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| 1.0 INTRODUCTION

Greck and Associates Limited has been retained by The Alton Development Inc. (The
Client) to prepare a Functional Servicing and Stormwater Management Report (FSSR)
for a proposed subdivision on Agnes Street located in village of Alton, ON (Subject
Property) in support of the proposed development of a condominium townhouse complex
with 14 residential blocks and 65 units.

This report provides an overview of the proposed development plans and examines their
functional serviceability, including requirements and proposed design works related to:

* General site grading

» Water distribution

» Sanitary Servicing

* Major and minor stormwater drainage systems
» Stormwater management; and

» Construction erosion and sediment control

This functional servicing report has been prepared in accordance with accepted
engineering practices and criteria from the governing approval agencies, including the
Town of Caledon (Town), Region of Peel (Region), Credit Valley Conservation (CVC),
and Ministry of Environment, Conservation & Parks (MECP). Following the submission
and review of this document, and approval of the current re-zoning and Draft Plan of
Subdivision applications, detailed design plans, including supporting reports and
drawings, will be prepared and submitted to the above-noted agencies for review and
approvals, as required.

In summary, from the completed site servicing, grading, and stormwater management
engineering designs, it has been determined that the development can be serviced with
existing and proposed infrastructure in accordance with policies and guidelines required
by the regulating agencies.

| 1.1 BACKGROUND

1.1.1 SITE LOCATION AND DESCRIPTION

The subject property is located in Alton, Ontario, southwest of the Queen Street West and
Agnes Street intersection. The subject property is 4.047ha in size and is mainly comprised
of undeveloped grass fields.

The subject property is an infill development that is bound by the residential dwellings
along Queen Street West, Agnes Street, Davis Drive and Emeline Street to the north,
east, south, and west respectively. Overall access to the subject property is currently via
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an existing driveway on Agnes Street. Tree lines exist along portions of the south and
north limits of the property.

A topographic survey conducted by Van Harten Surveying was completed for the
proposed development on July 25th, 2018. The existing property slopes from the south
limit to the north at an average slope of approximately 2.8%, directing most of the major
overland flow towards Agnes Street right-of-way.

The concept plan and topographic survey are provided in Appendix A. Please see
Figure 1 for the site location plan.

1.1.2 SoiL CONDITIONS

Englobe (previously Terraprobe) prepared a Geotechnical Investigation dated December
5, 2024, and a Hydrogeological Investigation and Septic Impact Assessment dated
November 6, 2024. The work included drilling eight (8) boreholes equipped with
monitoring wells to boreholes 2, 5, and 8 spread throughout the subject property. The soil
conditions within the limits of the subject property consist primarily of the following:

» A surficial topsoil layer with a measured thickness of 150mm to 600mm.

» Fill consisting predominantly of silt fine sand with trave gravel and topsoil was
encountered immediately beneath the ground covers in Boreholes 2,5,6,7, and 8.
The fill extended to a depth generally varying from 0.8m to 2.1m below ground.

* Boreholes 1,5, and 6 penetrated a stratum of silty fine sand to depths ranging from
2.17m to 4.0m below ground.

* A deposit of silt sand and gravel with cobbles and boulders was encountered in all
boreholes beneath the filly and silty fine sand to depths of about 2.5m to 6.7m
below ground.

As shown within the Hydrogeological Investigation, monitoring wells were installed in
boreholes 2, 5, and 8, and groundwater measurements were taken from March 4, 2019
to August 9, 2019. The seasonal high groundwater table at the site ranged from 1.1m to
6.4m below ground surface. The groundwater flow direction is easterly towards Shaw’s
Creek. The groundwater elevation considered for the stormwater design is 414.20m.

The geotechnical report and hydrogeological report both prepared by Englobe are
submitted under separate cover and included in the submission package.
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Figure 1: Site Location Plan
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| 2.0 PROPOSED DEVELOPMENT

The proposed development consists of fourteen (14) blocks of townhomes with a total of
sixty-five (65) townhouse units and one common elements block consisting of a 6.0m
wide private roadway, 16 above ground visitor parking spaces, combined common
amenity/stormwater management (SWM) area and open space area. The proposed
development will be built on 4.047ha of vacant land. A concept plan of the proposed
development prepared by Orchard Design Studio Inc. can be found in Appendix A.

As per Region of Peel criteria, the proposed development design population is considered
based on the number of units provided in Table 2-1.

TABLE 2-1: PROPOSED DEVELOPMENT POPULATION BREAKDOWN

Population Density *

Type of Development (caplunit) No. Units Equivalent Population
Townhouse 3.328 65 217
Total - 65 217

* As per Region of Peel Development Charged Background Study, December 2020

The total design population is based on the number of units and was calculated to be
217 provided in Appendix B.

Currently, there is an existing 150mm diameter watermain located on Agnes Street and
Emeline Street. The proposed development will be serviced internally by a new 200mm
diameter PVC looped watermain connecting to the existing 150mm watermain on
Emeline Street and to an upgraded 300mm watermain on Agnes Street. Refer to
Drawing SSP provided in Appendix F.

Currently, there is no existing sanitary sewer infrastructure within the municipal right-of-
way of the neighboring streets that bound the subject property. The proposed
development will be serviced by septic beds and treatment system, for information
regarding the sanitary servicing please refer to the septic design prepared by Gunnell
Engineering (Gunnell) as shown in Appendix C.

For more details on the proposed water and sanitary services, please see Sections 5.0
and 6.0 below. Refer to the preliminary drawings provided in Appendix F and the Sewage
System Report prepared by Gunnell Engineering in Appendix C.

As per the Town of Caledon’s Consolidated Linear Infrastructure Environmental
Compliant Approval (CLI ECA), a portion of Agnes Street will be urbanized to a 15m right-
of-way (ROW). A separate design brief for the urbanization of Agnes Street has been
submitted under separate cover.
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| 3.0 SiTE GRADING

As is typical with all development projects, earthmoving is required, to varying degrees,
to achieve the municipal design criteria and accommodate the development form.

A significant amount of fill is required due to the varying grade changes across the limits
of the site, the amount of cover required for the underground infrastructure, and the
grading requirements. Surface runoff from the site will drain overland to catch basins into
the proposed storm sewer system, ultimately discharging into the existing storm sewer
system located on Agnes Street near the Queen Street and Agnes Street intersection. In
order to accommodate the proposed site plan and adhere to municipal standards, the
proposed grades will match to existing grades at the development limits.

A grading plan has been provided in Drawing SGP; see Appendix F. The plan will follow
municipal design standards, as required considering the following key design factors:

* Provide positive drainage from above ground structures/buildings,

* Match external grades,

* Meet minimum and maximum grades for landscape, hardscape, and roadways.
» Achieve municipal lot grading criteria,

* Provide safe overland flow relief,

* Provide sufficient cover for underground infrastructure,

* Minimize grading and earthworks where necessary.

| 4.0 RoADAccess

The proposed development will have two road access points: one from Agnes Street and
another from Emeline Street. The Agnes access features two 6.0m wide one-way private
roads, separated by a vegetated median, allowing one-way traffic in each direction and
connecting to a two-way internal P-loop. The second access is a 6.0m wide private road
from Emeline Street. These roads will also function as fire routes for the development. A
Traffic Impact Assessment (TIA) by Paradigm Engineering, which reviews traffic impacts
and internal circulation, is submitted separately and included in the submission package.

The proposed development will have sidewalks on one side of the road and sidewalk
connections to both Agnes Street and Emeline Street. The plan includes connecting the
Agnes Street entrance with a sidewalk that extends north to Queen Street and south to
the southern limit of the property on Agnes Street. The proposed infrastructure aims to
provide accessibility and connectivity for pedestrians. Refer to Drawing SGP; see
Appendix F.

Englobe has recommended a pavement design in the Geotechnical Investigation dated
December 5, 2024; this report is submitted under separate cover and included in the
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submission package. The minimum pavement structure for the light duty and the heavy-
duty pavement will be as follows in Table 4-1: .

TABLE 4-1: PAVEMENT STRUCTURE

Light Duty Heavy Duty

Material | Thickness (mm)
Asphalt
Surface Course (HL3) 40 45
Basecourse (HL8) 50 60

Total Asphalt Depth 90 105
Base
G_ranular A Base (OPSS 1010) or 199mm Crusher 150 150
Limestone
Granular B Type Il Sub-Base (OPSS 1010) or 300 350
50mm Crusher Run Limestone

Total Depth 540 605

| 5.0 WATER SERVICING

This section serves to provide anticipated water demands and required fire flow
calculations in support of functional servicing.

Greck obtained as-built drawings from the Region for the areas adjacent to the subject
property. Based on the as-built information, the existing municipal watermain
infrastructure is as follows:

* 150mm diameter watermain located in the Agnes Street right-of-way,
approximately 1.8 m west from the centerline of the road.

* 150mm diameter watermain located along the south limit of the Emeline Street
right-of-way

Existing fire hydrant locations near to the subject property are as follows:

* The nearest existing fire hydrant is located directly in front of subject property on
the west side of Agnes Street.

| 5.1 WATER SUPPLY AND APPURTENANCES

The Region’s as-built records indicate that there are 150mm diameter watermains within
both the Agnes Street and Emeline Street right-of-ways. As mentioned in Section 2.0,
water servicing for the proposed development will be supplied by a new 200mm diameter
PVC looped watermain. The existing watermain from the proposed development to
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Queen Street will be upgraded from 150mm to 300mm diameter following
recommendations of the Region of Peel and connected to an existing 250mm watermain
on Queen Street. At the subdivision entrance the replacement watermain will be
connected to the more southerly stretch of the Agnes Street watermain with a 300x150
reducer.

The proposed 200mm PVC internal watermain will be connected to the upgraded 300mm
watermain on Agnes Street and to the existing watermain on Emeline Street via a 250mm
watermain under the proposed private road. The two new watermain connections will be
accomplished by 250x300mm and 250x150mm cut-in-place tees on Agnes Street and
Emeline Street respectively. The new set of 250mm valves to comply with Region’s
standards for valves at each tee-intersection. Water valves will be provided at the property
line for the proposed development.

Four new hydrants are being proposed for 75m radius (minimum) hydrant coverage to
provide fire protection for the development. The proposed hydrants will be connected to
the proposed 200mm diameter looped internal watermain.

The nearest existing hydrant is located approximately 12m from the principal entrance of
the proposed developed on the west side of Agnes Street. Please see Drawing SSP for
the Servicing Plan provided in Appendix F, for the proposed watermain and hydrant
layout.

5.1.1 DoMesTIC WATER DEMANDS

The design criteria used to determine the water demands were based on the Region of
Peel Watermain Design Criteria, June 2010 and the Fire Underwriters Survey of Canada,
2020, as required.

Average Day Demand (ADD), Maximum Day Demand (MDD) and Peak Hour Demand
(PHD) factors were calculated using demand peaking factors as per Region of Peel,
Watermain Design Criteria, Section 2.3 Table 2.

Population values for the proposed development were based on Region of Peel
Development Charges Background Study, December 2020, which outlines a population
density of 3.328 per townhouse unit.

The estimated domestic water system demands for the proposed development of the
subject property are summarized below in Table 5-1.
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TABLE 5-1: PROJECT DOMESTIC WATER DEMANDS

Water Demand Rate 280L/capita/day
Theoretical Population 217
Maximum Day Factor 1.8
Peak Hour Factor 3
Average Daily Demand (ADD) 40.69L/min (0.68L/s)
Maximum Daily Demand (MDD) 73.24L/min (1.22L/s)
Peak Hour Daily Demand (PHD) 122.06L/min (2.03L/s)

A detailed breakdown of the calculated demands can be found in Appendix B.

5.1.2 FIRE FLOw DEMANDS

Fire demands have been calculated using the Water Supply for Public Fire Protection
(2020) prepared by Fire Underwriters survey (FUS). In order to keep demand in line with
available flows (195L/s) provided by the Region of Peel’s hydraulic modeling assessment,
a maximum gross floor area of the buildings between fire breaks or firewalls will be limited
to 510m?. The calculated fire flow demand has been established at 183.33L/s.

Detailed fire flow calculations are provided in Appendix B, and the results are
summarized below in Table 5-2.

TABLE 5-2: RECOMMENDED FIRE FLOW

Proposed Building Recommended Fire Flow (L/s)
Residential 183.33

From the fire flow calculations, it was determined that the recommended fire flow of
250.0L/s is required for the proposed development.

5.1.3 WATERMAIN HYDRAULIC ANALYSIS

Hydrant flow tests were conducted by BA Fire Safety at Agnes Street on August 22, 2022,
and at Emeline Street on September 07, 2022. The results indicate an actual available
maximum flow of 4182GPM (263.84L/s) at a residual pressure of 20psi. The results of the
hydrant flow tests can be found in Appendix B.

A hydraulic analysis report (dated November 23, 2022) was completed by WSP to
achieve the hydraulic requirements as prescribed by the MECP and the Region of Peel’s
design criteria. The report recommends upsizing of the existing 150mm watermain on
Agnes Street that connects the proposed development to Queen Street to the proposed
250mm watermain. The assessment also recommends an additional 250mm connection
from Emeline Street to the proposed 200mm looped watermain. The Watermain Hydraulic
Analysis report is provided under a separate cover with this submission.
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Peel Region’s internal modeling with the recommended upgrades indicates a theoretical
maximum available fire flow within the system of 195 L/s.

Based on the hydraulic analysis for the watermain network, it is confirmed that the existing
150mm watermain on Emeline Street and upgraded 250mm watermain on Agnes Street
will provide sufficient pressure and flow to service the proposed development. Both actual
measured flow and the calculated theoretical maximum available flow of 195 L/s are
higher than the required fire flow demand of 183.33 L/s and total demand of 184.55 L/s.
Therefore, the upgraded watermain network's capacity will be sufficient to meet the
proposed development's water demands.

Following the Region’s recent review, the existing watermain on Agnes Street will be
upgraded from 150mm to 300mm, instead of 250mm, to meet the Region’s requirements.
The revised design drawings and the FSSR included in this submission reflect the
upgraded 300mm watermain. However, the updated hydraulic assessment report will be
provided during the detailed design stage.

| 6.0 SANITARY SERVICING

This section summarizes the existing and the proposed sanitary servicing systems in
support of functional servicing.

| 6.1 EXISTING SANITARY SYSTEM

As-built drawings indicate that currently there is no existing sanitary sewer infrastructure
within the municipal right-of-way of the neighboring streets that bound the subject
property. There is no existing sanitary sewage collection or treatment infrastructure in any
part of the village.

| 6.2 PROPOSED SANITARY SERVICING

Sanitary servicing for the proposed development will be accomplished by individual on-
site sewage treatment systems and absorption beds serving each block of townhomes.
The sewage treatment design has been completed by Gunnell Engineering for the
proposed development. A Sewage System Design Report prepared by Gunnell
Engineering, and the Hydrogeological Investigation and Septic Impact Assessment
prepared by Englobe will be submitted under separate cover.

Refer to Drawing SSP for the Servicing Plan provided in Appendix F and the proposed
sanitary layout is provided in Drawing SP-1 by Gunnell for the septic design in Appendix
C.
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| 7.0 UTLTES

The proposed development is located within the serviced area of the Village of Alton.
Electrical, natural gas, and telecommunications infrastructure is available from the
adjacent public road allowances. Existing overhead electrical lines traversing the property
will need to be relocated as part of the development process. The developer has initiated
the process with Hydro One Networks to relocate the overhead line to the public ROW
and to close an existing easement that will no longer be required.

During the detailed engineering design stage, consultation with each of the service
providers will be undertaken to provide them with specific load requirements for the
development and proposed service entry locations. Detailed electrical, gas and utility
design and coordination will be managed by a qualified engineer.

8.0 FOUNDATION DRAINAGE

A Hydrogeological Investigation and Septic Impact Assessment was prepared by Englobe
(November 6, 2024). As per the investigation, eight (8) boreholes were drilled on site to
determine the underlying soils and four (4) of the eight boreholes were used for
groundwater monitoring. The groundwater table is measured to be between an elevation
of 412.8m — 415.8m. Depending on the season and location of the borehole, the
groundwater was found range between 1.3m to 6.4m below the existing ground surface.

To keep the proposed block’s footings dry from seepage, Englobe’s geotechnical
investigation (December 5, 2024) recommends perimeter foundation drains consisting of
perforated pipe surrounded by a granular filter (minimum 150mm thick). The granular filter
should consist of OPSS HL 8 Coarse Aggregate.

Additionally, this foundation drainage system may consist of perforated pipes and an
appropriately sized sump pump should be provided to accommodate water seepage. The
sump pump for each residential unit is to discharge foundation drainage into the storm
sewer system via storm lateral proposed for each block.

Foundation dewatering (if any) and groundwater quality are to be confirmed during the
detailed design stage of this project when foundation elevations are established.

9.0 SURFACE DRAINAGE

This section provides an outline of the preliminary drainage proposal strategy for the
proposed site plan and areas affected by the development. The proposed design will be
in accordance with the Town, CVC, and MECP standards and guidelines.
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| 9.1 EXISTING DRAINAGE

Under existing conditions, the subject site has been delineated into two (2) drainage
areas - Area 101 and Area 102:

* Area 101 (3.529ha) consists primarily of grassed open field and a driveway area.
This catchment drains in the north direction towards Agnes Street and has an
average slope of 2.6% along the longest drainage path. Runoff from this
catchment discharges to a roadside ditch parallel to Agnes Street. The ditch
ultimately discharges to Shaws Creek, downstream of Alton Mill Pond.

» Area 102 (0.518ha) consists of grassed open field. This catchment drains west
towards Emeline Street and has an average slope of 2.3% along the longest
drainage path. Runoff from this catchment drains to the ditch inlet catchbasin, the
runoff is then piped along Queen Street and ultimately discharges to Shaws
Creek, downstream of Alton Mill Pond.

Note that Shaws Creek is located approximately 122m north of the site. Please see
Figure 2 below for the pre-development drainage area plan.
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AGNES STREET SUBDIVISION, TOWN OF ALTON, ON
FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT DECEMBER 12, 2024

A summary of the pre-development land cover is provided below in Table 9-1.

TABLE 9-1: PREDEVELOPMENT LAND-USE SUMMARY

Surface Ar?;;;m Ar?;;;oz Total (m?) Coverage
Driveway & Hardscape 2,091 0 2,091 5%
Grassed 33,203 5,179 38,382 95%
Total 35,294 5,179 40,473 100%
% Impervious 5.9% 0.0% 5.2% -
Runoff Coefficient 0.29 0.25 0.28 -

The total imperviousness of the existing site was calculated to be 5.2%, and the
corresponding runoff coefficient was calculated to be 0.28. The driveway and hardscape
were assigned a percent impervious of 100%. The grassed area was assigned a
percent impervious of 0%. For detailed calculations, please see Appendix D.

The site currently does not have any internal storm servicing and the portion of Agnes
Street adjacent to the site is serviced by a roadside ditch. At detailed design, a
subsurface utility investigation will be conducted to determine the location of existing
subsurface utilities and pipes.

| 9.2 PROPOSED DRAINAGE

Under proposed conditions, the subject site has been delineated into two (2) drainage
areas: Area 201 and Area 202. Both areas will consist of the right-of-way, townhomes,
parking areas, sidewalks and landscaped areas. Area 201 and Area 202 will be
serviced by the proposed storm sewer system. Area 201 will first drain to an infiltration
facility and then to a quantity storage chamber. Area 202 will drain directly into a second
quantity storage chamber. Please see Figure 3 below for the post-development
drainage area plan.
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AGNES STREET SUBDIVISION, TOWN OF ALTON, ON
FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT DECEMBER 12, 2024

Permeable pavers are proposed for the driveways and visitor’'s parking areas. A summary
of the post-development land cover is provided below in Table 9-2.

TABLE 9-2: POST-DEVELOPMENT LAND-USE SUMMARY

Area 201 Area 202 Total

Surface (m?) (m?) (m?) Coverage
Asphalt 2,865.5 1,588.7 4,454.2 1%
Permeable Pavers 2,019.7 418.6 2,438.3 6%
Hardscape 1,940.9 1,819.5 3,760.5 9%
Roof 6,206.0 4,657.2 10,863.2 27%
Landscaped Area 9,874.7 9,082.6 18,957.3 47%
Total 22,906.8 17,566.6 40,473.4 100%
% Impervious 52.5% 47.1% 50.1% -
Runoff Coefficient 0.59 0.56 0.58 -
Impervious Area 12,022.3 8274.7 20,297.0 -
Pervious Area 10,884.5 9291.9 20,176.4 -

The total imperviousness of the proposed site was calculated to be 50.1%, and the
overall runoff coefficient of the proposed site was calculated to be 0.58. The proposed
permeable pavers allow for runoff to infiltrate between gaps and are assigned a percent
impervious of 50%. The roof, asphalt, and hardscape areas are assigned a percent
impervious of 100%, and the vegetated or lawn areas are assigned a percent
impervious of 0%. For detailed calculations, please see Appendix D.

The proposed development’s storm sewer is to tie into a proposed storm sewer on
Agnes Street. The proposed storm sewer on Agnes Street will then tie into an existing
600mm diameter storm sewer located northeast of the property. At detailed design, the
proposed storm sewer connection to the existing storm sewer system will be confirmed.

Note that a 152m portion of Agnes Street, south of Queen Street will be reconstructed
into an Urban Cross Section. A Stormwater Management Design Brief for the
urbanization of Agnes Street has been submitted under separate cover.
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AGNES STREET SUBDIVISION, TOWN OF ALTON, ON
FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT DECEMBER 12, 2024

| 10.0 STORMWATER MANAGEMENT

The following stormwater management (SWM) criteria is to be addressed in accordance
with regulatory policy:

» Water Quality

» Water Quantity
e Erosion Control
« Water Balance

The proposed SWM strategy for Area 201 and Area 202 includes considerations for
water quantity control, water quality control, erosion control, and water balance for the
site. The proposed SWM strategy includes a treatment train approach featuring the
following SWM controls:

» Area 201 will drain to an oil grit separator (OGS) unit, then to the infiltration
facility. Once the infiltration facility fills, runoff will then be piped into a quantity
storage chamber.

* Area 202 will drain to a filter-based OGS unit, then into a quantity storage
chamber.

Downstream of both quantity storage chambers will be a control manhole. Control
MH14 will be fitted with an orifice to provide flow control for Area 201 and Control MH4
will be fitted with an orifice to provide flow control for Area 202. A water quality unit will
be provided in MH16 and MH5 for Area 201 and Area 202 respectively.

| 10.1 WATER QUALITY

The required suspended solids removal treatment is MECP Enhanced Protection Level
(Level 1). This corresponds to a long-term average removal of 80% total suspended
solids (TSS).

Stormwater from the development will be characterized by runoff from roofs, pavers,
landscape, and roadway surfaces. The main contaminants of concern are:

» Suspended sediments
* Phosphorous
» Other (oil, grease, gas, temperature)

Water quality controls were considered for both Area 201 and Area 202. The following is
proposed for capturing and treating contaminated runoff:

For Area 201, runoff will first be treated by an OGS unit, providing sufficient stormwater
treatment by trapping free oils, floatable solids and settling any captured sediment prior
to discharge towards the underground infiltration facility. The OGS unit has been sized
to provide a TSS removal of 60% and will be installed upstream of the infiltration facility;
note that the Town credits a maximum TSS removal of 50% for manufactured OGS
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AGNES STREET SUBDIVISION, TOWN OF ALTON, ON

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT DECEMBER 12, 2024
devices. The infiltration facility will provide stormwater treatment by filtering suspended
solids, most metals and hydrocarbons via infiltration. According to the MECP’s
Stormwater Management Planning and Design Manual (SWMPD, March 2003),
infiltration facilities provide 80% TSS removal.

The infiltration facility is sized to accommodate the water quality volume (WQV) to
achieve 80% TSS removal. WQV was determined as per Table 3.2 of the MECP
SWMPD. Note that while only Area 201 is draining to the infiltration facility, the entire
subject property’s area was used to calculate the required WQV volume. The infiltration
facility will have a provided volume of 123.7m3 and a footprint of 368m?; it will be located
within the common amenity space.

As per Englobe’s Hydrogeological Investigation and Septic Impact Assessment dated
November 6, 2024, the site’s groundwater elevation ranges from 411.5m— 415.8m. As
per the groundwater contours shown on the Groundwater Flow Direction Plan, the
groundwater at the location of the infiltration gallery is 414.2m. The bottom elevation of
the infiltration facility is 415.2m. As such, the minimum 1m separation from the
groundwater table requirement is satisfied.

A summary of the required and design WQV is provided below in Table 10-1.

TABLE 10-1: WATER QUALITY CONTROL SUMMARY

Drainage Area 40,473.4m?
Unitary Water Quality Volume (WQV) 29.2m%ha

Required WQV 118.0m?3
WAQV Provided By Infiltration Facility 123.7m3

For Area 202, runoff will drain to a filter-based OGS unit specified to provide 80% TSS
removal. Due to the higher groundwater elevation and grading constraints, infiltration is
not possible for Area 202.

Water quality calculations are provided in Appendix D. Manufacturer’s details regarding
the water quality units, and infiltration facility can be found in Appendix E. The servicing
drawing is located in Appendix F.

| 10.2 WATER QUANTITY

The proposed storm sewer system will drain to a proposed municipal storm sewer along
Agnes Street to service the subject property. As per the Town of Caledon’s Development
Standards Manual (2019), storm pipes shall be sized to accommodate the 5-year storm
event. The proposed SWM facilities will control the 2- to 100-year post development flow
rates down to the 2-year pre-development flow rate.
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AGNES STREET SUBDIVISION, TOWN OF ALTON, ON
FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT DECEMBER 12, 2024

In existing conditions, Area 102 drains overland to Emeline Street and Area 101 drains
overland to Agnes Street. As such, the 2-year pre-development flow rate for Area 101 will
dictate the allowable flow rate.

A summary of peak flows and the target release rate is provided in Table 10-2, detailed
flow calculations can be found in Appendix D.

TABLE 10-2: PEAK FLOW RATES

Controlled
Storm Pre-Development Post-Development Uncontrolled Post-
Event Runoff Rate Peak Runoff Rate Development
(L/s) (L/s) Runoff Rate
(L/S)
Area 101 201 202 Total 201+202
2-year 111.9 322.5 232.7 555.1 104.2
5-year 154.9 412.6 297.7 710.3 104.2
10-year 1894 504.7 364.1 868.8 104.2
25-year 253.6 647.5 467.2 1,114.6 104.2
50-year 313.8 795.3 573.9 1,369.2 104.2
100-year 367.9 924 1 666.8 1,590.9 104.2

Runoff from Area 201 will first drain into the infiltration facility, after the infiltration facility
fills, runoff will be piped to a quantity storage chamber. The quantity storage chamber will
be built using the GreenStorm product and is to be wrapped in an impermeable layer to
prevent groundwater from seeping in. Runoff will be attenuated with a 125mm diameter
orifice plate fitted in Control MH14. As a conservative measure, the infiltration facility is
excluded from the quantity storage and is effectively considered as full at the start of each
storm event.

Runoff from Area 202 will drain into a second quantity storage chamber. Due to the site’s
grading and groundwater conditions, the second storage chamber will be a concrete
cistern. This is to ensure that the cistern can withstand the depth of cover and the lateral
forces from the groundwater. Runoff will be attenuated with a 105mm diameter orifice
plate fitted in Control MH4.

Attenuated flows from Area 201 and Area 202 will then be piped to MH3 where the site’s
storm sewer system connects to the proposed storm sewer on Agnes Street. The total
provided quantity storage is 1,794m? and the total controlled discharge rate leaving the
site is 104.2L/s which is less than the Area 101 2-year pre-development flow of 111.9L/s.

A summary of the quantity storage chambers is provided in Table 10-3.
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TABLE 10-3: WATER QUANTITY STORAGE SUMMARY

Drainage Area 201 202
Footprint (m?) 412.8 353.7
Total Storage Provided (m?3) 1,046.2 747.7
100-year Storage Required (m?3) 1,022.2 710.1
Orifice Plate Size (mm) 125 105
Orifice Discharge (L/s) 59.51 47.54
Maximum Depth of Cover (m) 1.94 3.55

The provided quantity control storages exceed the required storages. The sizing and
configuration of the quantity storage chambers, and the orifices will be confirmed and
further optimized during detailed design.

Water quantity control calculations are provided in Appendix D. The GreenStorm and
concrete cistern product sheet is provided in in Appendix E. The servicing drawing and
layout of the storage facilities can be found in Appendix F.

| 10.3 EROSION CONTROL

The CVC Stormwater Management Guidelines (July 2022) state that “the minimum
erosion control requirement for all watercourses within CVC’s jurisdiction is retention of
the first 5mm of every rainfall event. Industry-standard storage volumes for pervious areas
of 5Smm were applied, therefore, the erosion control storage volume requirement will be
characterized by impervious surfaces.

It is proposed to capture the equivalent of the 5mm event on the impervious areas within
Area 201 and Area 202. See Table 10-4 below for a summary of erosion control volume
requirements and the storage provided by the infiltration facility during the 5mm storm
event.

TABLE 10-4: EROSION CONTROL VOLUME SUMMARY

Post Dev. Impervious
Area (m?)

20,297.0 101.5 123.7

Required Volume (m?) Proposed Volume (m?)

During the 5mm event, the proposed infiltration facility will provide 123.7m?3 of subsurface
storage. The erosion control storage within the infiltration facility will be provided within
the plastic chamber units below the invert elevation of the inlet and outlet pipe. A total
erosion control storage of 123.7m?3 is provided, exceeding the required 101.5m3.
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A maximum 48-hour drawdown time is required for the underground infiltration facility as
per MECP criteria. Based on the Hydrogeological Investigation and Septic Impact
Assessment dated November 6, 2024, by Englobe, the underground infiltration facility will
infiltrate into a layer of silt fine sand. Based on the grain size analysis testing, the
percolation rate is 12min/cm which is equivalent to an infiltration rate of 50mm/hr.

A drawdown time of 7.0 hours was calculated for the underground infiltration facility. As
such, the underground infiltration facility will achieve a maximum drawdown time of less
than 48 hours. Erosion control, infiltration facility sizing, and drawdown calculations are
provided in Appendix D.

| 10.4 PRELIMINARY STORMWATER MANAGEMENT DESIGN

A summary of the stormwater management facilities servicing Area 201 and Area 202 is
provided below:

« Underground quantity storage chambers with a total volume of 1,794m?3 and orifice
plates will be used to provide quantity control.

* An OGS unit upstream of the infiltration facility and a filter-based OGS unit
upstream of both the quantity storage chambers will be used to satisfy the water
quality requirement.

» The infiltration facility will provide an infiltration volume of 123.7m?3 which will satisfy
the water quality and erosion control volume requirements.

« The design groundwater elevation is 414.2m. The bottom elevation of the
infiltration facility is 415.2m. Therefore, the infiltration facility achieves a
groundwater separation of 1m.

* A minimum cover of 2.38m from the top of the infiltration facility (415.55m) to the
lowest ground elevation (417.93m).

The proposed infiltration facility and quantity storage design details will be confirmed in
detail design.

| 10.5 WATER BALANCE AND SOURCE WATER PROTECTION

Urbanization increases impervious cover, which, if left unmitigated, results in a decrease
in infiltration. This infiltration reduces groundwater recharge and soil moisture
replenishment. It also reduces stream baseflow needed for sustaining aquatic life.
Therefore, it is important to maintain the natural hydrologic cycle. Groundwater recharge
helps maintain aquifer water levels and supports significant watershed features that are
necessary components to the maintenance of a healthy watershed. As a result, a water
balance analysis is required to estimate the pre-development and post-development
infiltration and runoff.

GRECK AND ASSOCIATES LIMITED PAGE 20



AGNES STREET SUBDIVISION, TOWN OF ALTON, ON
FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT DECEMBER 12, 2024

For water balance criteria, the CVC requires that pre-development infiltration volumes are
maintained in the post-development conditions. This typically approximately equates to
the retention of the 5mm storm event.

A Hydrogeological Investigation and Septic Assessment prepared by Englobe dated
November 6, 2024, details the Source Water Protection Areas; that report has been
submitted under separate cover. In summary: as per the Source Water Information Atlas
provided by the MECP, the subject property is within the Credit Valley Source Protection
Area. Specifically, the property is located in a designated Groundwater Under the Direct
Influence of Surface Water (GUDI) or Wellhead Protection Area (WHPA) — E with a
vulnerability score of 8. Credit Valley, Toronto and Region, and Central Lake Ontario
(CTC) mapping indicates that the subject property falls outside of the significant
groundwater quality threat areas.

Land use for the proposed development is medium density residential only. Stormwater
from Area 201 will pass through an OGS prior to infiltration, and stormwater from Area
202 will pass through a filter-based water quality unit. As such, the stormwater runoff will
be treated before leaving the site.

Further, email correspondence from the Town of Caledon received during the Town’s pre-
consultation planning process (DART) states that the Region has advised that there are
no concerns with the proposed infiltration practices. Stormwater runoff will not directly
discharge to surface water without treatment.

A site-specific water balance was completed for the development area using the MECP’s
SWMPD (March 2003). This approach uses the method developed by Thornthwaite and
Mather.

A summary of the previous and impervious areas is provided below in Table 10-5. To be
conservative, the proposed permeable pavers were considered as impervious area and
will not contribute to water balance targets.

TABLE 10-5: EXISTING AND PROPOSED LAND COVER

Area Existing (m?) Proposed (m?)
Pervious 38,382 18,957
Impervious 2,091 21,516
Total 40,473 40,473

The parameters used for the water balance analysis are provided in Table 10-6.
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TABLE 10-6: MECP WATER BALANCE INFILTRATION PARAMETERS

Comment Factor
Topography Hilly Land 0.1
Soils Open Sandy Loam 0.4
Cover Cultivated Land 0.1

A total deficit volume of 3,866.6m3/year will not be infiltrated into the ground given the
proposed development plan and resulting change in pervious cover. As such, this annual
volume must be balanced and infiltrated back into the ground under proposed conditions.

The water balance target of 3,866.6m3%/year will be provided through the subsurface
infiltration facility for the property.

The infiltration facility has been sized to capture the 5mm rainfall event to meet erosion
control requirements, which represents approximately 50% of all rainfall events in a given
year (City of Toronto WWFMG Figure 1b, November 2006).

An annual precipitation of 902mm was determined (MECP’s Orangeville MOE climate
station). Assuming that 10% of the rainfall is evaporated, an impervious annual surplus
of 811mm was determined and directed towards the infiltration chambers.

Based on an annual impervious surplus of 811mm per year, and assuming 50% of all
rainfall events are infiltrated, the annual infiltration volume towards the infiltration facility
equates to 9,603m3, for a total site-wide infiltration of 13,376m3.

However, for design and conservative purposes, a factor of safety of 1.5 was applied to
the total infiltration facility infiltrated volume in the event that infiltration does not occur as
efficiently due to soil saturation, partially full infiltration facility from previous rainfall
events, or unexpected in-situ soil conditions. This equates to an annual infiltration volume
of 6,402m3, for a total site-wide infiltration of 10,175m3, therefore exceeding pre-
development conditions.

A summary of the infiltration volumes is provided in Figure 4.
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Pre-Devel t Post-Development Post Development Post Development
re-Developmen P with Mitigation with Mitigation
(FS=1.0) (FS=1.5)
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35,000 -

30,000 -
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H Total Evapotranspiration u Total Infiltration i Total Runoff

FIGURE 4: WATER BALANCE SUMMARY

As such, the application of the infiltration facility achieves a net increase in overall
infiltration, which meets the CVC criteria of maintaining pre-development infiltration levels
and providing 5mm of on-site retention. For water balance calculations, please see
Appendix D.

| 11.0 EROSION AND SEDIMENT CONTROL

Erosion and sediment controls (ESC) will be implemented for all construction activities,
including topsoil striping, material stockpiling, pavement construction, and grading
operations. Design details will include a phased approach to minimize disturbance
including considerations for restoration. Refer to the Erosion and Sediment Control Plan
and Details provided in Appendix F.

| 12.0 ConcLusiONS

As presented in this report, the proposed development will meet the following municipal
and provincial standards and regulations specified for:

» General site grading;
 Water distribution;
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AGNES STREET SUBDIVISION, TOWN OF ALTON, ON
FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT DECEMBER 12, 2024

» Sanitary sewer servicing;

» Utilities

» Stormwater management; and

» Construction erosion and sediment controls

In summary, it has been determined that the development can be serviced with existing
and proposed infrastructure that is in accordance with policies and guidelines required by
the Town of Caledon, CVC and other regulating agencies.

| 13.0 REFERENCES

Credit Valley Conservation — Stormwater Management Guidelines, July 2022

Fire Underwriters Survey — Water Supply for Public Fire Protection — 2020

Ministry of the Environment, Conservation and Parks — Stormwater Management
Planning and Design Manual — March 2003

Ministry of the Environment, Conservation and Parks — Design Guidelines for Drinking
Water Systems — 2008

Ministry of the Environment, Conservation and Parks — Design Guidelines for Sewage
Works — 2008

Region of Peel Development Charges Background Study, December 2020
Region of Peel Watermain Design Criteria, June 2010

Town of Caledon — Development Standards Manual, 2019
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APPENDIX A

Site Plan, Concept Plan, and Topographic Survey
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APPENDIX B

Watermain Calculations and Hydrant Flow Test



THEORETCIAL FIRE FLOW CALCULATIONS

PROJECT: Agnes Street Subdivision

PROJECT No: 20-731
LOCATION: Caledon, ON
DATE: October 18, 2023

F=220CVA

F = The required Fire Flow in litres per minute

C = Coefficient related to the type of construction

DESIGNED BY: Deven Verma, EIT.
REVIEWED BY:Khalid Mahmood, P. Eng

*NOTES*

@Greck

- Table below is based on procedures and figures from the Water Supply for Public Fire

Protection - Fire Underwriters Survey of Canada, 2020.

A = The tatal floor area in square metres (including all storeys, but excluding
basements at least 50 percent below grade) in the building being considered

- Exposure distance factor max adjustment is 75%.

- Type of building construction is wood frame as confirmed by the architect.

Total Floor Area (A) considered for fire flow (m2) 510.0
Manual Input
PROPOSED RESIDENTIAL UNIT
Multiplier Total Fire
Step Description Term Options Associated with Value used Unit Flow
Option (L/min)
Building Material
Wood Frame 15
1 Frame‘Use for .. | Coefficient related to type of construction Ordinary Construction !
Construction of Unit © Non-Combustible Construction 0.8 1.5 N/A N/A
Fire Resistive materials (<2hrs) 0.7
Fire Resistive materials (>2hrs) 0.6
2 Number of Storeys |Number of floors not inlcuding basement 2 N/A N/A
Total Floor Area (A) - for all stories exluding basement (m?) 510.0
Square Feet (ft?) 0.093
3 Floor Area (A) (m?) N/A
Average Floor Measurements Square Metres (m?) 1 255.0
Hectares (ha) 10,000
4 Fire Flow Required fire flow without reductions or increases (rounded to the nearest 1000 L/min: L/min 7,000
Reductions / Increases From Factors Affecting Burning
Non-Combustible -0.25
5 Colmlbustibility of Occupancy content hazard reduction or Limited Combustible 015
Building Contents Combustible 0.00 -0.15 N/A -1,050
surcharge Factor
Free Burning 0.15
Rapid Burning 0.25
Complete Automatic Sprinklers -0.50
6 Buil.ding Ef:luipped Sprinkler Reduction Factor Adequate Automatic Sprinklers -0.30 0.00 N/A 0
with Sprinklers
None 0.00
North Separation 20.1-30m 0.10
, Separation D?stlance Exposure Distance Factor * South Separation 20.1-30m 0.10 0.65 N/A 4,550
Between Buildings East Separation 0to3m 0.25
West Separation 3.1to 10m 0.20
Total Required Fire Flow Rounded to the Nearest 1000 L/min:| 11,000
. ) Total Required Fire Flow in L/s: 183.3
8 Required Fire Flow
Duration of Fire Flow (hrs): 2
Required Volume of Fire Flow (m3): 1,485

*Floor areas confirmed with the architect (ORCHARD Design Studio Inc.). Coefficient for type of construciton (C) is for non-conbustible construction as confimred by the architect.

Separation Distance Factor as per Fire Underwriters Survey of Canada, 2020

Seperation Charge Seperation Charge
Oto3m 25% P0.1to 30m 10%
3.1to10m 20% BO.1to45m 5%
10.1m to 20m 15%

Note: For types of construction that do not fall within the categories given, coefficients shall not be

greater than 1.5 nor

consecutive construction fypes as listed above. Construction types are defined in the

Appendix.

less than 0.6 and may be determined by interpolation between

2,000 Lpm < F < 45,000 Lpm; therefore acceptable

Acceptable Fire Flow ranges as per Fire Underwriters Survey of Canada, 2020

NOTE: THIS IS ONLY PRELIMINARY AND SUBJECT TO CHANGE BASED ON ARCHITECTURAL AND MECHANICAL DESIGN. THIS IS ONLY FOR AN ESTIMATE AS WE DO NOT CLAIM TO BE FIRE PROTECTION

EXPERTS.




THEORETICAL WATER DEMAND CALCULATIONS

PROJECT: Agnes Street Subdivision DESIGNED BY: Deven Verma, EIT.
PROJECT No: 20-731 REVIEWED BY: Khalid Mahmood, P. Eng
LOCATION: Caledon, ON

DATE: September 30, 2024

Design Parameters

»Greck

Manual Input

Automatic Output

Residential

Persons Per Unit (Townhouses): 3.328 (Region of Peel, Development Charges Background Study, December 2020)
Townhouse Units (ea.) 65

Total Population 217

Average Day Residential flow (L/cap/day): 270 (Region of Peel, Development Charges Background Study, December 2020)
Maximum Day Factor: 1.8 (Region of Peel, Development Charges Background Study, December 2020)
Peak Hour Factor: 3 (Region of Peel, Watermain Design Criteria, June 2010)

Fire Flow for Single detached dwelling: (L/min) 11000 |Calculated (Fire underwriters survey, 2000)

Fire Flow for Single detached dwelling: (L/s) 183.33

Total Water Demands (TWD):

Total Average Daily Demand| Max. Daily Demand Peak Hour Demand .
Fire Flow Demand (FFD) | MDD +FFD Total Water Demand*
Population (ADD) (MDD) (PHD) (FFD)
# (L/day) (L/min) (L/day) (L/min) (L/day) (L/min) (L/Min) (L/s) (L/min) (L/min) (L/s)
217 58,590.00 40.69 |105,462.00 73.24 |175,770.00( 122.06 11,000.00 183.33 11,073.24

* Total water demand is the higher of MDD+Fire flow or Peak Hour Demand




HYDRANT FLOW TEST REPORT

GENERAL INFORMATION:

TESTED BY: AA/RS
DATE| August 22-22
TIME| 2:00:00 PM

PROJECT ID 105-22
PROJECT NAME Agnes Street - Hydrant Flow Test #1

BUILDING ADDRESS Agnes Street
Alton, Ontario

WATER MAIN INFORMATION:

MAIN SIZE / MATERIAL (150MM
CONFIGURATION Looped

HYDRANT LOCATION:

iftInn & Spa

Emeline park € i




LEGEND: . STATIC HYDRANT (j RESIDUAL HYDRANT
FINAL RESULTS:

Test # Number | Orifice Pitot Equivint | Total |Project| Gauge | Disch
of Outlets| Size (in) | Reading | Flow Flow [ed flow|Pressur| arge
(psig) | (usgpm) | (usgpm) | at [e (psig)|Coef'n
20psi t
Static N/A N/A N/A N/A 0 N/A 64 N/A
1 1 2.47 51 1040 1040 | 2610 56 0.8
2 2 2.47 22 683 1366 | 2091 44 0.8
FLOW AT 20PSI (140kPa) :
SINGLE OUTLET 2610 GPM (2 1/2 NOZZLE)
DOUBLE OUTLET 2091 GPM (2 1/2 NOZZLE) - Combined = 4182 GPM
100
90
80
70 410,64
2 6 '\\\ 1040, 56
a T~ +
g 50 e 1366,44
5 Coe—
:
£ 40
30
20 @)
10
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Flow, gpm

HYDRANT INFORMATION:

HYDRANT DETAILS |CLASS C (RED)
LISTED FLOW 500GPM @ 20PSI



HYDRANT FLOW TEST REPORT

GENERAL INFORMATION:

TESTED BY: AA/RS
DATE| August 22-22
TIME| 2:00:00 PM

PROJECT ID 105-22
PROJECT NAME Agnes Street - Hydrant Flow Test #2

BUILDING ADDRESS Agnes Street
Alton, Ontario

WATER MAIN INFORMATION:

MAIN SIZE / MATERIAL (150MM
CONFIGURATION Looped

HYDRANT LOCATION:

iftInn & Spa

Emeline park € i




LEGEND: . STATIC HYDRANT (j RESIDUAL HYDRANT
FINAL RESULTS:

Test # Number | Orifice Pitot Equivint | Total |Project| Gauge | Disch
of Outlets| Size (in) | Reading | Flow Flow [ed flow|Pressur| arge
(psig) | (usgpm) | (usgpm) | at [e (psig)|Coef'n
20psi t
Static N/A N/A N/A N/A 0 N/A 66 N/A
1 1 2.47 53 1060 1060 2295 55 0.8
2 2 2.47 25 728 1456 1981 40 0.8
FLOW AT 20PSI (140kPa) :
SINGLE OUTLET 2295 GPM (2 1/2 NOZZLE)
DOUBLE OUTLET 1981 GPM (2 1/2 NOZZLE) Combined = 3962 GPM
100
90
80
0, 66
70 \
2 ——
g_’_ 60 \\ 1_060, 55
£ 0 1456, 40
—~
& 40 +
30
20 O
10
0
0 500 1000 1500 2000 2500 3000 3500 4000
Flow, gpm

HYDRANT INFORMATION:

HYDRANT DETAILS |CLASS C (RED)
LISTED FLOW 500GPM @ 20PSI



HYDRANT FLOW TEST REPORT

GENERAL INFORMATION:

TESTED BY: RS
DATE|( Sept7-22
TIME| 2:00:00 PM

PROJECT ID 116-22
PROJECT NAME Emeline Street Flow Test
BUILDING ADDRESS Emeline Street and Dods Drive
Alton, Ontario

WATER MAIN INFORMATION:

MAIN SIZE / MATERIAL |150MM

CONFIGURATION Looped
HYDRANT LOCATION:
L= - ervice f(/q
@ g
2 3
A\E? g" .-.{“:?
{fwé % o

Emeline Park




LEGEND: . STATIC HYDRANT (j RESIDUAL HYDRANT
FINAL RESULTS:

Test # Number | Orifice Pitot Equivint | Total |Project| Gauge | Disch
of Outlets| Size (in) | Reading | Flow Flow [ed flow|Pressur| arge
(psig) | (usgpm) | (usgpm) | at [e (psig)|Coef'n
20psi t
Static N/A N/A N/A N/A 0 N/A 58 N/A
1 1 2.47 33 836 836 2266 52 0.8
2 2 2.47 19 635 1269 2365 46 0.8
FLOW AT 20PSI (140kPa) :
SINGLE OUTLET 1269 GPM (2 1/2 NOZZLE)
DOUBLE OUTLET 836 GPM (2 1/2 NOZZLE)- Combined = 1672 GPM
100
90
80
70
0, 58
A ——— 836, 52
% —
£ 40
30
20 (D
10
0
0 500 1000 1500 2000 2500
Flow, gpm

HYDRANT INFORMATION:

HYDRANT DETAILS |CLASS C (RED)
LISTED FLOW 500GPM @ 20PSI



APPENDIX C

Sanitary Design (By Others)
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Preliminary |

Rev. No. Date Description CAD
Rev. 1 | 25-Jul-2022 |Updated Well Locations KD
Rev. 2| 7-Mar-2023 |Updated Site Plan JK

Note: Refer to preliminary sewage system
design drawings SP1-1, SP5-1, and SP9-1,
for proposed condominium Blocks 1, 5, and 9.

Agnes Street Townhouse
Residential Development
Town of Caledon

Overall Site Plan:
Neighbouring Well Locations
Test Pit Locations

Septic Field Locations

Scale: 1:1,000 Designed By: EG

Date: 21-JUL-2022 | Drawn By: JK

Project No.: Checked By: EG
Drawing No.:

D3082 SP-1
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Class IV Tertiary Treatment System: Waterloo Biofilter - Preliminary Design: Block 1

Q =9,900 L/day (Five 3-bedroom, 3-bathroom Townhouses, each at 1,980 L/day)
Sewage Treatment: CBOD5 < 10 mg/L, TSS < 10 mg/L, Nitrates < 5 mg/L

W.B. Anaerobic Digester: 1.89 x daily flow =1.89 x Q =1.89x 9,900 L =18,711 L
Provide Waterloo Biofilter Anaerobic Digester: 22,500 L (5,000 gal.) with gravity flow to Pump Station.

Pump Station: Provide 9,000 L (PT-9000) pump tank to time dose to BT-22500 Biofilter Tank.
Biofilter Tank: Provide 22,500 L (5,000 gal.) BT22500 Basket Biofilter tank, provided by Waterloo Biofilter.
Biofilter Tank to have two pumps; one pump to re-circulate to W.B. Anaerobic Digester, second pump to

demand dose to WaterNox Tank (advanced nitrate treatment).

WaterNox-LS Tank: Provide 18,000 L (4,000 gal.) LS-18000 Tank (to Waterloo Biofilter Specifications), to
dose on a demand basis to Type 'A' Dispersal bed.

Soil Percolation: T = 6 min/cm. Test Pit Investigation Undertaken on August 11, 2022 by Gunnell Engineering
identified Sand Soils.

Type 'A' Dispersal Bed (Based on Q = 9,900 L/day & T = 6 min/cm)

Stone Layer: Maximum loading = 50 L/sm/day (i.e.: Q > 3,000 L/day); 9,900 / 50 = 198.0 sm.
Provide Stone Layer Area = 200.0 sm. (5.0m x 40.0m)

Dispersal Bed Area: QT/850: 9,900 x 6 / 850 = 69.8m 2. Provide Dispersal Bed Area: 5.0m x 40.0m = 200 m?

Mantle - N/A (i.e. T < 15 min/cm).

Gunnell Engineering Ltd.
1110 Stellar Drive, Unit 106
Newmarket, ON L3Y 7B7
bus: 905-868-9400
fax: 905-853-5734
www.septicdesign.ca
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Stone Layer (c/w distribution
piping) is to be a minimum of:
- 15.0m from drilled wells

- 30.0m from dug wells

- 3.0m from property lines

- 5.0m from townhouses

Note: Type 'A' Dispersal Bed
is not raised above finished
grade, therefore no increase
to setbacks to stone layer.

Sewage System / Adjacent Grading Design Criteria:

1. 4:1 max. down slopes away from septic field.

2. No slopes directly down to septic fields (direct surface
water around field with swales).

3. Swales are to be min. 0.15m deep with max. 4:1 side
slopes adjacent to septic fields.

4. Septic fields are to be min. 3.0m from property lines and
5.0m from residences and installed at existing grades.

5. Septic tanks are to be min. 3.0m from property lines and
1.5m from residences.

6. No retaining walls constructed adjacent to septic fields.

LEGEND

Preliminary |

Agnes Street Townhouse
Residential Development
Town of Caledon

Typical Sewage System
Layout: Block 1

Scale: 1:300 Designed By: EG
Date: 7-Mar-2023 | Drawn By: JK
Project No.: Checked By: EG

Drawing No.:

D3082 SP1-1
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A Q = 8,000 L/day (Four 3-bedroom, 3-bathroom Townhouses, each at 2,000 L/day) fax: 905f85’3'j5734
www.septicdesign.ca
/ Sewage Treatment: CBOD5 < 10 mg/L, TSS < 10 mg/L, Nitrates < 5 mg/L
W.B. Anaerobic Digester: 1.89 x daily flow =1.89 x Q =1.89 x 8,000 L = 15,120 L
Provide Waterloo Biofilter Anaerobic Digester: 18,000 L (4,000 gal.) with gravity flow to Pump Station.
Pump Station: Provide 6,800 L (PT-6800) pump tank to time dose to BT-18000 Biofilter Tank.
Biofilter Tank: Provide 18,000 L (4,000 gal.) BT-18000 Basket Biofilter tank, provided by Waterloo Biofilter.
Biofilter Tank to have two pumps; one pump to re-circulate to W.B. Anaerobic Digester, second pump to
demand dose to WaterNox Tank (advanced nitrate treatment).
N\
WaterNox-LS Tank: Provide 13,500 L (3,000 gal.) LS-13500 Tank (to Waterloo Biofilter Specifications), to
O ®) N\ dose on a demand basis to Type 'A’' Dispersal bed.
Soil Percolation: T = 6 min/cm. Test Pit Investigation Undertaken on August 11, 2022 by Gunnell Engineering
identified Sand Soils.
Q Q . _ —6mi
(Ij 5 Type 'A' Dispersal Bed (Based on Q = 8,000 L/day & T = 6 min/cm)
Waterloo Biofilter Stone Layer: Maximum loading = 50 L/sm/day (i.e.: Q > 3,000 L/day); 8,000 / 50 = 160.0 sm.
Sewage Treatment Tanks Provide Stone Layer Area = 201.6 sm. (7.2m x 28.0m)
o) _ o , LEGEND
0 Dispersal Bed Area: QT/850: 8,000 x 6 / 850 = 56.5m“. Provide Dispersal Bed Area: 7.2m x 28.0m = 201.6 m
N— Mantle - N/A (i.e. T < 15 min/cm).
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Stone Layer (c/w distribution

- 15.0m from drilled wells
- 30.0m from dug wells

- 3.0m from property lines
- 5.0m from townhouses

piping) is to be a minimum of:

Note: Type 'A' Dispersal Bed
is not raised above finished
grade, therefore no increase
to setbacks to stone layer.

Sewage System / Adjacent Grading Design Criteria:

1.  4:1 max. down slopes away from septic field.

2. No slopes directly down to septic fields (direct surface
water around field with swales).

3. Swales are to be min. 0.15m deep with max. 4:1 side
slopes adjacent to septic fields.

4. Septic fields are to be min. 3.0m from property lines and
5.0m from residences and installed at existing grades.

5. Septic tanks are to be min. 3.0m from property lines and
1.5m from residences.

6. No retaining walls constructed adjacent to septic fields.

Class IV Tertiary Treatment System: Waterloo Biofilter - Preliminary Design: Block 9

Q =9,900 L/day (Five 3-bedroom, 3-bathroom Townhouses, each at 1,980 L/day)
Sewage Treatment: CBOD5 < 10 mg/L, TSS < 10 mg/L, Nitrates <5 mg/L

W.B. Anaerobic Digester: 1.89 x daily flow =1.89 x Q =1.89x9,900 L =18,711 L
Provide Waterloo Biofilter Anaerobic Digester: 22,500 L (5,000 gal.) with gravity flow to Pump Station.

Pump Station: Provide 9,000 L (PT-9000) pump tank to time dose to BT-22500 Biofilter Tank.
Biofilter Tank: Provide 22,500 L (5,000 gal.) BT22500 Basket Biofilter tank, provided by Waterloo Biofilter.
Biofilter Tank to have two pumps; one pump to re-circulate to W.B. Anaerobic Digester, second pump to

demand dose to WaterNox Tank (advanced nitrate treatment tank).

WaterNox-LS Tank: Provide 18,000 L (4,000 gal.) LS-18000 Tank (to Waterloo Biofilter Specifications), to
dose on a demand basis to Type 'A’ Dispersal bed.

Soil Percolation: T = 8 min/cm. Test Pit Investigation Undertaken on August 11, 2022 by Gunnell Engineering
identified Sand Soils.

Type 'A' Dispersal Bed (Based on Q = 9,900 L/day & T = 8 min/cm)

Stone Layer: Maximum loading = 50 L/sm/day (i.e.: Q > 3,000 L/day); 9,900 / 50 = 198.0 sm.
Provide Stone Layer Area = 200.0 sm. (5.0m x 40.0m)

Dispersal Bed Area: QT/850: 9,900 x 8 / 850 = 93.2m?2. Provide Dispersal Bed Area: 5.0m x 40.0m = 200 m?

Mantle - N/A (i.e. T < 15 min/cm).
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1110 Stellar Drive, Unit 106
Newmarket, ON L3Y 7B7
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www.septicdesign.ca
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GUNNELL ENGINEERING LTD.

Municipal & Environmental Engineering

March 14, 2023
(Revised December 7, 2023)

Mr. Jeremy Grant

The Alton Development Inc.
1402 Queen Street

Caledon, Ontario

L7K 0C3

Re:  Agnes Street Residential Development — Town of Caledon
Functional Servicing Report: Ontario Building Code Sewage Systems
Our File: D3082

Dear Mr. Grant,

The proposed residential development is to consist of 67 townhouse units, which are to be
developed into fourteen (14) condominium blocks, with each condominium block under separate

land ownership. Each condominium block will include for 4 or 5 townhouse units.

Municipal sanitary sewers are not available to service the proposed development, however
municipal water is to be provided. Wastewater servicing for each residential block (4 or 5
townhouse units) will be serviced with an on-site sewage system. Each condominium Townhouse
Block (Blocks 1 to 14) will each be serviced by one Ontario Building Code (OBC) compliant Class
IV Tertiary Sewage Treatment System and a Type ‘A’ Dispersal Bed, with each of the 14 sewage
systems having a daily design sewage flow of less than 10,000 L/day. Refer to attached Drawing
SP-1 for the Townhouse Condominium Block layout and dispersal / septic bed locations. The
permitting jurisdiction for these proposed Ontario Building Code (OBC) sewage systems will fall
under the jurisdiction of the Town of Caledon Building Department (i.e. not the Ministry of the
Environment, Conservation and Parks). In addition, and since the maximum number of residential
units for each condominium block / land ownership is five, a Municipal Responsibility Assessment
(MRA) in not required. We note that condominium townhouse blocks will be managed by the
respective condominium association, to include for on-going service and maintenance, and funding

for upgrades and component replacement within their designated reserve funds.

1110 Stellar Drive, Unit 106, Newmarket, Ontario L3Y 7B7 Tel: (905) 868-9400 Fax: (905) 853-5734
www.SepticDesign.ca  www.gunnellengineering.com



Agnes Street Residential Development — Town of Caledon
Functional Servicing Report: Ontario Building Code Sewage Systems

A septic test pit investigation was undertaken on August 11, 2022, with test pit locations shown on
attached Drawing SP-1. The scope of the test pit investigation included identification of native soil
type & percolation rate, as well as groundwater elevation observations in the area of each sewage
system Type ‘A’ Dispersal Bed. The test pit results concluded that the native soils were coarse
sand, with a percolation rate ranging between 6-10 mins/cm. Groundwater was not encountered in
any test pit during the investigation. In addition, there was no soil staining that would be indicative
of a seasonal high groundwater elevation. Preliminary design drawings have been prepared for
the proposed on-site sewage treatment and effluent dispersal systems for the proposed Agnes Street
residential development, Town of Caledon. Based on the soil percolation rates of the native soil,
site topography and layout, and absence of groundwater, soil staining that would be indicative of
a seasonal high groundwater elevation, in the septic test pits; Waterloo Biofilter tertiary treatment
sewage systems, complete with Type ‘A’ Dispersal Beds, for each residential Condominium Block,

has been proposed. There are 14 on-site sewage systems in total.

The configuration of the typical proposed sanitary servicing system is shown on the attached

preliminary site plan Drawings, SP1-1, SP5-1 and SP9-1, as described below:

Design Sanitary Flows

The sewage treatment plant and effluent dispersal system servicing each of the 14 residential
Blocks will have daily design flow sewage capacities ranging from 7,700 to of 9,900 L/day. Each

Block includes 4 or 5 three (3)-bedroom townhouse units.

Individual townhouse daily design sewage flows for these 3-bedroom units are based on OBC
Table 8.2.1.3.A. The size of the Type ‘A’ Dispersal Beds is based on OBC Section 8.7.7. Detailed
calculations are illustrated on the preliminary sewage system layouts (Drawings SP1-1, SP5-1 and

SP9-1), complete with our Ontario Building Code Compliance Analysis.

Gunnell Engineering Ltd. 2



Agnes Street Residential Development — Town of Caledon
Functional Servicing Report: Ontario Building Code Sewage Systems

Proposed Sewage Treatment System

The proposed sewage treatment system for each residential townhouse condominium Block will
include a Class IV tertiary treatment system (Waterloo Biofilter). The Waterloo Biofilter sewage
treatment system meets Ontario Building Code Level IV (tertiary) quality effluent (CBODs < 10
mg/L and TSS < 10 mg/L), and is certified under the CAN/BNQ 3680-600 testing protocol per
OBC Table 8.6.2.2. The Waterloo Biofilter sewage treatment system will each consist of a 22,500
L (5,000 gal) W.B. Anaerobic Digester with gravity flow to a 9,000 L Pump Station. Sewage
effluent will be time dosed to a BT-22500 22,500 L (5,000 gal.) basket Biofilter tank. The Biofilter
tank, ¢/w two (2) pumps; one pump to re-circulate to the W.B. Anaerobic Digester, the second
pump to demand dose to the 18,000 L (4,000 gal.) WaterNox Tank (LS-18000), for nitrate
treatment to 5 mg/L, as detailed in the Terraprobe hydro-geological report. Sewage from the
WaterNox Tank will be demand dosed to the Type ‘A’ Dispersal Bed (timed dosed via the Pump
Station).

The Waterloo Biofilter WaterNOx-LS Denitrification Unit underwent BNQ 3680-600 testing in
2016 for nitrogen removal. The test results are attached to this report. During the CAN/BNQ
3680-600 protocol Period A (based on NSF-40), the total nitrogen removal of the system was 92%
with an average effluent concentration of 4.8 mg/L (TKN was 4.6 mg/L and NO3-N + NO2-N was
0.20 mg/L). During the CAN/BNQ 3680-600 protocol Period B (strenuous working parent
schedule), the total nitrogen removal of the system was 80% with an average effluent concentration
of 11.9 mg/L (TKN was 8.5 mg/L and NO3-N + NO2-N was 3.38 mg/L). The testing results
indicated that the WaterNOx-LS system can successfully remove very high levels of total nitrogen
passively, while buffering pH to neutral and keeping CBODs and TSS levels below 10 mg/L.

Effluent Dispersal Systems

Treated effluent from the sewage treatment plant, servicing each townhouse Block, will be
discharged to a Type ‘A’ Dispersal Bed, with a daily design sewage flow ranging from 7,700 to
9,900 L/day. Preliminary design calculations for the effluent dispersal systems are outlined on the
sewage system design details on attached site plan drawings (i.e. typical sewage system

preliminary layouts for Townshouse Blocks 1, 5, and 9). Specified OBC clearance distances for

Gunnell Engineering Ltd. 3



Agnes Street Residential Development — Town of Caledon
Functional Servicing Report: Ontario Building Code Sewage Systems

the Type ‘A’ dispersal bed stone layers are shown on the attached drawings. The native sand soils

were assessed with a soil percolation rate of T = 6 — 10 min/cm.

Summary

In summary, the property is able to accommodate the proposed domestic sewage treatment and on-
site disposal from the proposed residential townhouse development, with the detailed 14 sewage
treatment / dispersal bed systems. The sewage systems will be designed in accordance with the
Ontario Building Code (OBC), to treat the effluent from the proposed residential development, for

each of the 14 townhouse condominium block sewage systems.

We trust that the above description of the on-site sewage systems meets your requirements. Please

do not hesitate to contact us if you have any questions. e

g

o NV N\
S (2023/12/07 ) 5\

Yours truly,
GUNNELL ENGINEERING LTD.

~~n_\; JJ_B st >(‘)\DJ—/\A

Teika Zilans Eric Gunnell, P.Eng *
Environmental Technician

Attachments:

e Gunnell Engineering Ltd Preliminary. Drawings SP-1, SP1-1, SP5-1, SP9-1, DT-1, DT-2
and DT-3
e Waterloo Biofilter WaterNOx-LS Third Party Testing Summary

Gunnell Engineering Ltd. 4
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1 9,900 198.0 5.0 x 40.0
2 9,900 198.0 7.2x32.0
3 9,900 198.0 7.2x32.0
4 9,900 198.0 7.2x32.0
5 8,000 160.0 7.2x28.0
6 9,900 198.0 7.2x32.0
7 8,000 160.0 7.2x32.0
8 9,900 198.0 7.2x32.0
9a+9b 9,900 198.0 7.2x32.0
10 9,900 198.0 7.2x32.0
1 9,900 198.0 7.2x32.0
12 8,000 160.0 7.2x23.5
13 9,900 198.0 7.2x32.0
14 9,900 198.0 7.2x32.0

Scale: 1:1,000 Designed By: EG
Date: 21-JUL-2022 | Drawn By: JK
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Class IV Tertiary Treatment System: Waterloo Biofilter - Preliminary Design: Block 1

Q =9,900 L/day (Five 3-bedroom, 3-bathroom Townhouses, each at 1,980 L/day)

Sewage Treatment: CBOD5 < 10 mg/L, TSS < 10 mg/L, Nitrates <5 mg/L

W.B. Anaerobic Digester: 1.89 x daily flow =1.89 xQ =1.89x9,900 L = 18,711 L
Provide Waterloo Biofilter Anaerobic Digester: 22,500 L (5,000 gal.) with gravity flow to Pump Station.

Pump Station: Provide 9,000 L (PT-9000) pump tank to time dose to BT-22500 Biofilter Tank.

Biofilter Tank: Provide 22,500 L (5,000 gal.) BT22500 Basket Biofilter tank, provided by Waterloo Biofilter.
Biofilter Tank to have two pumps; one pump to re-circulate to W.B. Anaerobic Digester, second pump to
demand dose to WaterNox Tank (advanced nitrate treatment).

WaterNox-LS Tank: Provide 18,000 L (4,000 gal.) LS-18000 Tank (to Waterloo Biofilter Specifications), to
dose on a demand basis to Type 'A’ Dispersal bed.

Soil Percolation: T = 6 min/cm. Test Pit Investigation Undertaken on August 11, 2022 by Gunnell Engineering

identified Sand Soils.

Type 'A’ Dispersal Bed (Based on Q = 9,900 L/day & T =6 min/cm)

Stone Layer: Maximum loading = 50 L/sm/day (i.e.: Q > 3,000 L/day); 9,900 / 50 = 198.0 sm.
Provide Stone Layer Area = 200.0 sm. (5.0m x 40.0m)

Dispersal Bed Area: QT/850: 9,900 x 6 / 850 = 69.8m?. Provide Dispersal Bed Area: 5.0m x 40.0m = 200 m?

Mantle - N/A (i.e. T < 15 min/cm).

Gunnell Engineering Ltd.
1110 Stellar Drive, Unit 106
Newmarket, ON L3Y 7B7
bus: 905-868-9400
fax: 905-853-5734
www.septicdesign.ca
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4:1 max. down slopes away from septic field.

No slopes directly down to septic fields (direct surface
water around field with swales).

Swales are to be min. 0.15m deep with max. 4:1 side
slopes adjacent to septic fields.

Septic fields are to be min. 3.0m from property lines and
5.0m from residences and installed at existing grades.
Septic tanks are to be min. 3.0m from property lines and
1.5m from residences.

No retaining walls constructed adjacent to septic fields.
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Gunnell Engineering Ltd.
1110 Stellar Drive, Unit 106
Newmarket, ON L3Y 7B7
bus: 905-868-9400

! Q = 8,000 L/day (Four 3-bedroom, 3-bathroom Townhouses, each at 2,000 L/day) fax: 905-853-5734
L www.septicdesign.ca

\ .
Sewage Treatment: CBOD5 < 10 mg/L, TSS < 10 mg/L, Nitrates <5 mg/L

Class IV Tertiary Treatment System: Waterloo Biofilter - Preliminary Design: Block 5

W.B. Anaerobic Digester: 1.89 x daily flow =1.89 x Q = 1.89x 8,000 L = 15,120 L
Provide Waterloo Biofilter Anaerobic Digester: 18,000 L (4,000 gal.) with gravity flow to Pump Station.

Pump Station: Provide 6,800 L (PT-6800) pump tank to time dose to BT-18000 Biofilter Tank.

Biofilter Tank: Provide 18,000 L (4,000 gal.) BT-18000 Basket Biofilter tank, provided by Waterloo Biofilter.
B Biofilter Tank to have two pumps; one pump to re-circulate to W.B. Anaerobic Digester, second pump to
demand dose to WaterNox Tank (advanced nitrate treatment).
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Soil Percolation: T =6 min/cm. Test Pit Investigation Undertaken on August 11, 2022 by Gunnell Engineering
identified Sand Soils.
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Stone Layer (c/w distribution

- 15.0m from drilled wells
- 30.0m from dug wells

- 3.0m from property lines
- 5.0m from townhouses

piping) is to be a minimum of:

Note: Type 'A' Dispersal Bed
is not raised above finished
grade, therefore no increase
to setbacks to stone layer.

Sewage System / Adjacent Grading Design Criteria:

=

4:1 max. down slopes away from septic field.

2. No slopes directly down to septic fields (direct surface
water around field with swales).

3. Swales are to be min. 0.15m deep with max. 4:1 side
slopes adjacent to septic fields.

4. Septic fields are to be min. 3.0m from property lines and
5.0m from residences and installed at existing grades.

5. Septic tanks are to be min. 3.0m from property lines and
1.5m from residences.

6. No retaining walls constructed adjacent to septic fields.

Class IV Tertiary Treatment System: Waterloo Biofilter - Preliminary Design: Block 9

Q =9,900 L/day (Five 3-bedroom, 3-bathroom Townhouses, each at 1,980 L/day)
Sewage Treatment: CBODS5 < 10 mg/L, TSS < 10 mg/L, Nitrates < 5 mg/L

W.B. Anaerobic Digester: 1.89 x daily flow =1.89 x Q=1.89x9,900 L =18,711L
Provide Waterloo Biofilter Anaerobic Digester: 22,500 L (5,000 gal.) with gravity flow to Pump Station.

Pump Station: Provide 9,000 L (PT-9000) pump tank to time dose to BT-22500 Biofilter Tank.
Biofilter Tank: Provide 22,500 L (5,000 gal.) BT22500 Basket Biofilter tank, provided by Waterloo Biofilter.
Biofilter Tank to have two pumps; one pump to re-circulate to W.B. Anaerobic Digester, second pump to

demand dose to WaterNox Tank (advanced nitrate treatment tank).

WaterNox-LS Tank: Provide 18,000 L (4,000 gal.) LS-18000 Tank (to Waterloo Biofilter Specifications), to
dose on a demand basis to Type 'A' Dispersal bed.

Soil Percolation: T = 8 min/cm. Test Pit Investigation Undertaken on August 11, 2022 by Gunnell Engineering
identified Sand Soils.

Type 'A' Dispersal Bed (Based on Q = 9,900 L/day & T = 8 min/cm)

Stone Layer: Maximum loading = 50 L/sm/day (i.e.: Q > 3,000 L/day); 9,900 / 50 = 198.0 sm.
Provide Stone Layer Area = 200.0 sm. (5.0m x 40.0m)

Dispersal Bed Area: QT/850: 9,900 x 8 / 850 = 93.2m2. Provide Dispersal Bed Area: 7.2m x 32.0m = 230.4 m?

Mantle - N/A (i.e. T < 15 min/cm).
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WaterNOx-LS Third Party Testing Summary

In the fall of 2016, Waterloo Biofilter Systems Inc. installed their WaterNOx-LS™ denitrification unit at the
Bureau de Normalisation du Quebec (BNQ) test site located in Quebec City. The system underwent BNQ 3680-
600 test protocol which includes two parts - Period A and Period B. Period A is based on the methodology of
NSF/ANSI Standards 40 and 245, containing the same flow patterns and stress tests. Period B provides for a
further 6 months of seasonal reliability testing to ensure that the test includes cold weather results.

The WaterNOx-LS is a passive autotrophic denitrification process using sulphur-limestone minerals in a
submerged, up-flow configuration. The WaterNOx-LS, which was sized for 1,600 L/day (350 gpd) followed a
Waterloo Biofilter nitrifying treatment unit.

Period A Test Results

During Period A wastewater is dosed according to the hydraulic loading specified in NSF-40. Period A includes
the wash-day, working-parent, power failure, and vacation period stress tests. All sample results taken during
stress tests are included in the analysis. Influent wastewater temperature values ra