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1.0 INTRODUCTION

Valdor Engineering Inc. has been retained by Mount Nicholas Holdings, Inc. to provide consulting
engineering services for the proposed residential subdivision located on a 5.84 hectare parcel
located west of Main Street and north of Queen Street in the Alton Community of the Town of
Caledon as illustrated in Figure 1.

1.1 Existing Conditions

The subject site is currently vacant and has rolling topography with tree cover. The site is
bounded to the east by residential lots fronting Main Street and to the south by residential
lots fronting Amelia Street. The site is bounded to the north and west by a forested area.
The subject site has access to Amelia Street to the south as well as access to Main Street
to the east via the untravelled road allowances of Spring Street and Nicholas Street.

1.2 Proposed Development

The proposed development consists of 15 residential lots for detached dwellings which
will be serviced by the northly extension of Amelia Street to connect to Main Street via the
untravelled road allowance of Spring Street. A large woodlot on the west side of the site
will be preserved and will be contained within Lot 7.

The configuration of the proposed development is illustrated in Figure 2. The development
statistics and the equivalent population data are summarized in Table 1. A copy of the draft
plan of subdivision indicating the configuration of the lots is included in Appendix “A”
together with calculation of the equivalent population.

Table 1. Development Statistics

Area Residential
Land Use Units
(Ha) (No.)
Residential Lots 5.44 15
Road Allowances & 0.30m Reserves 0.39
TOTAL 5.84 15

1.3 Purpose of Report

This report has been prepared in support of the application for draft plan approval for the
subject property. The primary intent of the report is to demonstrate the viability of water
and wastewater servicing, storm drainage and stormwater management, grading as well
as vehicular and pedestrian access for the proposed development with respect to
applicable guidelines, policies and design criteria.

This report has been prepared based on a review of the topographic survey and
background studies, discussions with engineering staff at the Town of Caledon, Region of
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Peel and Credit Valley Conservation, as well as visits to the site. The conceptual design
is documented on a series of large size preliminary plans which are contained in a pocket
at the rear of this report. This document provides guidance for detailed engineering design
of the subdivision.

2.0 WATER SERVICING

The Region of Peel is responsible for the treatment and distribution of water within the Town of
Caledon as well as the City of Brampton and the City of Mississauga. The Region’s South Peel
Drinking Water System is a lake-based system that supplies a population of over 1.3 million
people in the urban area drawing water from Lake Ontario after which it is treated at either the
Lakeview or Lornepark water treatment facilities. The rural communities of Caledon including
Palgrave, Caledon East, Caledon Village, Cheltenham Village, Inglewood as well as Alton are
serviced by well based water systems which are operated by the Region of Peel.

The community of Alton is serviced by the Caledon Village — Alton Drinking Water System. This
system consists of wells in both Caledon Village and in Alton which are interconnected to form a
single system which includes a water treatment plant and service a population of approximately
4,900. The subject site is located within Water Pressure Zone AV12. The following is a summary
of the water servicing requirements for the subject site.

2.1 Domestic Demand

The domestic water demand is to be calculated using the Region of Peel engineering
design standards which includes the following parameters:

Residential Average Day Demand: 280 L/person/day
Maximum Day Factor: 2.0
Peak Hour Factor 3.0

A detailed tabulation of the domestic water demand calculation is detailed in Table B1 of
Appendix “B”. The demands are summarized in Table 2 below.

Table 2. Domestic Water & Fire Flow Demand

Land Use Equivalent | Average Maximum Peak Fire Maximum | Maximum
Population Day Day Hour Flow Day Plus Day Plus
Demand Demand | Demand Fire Flow | Fire Flow

(Persons) (L/min) (L/min) (L/min) (L/min) (L/min) (L/s)

Detached Dwellings 60 11.7 23.3 35.0 5,000 5,023 83.7

2.2 Local Watermains & Service Connections

The local water distribution system within the subdivision will consist of watermains of
150mm diameter. This internal water system will connect to the existing 200mm diameter
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watermain on the Main Street and the existing 150mm diameter watermain on Amelia
Street at Nicholas Street.

Based on Ontario Building Code (OBC 2012) regulations (7.6.3.4.(1) and (5) and Table
7.6.3.4), the houses will be serviced with 25mm diameter water connections given that it
is anticipated that the dwellings will each have more than 16 fixture units.

Water meters are to be purchased from the Region and will be installed in the basement
of each dwelling unit with a remote readout device located on the exterior ground floor wall
of the unit. A copy of the standard water service connection detail are included in
Appendix “B”. The location of the existing and proposed watermains are indicated in on
the Functional Servicing Plan.

2.3 Fire Protection

The fire flow required for the proposed detached dwelling units and commercial buildings
was calculated using the criteria indicated in the Water Supply for Public Fire Protection
Manual, 1999, by the Fire Underwriters Survey (FUS). The calculation incorporates
various parameters such as coefficient for fire-resistant construction, an area reduction
accounting for a fire-resistant (one hour rating) protection, a reduction for low-hazard
occupancies, and a factor for neighbouring building proximity.

Based on the calculations, the minimum fire suppression flow required for the detached
dwellings is 5,000 L/min. The preliminary fire flow calculation is shown in Table B2
contained in Appendix “B”. In accordance with the Region of Peel standards, this flow
must be available at the nearest hydrant with a minimum pressure of 140 KPa.

Fire hydrants will be provided along the road at a 150m spacing in accordance with the
Region of Peel design criteria. A copy of the standard fire hydrant connection detail is
included in Appendix “B”. The location of the existing proposed fire hydrants are
indicated on the Functional Servicing Plan.

3.0 WASTEWATER SERVICING

The Region of Peel operates and maintains approximately 3,500 Km of sanitary sewer including
those within the urban areas of Caledon as well as those in the City of Brampton and the City of
Mississauga. Wastewater treatment for these urban areas is provided by the Clarkson and G.E.
Booth Lakeview Wastewater Treatment facilities located on the shore of Lake Ontario. Caledon’s
Inglewood Community is serviced by the Inglewood Communal Wastewater Treatment Station
which discharges to the Credit River. Homes in the balance of Caledon’s rural communities,
including Alton are serviced by individual private on-site sewage systems.

The following sections detail the sizing of the private on-site sewage systems in accordance with
the Ontario Building Code.

q
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3.1 Wastewater Design Flow

In accordance with Part 8 of the Ontario Building Code (OBC) the daily design flow for a
dwelling is to be calculated based on the floor area of the dwelling, the number of
bedrooms and the number of fixture units.

Although architectural house plans are not yet available, for the purpose of confirming
servicing feasibility, it is assumed that the proposed detached dwellings will have four
bedrooms, 278 m? (3,000 sq.ft) of floor area with 24.5 fixture units. Based on these
parameters the design sewage flow has been calculated to be 2,800 L/day as summarized
in Table 3. The calculation of the design flow is provided in Table C1 and the listing of
fixture units is provided in Table C2 which are both included in Appendix “C”.

A Preliminary Geotechnical Investigation prepared by Sirati & Partners Consultants
Limited determined that the native soils across the lots consist of sand, sandy silt or silty
sand. A Hydrogeological Investigation prepared by Palmer Environmental Consulting
Group Inc. includes a Septic System Servicing Assessment with percolation rates. Based
on this assessment the preliminary sizing of septic systems have been based on a
percolation rate (“T” time) of 28 min/cm. Excerpts from the Preliminary Geotechnical
Investigation and the Hydrogeological Investigation are included in Appendix “C”.

Table 3. Wastewater Flow

House Size: 278 m? (3,000 sq.ft.), 4 bedrooms, 24.5 fixture units
Design Flow, Q: 2,800 L/day

Native Soils: Sand, Sandy Silt, Silty Sand

Percolation Rate: 28 minutes / cm

Tertiary Treatment Septic System:

Anaerobic Digester Tank 5,664 L

Waterloo Biofilter® Tank Model AD-7480

Area Bed: Stone Layer: 37.3 sq.m.
Sand Layer: 196.0 sq.m.

3.2 Septic System Components

In order to provide high quality treatment and reduce nitrate loading, tertiary treatment
septic systems are proposed for all of the lots within the subdivision. There are several
alternative treatment systems available which have been approved by the Ministry of
Municipal Affairs & Housing (MMAH) and recognized in the OBC. Alternative treatment
systems designed as "Treatment Units" other than septic tanks must meet the
requirements of Section 8.6.2.2 of the OBC and must produce tertiary quality effluent. One
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such technology providing tertiary treatment is the Waterloo Biofilter® manufactured by
Waterloo Biofilter Systems Inc.

Although there are several commercially available and OBC approved tertiary treatment
systems, the following is a summary of the sizing of a Waterloo Biofilter® system:

Anaerobic Digester Tank

A 100mm diameter gravity sanitary drain will convey sewage flows to the Waterloo
Biofilter Anaerobic Digester tank from plumbing fixtures on the main floor of the
dwelling and above. Fixtures in the basement will require an internal sewage
ejector to pump flow up to the gravity sanitary drain.

In accordance with Section 8.2.2.3 of the OBC the tank volume is to be a minimum
of twice the daily design flow as follows:

Minimum Tank Size = 2,800 L/day x 2 = 5,600 L
Available Anaerobic Digester Tank Size = 5,664 L
Pump Tank

Given that the effluent from the anaerobic digestor mut be pumped to the treatment
unit a pump tank is required. Based on a design flow of 2,800 L/day a Waterloo
Biofilter® tank model PT-3000 is required.

Tertiary Treatment Unit - Waterloo Biofilter®

The Waterloo Biofilter® is an aerobic trickling filter that uses an absorbent synthetic
filter material developed by researchers at the University of Waterloo and was
incorporated into the OBC in 1998. Effluent is applied intermittently over modules
of plastic foam pieces (patented biofilter medium) contained in wire mesh baskets.
This synthetic media is a support for microbiological growth, and these
microorganisms are responsible for the aerobic breakdown of the wastewater.
Approximately 50% of the effluent exiting the unit is pumped back to the septic
tank, while the other half is directed to a disposal bed.

In accordance with the manufacturer’s guidelines, based on a design flow of 2,800
L/day the Waterloo Biofilter ® model AD-7480 is required.

Subsurface Disposal: Area Bed

An area bed dispersal system is typically utilized with alternative treatment
systems for subsurface disposal. The area bed is to be comprised of a stone layer
overlying a sand layer where the stone layer is to be a minimum of 250mm in
depth, wrapped with a permeable geo-textile fabric, and comprised of stone
meeting the requirements of either Subclause 8.7.3.3.(1)(b)(i) or (ii) of the OBC.
Distribution pipes having 75mm diameter are to be spaced evenly within the stone
layer with spacing not exceeding 1.2m. The sand layer is to be a minimum of
300mm in depth having a percolation rate (“T” time) of 6 to 10 min/cm. The sand
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layer covers the entire area bed. The sizing of the stone layer and sand layer is
as follows:

Stone Layer:

Given that the daily design flow is less than 3,000 L, the loading on the
surface of the stone layer is calculated as follows:

Minimum Surface Area=Q/75=2,800/75 = 37.3m?

Sand Layer:
This sand layer is to extend over an area which is calculated as follows:

Minimum Surface Area = Q x T /400 = 2,800 x 28 / 400 = 196.0 m?

The area bed absorption system also includes a mantle extending a
minimum of 15m beyond the distribution pipe allows an additional area for
the effluent to seep laterally into the native underlying soils.

A summary of the tertiary treatment sizing is provided in Table 3. The location of
the area beds are indicated on the Functional Servicing Plan and the Functional
Grading Plan. The septic bed sizing calculations are included in Appendix “C”.

4.0 STORM CONVEYANCE SYSTEM

The subject site is located within the Credit River watershed which encompasses approximately
860 km? of area. The Credit River is almost 90 km long and meanders southeast from its
headwaters in Orangeville, Erin and Mono, through nine municipalities including Brampton,
eventually draining into Lake Ontario at Port Credit in Mississauga.

In particular, the property is located within the Shaw’s Creek sub-watershed which is one of twenty
sub-watersheds of the Credit River watershed. The Shaw’s Creek sub-watershed, referred to as
Tributary 17 is approximately 78 sq. km in area and is located partly within the Town of Caledon,
the Town of Erin, the Township of East Garafraxa, and the Town of Orangeville. All of the sub-
watersheds within the Credit River watershed are under the jurisdiction of the Credit Valley
Conservation Authority (CVC). A plan of the watershed is included in Appendix “D”.

In accordance with Town standards, a major / minor system storm conveyance concept has been
incorporated into the functional servicing design for the subject development. The following
sections provide a brief summary of the storm drainage components:

4.1 Minor System Design

In accordance with the Town’s engineering design criteria, the proposed development is
to be serviced with a minor storm sewer system that is designed to convey runoff from the
5-year storm event. The rainfall intensity values, /, are calculated in accordance with the
Town’s rainfall intensity duration frequency (IDF). Based on this data the rainfall intensity
for the 5- and 100-year rainfall events is calculated as follows:

—
—
—
—
—
—
—
—
—
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1593 4688

5 (t+11)0,8789 100 W

The peak flows are calculated using the following formula:

Q=RxAxIx2778 where: Q = peak flow (L/s)
A = area in hectares (Ha)
I = rainfall intensity (mm/hr)
R = composite runoff coefficient
t = time of concentration (min)

The IDF curve data detailed in the Town’s Engineering Standards is included in Appendix
“D”. A schematic design of the minor system is illustrated in on the Functional Servicing
Plan (Dwg. FSP-1).

The sizing of street catchbasins, ditch inlet catchbasins and rear lot catchbasins will be
completed at the detailed engineering design stage. The spacing of street catchbasins will
be in accordance with Town standards.

Total capture will be provided at two locations:

e The low point on Amelia Street, just south of Main Street, will provide total capture
for all drainage in the northern portion of the proposed development. Total capture
will be achieved via two double catchbasins in sags. The storm sewer will be sized
to convey the 100-year flow for this drainage area at detailed design.

¢ Due to grading constraints, it is not possible to construct a low point at the Amelia
Street and Nicholas Street intersection in order to capture drainage from the
majority of the site. To ensure total capture at this location, catchbasins with high-
capacity grates will be installed within the gutters. These catchbasins will be
connected directly to the proposed on-site SWM control (box culvert storage tank).

The design of this total capture catchbasins will be completed at the detailed design stage.

There is a large external drainage area to the south of the subject site that drains through
the development area. It is proposed that external flows will by-pass the SWM controls.
To achieve this, drainage from this external area will be intercepted by cut-off swales
directing flow to DICBs, which will in turn convey flow to a separate storm sewer running
in parallel with the storm sewer servicing the proposed development, bypassing the on-
site SWM controls. The two storm sewer systems will combine at the intersection of Amelia
Street and Nicholas Street and then flow will be conveyed along Nicholas Street to Main
Street in the form of a concrete box culvert.

Based on the Municipal Class Environmental Assessment Environmental Study Report
Final prepared by R.V. Anderson Associates Limited and the Alton Village Drainage Study,
Phase 2, prepare by R.J. Burnside & Associates Limtied, flow from the subject site, and
the upstream drainage area, is to be directed to the existing 750mm diameter culvert under
Main Street. In this regard, the proposed box culvert along Nicholas Street will discharge
to the Main Street ditch just upstream of the existing culvert as indicated on the Functional
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Servicing Plan (Dwg FSP-1) . Due to the relatively shallow depth of the existing culvert,
the proposed box culvert will have reduced cover. The final size and alignment of the box
culvert will be design and the detailed subdivisdion engineering stage.

4.2 Major System Design

The major system will generally be comprised of an overland flow route along the
municipal road network directing drainage to one of two total capture locations discussed
above. The major system flow route is illustrated in Functional Grading Plan (Dwg FGP-

1).
4.3 Foundation Drainage

It is anticipated that the proposed dwellings will have conventional basements which will
have foundation weeping tile. Given the high-water level within the proposed storm sewer
due to the on-site SWM controls, gravity connections will not be provided. Sump pumps
will therefore be required. The sump pumps are to discharge over splash pads to grassed
areas. The sump pumps are not to discharge to the septic system.

4.4 Roof Drainage
It is anticipated that the proposed dwellings will have conventional peaked roof with eaves

troughs and downspouts. As per standard practice the downspouts are to discharge to
grade over splash pads, preferably towards sodded areas.

5.0 FLOODPLAIN

As per the CVC regulation mapping provided in Appendix “D”, the subject site is not located
within the Shaw’s Creek floodplain. As such, no floodplain mitigation measures are required.

6.0 STORMWATER MANAGEMENT

11

6.1 Storm Drainage Areas

Based on the topographic survey and the proposed draft plan of subdivision, the
following is a summary of the pre- and post-development drainage areas. As per the
Town’s request, references to the findings and recommendations from the Alton
Village Drainage Study - Phase 2 Report prepared by R.J. Burnside & Associates
Limited was made. Excerpts from this report can be found in Appendix “E”.

6.1.1 Pre-Development
The existing site within the project area (Catchment 101, 2.65 ha) consists of
forested lands draining east to an existing culvert under Main Street, just north of

Nicholas Street.

Site elevations within the project area vary from approximately 423.5 m at the rear
of Lot 7, to approximately 404.0 m at the south-eastern limit of the site where the
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Amelia Street extension will meet the existing street. The existing slopes range
from approximately 7% to approximately 28%.

Figure 3 shows the pre-development condition storm drainage plan for the subject
site.

6.1.2 Post-Development

The subject site will be developed into an estate residential subdivision consisting
of 15 detached-home lots, a road and environmental zones.

The majority of the proposed development area (Catchment 201, 2.02 ha) will drain
to the proposed street and will be controlled by a box culvert storage tank located
under the street. The box culvert will provide quantity control and will discharge to
an Oil/Grit Separator which will provide quality control. This flow will be directed to
the existing 750 mm culvert under Main street and will follow the same drainage
patterns as the findings of the Alton Village Drainage Study - Phase 2 Report.

The rear of Lots 1-4 and the area south of the Nicholas Street intersection (Lot 15
and part of Lot 14) will drain uncontrolled (Catchment 202, 0.63 ha).

Figure 4 shows the post-development condition storm drainage plan for the
subject site.

6.1.3 External Areas

The external drainage area to the south of the proposed development (Catchment
301, 5.19 ha) will drain to cut-off swales located at the rear of Lots 5-15 and to a
separate storm sewer that will bypass the box culvert storage tank. The drainage
patterns for the external drainage area to the west of the proposed development
(Catchment 302, 2.24 ha) will generally remain untouched, but will be conveyed
under the Amelia Street extension via a proposed culvert with rip-rap sized for the
100 year storm for erosion protection. Further details will be provided at detailed
design.

6.2 Stormwater Management Design Criteria

The proposed SWM facilities shall be designed to provide the following levels of control
as per the requirements of the Ministry of the Environment (MOE), Credit Valley
Conservation (CVC) and the Town of Caledon:

¢ Quality Control: Water quality control shall be provided to achieve Enhanced
(Level 1) treatment of stormwater runoff (80% TSS removal).

e Erosion Control: Erosion control shall be provided to ensure zero runoff from
the first 5 mm of precipitation over the entire site area.

¢ Flood Control: Flood storage and control shall be provided to maintain peak
outflows from the site at or below pre-development levels for the 2-year through
100-year design storm events.
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e Water Balance: Pre-development annual infiltration rates are to be maintained
under post-development conditions.

6.3 Quantity Control

6.3.1 Pre-Development Condition

The development area is occupied by mostly forested areas with grassed lawn and
single detached areas as depicted in Figure 3. Based on the various surface types
the pre-development composite runoff coefficient was calculated to be 0.15. The
pre-development peak flows are calculated in Table E2 contained in Appendix
“E” and summarized in the first row of Table 4.

Table 4: Summary of Peak Flow Rates

Condition

Runoff Peak Flows (L/s)

Coefficient

2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year

Pre-Development 0.15 97.6 124.9 152.7 178.1 200.6 223.7

Post-Development-Unmitigated 0.48 304.7 389.8 476.8 556.1 626.2 698.5

Post-Development-Mitigated 0.48 96.9 122.3 146.7 169.2 187.9 207.2
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6.3.2 Post-Development Condition: Un-Mitigated

Based on a review of the Draft plan, the post-development storm drainage areas
and composite runoff coefficients for the development area were determined and
summarized in Figure 4. The surfaces include the impervious roofs, roads and
lawn areas.

Based on these surfaces, the proposed development has a higher level of
imperviousness than the pre-development condition and the post-development
runoff coefficient was calculated to be 0.48. The post-development unmitigated
peak flow calculation is provided in Tables E3-A and F3-B contained in Appendix
“E” and summarized in the second row of Table 4.

6.3.3 Post-Development Condition: Mitigated

A comparison of the first and second rows of Table 4 indicates that an increase in
peak flows is anticipated and therefore stormwater mitigation measures are
required.

In order to achieve the target discharge rates, an on-site stormwater detention
system consisting of a box culvert storage tank under Amelia Street and orifice
control is proposed to provide on-site detention. Ground surface detention is not
required.
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The stormwater quantity control was modelled using the modified rational method.
This method calculates the storage volume using the composite runoff coefficient
and the allowable release rate based on rainfall intensities using the Town’s
standard IDF data. Through an iterative process, a combination of orifice
diameters, high water levels (HWL) and detention volumes were analyzed to
optimize the SWM system.

Using an orifice diameter of 133 mm, the post-development 2- to 100-year peak
flows can be controlled to the pre-development flows, as indicated in the third row
of Table 4. Based on this, the required detention volume is 509.92 m?3, which is
less than the provided detention volume of 513.00 m®. The stormwater detention
calculations are provided in Table E4 to Table E6, all of which are contained in
Appendix “E” together with the summary Table E1. The location of the detention
tank and the control device are illustrated in Functional Servicing Plan (Dwg.
FSP-1).

The type of SWM detention pipe (box culvert, circular or elliptical) will be reviewed
at the detailed subdivision engineering design stage for consideration with respect
to future flushing and maintenance.

6.4 Quality Control

Based on the Stormwater Management Planning & Design Manual prepared by the
Ministry of the Environment (March 2003), various levels of treatment are defined with the
goal to maintain or enhance existing aquatic habitat based on the total suspended solids
(TSS) removal efficiency.

Based on the municipal criteria for the area, storm water quality control for the subject site
is to be designed to achieve “Enhanced” protection level (Level 1 treatment) which
provides 80% TSS removal. In order to provide stormwater quality control for the subject
site, catch basin infiltration trenches pretreated with goss traps in conjunction with an oil /
grit separator is proposed. Separators are generally implemented on relatively small sites
and are typically in the form of a pre-cast concrete maintenance hole with a deep sump
with a special insert which diverts low flows to a lower chamber to capture and store oil
and grit from the storm drainage discharge from the site. The insert diverts high flow away
from the lower chamber to ensure that captured pollutants do not scour or re-suspend.

For this application a Stormceptor® type oil / grit separator manufactured by Hanson Pipe
and Products Inc. has been selected. This separator has been sized in accordance with
the manufacturer's recommendations using the software PCSWMM for Stormceptor.
Based on the simulation, a Stormceptor® Model EFO4 has been chosen which, based on
the site area and imperviousness, has the capability of providing a TSS removal rate of
45%. Details of the oil grit separator sizing output and sections is provided in Appendix
“E”. The oil / grit separator has been located downstream of the orifice control such that
it receives only controlled flows in order to maximize its removal efficiency. The location
of the oil / grit separator is illustrated in Functional Servicing Plan (Dwg. FSP-1).
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The infiltration tanks will provide a TSS removal rate of 70%. With a treatment train
approach, a total TSS removal of 83.5% is achieved, which meets the water quality criteria
of 80%. Detailed calculations can be found in Table E.7 in Appendix “E”.

6.5 Erosion Control

As per the requirements of the Credit Valley Conservation Authority, the proposed site is
to ensure zero runoff from the first 5 mm of precipitation over the entire site area in order
to mitigate potential erosion downstream. As calculated in Table F1 in Appendix “F”, a
minimum storage volume of 44 m? is required.

An infiltration volume of 44.40 m3 will be provided in seven infiltration trenches located
underneath Amelia Street. These infiltration trench is discussed in further detail in Section
7.4. The erosion control target for the site is therefore being achieved.

6.6 SWM Inspection & Maintenance
The proposed stormwater management system requires regular inspection and

maintenance to ensure the infrastructure function as designed. The suggested inspection
and maintenance procedures are as follows:

Catchbasins & Keep catchbasin grates clear of debris. Inspect silt depth in

CB Manholes: sumps regularly. Clean sump when reaches 50% full.

Orifice Device: Inspect orifice devices periodically. Ensure orifice device
clear of blockage. Clean sump when accumulates over 50%
of debris.

Oil Grit Separator: Inspect and maintain the oil / grit separator unit in

accordance with the owner’s manual which will be provided
by the manufacturer upon completion of the installation.

Infiltration Trench:  The infiltration trench will receive clean runoff from the rear
lawn areas and the external forested area to the south, with
little anticipated sediment accumulation. In order to ensure
the proper functioning of the DICBs located to either end of
the infiltration trench, they should be periodically inspected
to ensure they are clear of debris.

Maintenance should be performed immediately if an abnormality is observed such as slow
catchbasin draining rate.

7.0 SITE WATER BALANCE

In accordance with the requirements of the Credit Valley Conservation, an annual site water
balance assessment was completed by Palmer for the subject development area to determine
the overall infiltration deficit under proposed conditions and to design LID measures as part of an

15 = VALDOR



Functional Servicing Report April 2026
Proposed Residential Subdivision, Alton, Town of Caledon File: 17121

overall mitigation strategy to maintain pre-development infiltration volumes (Hydrogeological
Investigation; Palmer, January 2022). Excerpts from the Hydrogeological Investigation Report
regarding the water balance analysis (Section 4 Water Balance) are included in Appendix “F”.
The findings of the Hydrogeological Assessment water balance analysis are summarized below.
Refer to Appendix “F” for the detailed water balance calculations.
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7.1 Pre-Development Infiltration Volume

For the pre-development condition, a total estimated infiltration volume of 14,181 m3/year
was determined.

7.2 Post-Development Infiltration Volume (Unmitigated)

For the post-development condition, without infiltration enhancements, a total estimated
infiltration of 12,706 m3/year was determined. This corresponds to a total infiltration deficit
of 1,475 m3/year, a 10% decrease in annual infiltration compared to the pre-development
condition.

The decrease in annual infiltration indicates the need for Low Impact Development (LID)
strategies be implemented in order to maintain pre-development infiltration rates. The LID
measures that are proposed in order to meet the infiltration deficit include roof downspout
disconnections and an infiltration trench. The design of these LID measures are presented
below.

7.3 Proposed Infiltration BMP — Roof Downspout Disconnection

As per Section 4.3 — Roof Downspout Disconnection of the Low Impact Development
Stormwater Management Planning and Design Guide (Credit Valley Conservation,
Toronto and Region Conservation, 2010), roof downspout disconnection is a common
practice to achieve water balance benefits. In order to achieve the required infiltration, roof
downspout disconnections must meet the following design criteria:

e Available Space: Simple downspout disconnection requires a minimum flow path
length across the pervious area (at least 5 metres) and suitable soil conditions. If
the flow path length is less than 5 metres and soils are hydrologic soil group (HSG)
C or D, roof downspouts should be directed to another LID practice such as a
rainwater harvesting system, soakaway, swale, bioretention area or perforated
pipe system.

In order to meet this design criteria, houses will be required to direct roof
downspouts to a discharge location a minimum distance of 5 m from the
road right-of-way or rear-lot catchbasin. For runoff draining the back yard
of the lot (split-drainage lots), a minimum flow length of 5 m will be
achieved. For runoff draining to the front, roof downspouts will be installed
as required in order to ensure a minimum flow length of 5 m. Where
required, roof downspouts shall discharge to the side of the house into a
side swale in order to meet the flow length requirement.
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According to the hydrologic modelling completed for this site, the soils
generally fall into hydrologic soil group AB, which is considered to be
acceptable for roof downspout disconnections.

e Site Topography: Disconnected downspouts should discharge to a gradual slope
that conveys runoff away from the building. The slope should be between 1% and
5%. Grading should discourage flow from reconnecting with adjacent impervious
surfaces.

In order to meet this design criteria, lots will generally be graded at 2%.
Grading will be designed to discourage flow from reconnecting with
adjacent impervious surfaces for a minimum of 5 m for the downspout
discharge location.

e Soils: If the infiltration rate of soils in the pervious area is less than 15 mm/hr (i.e.,
hydraulic conductivity less than 1x10-6 cm/s), as determined from measurements
(see Appendix C for acceptable methods), they should be tilled to a depth of 300
mm and amended with compost to achieve an organic content in the range of 8 to
15% by weight or 30 to 40% by volume.

As per Section 3.3.1 — Hydraulic Conductivity Testing and Infiltration Rate
Estimates (Hydrogeological Investigation; Palmer, January 2022) the
infiltration rate varies between 30 and 76 mm/hr, the infiltration rate of the
soils are considered acceptable. Assuming the lowest measured infiltration
rate of 30 mm/hr to be conservative, the infiltration rate of the soils are
considered acceptable.

e Drainage Area: For simple downspout disconnection the roof drainage area
should not be greater than 100 square meters.

Although most roof areas will exceed 100 m? (excluding townhouse lots), the
roof drainage area to any single roof downspout will be less than 100 m? (split-
draining, peaked roofs). However, when performing the infiltration calculations,
it is assumed that no more than 100 m? of roof area per lot contributes to
infiltration, to be conservative.

As per the draft plan, all lots have an average minimum roof area of 140 m?.
There are a total of 15 single detached residential lots, each with an applicable
roof area of 100 m?, for a total applicable roof area of 1,500 m? (0.15 ha).

Section 4.3 — Roof Downspout Disconnection of the Low Impact Development Stormwater
Management Planning and Design Guide indicates that “a conservative runoff reduction
rate estimate for roof downspout disconnection is 25% for hydrologic soil group (HSG) C
and D soils and 50% for HSG A and B soils. These values apply to disconnections that
meet the physical suitability and constraints criteria outlined in this section.” As
demonstrated above, the roof downspout disconnection design and applicable roof area
meet the outlined design requirements and conditions for hydrologic soil group A and B
soils. A runoff reduction of 50%, and the corresponding infiltration volume of 50%, is
therefore considered acceptable.

—
—
—
—
—
—
—
—
—
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Based on the Geotechnical Investigation Report, the total annual site precipitation is 901.6
mm/yr. The total roof area applicable to roof downspout disconnection infiltration is 0.15
ha. The precipitation to applicable roof areas is therefore 1,352 m?®yr (0.15 ha x 901.6
mm/yr = 1,352 m3/yr). Based on an evaporation rate of 10% of incident precipitation for
impervious areas, as per the Geotechnical Investigation Report, the surplus for the
applicable roof area is therefore 1,217 m3/yr (1,352 m3/yr x (1 — 0.1) = 1,217 m3/yr).

Assuming an infiltration rate of 50%, the infiltration volume due to roof downspout
disconnections is therefore 609 m3/yr (1,217 m3/yr x 0.50 = 609 m¥/yr).

7.4 Proposed Infiltration BMP - Infiltration Trenches

Roof downspout disconnection will account for an annual infiltration volume of 609 m3/yr.
The remaining deficit of 866 m3/yr (1,475 m3/yr — 609 m3/yr = 866 m>/yr) will be infiltrated
through the installation of infiltration trenches underneath the street. The infiltration
trenches wil be comprised of a trench lined with filer fabric and filled with clear stone. The
voids between the stone will provide the required storage volume for the water that is to
be infiltrated. The street CB infiltration trenches will be located beneath the street and will
be supplied by runoff that will have been pre-treated by goss traps installed in the CBs.

With regards to the groundwater table, the elevations were measured in monitoring wells
that were drilled in conjunction with the Hydrogeological Investigation prepared by Palmer.
dated January 24, 2022. Based on this data the bottom of the proposed infiltration
trenches will be at least 1.0 m above the groundwater level.

The infiltration trenches have been designed based on a soil infiltration rate of 30 mm/hr,
a drawdown time of 48 hours, a void ratio of 0.40. Tables F.3 provides a preliminary sizing
of the CB infiltration trenches underneath the street, and further details will be provided at
detailed design.

With the implementation of the proposed infiltration trenches, an additional infiltration
capacity of 1,360 m®/yr is achieved.

7.5 Post-Development Infiltration Volume (Mitigated)

With the inclusion of the roof downspout disconnection and infiltration trench LID
measures, the total post-development infiltration volume will be 14,675 m3/yr (12,706 m3/yr
+ 609 m®/yr + 1360 m3/yr = 14,675 m3/yr), which is 103.4% of the annual pre-development
infiltration volume (14,181 m3/yr). The pre-development infiltration volumes will therefore
be maintained under post-development conditions. The location of the infiltration trenches
is indicated in Figure 5 and a preliminary infiltration detail is provided in Figure 6.
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8.0 VEHICULAR & PEDESTRIAN ACCESS

The layout of the proposed subdivision has been developed with consideration for efficient and
safe access and circulation of both vehicular and pedestrian traffic.

8.1 Municipal Roads

Vehicular access to the subject site will be provided by road connection to Amelia Street,
Main Street and Nicholas Street which are all under the jurisdiction of the Town of
Caledon.

The proposed municipal road will be constructed to urban standards which includes an asphalt
pavement, crowned with 2% cross fall and edged with concrete curb and gutter. The
proposed 20.0m wide road allowance will facilate an 8.7m wide pavement in accordance
with the Town’s standard urban cross section. The longitudinal slope of the road will
generally be 0.75% with some length of road ranging up to 6.00% slope. A copy of the
Town’s standard road cross section is included in Appendix “G”.

8.2 Driveways

Each dwelling will have an attached garage and driveway. It is anticipated that the slope
of driveways is to be within the range of 2.0% to 6.0% in accordance with Town standards
and will be designed at the in conjunction with the individual site grading plans at the
building permit stage.

9.0 GRADING

As is typical with all subdivision, earthmoving is required, to varying degrees, in order to achieve
the municipal design criteria and accommodate the development form.
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9.1 Grading Criteria

The subject site is to be graded in accordance with the Town grading criterion which
dictates that road grades are to range from 0.75% to 6.0% (8.0% for 18.5m ROW) and
that sodded yard areas are to range from 2.0% to 5.0%. For large grade differentials, a
maximum slope 4H : 1V can be used for sodded embankments. In areas where space is
limited, retaining walls can be utilized to accommodate grade differentials, however, their
use should be minimized.

9.2 Preliminary Design

Based on the topographic survey, the proposed subdivision configuration and the Town’s
criteria, a preliminary grading design has been prepared and is provided on the
Functional Grading Plan (Dwg FGP-1). The preliminary grading design, considered the
following factors:

¢ Achieve the Town’s lot grading criteria.
¢ Meet the Town’s vertical road design parameters.

—
—
—
—
—
—
—
—
—
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¢ Minimize the depth of cut and of fill.

¢ Minimize the requirement for retaining walls.

e Match existing grades along the adjacent properties and road allowances.
¢ Provide an overland flow route to direct drainage to a safe outlet.

¢ Provide sufficient cover over the storm sewer.

¢ Match the existing grade along the limit of the woodland buffer.

Due to the existing topography, retaining walls will be required within the Town's existing
road allowances for Spring Street, Amelia Street and Nicholas Street. These retaining
walls can be constructed using systems that do not require tie backs. No retaining walls
are required within the proposed road allowance within the subject site. We have added
cross sections to the Functional Grading Plan to illustrate the extent of the retaining walls.
It may be possible to reduce / eliminate some of the retaining walls if 4:1 slopes can be
incorporated within the boulevards. The grading design will be refined at the detailed
subdivision engineering design stage.

An analysis of the earthworks will be conducted using digital terrain modelling software at
the detailed design stage to optimize the cut and fill volumes in an effort to achieve a
balance. Based on the preliminary design, no significant difficulties are anticipated in
achieving the municipal grading design standards or an earthworks balance.

9.3 Permitting

A review of the Regulation Mapping indicates that the subject site is not located within an
area that is regulated by the CVC, however, this will be confirmed at the detailed
engineering design stage in conjunction with the finalization of the storm drainage and
stormwater management design.

10.0 EROSION & SEDIMENT CONTROL DURING CONSTRUCTION

Construction activity, especially operations involving the handling of earthen material,
dramatically increases the availability of particulate matter for erosion and transport by surface
drainage. In order to mitigate the adverse environmental impacts caused by the release of silt-
laden stormwater runoff into receiving watercourses, measures for erosion and sediment control
are required for construction sites. This is an extremely important component of land development
that plays a large role in the protection of downstream watercourses and aquatic habitat. It is of
particular concern for this site given the proximity of the site to a watercourse.

The impact of construction on the environment is recognized by the Greater Golden Horseshoe
Area Conservation Authorities. Their document titled Erosion & Sediment Control Guidelines for
Urban Construction (ESC Guideline) provides guidance for the preparation of effective erosion
and sediment control plans.

Control measures must be selected that are appropriate for the erosion potential of the site and it
is important that they be implemented and modified on a staged basis to reflect the site activities.
Furthermore, their effectiveness decreases with sediment loading and therefore inspection and
maintenance is required. The selection, implementation, inspection and maintenance of the
control features are summarized as follows:

20 = VALDOR



Functional Servicing Report

April 2026

Proposed Residential Subdivision, Alton, Town of Caledon File: 17121

21

10.1 Control Measures

On relatively large sites, measures for erosion and sediment control typically include the
use of silt fencing, a mud mat and sediment traps. The following is a description of the
sediment controls to be implemented on the subject site:

e Silt Fences are to be installed adjacent to all property limits subject to drainage
from the development area prior to topsoil stripping and in other locations, such as
at the bases of topsoil stockpiles. It is recommended that earthworks not extend
immediately adjacent to the silt fence and instead 1m to 2m vegetated buffer be
maintained for additional protection. The silt fences are to be constructed with 150
x 150mm wire farm fence fabric to properly support the geotextile. Heavy duty silt
fence is recommended, consisting of two rows of fence with a row of staked straw
bales between.

e Mud Mat is to be installed at the construction entrance prior to commencing
earthworks to minimize the tracking of mud onto municipal roads.

e Sediment Traps are to be installed at all catchbasin locations once the storm
sewer system has been constructed to prevent silt laden runoff from entering.

The proposed sediment controls are illustrated on the Preliminary Erosion & Sediment
Control Plan (Dwg ESC-1).

10.2 Construction Sequencing

The following is a summary of the scheduling of construction activities and the related
implementation of sediment controls:

Stage 1 — Subdivision Earthworks

1. Construct mud mat for temporary construction access.
2. Install silt fencing around the limits of grading prior to topsoil stripping.

3. Strip topsoil from the lots and road allowance, stockpile where indicated and
install silt fence around the perimeter.

4. Rough grade the road allowance by placing cut material in fill areas and
spreading and compacting of imported fill. Maintain the mud mat to minimize
the tracking of silt onto the municipal road and provide street sweeping as
necessary.

Stage 2 — Subdivision Servicing & Road Construction

1. Install underground servicing, covering the end of the pipe at the end of each
work day to ensure that silt does not enter the storm sewer.

2. Construct roads and install sediment controls at street catchbasins and ditch
inlet catchbasins.

3. Construct the road including granular base, base curb and base courase
asphalt.
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Stage 3 — House Construction

1. Excavate for house foundations, backfill and frame the dwellings.
2. Once the houses are cladded, install the septic systems.

3. Pave the driveway and stabilize the lot with topsoil and sod.

4. Remove silt fencing on a phased basis as areas are stabilized.

10.3 ESC Inspection & Maintenance

In order to ensure that the erosion and sediment control measures operate effectively,
they are to be regularly monitored and they will require periodic cleaning (e.g., removal of
accumulated silt), maintenance and/or re-construction.

Inspections of all of the erosion and sediment controls on the construction site should be
undertaken with the following frequency:

On a weekly basis

After every rainfall event

After significant snow melt events
Prior to forecasted rainfall events

If damaged control measures are found they should be repaired and/or replaced within 48
hours. Site inspection staff and construction managers should refer to the Erosion and
Sediment Control Inspection Guide (2008) prepared by the Greater Golden Horseshoe
Area Conservation Authorities. This Inspection Guide provides information related to the
inspection reporting, problem response and proper installation techniques.

11.0 UTILITIES

While some external upgrades may be necessary by the utility providers, it is anticipated that
utilities such as hydro (Hydro One Networks Inc.), natural gas (Enbridge Gas Distribution Inc.),
cable television (Rogers Cable Inc.), and telephone service (Bell Canada) will be available to
service the subject development. As per standard practice in subdivisions, utilities will be installed
underground. Co-ordination with the local hydro authority and the various utility companies will be
undertaken at the detailed engineering design stage to determine appropriate locations for
pedestals, transformers and street lights.

It is recommended that the utility installation be in the form of a joint trench as outlined in the
Town’s Design Standards. The process of joint trenching allows all of the utility companies to co-
ordinate the placement of their lines in a common trench excavated by a single utility contractor.
Joint trenching maximizes the efficiency of the available area in the utility corridor and provides
for a safe installation.

q
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12.0 SUMMARY

Based on the analysis contained herein, the proposed residential subdivision can be adequately
serviced (watermain, wastewater and storm) in accordance with the standards of the Town of
Caledon, Region of Peel and the Credit Valley Conservation Authority design criteria as follows:

23

Water

e The community of Alton is serviced by the Caledon Village — Alton Drinking Water System
which is owned and operated by the Region of Peel. This system consists of several wells,
a water treatment plant, watermains and fire hydrants.

e The subject site will be serviced by a looped watermain having a connection to the existing
200mm watermain on Main Street and a connection to the the existing 150mm diameter
watermain on Amelia Street at Nicholas Street.

e The proposed development will have a fire flow plus maximum day demand of 83.7 L/s.
Waste Water

e There are no municipal sanitary sewers in the community of Alton and therefore each lot
within the development will be serviced by a private on-site sewage system.

¢ In order to provide high quality treatment and reduce nitrate loading, tertiary treatment
septic systems are proposed for all of the lots within the subdivision.

Storm Drainage

e The subject site is located within the Shaw’s Creek sub-watershed which is located in the
Credit River watershed.

¢ |In accordance with Town criteria, the subject site will be serviced by minor system
comprised of a municipal storm sewer sized for the 5-year storm event.

e The major system will be comprised of an overland flow route which will convey the
development’s runoff from rainfall events in excess of the capacity of the municipal storm
sewer to the 100-year total capture locations.

Floodplain

e Based on a review of CVC mapping, the subject site is not located within the flood plain
of Shaw’s Creek and therefore no flood proofing measures are required.

Stormwater Management

¢ |n order to address the stormwater management criteria, quantity, quality, water balance
and erosion control measures will be implemented in the form of a stormwater detention
tank, and oil/grit separator and an infiltration trench, as follows:

e Enhance (Level 1) quality control is being achieve for the site, with a TSS removal of
83.5% for the site development area using a treatment train approach involving infiltration
trenches in conjunction with an OGS.

o The 5 mm runoff volume will be infiltrated within infiltration trenches. The erosion control
target for the site is therefore achieved.
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e Quantity control is provided for the 2- through 100-year storm events to meet site pre-
development flow targets. Runoff storage is provided by a stormwater detention tank.
Discharge from the tank is controlled by an orifice plate discharging to the storm sewer.

¢ A site water balance assessment has been undertaken to ensure that pre-development
infiltration volumes are maintained. Based on the analysis it was determined that
mitigation measures are required in the form of roof top disconnections and infiltration
trenches.

Vehicular Access

e Vehicular access to the subject site will be provided by road connection to Amelia Street,
Main Street and Nicholas Street which are all under the jurisdiction of the Town of
Caledon.

e The proposed 20.0m wide road allowance will facilate an 8.7m wide pavement with curbs
in accordance with the Town’s standard urban cross section.

Grading

e As is typical with subdivision development, earthmoving will be required to achieve the
proposed subdivision grading necessary to meet the criteria of the Town. A detailed
analysis of the earthworks will be conducted at the detailed design stage to optimize the
cut and fill volumes. Based on the preliminary grading design, given the rolling topography
of the site, some 3:1 slopes and retaining walls will be required to provide the necessary
grading transitions, however, it is anticipated that the Town’s municipal grading design
standards can be acheived.

e A review of the Regulation Mapping indicates that the subject site is not located within an
area that is regulated by the CVC, however, this will be confirmed at the detailed
engineering design stage in conjunction with the finalization of the storm drainage and
stormwater management design.

Erosion & Sediment Control During Construction

e Erosion and sediment control (ESC) measures are to be implemented during construction
to prevent silt laden runoff downstream in accordance with the Erosion & Sediment Control
Guidelines for Urban Construction (2019). The ESC plans are to be prepared at the
detailed engineering design stage and are to reflect the various construction stages.

Subdivision Engineering Design

e Detailed design for the proposed development is to be prepared at the subdivision
engineering stage. This detailed design is to include servicing and grading plans as well
as a stormwater management report based on the criteria established in this Functional
Servicing Report.
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recommendations and material in this report reflect Valdor Engineering Inc.’s best judgment in light of the information available to it at
the time of preparation. Any use of which a third party makes of this report, or any reliance on, or decisions made based on it, are the
responsibility of such third parties. Valdor Engineering Inc. accepts no responsibility whatsoever for any damages, if any, suffered by
any third party as a result of decisions made or actions based on this report.
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APPENDIX “A”

Draft Plan & Equivalent Population Calculation



Functional Servicing Report April 2026
Proposed Residential Subdivision, Alton, Town of Caledon File: 17121

APPENDIX “B”

Water Demand Details & Calculations



Functional Servicing Report April 2026
Proposed Residential Subdivision, Alton, Town of Caledon File: 17121

APPENDIX “C”

Wastewater Servicing Details & Calculations
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APPENDIX “D”

Watershed Map, Regulation Mapping & IDF Data
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APPENDIX “E”

Stormwater Management Calculations
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APPENDIX “F”

Water Balance Calculations
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APPENDIX “G”

Road Details
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APPENDIX “H”

Functional Servicing, Grading & ESC Plan



