plan (Ontario 
Regulation 140/02) and the Town of Caledon Palgrave Estates Residential Community 
Secondary Plan, a hydrogeologic assessment has been conducted by Azimuth Environmental 
Consulting Inc. (2017, 2019) to determine and describe the hydrogeologic and hydrologic 
functions of sensitive features.  The evaluation focused on the nature of the interaction 
between the ground water system and the surface water system.  The evaluation examined 
the effect of the proposed development and site alteration on the ground and surface water 
regimes through the completion of pre and post water balance assessments and RUP 
evaluation.  
 
It is reported by Azimuth Environmental Consulting Inc. that data compiled during the long-
term monitoring program provides sufficient evidence that impacts to surface/ground water 
quality and quantity will be minimal following construction of the proposed estate residential 
subdivision.  Therefore, it is recommended by Azimuth Environmental Consulting Inc. that no 
changes to the proposed Draft Plan are recommended (i.e., lot density). 



Laurelpark Subdivision  Preliminary Engineering and  
Laurelpark Inc.  Stormwater Management Report 
 
 

 
December 2020  6  Calder Engineering Ltd. 
 

It is concluded by Azimuth Environmental Consulting Inc. that the present hydrologic and 
hydrogeologic conditions upon the subject property will not experience a significant change 
due to do the proposed development.  By incorporating the criteria as described by Azimuth 
Environmental Consulting Inc., pre-development infiltration will experience a gain in the order 
of 10%.  This gain in infiltration will have no negative impact on the local ground water regime 
and associated natural features.  In addition, it is stated that the proposed development 
adheres to the requirements of the Oak Ridges Moraine Conservation Plan, and that no 
negative post-construction impacts are predicted to occur to the quality/quantity of surface and 
ground water, ground water recharge, or natural sensitive features. 
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3.0   STORMWATER MANAGEMENT  
 
3.1   Planning Context 
 
The Provincial Policy Statement, 2014, under Section 3 of the Planning Act, provides that 
planning for stormwater management shall: 
 

 minimize, or where possible, prevent increase in contaminant loads 
 minimize changes in water balance and erosion 
 not increase risks to human health and safety and property damage 
 maximize the extent and function of vegetative and pervious surfaces 
 promote stormwater management best practices, including stormwater attenuation 

and re-use, and low impact development 
 

A stormwater management plan is required under Sections 45 (1) and 46 (3) of the Oak Ridges 
Moraine Conservation Plan (ORMCP).  In the ORMCP, planning, design, and construction 
practices are discussed in Section 45 (2) and stormwater management plan criteria are 
discussed in Section 46 (1).  The Town of Caledon is the approval authority for these respective 
components of the Oak Ridges Moraine Conservation Plan. 
 
In addition to the specific sections of the ORMCP, the Town of Caledon Official Plan provides 
policies for the Oak Ridges Moraine under Section 7.10 - Oak Ridges Moraine Conservation 
Plan.  In Section 7.10.6.8.1, specified are the requirement for a stormwater management plan 
as detailed in Section 7.10.6.9.  Section 7.6.10.9.1 details objectives of a stormwater 
management plan and Section 7.10.6.9.2 suggests the application of a ‘treatment train’ 
approach to controlling stormwater. 
 
The Palgrave Estates Residential Community Secondary Plan (PERCSP) contains additional 
policies for stormwater management, specifically: 
 

 Section 7.1.8.9 – estate residential plans will be required to minimize the amount of 
stormwater draining from the site and adhere to the zero increase in stormwater runoff 
principle in a manner acceptable to the Town and TRCA 
 

 Section 7.1.8.10 – wherever possible the 100-year design stormwater runoff will be 
detained and recharged to the groundwater aquifers or slowly released from the site 
in an environmentally acceptable manner. 

 
The Regional Municipality of Peel Official Plan (Section 2.2.10.5.20) directs the Town of 
Caledon to require stormwater management plans for applications for development and site 
alteration in the Protected Countryside, specifically that: 
 

 planning, design and construction practices will minimize vegetation removal, grading 
and soil compaction, sediment erosion and impervious surfaces 
 

 where appropriate, an integrated treatment approach shall be used to minimize 
stormwater management flows and structures through such measures as lot level 
controls and conveyance techniques such as grass swales 
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 applicable recommendations, standards or targets within watershed plans and water 
budgets are complied with 
 

The policies associated with these documents have been incorporated into the criteria and 
objectives of the stormwater management plan proposed for the Laurelpark Subdivision and 
identified in subsequent sections of this report. 
 
Drainage and storm water are proposed to be managed using an adaptive stormwater 
management approach and application of Low Impact Development (LID) practices.  The 
objective of the adaptive stormwater management approach is to provide the framework and 
process for meeting applicable planning policies, and Town of Caledon and Conservation 
Authority stormwater management criteria and protection of site environmental features.  The 
approach includes: 
 

 establishment of stormwater management criteria 
 establishment of performance objectives 
 outline of a stormwater management strategy 
 monitoring to gain additional information on site natural features and groundwater 

conditions 
 identification of indicators to assess effectiveness of the stormwater management 

strategy 
 identification of triggers to initiate review of the stormwater management strategy 
 development of contingency plans and adaptive management measures to offset any 

identified impacts 
 

3.2   Stormwater Management Criteria 
 
Stormwater management criteria are proposed that are consistent with the Provincial Policy 
Statement (2014), ORMCP (Ontario Regulation 140/02), and current municipal and 
Conservation Authority criteria and guidelines, and are intended to avoid impacts to site natural 
features and local groundwater resources. 
 
Per the Town of Caledon Development Standards Manual (2019), the following stormwater 
management criteria are specified: 
 

 Quantity Control – peak flows are controlled to pre-development levels; 
 Quality Control – water quality treatment in conformance with Provincial requirements 

as outlined in the Stormwater Management Planning and Design Manual (Ministry of 
the Environment, 2003); and 

 Erosion Control – erosion protection be provided in accordance with the policies of the 
Toronto and Region Conservation Authority. 
 

In addition, Toronto and Region Conservation Authority stormwater management criteria are 
as follows: 
 

 Quantity Control – control of 2 to 100-year post-development peak flows to pre-
development peak flows based on applicable Unit Flow Equations 

 Quality Control – enhanced level of treatment (Level 1) 
 Water Balance – retention of storm runoff from the first 5 mm of rainfall on the site 

through infiltration, evapotranspiration, and/or reuse  
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3.3 Stormwater Management Performance Objectives 
 
In addition to the stormwater management criteria outlined in Section 3.2, the following 
performance objectives, consistent with the PPS (Ministry of Municipal Affairs and Housing, 
2014), ORMCP (Ontario Regulation 140/02), and Town of Caledon Official Plan are proposed 
to minimize impact the site and adjacent natural features and groundwater conditions: 
 

 minimize impact to wetland water balances 
 minimize impact to wetland water levels 
 minimize impact to wetland hydro-periods 
 minimize impact to wetland ecology 
 minimize impact to groundwater levels and quality 

 
3.4 Stormwater Management Strategy 
 
Consistent with Section 7.10.6.9.2 of the Town of Caledon Official Plan, the proposed 
stormwater management strategy comprises a “treatment train” approach utilizing a 
combination of lot level controls and Low Impact Development (LID) measures to minimize 
potential increases in volume of runoff and provide, as far as practical, a natural hydrologic 
response.  Measures are proposed to be undertaken at the source, and conveyance and end 
of pipe locations, and are as follows: 
 

 recharge of residential roof and driveway storm water by direction to grassed and 
naturalized areas to promote filtering and natural infiltration; 
 

 discharge of foundation drain water to rear and side lot areas; 
 

 by lot grading, as far as practical, direction of structure envelope drainage, via sheet 
flow, towards grassed and naturalized areas versus the road right of way; 
 

 as far as practical, application of grassed swales for road drainage versus a piped storm 
sewer system; 
 

 use of an oil/grit separator where road drainage is to a bioretention area; and 
 

 use of a bioretention area to temporarily detain and slowly release storm water to meet 
applicable stormwater management criteria. 
 

The use of grassed swales versus a piped storm sewer system is proposed to encourage 
passive infiltration of storm water, provide linear storage in the conveyance system to dampen 
hydrologic response, and provide pre-treatment of storm water prior to discharge to the 
proposed bioretention area.  Additionally, the use of grassed swales rather than a pipe sewer 
system is consistent with the PPS (2014) by maximizing the extent and function of pervious 
areas and promoting stormwater management best practices.  Where road drainage is directed 
to the bioretention area, pre-treatment is also provided by an oil/grit separator. 
 
The proposed bioretention area, located in the southeast corner of the site (Draft Plan Block 
12), is a hybrid between a traditional “bioretention area” and a “dry” pond as the drainage area 
serviced of 1.81 hectares is larger than maximum recommended drainage area of 
approximately 0.8 hectares in the Low Impact Development Stormwater Management 
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Planning and Design Guide (Credit Valley Conservation and Toronto and Region 
Conservation, 2010).  The intent is to provide similar design features and function as a 
bioretention area.  Consistent with the respective design guide, the ratio of impervious drainage 
area to bioretention cell area of 6.0:1 is within the recommended range of 5:1 to 15:1.   
 
With respect to the proposed bioretention area, factors considered to ensure the proposed 
facility functions as intended are as follows: 
 

 depth and duration of water pooling after a storm event; 
 soil media and volumetric capacity; 
 subsurface soil hydraulic conductivity; and 
 proximity to the seasonal high-water table. 

 
Design characteristics of the proposed bioretention area are further discussed in Section 3.5.2. 
 
In addition to the above, for the Laurelpark Subdivision an adaptive approach is proposed 
whereby the stormwater management strategy includes: 
 

 monitoring to gain additional information on site natural features and groundwater 
conditions; 
 

 identification of indicators to assess effectiveness of the stormwater management 
strategy; 
 

 identification of triggers to initiate review of the stormwater management strategy; and 
 

 development of contingency plans and adaptive management measures to offset any 
identified impacts. 

  
The adaptive management approach is outlined in Section 4.0 and provides a mechanism to 
refine the stormwater management strategy as more information becomes available and, in 
the event, other design considerations are identified. 
 
3.5 Stormwater Management Assessment – Quantity Control 
 
3.5.1 Hydrologic Modelling Approach 
 
A hydrologic modelling approach was used to determine and evaluate measures for quantity 
(peak flow) control.  A hydrologic model (SWMHYMO Version 4.07 dated July 1999) was set 
up to reflect the existing (pre-development) condition shown in Figure 2.2 and post-
development condition shown in Figure 3.1.  Available soils, land use, and topographic 
information was used to calculate SWMHYMO parameters, including curve number (CN), time 
to peak (tp), and catchment slope.  Due to the estate residential nature of the subdivision and 
large associated open space blocks, the catchments typically had a total imperviousness 
(TIMP) of less than 20% and were modeled using the Calibrate NASHYD command under 
post-development conditions.  The time to peak was calculated using the Airport method.  The 
Atmospheric Environment Service (AES) 6-hour and 12-hour duration storms were applied to 
determine the critical storm duration.  Based on this analysis, the AES 6-hour duration storm 
was determined to be the critical design storm and applied to estimate peak flows. 
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For this project, it was determined that only Sub-basin A8a containing the Doherty Lane road 
allowance would require control to pre-development flow rates.  Under post-development 
conditions, majority of the road allowance falls within Sub-basin A8a.  A small (0.05 hectare 
area) associated with the subdivision entrance adjacent Mount Pleasant Road drains directly 
to the road side ditch on Mount Pleasant Road (i.e., Sub-basin A8b).  Sub-basin A8a and Sub-
basin A8b were modeled using the STANDHYD command in SWMHYMO.  With the proposed 
stormwater management strategy, an effort has been made to separate lot drainage, as far as 
practical, from road drainage (i.e., from Doherty Lane).  However, there are three areas where 
lot drainage will report to a road allowance (e.g., sub-basins A8a, A8b, and A9).  Sub-basin A9 
which is 0.16 hectares drains via sheet flow to Diamondwood Drive.  Sub-basin A9 comprises 
predominately the front yard grassed area associated with Lot 3; it also includes a portion of 
the driveways to Lots 1 and Lot 2. 
 
The remaining sub-basins (e.g., sub-basins A1 through A7), will drain typically by sheet flow 
in a diffuse manner to grassed or naturalized areas.  The change in percent imperviousness 
in these basins would only be associated with houses and driveways, and typically be less 
than 5 percent.  As far as practical, residential roof and driveway storm water will be directed 
to grassed and naturalized areas to promote filtering and natural infiltration. 
 
Summarized in Table 3.1 are post-development sub-basin characteristics. 
 

TABLE 3.1: SUMMARY OF POST-DEVELOPMENT SUB-BASIN CHARACTERISTICS 
 

Sub-basin 
Drainage 
Area (ha) 

Outlet Receiver 

A1 1.93 site wetland feature 
Cold Creek Tributary, Humber River 
Watershed 

A2 1.70 dry swale in Sub-basin A2 
Cold Creek Tributary, Humber River 
Watershed 

A3 0.04 

drainage easement to the north 
across lots 8 and 9 on adjacent 
Diamondwood Subdivision to 

Conservation Area (Block 20, Plan 
43M-1787) 

Cold Creek Tributary, Humber River 
Watershed 

A4 2.52 dry swale on property to the south 
Cold Creek Tributary, Humber River 
Watershed 

A5 1.69 dry swale on property to the south 
Cold Creek Tributary, Humber River 
Watershed 

A6 1.21 
wetland feature on property to the 

south 
Cold Creek Tributary, Humber River 
Watershed 

A7 1.48 
existing pond and Mount Pleasant 

Road ditch (draining north) 
Cold Creek Tributary, Humber River 
Watershed 

A8a 1.81 
Mount Pleasant Road ditch 

(draining south) via Block 13 
Cold Creek Tributary, Humber River 
Watershed 

A8b 0.05 
Mount Pleasant Road ditch 

(draining south) 
Cold Creek Tributary, Humber River 
Watershed 

A9 0.16 Diamondwood Drive 
Cold Creek Tributary, Humber River 
Watershed 

Total: 12.59   

Note: 
1. Units:  ha – hectares. 
2. Refer to Figure 3.1 for sub-basin delineation. 
 
The TRCA Humber River unit flow rate equations were used to calculate pre-development 
peak flow rates for the site and were used as target flow rates to be managed under post-
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development conditions.  The unit flow rates were calculated using Equation C for Sub-basin 
10 from Table E.1: Summary of Unit Flow Relationships, Humber River Watershed, Appendix 
A of the Toronto and Region Conservation document entitled Stormwater Management Criteria 
(2012). 
 
One bioretention area is proposed for peak flow control.  The location is shown in Figure 3.1.  
The bioretention area associated with Block 12 of the Draft Plan and will receive drainage from 
Sub-basin A8a, temporarily detain and release storm water to the ditch on Mount Pleasant 
Road.  This ditch drains south along Mount Pleasant Road and ultimately discharges to a 
tributary of Cold Creek. 
 
For preliminary design, the storage volume estimated to control to calculated pre-development 
flow rates was estimated using the COMPUTE VOLUME command in SWMHYMO.  
Summarized in Table 3.2 is the post-development target release rate for the 100-year design 
event and estimated storage volume requirements.  Estimated pre-development peak flow 
rates and storage volumes for the 2-year through 100-year design events are summarized in 
Appendix C.  This information was used to develop stage-storage-discharge characteristics 
and to prepare the concept design for the proposed bioretention area.  The bioretention area 
was sized to provide quantity control for up to the 100-year design event; this is consistent with 
the PERCSP Section 7.1.8.10. 
 
TABLE 3.2: SUMMARY OF POST-DEVELOPMENT BIORETENTION AREA TARGET 100-

YEAR RELEASE RATE 
 

Storm 
Drainage 

Block 
Sub-basin 

Total Drainage 
Area (ha) 

Impervious 
Drainage Area 

(ha) 

100-Year 
Target Release 

Rate (cms) 

100-Year 
Storage 

Volume (cu.m) 

Block 12 A8a 1.81 0.40 0.0058 663 

Note: 
1. Units:  ha - hectares; cms - cubic meters per second; cu.m - cubic meters. 
2. The 100-Year Target Release Rate calculated using Equation C for Sub-basin 10 from Table E.1: Summary of 

Unit Flow Relationships, Humber River Watershed, Appendix A of the Toronto and Region Conservation 
document entitled Stormwater Management Criteria (2012). Drainage area used is 0.38 hectares per the 
existing condition drainage area (to Node 7). 

3. Refer to Figure 3.1 for sub-basin delineation and location of Storm Drainage Block (e.g., bioretention area). 
4. Refer to Appendix C for estimated 2-year through 100-year pre-development peak flow rates and storage 

volumes requirement. 
 

Design characteristics of the bioretention area are described in Section 3.5.2.  Operating 
characteristics for the 2-year through 100-year design events are summarized in Appendix C.  
These results were obtained by incorporating the bioretention area as a reservoir element in 
the SWMHYMO model. 
 
Peak flows were estimated at eight locations where surface water discharges from the site.  
These locations have been denoted as nodes 1, 2, 3, 4, 5, 6, 7, and 8 and are shown on Figure 
2.2 and Figure 3.1.  The peak flow estimates for post-development conditions include the 
storage effect of the proposed bioretention area.  Summarized in Table 3.3 are estimated pre-
development and post-development peak flows at nodes 1, 2, 3, 4, 5, 6, 7 and 8.  As shown in 
Table 3.3, peak flows can be controlled to pre-development levels with the proposed 
stormwater management approach.  The exception is Node 8 (i.e., Sub-basin A9 draining to 
Diamondwood Drive). 
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With respect to Node 8, this flow node is associated with Sub-basin A9 (refer to Figure 3.1) 
and represents drainage from a 0.16 hectare area to the Diamondwood Drive cul-de-sac.  
Review of engineering drawings for the Diamondwood Subdivision indicate that a 
corresponding 0.26 hectare drainage area with a runoff coefficient of 0.25 was accounted for 
in the respective subdivision drainage system design.  For comparison purposes, the product 
of drainage area (A) and runoff coefficient (C) can be compared (i.e., AC) which represents 
the land use component of the Rational Method peak flow estimation formula.  The AC 
associated with the external area drainage design for the Diamondwood Subdivision was 0.065 
(i.e., 0.26 X 0.25) and the AC associated with the same external area as proposed with the 
Laurelpark Subdivision is 0.064 (i.e., 0.16 X 0.40).  Therefore, as the proposed AC is less for 
the Laurelpark Subdivision, the drainage from Sub-basin A9 to Node 8 can be considered 
accommodated in the Diamondwood Subdivision drainage design. 
 

TABLE 3.3: SUMMARY OF ESTIMATED PEAK FLOWS FROM THE PROJECT SITE 
 

Node 
Pre-Development Peak Flow

(cms) 
Post-Development Peak Flow

(cms) 

2-Year Return Period 

1 0.036 0.028 

2 0.033 0.030 

3 0.004 0.001 

4 0.059 0.056 

5 0.034 0.019 

6 0.044 0.041 

7 0.006 0.003 

8 0.001 0.005 

5-Year Return Period 

1 0.071 0.056 

2 0.064 0.059 

3 0.007 0.003 

4 0.119 0.114 

5 0.069 0.038 

6 0.081 0.075 

7 0.013 0.005 

8 0.002 0.009 

10-Year Return Period 

1 0.098 0.079 

2 0.088 0.081 

3 0.010 0.003 

4 0.168 0.159 

5 0.096 0.054 
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6 0.108 0.101 

7 0.018 0.006 

8 0.003 0.012 

25-Year Return Period 

1 0.134 0.110 

2 0.120 0.112 

3 0.013 0.004 

4 0.235 0.224 

5 0.135 0.074 

6 0.143 0.135 

7 0.025 0.007 

8 0.004 0.015 

50-Year Return Period 

1 0.164 0.135 

2 0.146 0.137 

3 0.016 0.005 

4 0.290 0.277 

5 0.166 0.091 

6 0.170 0.162 

7 0.030 0.008 

8 0.005 0.015 

100-Year Return Period 

1 0.194 0.161 

2 0.172 0.162 

3 0.019 0.006 

4 0.348 0.331 

5 0.198 0.108 

6 0.198 0.189 

7 0.036 0.009 

8 0.006 0.021 

Note: 
1. Units:  cms – cubic metres per second. 
2. Refer to Figure 2.2 and Figure 3.1 for location of flow nodes. 
3. Pre-development peak flows are based on hydrologic modelling using SWMHYMO. 
 
A summary of model parameters and SWMHYMO input and output files are provided in 
Appendix C.  Also included in Appendix C is the Storm Drainage Area Plan (Drawing 027-D-
1, Revision 4 dated March 15, 2007 prepared by G & M Technical Services Ltd.) associated 
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with the Diamondwood Subdivision illustrating the external area from the Laurelpark 
Subdivision considered in the Diamondwood Drive drainage design. 
 
3.5.2 Bioretention Area 
 
The bioretention area has been designed in general conformance with guidelines provided in 
the Low Impact Development Stormwater Management Planning and Design Guide (Credit 
Valley Conservation and Toronto and Region Conservation, 2010).  Key design characteristics 
of the bioretention area are as follows: 
 

 designed to provide filtration of storm water; 
 

 pre-treatment of storm water provided by a combination of grassed swales and an 
oil/grit separator; 
 

 provision of a filter bed surface with a mixture of sand, fines, and organic material; 
 

 provision of a subdrain in the filter bed media; 
 

 subject to further groundwater monitoring and detailed design, provision of a 
geosynthetic liner to minimize risk of groundwater inflow into the filter bed media of the 
bioretention area; 
 

 shallow depth of flooding (e.g., 0.10 to 0.20 metres) to contain and slowly release storm 
water during and following small rainfall events via filtration and evapotranspiration; 
and 
 

 naturalized landscaping. 
 

Summarized in Table 3.4 are characteristics of the bioretention area.  As previously noted, 
pre-treatment of storm water prior to discharge to the bioretention area would be achieved with 
the grassed swale conveyance system associated with Doherty Lane and an oil/grit separator.  
In regards to the above and for sizing of Block 12, the volumetric contribution associated with 
the soil media has not been taken into account.  Therefore, the proposed bioretention area has 
been provided with sufficient storage volume to provide peak flow control without reliance on 
volumetric storage available in the underlying filter media, pea gravel, and clear stone (i.e., if 
the bottom of the pond is frozen it will still work). It is anticipated the bioretention area will 
function as a typical “dry” pond during winter conditions and the spring snowmelt. 
 

TABLE 3.4: SUMMARY OF BIORETENTION AREA CHARACTERISTICS  
 

Bioretention 
Area 

Storage 
Volume 

Required for 
100-Year Peak 
Flow Control 

(cu.m) 

Storage Volume 
Provided in 
Bioretention 
Area (cu.m) 

Filter Bed 
Footprint 

(sq.m) 

Typical 
Operating 
Depth (m) 

Maximum 
Operating 
Depth (m) 

Block 12 646 750 665 <0.2 0.76 

Note: 
1. Units:  cu.m - cubic meters; sq.m – square metres; m – metres. 
2. Storage volume provided is maximum available storage in bioretention area for water quantity/quality control 

and excludes any storage in the underlying soil media. 
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Subject to detailed design, the outlet works for the proposed bioretention area will comprise 
the following: 
 

 perforated pipe outlet set in a perforated corrugated steel pipe (CSP) riser encased 
with clear stone; and 

 an emergency spillway. 
 
With respect to the perforated pipe outlet in the perforated CSP riser, the perforated pipe would 
be 450 mm diameter with an AASHTO Class II perforation.  This perforation pattern would 
represent 15 slots with a nominal inlet area similar to that of a 40-mm orifice.  It is recognized 
that the Town of Caledon minimum orifice size is 75 mm, however, a smaller size is required 
to meet the respective unit flow release rates.  The proposed smaller effective 40 mm orifice 
size has been provided with triple protection from clogging (e.g., perforated pipe outlet set in a 
perforated corrugated steel pipe (CSP) riser encased with clear stone).  Routine and annual 
inspection and maintenance considerations are discussed in Section 6.0.  The respective 
stage-storage-discharge information for the bioretention area is provided in Appendix C. 
With respect to soil and groundwater conditions in the proposed bioretention area location, no 
borehole or test pit information is available in either the geotechnical investigation completed 
by Terraprobe Inc. (2017) or groundwater monitoring completed by Azimuth Environmental 
Consulting Inc. (2017, 2019).  In February 2020, a test pit in location of the bioretention area 
was excavated and soil sample collected and submitted for analysis.  This work was completed 
by Calder Engineering Ltd. and supporting documentation is provided in Appendix B.  From 
the excavated test pit and soil sample analysis, the following information was obtained: 
 

 soil in location of the proposed bioretention area can be characterized as sand and silt 
with trace clay and trace gravel; 

 per above, under the Unified Soil Classification System the soil material can be 
classified as ML (inorganic silts and very fine sands, rock flour, silty or clayey fine 
sands, clayey silts with slight plasticity); 

 per the Ontario Building Code, an ML classified soil has been assigned a Coefficient 
of Permeability of 10-5 to 10-6 centimetres per second and a Percolation Time in the 
range of 20 to 50 minutes per centimetre; and 

 the surveyed groundwater level in the test pit was elevation 278.2 metres. 
 
Based on soil colouration observed in the test pit, it is inferred the typical groundwater elevation 
is likely in the order 1 to 2 metres below the ground surface with groundwater level rising during 
wet weather conditions to less than 1 metres from the ground surface.  Further groundwater 
monitoring in location of the proposed bioretention area, during the detailed design phase, is 
recommended to obtain information for the purpose of design.  Notwithstanding, at this stage, 
a geosynthetic liner has been shown on the preliminary engineering drawings to minimize the 
risk of groundwater seepage into the bioretention area filter media during wet weather 
conditions and potentially associated elevated groundwater levels.  It is noted that the native 
soil has a low Coefficient of Permeability and the associated rate of seepage would be low. 
 
3.6 Stormwater Management Assessment – Quality Control 
 
3.6.1 Total Suspended Solids Removal Assessment 
 
The stormwater management criteria for quality control is to achieve an enhanced level of 
treatment (Level 1) consistent with the Stormwater Management Planning and Design Manual 
(Ministry of the Environment, 2003).  Typically, Total Suspended Solids (TSS) is used as the 
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parameter to evaluate water quality and the long-term average removal rate to achieve an 
enhanced level of treatment (Level 1) is 80%. 
 
A “desk-top” accounting approach was used to calculate a nominal average annual TSS 
removal over the site.  This approach was used to account for the various “treatment train” 
elements.  The site was partitioned according to surface condition and an effective average 
annual TSS removal rate assumed for each surface condition based on flow path and 
“treatment train” component(s).  The effective average annual TSS removal rate was assumed 
based on information provided in the Low Impact Development Stormwater Management 
Planning and Design Guide (Credit Valley Conservation and Toronto and Region 
Conservation, 2010) and Wet Weather Flow Management Guidelines (City of Toronto, 2006).  
With this approach, each TSS removal value is multiplied by respective percent of site total 
area to determine the TSS removal rate for each surface condition.  The sum of all TSS 
removal rates for each surface condition is equal to the TSS removal over the site. 
 
Summarized in Table 3.5 are the various treatment train components and assumed average 
annual TSS removal rate.  Provided in Table 3.6 are computations for the site average annual 
TSS removal.  For instance, Sub-basin A1 would include treatment train components 1 and 2 
per Table 3.5 resulting in an effective TSS removal of 88.0%.  Based on this approach, the 
calculated average annual TSS removal rate for the site is 86.8%.  This indicates an enhanced 
level of treatment can be achieved with the proposed stormwater management approach.   
 

TABLE 3.5: SUMMARY OF TREATMENT TRAIN COMPONENTS AND ASSUMED 
AVERAGE ANNUAL TSS REMOVAL RATE 

 

Treatment Train Component 
Treatment Train 

Type No. 
Average Annual TSS 

Removal Rate2 

In-line Filter System 1 40% 

Grassed Swale 2 80% 

Roadside Ditch 3 30% 

Oil/Grit Separator 4 50% 

Bioretention Area 5 60% 

Note: 
1. TSS – Total Suspended Solids. 
2. For assumed average annual TSS removal rates, refer to Table 5 in the Wet Weather Flow Management 

Guidelines (City of Toronto, 2006). 
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TABLE 3.6: ESTIMATION OF SITE AVERAGE ANNUAL TSS REMOVAL 
 

Sub-basin 
Treatment 

Train 
Components 

Drainage Area 
(ha) 

Percent of Site 
Area 

Effective TSS 
Removal 

Overall TSS 
Removal 

A1 1,2 1.93 15.3% 88% 13.5% 

A2 1,2 1.70 13.5% 88% 11.9% 

A3 3 0.04 0.3% 30% 0.1% 

A4 1,2 2.52 20.0% 88% 17.6% 

A5 1,2 1.69 13.4% 88% 11.8% 

A6 1,2 1.21 9.6% 88% 8.5% 

A7 1,2 1.48 11.8% 88% 10.3% 

A8a 3,4,5 1.81 14.4% 86% 12.4% 

A8b 3 0.05 0.4% 30% 0.1% 

A9 1,3 0.16 1.3% 58% 0.7% 

Totals: - 12.59 100%  86.9% 

Note: 
1. Units:  ha – hectares. 
2. TSS – Total Suspended Solids. 
 
3.7 Stormwater Management Assessment – Water Balance 
 
The water balance related stormwater management criterion is retention of storm runoff from 
the first 5 millimetres (mm) of rainfall on the site through infiltration/filtration, 
evapotranspiration, and/or reuse.  This is proposed to be achieved through the use of granular 
media in the base of the bioretention area. 
 
The estimated impervious area of the site is 7,977 square metres.  This represents the surfaces 
of the road (Tivoli Court), driveways, and roofs.  A 5 mm rainfall depth over this area represents 
39.9 cubic metres.  Approximately 239.4 cubic metres of storage will be provided in the base 
of the bioretention area.  This indicates retention of storm water from the first 5 mm of rainfall 
on the site can be achieved with the proposed stormwater management approach.  Design 
assumptions and summary computations are provided in Attachment C. 
 
In addition to the above, as far as practical, storm water from the lots will be separated from 
storm water from the road and directed via grading and sheet flow to grassed and naturalized 
areas.   
 
3.8 Review and Discussion of Low Impact Development (LID) Options 
 
A review was completed of Low Impact Development (LID) options for the proposed Laurelpark 
Subdivision and opportunities for integration with the stormwater management planning.  A 
comprehensive discussion of LID’s has been provided by Credit Valley Conservation and 
Toronto and Region Conservation (2010) in the Low Impact Development Stormwater 
Management Planning and Design Guide.   
 
The proposed stormwater management plan for the Laurelpark Subdivision incorporates the 
following transport/conveyance controls and end-of-pipe management techniques: 
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 grassed swales 
 oil/grit separator 
 bioretention area 

 
With respect to lot level controls, as far as practical, preliminary lot grading designs have 
directed storm water over grassed areas to adjacent open space areas versus the road 
network. 
 
In general, due to the presence of low permeability soils on the site (i.e., soils with an infiltration 
rate greater than 15 millimetres per hour), the application of infiltration type LID’s is limited (i.e., 
soak-away pits, infiltration trenches).  Applicable LID’s include grassed swales and lengthening 
of flow paths, vegetated filter strips, and encouragement of rain water harvesting and 
application of rain gardens and soft versus hard landscaping (i.e., permeable pavers). 
 
In addition, the re-vegetation of agricultural areas, specifically the restoration of the MVPZ 
areas and lot areas outside of the structure envelopes, and provision of a dense vegetation 
cover will result in localized areas on the project site with increased infiltration and 
evapotranspiration (relative to existing conditions).  Where storm water from the lots is directed 
to MVPZ areas and lots areas outside of the structure envelopes, implicitly, these respective 
areas will act as vegetated filter strips.  
 
For lot level controls, from a planning and implementation perspective, there are limitations on 
lot coverage and percent imperviousness that is/will be enacted by Town of Caledon Official 
Plan zoning provisions, the zoning by-law for the project, and the ORMCP.  It will be important 
also, during the site plan/building permit application stage, that intent of lot grading, as shown 
of the preliminary grading plans and amended during the detailed design phase, is retained 
and LID’s such as grassed swales and vegetated filter strips are incorporated where 
applicable.  
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4.0 ADAPTIVE STORMWATER MANAGEMENT PLAN 
 
4.1 Monitoring 
 
The adaptive stormwater management approach includes monitoring to collect additional 
information on site natural features and groundwater conditions, and assess the effectiveness 
of the proposed stormwater management strategy.  The monitoring program would continue 
through the design phase, servicing construction phase, and for a term post-construction of 
services.  It is anticipated that the monitoring program would be refined and updated as part 
of the adaptive stormwater management approach.  Summarized in Table 4.1 is the proposed 
monitoring program.  
 
TABLE 4.1: ADAPTIVE STORMWATER MANAGEMENT PLAN MONITORING PROGRAM  
 

Category and Type of Monitoring Description Location 

Design Phase 

Surface Water – Baseline Water Quality  
2 sampling rounds to establish 

baseline conditions 
Wetland Features2 

Surface Water – Wetland Water Levels Continuous Monitoring Wetland Features2 

Groundwater – Baseline Water Quality  
2 sampling rounds to establish 

baseline conditions 

Private Wells in 500 m 
Radius including select 
Site Monitoring Wells 

Groundwater – Groundwater Levels - Site Continuous Monitoring 
Select Site Monitoring 

Wells3 

Municipal Services Construction Phase 

Surface Water – Wetland Water Levels Continuous Monitoring Wetland Features2 

Groundwater – Water Quality 
Pre and Post installation of site 

municipal services  

Private Wells in 500 m 
Radius including select 
Site Monitoring Wells 

Groundwater – Groundwater Levels - Site Continuous Monitoring Site Monitoring Wells3 

Erosion and Sediment Controls Routine Inspection 
per Erosion and 

Sediment Control Plan 

Post Municipal Services Construction Phase 

Surface Water – Water Quality 

Annual sampling following 
installation of site municipal 

services to 4 years post 
construction 

Wetland Features2 

Surface Water – Wetland Water Levels 
Continuous Monitoring to 4 years 

post construction of municipal 
services 

Wetland Features2 

Groundwater – Groundwater Levels - Site 
Continuous Monitoring to 4 years 

post construction of municipal 
services 

Existing Monitoring 
Wells3 

Erosion and Sediment Controls Routine Inspection 
per Erosion and 

Sediment Control Plan 

LID Features 
Annual Inspection, Review of 

Functionality, and Performance 
Reporting4.5 

- 

Note: 
1. Units:  m – metres. 
2. Wetland Features – select features to be determined. 
3. As a minimum, existing monitoring wells 4, 5, and 8.  
4. Performance Reporting is to include a summary and review of collected monitoring information. 
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5. Inspection and maintenance considerations for bioretention area are identified in Section 4.5.3 of the Low 
Impact Development Stormwater Management Planning and Design Guide (Credit Valley Conservation and 
Toronto and Region Conservation, 2010).  Inspection and maintenance considerations for other types of LIDs 
are also identified in this document. 

 
4.2 Indicators and Triggers 
 
The below indicators are proposed to assess effectiveness of the proposed stormwater 
management strategy: 
 
Surface Water 

 water quality 
 wetland water levels 
 wetland water balance 
 erosion 

 
Groundwater 

 water levels 
 water quality 

 
Information from the monitoring program would be reviewed annually to identify change in 
water quality from baseline levels, and change in trends of wetland and groundwater levels. 
Identified changes would trigger an action plan comprising notification, review, and follow-up 
additional monitoring/assessment, and implementation of adaptive management measures, as 
required. 
 
The indicators and threshold values or triggers for implementation of mitigation measures 
would be determined at the detailed design stage based on review of additional collected 
baseline information. 
 
4.3 Management Framework and Contingency Planning 
 
As part of the adaptive stormwater management strategy, an administration and contingency 
planning framework is proposed to be established.  This framework would include: 
 

 notification 
 performance reporting 
 process for implementing potential future adaptive stormwater management measures 

 
Notification would comprise informing the Town of Caledon, Toronto and Region Conservation 
Authority, and Regional Municipality of Peel of any identified change in water quality from 
baseline levels or change in trends of wetland and groundwater levels. 
 
Performance reporting would comprise provision of a report on annual basis, in conjunction 
with the monitoring program outlined in Table 4.1 for the Municipal Services Construction 
Phase and Post Municipal Services Construction Phase, containing the following information: 
 

 a summary and interpretation of monitoring data and the performance of the 
Stormwater Management Plan based on established design criteria and performance 
objectives; 
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 an evaluation of the Stormwater Management Plan’s performance and ability to meet 
established design criteria and performance objectives, and its effect (if any) on the site 
wetland features and water balance; 
 

 a description of any operating problems encountered and corrective actions taken 
during the reporting period and the need for further investigations in the following 
reporting period for Stormwater Management Plan refinements or ways of improving to 
meet established design criteria and performance objectives; 

 
 any need for modifications of the monitoring program and/or the Stormwater 

Management Plan;  
 

 a summary of any complaints received during the reporting period and any steps taken 
to address the complaints; and 

 
 any other information that is deemed to have been obtained and is relevant for inclusion 

in the reports from time to time. 
 
4.4 Mitigation Measures and Contingency Planning 
 
As part of the adaptive stormwater management strategy, mitigation measures and 
contingency plans are proposed for MVPZ encroachment, erosion and sediment control, 
maintenance of wetland water levels and water balance, maintenance of wetland water quality, 
and maintenance of groundwater levels and groundwater quality.  It is expected these 
mitigation measures and contingency plans would be updated at the detailed design stage, 
and, as required, as part of the annual performance reporting associated with the Municipal 
Services Construction Phase and Post Municipal Services Construction Phase as outlined in 
Table 4.1.   
 
4.4.1 MVPZ Encroachment 
 
The following mitigation measures are proposed: 
 
Construction Phase 
 

 installation and maintenance of sediment control fencing and other protective 
measures as specified on the Erosion and Sediment Control Plan 
 

 monitoring of the limit of clearing activities to minimize the extent of disturbed areas 
 

 installation of project fencing as shown of the engineering plans (e.g., along lot lines 
which abut open spaces areas) 
 

 routine inspection and maintenance of sediment control fencing and other protective 
measures 
 

Post Services Construction to Assumption 
 

 retaining of sediment control measures in-place until vegetal cover is fully established 
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 naturalization plantings in areas on lots outside of lot structure envelopes 
 

 inspection of land uses to ensure compliance with the applicable zoning by-laws and 
that no grading is undertaken outside of approved lot structure envelopes 

 
Contingency Plan 
 
With respect to MVPZ encroachment, contingency measures would be active and adaptive 
and involve on-going inspection, maintenance, and re-evaluation of both protective barriers 
and site conditions.  This could result in increased frequency of inspections and maintenance, 
and specification of alternative control measures. 
 
4.4.2 Erosion and Sediment Control 
 
The following mitigation measures are proposed: 
 
Construction Phase 
 

 implementation of the Erosion and Sediment Control Plan as specified on the 
engineering drawings 
 

 routine inspection and maintenance of erosion and sediment controls 
 

 stabilization of disturbed surfaces as soon as practical 
 

Post Services Construction to Assumption 
 

 implementation of individual lot Erosion and Sediment Control Plans during the home 
construction phase through the Site Plan/Building Permit application process 
 

 management of mud tracking onto the municipal right-of-way during home construction 
 

 retaining of sediment control measures in-place until vegetal cover is fully established 
 
Contingency Plan 
 
With respect to erosion and sediment control, contingency measures would be active and 
adaptive and involve on-going inspection, maintenance, and re-evaluation of both proposed 
erosion and sediment control measures and site conditions.  This could result in increased 
frequency of inspections and maintenance, and specification of alternative control measures. 
 
Notwithstanding the above, even with correctly installed sediment controls, extreme storm 
events could result in sediment control fencing failure, overflow, or bypass, and other problems 
which could result in the flow of sediment laden water to either the wetlands or watercourses.  
In this case, actions could be prescribed to be taken to install temporary measures to control 
sediment as soon as practical.  Additional sediment control materials can be prescribed to be 
kept on-site during the construction phase for this purpose.  If sedimentation results from a 
construction-related activity, the activity should be prescribed to be stopped until the situation 
has been assessed and addressed. 
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4.4.3 Maintenance of Wetland Water Levels and Water Balance 
 
The following mitigation measures are proposed: 
 
Construction Phase 
 

 during construction of site services, installation of trench plugs if groundwater seepage 
is encountered 
 

 annual review of recorded wetland water levels 
 
Post Services Construction to Assumption 
 

 annual review of recorded wetland water levels 
 
 advising and encouraging application of LIDs on private property such as rainwater 

harvesting, rain gardens, and grassed swales 
 

 design of lot grading to maximize passive infiltration of stormwater 
 
Contingency Plan 
 
With respect to maintenance of wetland water levels and water balance, contingency 
measures would be active and adaptive and involve on-going monitoring and data review, and 
re-evaluation of the stormwater management plan.  This could result in additional monitoring, 
increased frequency of data review, and specification of alternative stormwater management 
measures. 
 
4.4.4 Maintenance of Wetland Water Quality 
 
The following mitigation measures are proposed: 
 
Construction Phase 
 

 implementation of the Erosion and Sediment Control Plan 
 

 routine inspection and maintenance of erosion and sediment controls 
 

 management of dewatering during trenching and excavation activities to ensure water 
is discharged in conformance with the Erosion and Sediment Control Plan and any 
applicable permits 

 
 stabilization of disturbed surfaces as soon as practical 

 
 spill management – requirement for contractor spill contingency plans that outline 

reporting procedures, clean-up procedures, and appropriate spill management 
materials and equipment to be maintained at the work site 
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Post Services Construction to Assumption 
 

 if elevated concentration(s) of water quality parameters are observed, inspection of on-
site sewage disposal systems to ensure they are functioning as intended and no illicit 
connections or discharges are present 
 

 if elevated concentration(s) of water quality parameters are observed, inspection of 
land uses to ensure compliance with the applicable zoning by-laws and that no uses 
are present that could potentially impact groundwater quality (e.g., intensive urban 
horticulture and nutrient or pesticide use, chemical storage or handling) 
 

 advising and encouraging application of LIDs on private property such as rainwater 
harvesting, rain gardens, and grasses swales 
 

 spill management (during house construction) – requirement for contractor spill 
contingency plans that outline reporting procedures, clean-up procedures, and 
appropriate spill management materials and equipment to be maintained at the work 
site 

 
Contingency Plan 
 
With maintenance of wetland water quality, contingency measures would be active and 
adaptive and involve on-going inspection, maintenance, and re-evaluation of both proposed 
control measures and site conditions.  This could result in increased frequency of inspections, 
additional water quality sampling and reporting, and specification of alternative control 
measures. 
 
Notwithstanding the above, even with correctly installed sediment controls, extreme storm 
events could result in sediment control fencing failure, overflow, or bypass, and other problems 
which could result in the flow of sediment laden water to wetlands.  In this case, actions could 
be prescribed to be taken to install temporary measures to control sediment as soon as 
practical.  Additional sediment control materials can be prescribed to be kept on-site during the 
construction phase for this purpose.  If sedimentation results from a construction-related 
activity, the activity should be prescribed to be stopped until the situation has been assessed 
and addressed. 
 
4.4.5 Maintenance of Groundwater Levels and Groundwater Quality 
 
The following mitigation measures are proposed: 
 
Construction Phase 
 

 during installation of services, trench plugs be installed if water seepage is observed  
 

 during construction of the bioretention area, if elevated groundwater levels are 
encountered, either implementation of measures to increase the vertical separation 
distance between surface and groundwater systems to limit potential hydraulic 
connectivity or placement of a semi-impermeable barrier in areas of concern 
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 spill management – requirement for contractor spill contingency plans that outline 
reporting procedures, clean-up procedures, and appropriate spill management 
materials and equipment to be maintained at the work site 

 
Post Services Construction to Assumption 
 

 if elevated concentration(s) of water quality parameters are observed, inspection of on-
site sewage disposal systems to ensure they are functioning as intended and no illicit 
connections or discharges are present 
 

 if elevated concentration(s) of water quality parameters are observed, inspection of 
land uses to ensure compliance with the applicable zoning by-laws and that no uses 
are present that could potentially impact groundwater quality (e.g., intensive urban 
horticulture and nutrient or pesticide use, chemical storage or handling) 
 

 spill management (during house construction) – requirement for contractor spill 
contingency plans that outline reporting procedures, clean-up procedures, and 
appropriate spill management materials and equipment to be maintained at the work 
site 
 

Contingency Plan 
 
With respect to maintenance of groundwater levels and groundwater quality, contingency 
measures would be active and adaptive and involve on-going inspection, maintenance, and 
re-evaluation of both proposed erosion and sediment control measures and site conditions.  
This could result in additional monitoring, increased frequency of data review, and specification 
of alternative stormwater management measures. 
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5.0 MINOR AND MAJOR DRAINAGE SYSTEM DESIGN 
 
The minor and major drainage system will consist of the proposed road system, grassed 
swales, and storm sewers.  As much as practical, the existing natural drainage patterns will be 
maintained.  The drainage system will be designed to manage storm water for up to the 100-
year design storm consistent with Town of Caledon Development Standards Manual (2019) 
and Toronto and Region Conservation stormwater management criteria.  Peak flows up to the 
100-year design level would be contained within the municipal road right-of-way and 
bioretention area prior to release to the environment.  Storm sewers are only proposed at the 
east end of Doherty Lane to collect storm water from grassed swales along each side of the 
road, and convey storm water to the proposed oil/grit separator and bioretention area. 
 
Summarized in Table 5.1 are site drainage conveyance features and design criteria.  As shown 
in Table 5.1, drainage conveyance features have been sized to convey design peak flows.  
Supporting engineering drawings and design calculations are provided in Appendix E. 
 
Design calculations were also undertaken for grassed swales along the Doherty Lane road 
right-of-way to ensure the following: 
 

 that flooding of private property will not occur under the 100-year design event; and 
 

 that ditch average flow velocity will not exceed the maximum permissible average flow 
velocity that would result in erosion in a grassed channel. 
 

The design calculations for grassed swales are provided in Table E.2 (Appendix E).  The 
results of design calculations for grassed swales indicate for the 100-year design event that 
flow depths will range from 0.21 to 0.26 metres and flow velocities will range from 0.73 to 0.85 
metres per second.  The minimum grassed swale depth is 0.55 metres, therefore, the 100-
year design event will be contained within the road right-of-way.  Per the Ministry of 
Transportation Drainage Manual (1997), the maximum permissible average velocity for a 
grassed channel (erosion resistant soil) is in the order of 1.5 metres per second, therefore, the 
maximum permissible average flow velocity for grassed channels is not exceeded. 
 
TABLE 5.1: SUMMARY OF DRAINAGE CONVEYANCE FEATURE CHARACTERISTICS  

 

Drainage Feature 
Design 
Criteria 

Type Size 
Hydraulic 

Capacity (cms) 
Design Peak 
Flow (cms) 

Doherty Lane Grassed Swales 

Road Cross-Section 100-year  
Grassed 
Swale 

V-shaped with 
4H:1V side slopes 

1.686 
0.235–N.Side 
0.125–S.Side 

Doherty Lane Storm Sewers 

MH1 to OGS 5-year Storm Sewer 375 mm 0.124 0.109 

OGS to Block 12 5-Year Storm Sewer 450 mm 0.202 0.165 

Note: 
1. Units:  cms – cubic metres per second; m – metres; mm – millimetres. 
2. Design calculations for storm sewers and grassed swales are provided in Appendix E (Table E.1 and Table 

E.2). 
3. Storm sewer sizes are preliminary and subject to detailed design. 
4. MH1 – Maintenance Hole 1. 
5. OGS – oil/grit separator. 
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In addition, the ditch topography along the west side of Mount Pleasant was surveyed and 
hydraulic computations undertaken to confirm the respective ditch has capacity to 
accommodate flow from the proposed subdivision.  As previously described, the proposed 
bioretention area will drain to the Mount Pleasant ditch in vicinity of Node 7 as shown on Figure 
3.1.   
 
Based on the topographic survey, the Mount Pleasant ditch is typically v-shaped with 2 
horizontal to 1 vertical sides slopes, nominal depth of 0.35 metres, and at a 3.8 percent slope.  
The hydraulic capacity of this ditch section is 0.411 cubic metres per second (cms).  The 
computed 100-year peak flow to the ditch immediately downstream of Node 7 is 0.078 cms.  
Therefore, the Mount Pleasant ditch can accommodate the projected peak flows from the site.  
Supporting computations are provided in Appendix E (Table E.3). 
 
Hydraulic computation of outlet velocity associated with the proposed bioretention area outlet 
structure was undertaken (i.e., outlet pipe to the ditch along Mount Pleasant).  The respective 
outlet velocity under the 100-year design event was computed to be approximately 1 metre 
per second.  To minimize risk of erosion, the minimum nominal size of rip rap required is 50 
millimetres.  Subject to detailed design, it is anticipated that minimum size of rip rap specified 
will be in the order of 100 millimetres to 150 millimetres with possibly larger sized rip rap 
extending from the outlet headwall downstream for a metre.  Supporting computations are 
provided in Appendix E (Table E.4). 
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6.0 DRAINAGE SYSTEM OPERATION AND MAINTENANCE CONSIDERATIONS 
 
Listed below are operation and maintenance considerations for the drainage system and 
stormwater management features.  Inspection and maintenance considerations for 
bioretention area are identified in Section 4.5.3 of the Low Impact Development Stormwater 
Management Planning and Design Guide (Credit Valley Conservation and Toronto and Region 
Conservation, 2010).  Inspection and maintenance considerations for other types of LIDs are 
also identified in the respective design guide. 
 

1. Construction of the drainage works, specifically Low Impact Development (LID) 
features be scheduled and phased to ensure integrity is not compromised during 
construction. 

 
2. Drainage works, stormwater management measures, and LID features be inspected 

on a routine basis to verify they are functioning as intended.  This could include periodic 
inspections after major storm events to determine whether corrective actions are 
required.  For the first two years following construction the LID features should be 
inspected quarterly and after major storm events.  Subsequently, inspections should 
be conducted in the spring and fall of each year and after major storm events. 

 
3. The grassed swales be maintained on a routine basis to remove any accumulated 

trash, mow grass, and remove woody material.  It is anticipated that significant portions 
of the system will be maintained by private property owners. 
 

4. The grassed swale system be inspected on a routine basis and any identified erosion, 
gullies, rills, or bare spots repaired. 
 

5. With respect to the bioretention area, summarized in Table 6.1 are suggested routine 
inspection and maintenance activities, and annual spring inspection and maintenance 
activities.  This information is adapted from Credit Valley Conservation and Toronto and 
Region Conservation (2010). 
 

6. Signage be posted indicating natural or environmental protection areas, and that they 
are not to be disturbed or altered without authorization from the Town of Caledon or 
Toronto Region Conservation Authority.   

 
In addition to the above, operation and maintenance considerations for stormwater 
management facilities are outlined in the Town of Caledon Development Standards Manual 
(2019). 
 

TABLE 6.1: BIORETENTION AREA INSPECTION AND MAINTENANCE ACTIVITIES 
 

Activity/Inspection Item Schedule/Corrective Action 

Routine Inspection and Maintenance Activities 

Inspect for vegetation density, damage by foot or 
vehicular traffic, channelization, accumulation of 
debris, trash and sediment, and structural damage to 
either pre-treatment devices or outlet works. 

After every major storm event, quarterly for first two 
years, and twice annually thereafter. 

Regular watering may be required during the first two 
years until vegetation established. 

As needed for the first two years of operation. 
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Remove trash and debris from pre-treatment devices, 
bioretention area surface, and inlets and outlets. 

At least twice annually.  More frequently if desired for 
aesthetic reasons. 

Remove accumulated sediment from pre-treatment 
devices and inlet/outlet areas, remove accumulated 
sediment on bioretention area surface, trim trees and 
shrubs, replace vegetation and remove invasive 
growth, repair eroded or sparsely vegetated areas. 

Annually or as needed. 

Annual Inspection Items and Corrective Actions 

Vegetation health, diversity, and density. 

Remove dead and diseased plants, add 
reinforcement planting to maintain desired vegetation 
density, prune woody matter, check soil pH for 
specific vegetation, add mulch to maintain 25 mm 
layer if applicable. 

Sediment build-up and clogging of inlets/outlets. 

Remove sand that may accumulate at the 
inlets/outlets or on the surface following snow melt, 
examine the contributing drainage area for bare soil 
and stabilize accordingly, check that pre-treatment 
device or measures are properly functioning. 

Ponding for more than 48 hours. 

Check outlet piping for clogging and flush out, apply 
core aeration or deep tilling, mix amendments into 
the soil, remove and replace top 75 mm of 
bioretention soil. 
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7.0 SANITARY AND WATER SERVICING PLAN 
 
The proposed Laurelpark Subdivision will be serviced with municipal water and private on-site 
sewage disposal systems.  Consistent with Section 44 (4) of the Oak Ridges Moraine 
Conservation Plan (ORMCP), the construction of partial services is permitted within the 
Palgrave Estates Residential Community.  Section 43 of the ORMCP requires that water and 
sewage services maintain the ecological integrity of hydrological features and key natural 
heritage features, maintain quantity and quality of groundwater and surface water, maintain 
stream baseflows, comply with the applicable watershed plan and water budget and 
conservation plan, that the water use projected for the development will be sustainable, and 
that water and service trenches be planned designed and constructed so as to keep disruption 
of natural groundwater flow to a minimum. 
 
The Regional Municipality of Peel Official Plan requires that proposals for water infrastructure 
within or crossing areas designated as Protected Countryside demonstrate that: 
 

 servicing can be provided in a manner that does not negatively impact ecological 
features and functions, quality and quantity of ground and surface water, including 
stream baseflow, and is sufficient to accommodate the proposed use; 
 

 applicable recommendations, standards or targets within watershed plans and water 
budgets are reflected; and 

 
 any sewage and water servicing installation is planned, designed and constructed to 

minimize surface and groundwater disruption. 
 
The sanitary and water servicing plan for the proposed Laurelpark Subdivision is consistent 
with these policies.  For instance, the site water balance has been considered, proposed 
services are shallow in depth and will not impact the local and regional groundwater regime, 
and an adaptive stormwater management approach is proposed.  
 
7.1 Sanitary Servicing Plan 
 
Consistent with Section 7.1.8.1 of the Town of Caledon Official Plan, sanitary servicing for the 
proposed subdivision will be by individual on-site sewage disposal systems (e.g., septic 
systems) conforming to the Ontario Building Code.  Subject to detailed design at the Building 
Permit application stage, it is anticipated that the on-site sewage disposal systems would 
comprise a septic tank(s) sized at twice the daily design flow, effluent filter, tertiary treatment 
unit, dispersal bed, and ancillary piping, pumping system(s), and controls.  A tertiary treatment 
unit is anticipated to be required to fit the respective dispersal bed within the lot structure 
envelope in conjunction with the dwelling and driveway features.  Alternative tertiary treatment 
units can be found in Supplementary Standard SB-5, Approved Treatment Units, of the Ontario 
Building Code.   
 
Illustrated on drawings 16-168-A-4 and 16-168-A-5 (Appendix E) are preliminary grading plans 
for the subdivision with preliminary sitings of the dwellings and dispersal beds.  As shown, the 
dispersal beds have been sited on lands within structure envelopes where the slope is less 
than 10% consistent with Section 7.1.9.11 of the Town of Caledon Official Plan.  It should be 
noted that the maximum slope for siting of dispersal or leaching beds, per the Ontario Building 
Code, is 25% (i.e., 4 horizontal to 1 vertical).  Section 7.1.9.32 of the PERCSP identifies that 
sewage disposal systems will be normally located a minimum of 30 metres from any pond or 
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stream to minimize nutrient enrichment.  Proposed preliminary sitings for dispersal beds 
associated with sewage disposal systems are consistent with this policy.  Supporting nutrient 
loading computations have been provided by Azimuth Environmental Consulting Inc. (2017, 
2019). 
 
The septic system dispersal bed sizes shown on the grade control plans are based on the 
following assumptions: 
 

 the lots will be serviced with a dispersal bed contact area of 500 square metres or less 
(an area of 500 square metres is shown on the engineering plans provided in Appendix 
E); and 
 

 in-situ soil percolation rate or `T` time is greater than 50 minutes per centimeter. 
 

With a typical tertiary treatment system, a dispersal bed with a contact area of 500 square 
metres and in-situ soil percolation rate or `T` time of greater than 50 minutes per centimeter 
can accommodate a maximum daily design flow of 4,000 litres per day.  
 
By way of example, a maximum daily design flow of 4,000 litres per day is representative of 
an approximately 400 square metre (4,306 square foot) home with four bedrooms.  This is 
consistent with the size of homes anticipated for the proposed subdivision. 
 
Detailed engineering design of the on-site sewage disposal will be undertaken at the Building 
Permit application stage and reflect site specific soil conditions and house designs.  Detailed 
design of the on-site sewage disposal systems would be in general conformance with the 
Ontario Building Code. 
 
7.2 Water Servicing Plan 
 
7.2.1 Water Demand 

 
The proposed subdivision comprises 8 estate residential lots.  The estimated water demand 
is summarized in Table 7.1. 
 

TABLE 7.1: ESTIMATED WATER DEMAND FOR THE LAURELPARK SUBDIVISION 
 

Population 
Type 

Number 
of Units 

Population 
Density 

Average 
Consumption 

Rate 
(L/cap/day) 

Subdivision 
Average Day 
Consumption 

(L/day) 

Subdivision 
Max. Day 

Consumption 
(L/day) 

Subdivision 
Peak Hour 

Consumption 
(L/hour) 

Residential 8 2.7 280 6,048 12,096 2,660 

Note: 
1. Units:  L/cap/day – litres per capita per day; L/day – litres per day; L/hour – litres per hour. 
2. Consumption values determined by rounding the total subdivision population to 22 people. 
 
7.2.2 Water Supply and Distribution 
 
The Laurelpark Subdivision will be serviced by municipal water.  There is an existing 300-
millimetre diameter watermain located on the west side of Mount Pleasant Road and a 50-
millimetre watermain on the Diamondwood Drive cul-de-sac.  It is proposed that lots 4 through 
8 on Doherty Lane of the Laurelpark Subdivision be serviced by a 150-millimetre diameter 
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watermain connected to the 300-millimetre watermain on Mount Pleasant Road.  The Doherty 
Lane watermain would be complete with required appurtenances such as valving and 
hydrants.  A schematic of the water servicing plan is provided in Figure 7.1. 
 
On the western portion of the site, the water services for lots 1, 2, and 3 would be connected 
to the existing 50-millimetre diameter watermain associated with the Diamondwood Drive cul-
de-sac.  Each lot would have a separate water service. 
 
The water distribution system would be designed, supplied, and installed in general 
conformance with the Region of Peel Public Works Design, Specifications and Procedures 
Manual, Linear Infrastructure, Watermain Design Criteria (2010).   
 
7.2.3 Water Services 
 
All water services will be single service connections that are supplied and installed in general 
conformance with the Region of Peel Public Works Design, Specifications and Procedures 
Manual, Linear Infrastructure, Watermain Design Criteria (2010).  The minimum water service 
size will be 25 millimetres (mm) consistent with Region of Peel design criteria.   
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8.0 ROADWAY AND GRADING 
 
8.1 General Description and Location 
 
Access to the subdivision would be from Mount Pleasant Road for the five lots on the eastern 
part of the site.  The five lots would be located on a cul-de-sac named Doherty Lane.  The 
three lots on the western part of the site would be accessed from Diamondwood Drive with 
individual driveways.  The internal road layout is shown in Figure 2.1, and preliminary road and 
driveway profiles and cross-sections provided are provided in Appendix E.   
 
For lots 1, 2, and 3, driveway design, including provision for fire department access, would be 
undertaken at the Site Plan and Build Permit application stages.  At this stage (Draft Plan 
approval), only the driveway for Lot 1 is expected to exceed 90 metres in length from a public 
thoroughfare: a turnaround around area has been included for Lot 1. 
 
Lots 4, 5, 6, 7, and 8 would be located on Doherty Lane.  The proposed road associated with 
Doherty Lane will comprise a combined rural and urban road cross-section.  The right of way 
width for Doherty Lane would be 20 metres.  The pavement width would be 7.9 metres 
consistent with Town of Caledon Standard No. 202. 
 
The cross section of Doherty Lane (refer to Figure 8.1) would comprise a curbed road with 
grass swales to better reflect the rural setting, accept drainage from adjacent lots where 
applicable, encourage passive infiltration of storm water, provide linear storage in the 
conveyance system to dampen hydrologic response, and provide pre-treatment of storm water 
prior to discharge to the bioretention area.  Within the road right of way, where applicable, 
driveway culverts would be provided for the lots and also, if required, to access infrastructure 
such as fire hydrants and transformers.  Where possible, the utilities and services would be 
located along one side of the road.  Drainage from the paved section of road to the grass 
swales would be via curb outlets. 
 
8.2 Road Design 
 
The proposed road horizontal alignment, vertical profile, and preliminary road grades are 
shown on the engineering drawings provided in Appendix E.  Design of the road in both plan 
and profile is in general conformance with Town of Caledon Development Standards Manual 
(2019).  Vertical curves have been incorporated in the preliminary road design for Doherty 
Lane and driveways for lots 1, 2, and 3.  A schematic of the typical road cross-section for 
Doherty Lane is provided in Figure 8.1.   
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FIGURE 8.1
LAURELPARK SUBDIVISION - PROPOSED TYPICAL 20.0m ROW ROAD CROSS-SECTION

SCALE: N.T.S.

NOTES

1. CROSS SECTION ORIENTED LOOKING WEST INTO THE SUBDIVISION.

2. THE INFORMATION SHOWN HEREIN IS PRELIMINARY AND SUBJECT TO DETAILED DESIGN.
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9.0 EROSION AND SEDIMENT CONTROL  
 
9.1 General  
 
An Erosion and Sediment Control Plan will be prepared at the detailed design stage consistent 
with the Town of Caledon Development Standards Manual (2019) and the Erosion & Sediment 
Control Guideline for Urban Construction prepared by the Greater Golden Horseshoe Area 
Conservation Authorities (2006).  For project construction, the key items will be limiting 
construction activities to defined working areas, managing water from dewatering activities, 
and managing surface runoff.  Summarized in Table 9.1 are general procedures and mitigation 
measures to be implemented to avoid impacts.  A preliminary Erosion and Sediment Control 
Plan for the project is provided in Appendix E. 
 

TABLE 9.1: GENERAL PROCEDURES AND MITIGATION MEASURES FOR EROSION 
AND SEDIMENT CONTROL 

 

Principle No. Description 

1. 
Prepare a typical Erosion and Sediment Control Plan for the project construction 
outside of stream crossings and water bodies. 

2. 
Install temporary sediment controls prior to the start of construction per the typical 
details on the Erosion and Sediment Control Plan. 

3. 
Delineate the working area prior to the start of construction and confine operations 
to the defined area. 

4. Enclose temporary topsoil and subsoil stockpile areas with sediment control fence. 

5. 
Maintain construction accesses, working areas, and temporary material storage 
areas in good repair. 

6. 

Operate machinery in a manner that minimizes disturbance to the environment: 
- protect entrances at machinery access points (e.g., using swamp mats, log mats, 
or rock pads), and establish single site entry and exit points. 
- construction equipment and machinery to arrive on site in a clean condition and be 
maintained free of fluid leaks. 
- no equipment operation on the streambed and in flowing water. 
- wash, refuel and service machinery and store fuel and other materials in designated 
areas away from water bodies. 
- keep an emergency spill kit on site in case of fluid leaks or spills. 

7. 
Inspect, maintain, and repair sediment controls until completion of construction and 
site restoration. 

8. 
Keep additional erosion and sediment control materials, such as sediment control 
fencing and clear stone, on-site for emergencies and repairs. 

9. 
Remove and dispose temporary sediment controls following completion of 
construction and site restoration. 

10. 

Vegetate any disturbed areas by planting and seeding preferably with native 
grasses and cover such areas with mulch to prevent soil erosion and to help seeds 
germinate. If there is insufficient time remaining in the growing season, the site 
should be stabilized (e.g., cover exposed areas with mulch, straw, or erosion 
control blankets to keep the soil in place and prevent erosion) and vegetated the 
following growing season. 

 
The erosion and sediment controls will comprise management actions and measures to be 
implemented prior to any land grading or construction activities on the site.  Consistent with 
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the Town of Caledon Development Standards Manual (2019), erosion and temporary sediment 
controls would be inspected on a weekly basis and after each rain event 10 millimetres or 
greater or a significant snow melt.  These inspections would ensure that the controls are in 
proper working condition and maintained.  A permanent record of these inspections is required 
to be forwarded to the Town of Caledon Finance and Infrastructure Department within five 
days of the inspection.   
 
All disturbed ground left inactive, including topsoil stockpiles, would be stabilized by seeding, 
sodding, mulching or covering, or equivalent control measures.  The period of time of inactivity 
shall not exceed 30 days, unless otherwise authorized by the Project Manager. 
 
9.2 Topsoil Management Plan 
 
Consistent with the Town of Caledon Development Standards Manual (2019), all stockpiles 
containing more than 100 cubic metres of material shall be located a minimum of 10 metres 
away from the roadway, drainage channels, or an occupied residential lot.  The maximum side-
slopes for topsoil stockpiles shall be 3.0 horizontal to 1.0 vertical.  Location of topsoil stockpiles 
on lands to be dedicated to the public is prohibited.  Topsoil stockpiles shall be located, where 
possible, on private lands between houses and on rear yards.   
 
The Geotechnical Report for the project prepared by Terraprobe Inc. (2017) has identified a 
250 to 400 mm layer of topsoil across the site.  Construction of site services will involve 
stripping and stockpiling of topsoil associated with the road right of way and a strip along the 
right of way to facilitate grading.   
 
Based on an assumed average topsoil depth of 300 mm, it is estimated that the volume of 
topsoil to be managed during the site servicing phase is 2,000 cubic metres.  The estimated 
2,000 cubic metres of topsoil would be managed as follows: 
 

 2,000 cubic metres stripped from the road right-of-way plus an average width of 5 
metres on each side and stockpiled 
 

 1,500 cubic metres of topsoil removed from the stockpiles and placed on the boulevard 
and bioretention area 
 

 the remaining 500 cubic metres of topsoil from the stockpiles spread on the lots as lot 
and house construction progresses 

 
It is anticipated that no topsoil will be either exported from the site or imported to the site. 
 
Each estate lot, within the structure envelope, will be individually graded based on house 
design and orientation, and driveway and septic system design.  Topsoil would remain on the 
property during grading.  Once house, driveway, septic system construction, and lot grading is 
completed, the topsoil would be spread and seeded.  Any lots with a topsoil deficit could have 
material supplemented from the topsoil stockpile. 
 
The location of topsoil stockpile(s) would be determined following Draft Plan approval at the 
detailed design stage.  For erosion and sediment control planning, it would be specified that 
any stockpiles remaining at the end of the season will be hydroseeded with a native seed 
mixture and closed off with full perimeter sediment control fence. 
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9.3 Emergency Contact Information 
 
As part of the erosion and sediment control planning process, emergency contact numbers 
would be provided on the project engineering drawings, and a contact list kept on-site and be 
readily available.  An example emergency contact list is provided in Table 9.1.  The applicable 
contacts would be confirmed and updated, as required, at the detailed design and construction 
stages.  
 
TABLE 9.1: EROSION AND SEDIMENT CONTROL PLAN EMERGENCY CONTACT LIST 

 

Name/Agency Phone Number 

Town of Caledon – Finance and Infrastructure (905) 584-2272 

Toronto and Region Conservation Authority (416) 661-6600 

Ministry of the Environment, Conservation and Parks Spills 
Reporting 

(416) 325-3000 

Owner – Laurelpark Inc. (905) 822-2615 

Project Engineer – Calder Engineering Ltd. (905) 857-7600 
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10.0 UTILITY SERVICES  
 
It is proposed that gas and communication utilities will be provided for the Laurelpark 
Subdivision by connection to existing utilities either (i) in vicinity of the intersection of Oak Knoll 
Drive and Mount Pleasant Road, (ii) along Mount Pleasant Road, or (iii) available from 
Diamondwood Drive.  Oak Knoll Drive is located approximately 130 metres north of the 
proposed entrance to the Laurelpark Subdivision.   
 
Electrical power to the site will be provided by connection to existing power line infrastructure 
either on Mount Pleasant Road or Diamondwood Drive.   
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11.0 SUMMARY  
 
1. Calder Engineering Ltd. has been retained by Laurelpark Inc. to complete a Preliminary 

Engineering and Stormwater Management Report for the proposed Laurelpark 
Subdivision in the Palgrave Estate Residential Community of the Town of Caledon.  The 
report is supporting documentation for the respective subdivision Draft Plan application 
and has been prepared to meet requirements of sections 7.1.18.7 and 7.1.18.8 of the 
Town of Caledon Official Plan and applicable sections of the Oak Ridges Moraine 
Conservation Plan (Ontario Regulation 140/02).  

 
2. The overall site comprises approximately 10.38 hectares or 25.64 acres.  It is proposed 

to develop the site with 8 estate residential lots using a combined rural and urban road 
cross-section, individual private septic systems for sewage disposal, and municipal 
water.  Drainage and storm water would be managed using an adaptive stormwater 
management approach and application of Low Impact Development (LID) practices.  The 
objective of the adaptive stormwater management approach is to provide the framework 
and process for meeting Town of Caledon and Conservation Authority stormwater 
management criteria, and protection of site environmental features. 
 

3. The site is part of the Humber River Watershed.  Surface flow on the site is typically via 
sheet flow to the topographic lows and then off-site via either intermittent or ephemeral 
drainage features.  A portion of the site drains northward and a portion drains southward: 
both to tributaries of Cold Creek which is part of the Humber River Watershed.  Cold 
Creek is a tributary of the main branch of the Humber River.  The site falls within the 
jurisdiction of the Toronto and Region Conservation Authority.   
 

4. Drainage and storm water would be managed using an adaptive stormwater 
management approach and application of Low Impact Development (LID) practices.  The 
objective of the adaptive stormwater management approach is to provide the framework 
and process for meeting Town of Caledon and Conservation Authority stormwater 
management criteria and protection of site environmental features.  The approach 
includes: 

 
 establishment of stormwater management criteria 
 establishment of performance objectives 
 outline of a stormwater management strategy 
 monitoring to gain additional information on site natural features and groundwater 

conditions 
 identification of indicators to assess effectiveness of the stormwater management 

strategy 
 identification of triggers to initiate review of the stormwater management strategy 
 development of contingency plans and adaptive management measures to offset any 

identified impacts 
 

5. The proposed stormwater management strategy comprises a “treatment train” approach 
utilizing a combination of lot level controls and Low Impact Development (LID) measures 
to minimize potential increases in volume of runoff and provide, as far as practical, a 
natural hydrologic response.  Measures are proposed to be undertaken at the source, 
and conveyance and end of pipe locations, and are as follows: 
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 recharge of residential roof and driveway storm water by direction to grassed and 
naturalized areas to promote filtering and natural infiltration; 

 
 discharge of foundation drain water to rear and side lot areas; 
 
 by lot grading, direction of structure envelope drainage, via sheet flow, towards 

grassed and naturalized areas versus the road right of way; 
 
 as far as practical, application of grassed swales for road drainage versus a piped 

storm sewer system; 
 

 use of an oil/grit separator where road drainage is to a bioretention area; and 
 
 use of a bioretention area to temporarily detain and slowly release storm water to 

meet applicable stormwater management criteria. 
 
The use of grassed swales versus a piped storm sewer system is proposed to encourage 
passive infiltration of storm water, provide linear storage in the conveyance system to 
dampen hydrologic response, and provide pre-treatment of storm water prior to 
discharge to the bioretention area.  Where road drainage is directed to a bioretention 
area, pre-treatment is provided by a combination of grassed swales and an oil/grit 
separator. 

 
6. Hydrologic modelling and “desk-top” assessments were performed to develop and 

evaluate the proposed Stormwater Management Plan.  Based on the respective 
technical analyses, proposed stormwater management criteria for quantity control, 
quality control, erosion control, and water balance can be achieved. 
 

7. The minor and major drainage system will consist of both the proposed road system, 
grassed swales, and storm sewers.  As much as practical, the existing natural drainage 
patterns will be maintained.  The drainage system will be designed to manage storm 
water for up to the 100-year design storm consistent with Town of Caledon Development 
Standards Manual (2019) and Toronto and Region Conservation stormwater 
management criteria.  Peak flows up to the 100-year design level would be contained 
within the municipal road right-of-way, and a bioretention area prior to release to the 
environment. 
 

8. Sanitary servicing for the proposed subdivision will be by individual on-site sewage 
disposal systems (e.g., septic systems).  Subject to detailed design at the Building Permit 
application stage, it is anticipated that the on-site sewage disposal systems would 
comprise a septic tank(s) sized at twice the daily design flow, effluent filter, tertiary 
treatment unit, dispersal bed, and ancillary piping, pumping system(s), and controls.  A 
tertiary treatment unit is anticipated required to fit the respective dispersal bed within the 
lot structure envelope in conjunction with the dwelling and driveway features.  

  
9. The Laurelpark Subdivision will be serviced by municipal water.  There is an existing 

300-millimetre diameter watermain located on the west side of Mount Pleasant Road and 
a 50-millimetre watermain on the Diamondwood Drive cul-de-sac.  It is proposed that lots 
4 through 8 on Doherty Lane of the Laurelpark Subdivision be serviced by a 150-
millimetre diameter watermain connected to the 300-millimetre watermain on Mount 
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Pleasant Road.  The Doherty Lane watermain would be complete with required 
appurtenances such as valving and hydrants.  On the western portion of the site, the 
water services for lots 1, 2, and 3 would be connected to the existing 50-millimetre 
diameter watermain associated with the Diamondwood Drive cul-de-sac.  Each lot would 
have a separate water service.  The water distribution system would be designed, 
supplied, and installed in general conformance with the Region of Peel Public Works 
Design, Specifications and Procedures Manual, Linear Infrastructure, Watermain Design 
Criteria (2010).   
 

10. Considerations are provided for erosion and sediment control planning and a preliminary 
Erosion and Sediment Control Plan prepared for the project.  Erosion and sediment 
control planning would be undertaken consistent with the Town of Caledon Development 
Standards Manual (2019) and the Erosion & Sediment Control Guideline for Urban 
Construction prepared by the Greater Golden Horseshoe Area Conservation Authorities 
(2006). 

 
 
Respectfully submitted, 

 

CALDER ENGINEERING LTD. 

 

Robert J. Whyte, M.Sc., P.Eng.  
Project Manager 
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