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Envest Corp. - Southgate Renewables Recycling Project 1
Servicing and Stormwater Management Report

1.0 INTRODUCTION

WalterFedy was retained by Envest Corp. (Envest) to prepare a Servicing and Stormwater Management Report
in support of the Site Plan Development for a biofuel and renewables recycling facility located in Dundalk, ON,
in the Township of Southgate. The site will be used as an anaerobic digestion facility and is expected to receive
and process organic waste and convert it into biogas and digestate. The biogas produced will be further upgraded
to Renewable Natural Gas (RNG) for injection into the natural gas pipeline network through the injection station
provided by Enbridge.

The purpose of this report is to identify how the site will be serviced, including water and sanitary connections
to the municipal infrastructure, as well the storm sewer outlet to the neighbouring ditch. The report will discuss
the existing boundary servicing conditions and the availability in the municipal system to accommodate the
development. Stormwater management design has been presented, demonstrating consistency with the
Township of Southgate and Grand River Conservation Authority design criteria.

11 Background

The proposed development is located on the southern side of Eco Parkway, approximately 600 m east of the
intersection with Ida Street. Eco Parkway is a gravel road. The site is approximately 4.04 ha and is surrounded
by future development lots to the west and north, a wetland and municipal sewage treatment lagoons to the
south, and to the east by a developed industrial lot. A ditch separates the site from the property to the west.
This ditch drains from the northern side of Eco Parkway, beneath the road through a culvert, and southerly
towards the sanitary lagoon side of the subject property. The ditch is also regulated by the Grand River
Conservation Authority (GRCA).

The site is zoned Holding General Industrial Exception 553 (M1-553-H) pursuant to a zoning amendment dated
February 21, 2024, allowing for the intended use. The development itself will consist of a ventilated organics
receiving building with below-grade organic waste storage areas, for a total building footprint of approximately
2,800 m?, as well as an office and maintenance shop with a total building footprint of 570 m2. The site will also
include a tank containment area that includes partially below-grade pasteurizer tanks, hydrolyzer tanks,
anaerobic digester tanks, a digestate storage tank, and pump shelter.

1.2 Reference Reports and Drawings
In preparation of this report, the following background information was referenced:

1. Geotechnical Investigation - Dundalk EcoPark - 100 Eco Parkway, Township of Southgate, Ontario, V.A.
Wood (Guelph) Incorporated, July 2019, prepared for Petawawa Biofuel LP

2. Draft Supplemental Geotechnical Investigation - Southgate Renewables Facility - 100 Eco Parkway,
Township of Southgate, Ontario, JLP Services Inc., January 13, 2023, prepared for Envest Corp.

3. Hydrogeological Investigation Report - 100 Eco Park Way, Southgate, Ontario, JLP Services Inc., July 8,
2024, prepared for Envest Corp.

4. Eco-Parkway Plan and Profile Drawings, Triton Engineering Services Limited, July 2012

The following guidance documents were also referenced in preparation of this report:

Municipal Servicing Standards, Township of Southgate, June 2016.

2. Design Guidelines for Sewage Works, Ministry of the Environment and Climate Change, March 2019.

Design Guidelines for Drinking Water Systems, Ministry of the Environment and Climate Change, May
2019.
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4. OFM-TG-03-1999 - Fire Protection Water Supply Guideline for Part 3 in the Ontario Building Code -
October 1999.

5. Ontario Building Code (OBC)- current version.

2.0 EXISTING INFORMATION

21 Existing Topography

The site is an open field which was recently cleared of all trees within the northern portion of the site. A 1- to
1.5-m-tall berm was also removed along the eastern site limits, which was originally constructed by the
neighbouring owner and consisted of topsoil removed from the property to the east. The ditch immediately
outside the property boundary to the west conveys stormwater from the north of Eco Parkway south towards
the Foley Drain. This ditch is located within a GRCA regulated area, with the estimated floodplain limits
extending within the site boundaries.

Existing topographical information for the northern half of the site was obtained from a survey by Van Harten
Surveying Inc., dated July 22, 2019. Additional topographical information for the southern half of the site was
obtained from a survey by Van Harten Surveying Inc., dated June 7, 2022.

The topography of the site generally falls from an elevation of 509.0 m along the northeastern limits towards
the western ditch. The elevation of the ditch ranges from approximately 506.0 m at the northern limits, just
south of Eco Parkway, and runs south to an elevation of approximately 505.40 m at a slope of approximately
0.3%. The ditch was not surveyed as part of the additional survey, but it is assumed to continued to run towards
the south at a similar slope. The eastern property line ranges between an elevation of 509.0 m at the
northeastern corner, to an elevation of approximately 507.3 m at the southeastern corner. The edge-of-gravel
elevations fronting the site range between 509.0 m and 509.6 m, meaning the majority of the site is sunken
below Eco Parkway. All existing drainage from the site sheet flows across the surface from east-to-west toward
the ditch.

A Provincially Significant Wetland (PSW) extends into the southern portion of the site. The site will be developed
in a manner that ensures no work will be conducted within a 15 m setback of the PSW.

2.2 Geotechnical Report

A geotechnical investigation was completed by V.A. Wood (Guelph) Incorporated in June 2019 to assess the
existing soils and groundwater conditions. A supplemental geotechnical investigation was completed by JLP
Services Inc. (formerly V.A. Wood (Guelph)), in January 2023.

The initial investigation consisted of seven boreholes. Surficial topsoil was encountered at all boreholes, with a
depth between 150 and 300 mm. This topsoil was underlain with approximately 400 mm of sand at the
northeastern corner of the site (BH-2), and approximately 500 mm of organic silty sand at BH4. These sand and
organic silty sand layers, as well as the topsoil at the other boreholes, were underlain with silty sand till to the
full depth of the borehole.

Groundwater was encountered approximately 0.8 to 2.4 m below the surface during the drilling operation.
Piezometers were installed in BH-3 and BH-6, and free water surfaces were discovered to be approximately 0.3
m below the surface. Groundwater elevations are assumed in the Geotechnical report to be between 505.5 m
and 506.5 m. The topsoil and loose, saturated zones are not suitable to support the foundations. The
Geotechnical Report states the depths to suitable bearing stratum for all the completed boreholes ranges
between 2.6 and 3.3 m.
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The supplemental geotechnical information consisted of seven boreholes, with two monitoring wells being
installed, and focused on the southern portion of the site. Surficial topsoil was encountered, with a depth
between 100- and 300-mm. Brown native material was encountered beneath the topsoil and extends to depths
between 1.5 m and 1.7 m below the surface. The native material is underlain with sandy silt till that extends to
depths between 6.4 and 9.6 m below grade, which is where the boreholes were terminated.

Groundwater was observed to be right below the surface, or at the surface. However, the Geotechnical
Investigation states that the actual groundwater table is expected to be below the depth of investigation. The
groundwater near the surface is believed to be perched groundwater due to artesian pressure. Dewatering
during construction will need to be considered. The supplemental investigation also states that the depth to
suitable bearing stratum for foundations is between 2.0 and 2.5 m below grade. Combining both investigations
together, the depth to suitable bearing stratum is between 1.8 and 3.3 m below grade.

2.3 Existing Servicing and Utilities

A 150-mm-diameter watermain exists along Eco Parkway, with municipal hydrants along the northern side of
the road. A 38-mm-diameter HDPE “Goldstripe” sanitary forcemain also fronts the site within an easement,
servicing the domestic flows (washrooms and plumbing fixtures) from the Lystek facility to the east. This
forcemain connects to a manhole approximately 150 m west of the site’s western limits, where it transitions to
a 250-mm-diameter gravity sewer. This gravity sewer then combines with a 600-mm-diameter concrete sanitary
sewer, which flows towards the sanitary lagoon system. The Township is currently considering sanitary servicing
options for Eco Parkway.

A water tower was commissioned in Dundalk in 2023, which increased the available capacity within the
municipal watermain. However, based on initial conversations with the Township, adequate fire pressure is still
not expected to be available for the proposed development.

There is no storm sewer infrastructure along Eco Parkway. All runoff from storm events is conveyed to the ditch
along the western limits of the site. This tributary flows towards the Foley Drain, south of the site.

Overhead hydro lines run on the northern side of Eco Parkway. A gas distribution main is installed on the
southern (site) side of the Eco Parkway right-of-way.

3.0 REVIEW AGENCIES

3.1 Township of Southgate

The Township of Southgate will be responsible for the review and approval of the final Site Plan, as well as final
Site Servicing, Grading, and Stormwater Management designs.

3.2 Grand River Conservation Authority

The Grand River Conservation Authority will be responsible for reviewing the grading and servicing design since
a portion of the development takes place within their estimated floodplain limits. The GRCA has issued a permit
to the Owner previously, based on a previous site plan provided to them.

3.3 Ministry of the Environment, Conservation and Parks

The Ministry of the Environment, Conservation and Parks (MECP) has reviewed aspects of this project to date
and has granted an Environmental Compliance Approval (ECA) for process-related aspects of this project
including waste, odour, and air in 2019 (Reference No. 1984-BD9NBD). An amendment to this ECA is currently
in progress. An ECA for the on-site stormwater management facility has been submitted to the MECP for
approval (Reference No. 4528-CYWQBN) in December 2023.
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4.0 SANITARY SERVICING

Southgate Township does not explicitly state an industrial sanitary flow rate in their Servicing Standards. The
MECP Guidelines for Sewage Works explains that sanitary flows for industrial developments vary greatly
depending on many factors, including the type of industry/process for which the development is designed. It is
noted that building’s processes will not contribute to the peak sanitary flow, as the water used for the processes
is recycled.

Based on the OBC, Part 8, Table 8.2.1.3.B, Item 10 “factory (with showers)”, the average daily flow expected from
the Organics Receiving Building is 125 L/person/8-hour shift. Item 15 states that for office buildings, the average
expected daily flow is 75 L/person/8-hour shift. The maximum number of employees expected at any given time
are as follows:

e Office Building - assume 12-hour shifts, 6 employees.
= 12/8x6x75=675L/day

¢ Maintenance Shop - assume 12-hour shifts, 3 employees.
= 12/8x3x125=562.5L/day

e  Organics Receiving Building - assume 12-hour shifts, 8 employees.
= 12/8x8x125= 1,500 L/day

e Occasional use truckdrivers, maintenance visitors (allocate 1 person)
= 8/8x1x75=75L/day

This equates to a total demand of 2,812.50 L/day (1.95 L/min or 0.03 L/s).

The total fixture unit count for the site is assumed to be between 20 and 30. This will be confirmed during
detailed design of the building interiors. Also, if it is assumed that the toilets are flush valves, Table 7.4.10.5 of
the OBC states that the peak sanitary flow rate that can be expected is 2.1 L/s. According to Southgate
Township's standards, the industrial flow rate is to be coupled with an extraneous flow rate of 0.15 L/s/ha,
however, it should be noted that no extraneous flows are expected to occur within the system.

The sanitary flow from the site will be conveyed to a pump station located north of the Office Building. Actual
discharge from the site will be less than the instantaneous peak flow rate of 2.1 L/s and will be governed by the
system curve of the receiving forcemain and the pump selected. A flow rate of approximately 0.4 to 0.6 L/s will
be selected for design of the pump station. The pump station will convey sewage via private forcemain towards
the existing 38-mm-diameter HDPE “Goldstripe” sanitary forcemain that services the Lystek site to the east. The
total dynamic head for the pump station will be specified to overcome pressure in this existing forcemain. A
check valve and isolation valve will be included as part of the pump station design to allow for protection and
maintenance of the proposed buildings. Additional check valves may be required on the existing forcemain to
prevent back pressure.

5.0 WATER SERVICING

51 Design Criteria

The MECP states that watermain distribution systems are to be designed to convey the larger of the maximum
daily demand combined with fire flow, or the peak hourly demand. Additionally, it is recommended that the
average daily flow from any development be conveyed with a resulting pressure within the range of 350 kPa (50
psi) to 470 kPa (70 psi).

The guidelines also stipulate that the minimum resultant pressure under any non-fire demand scenario shall
not be less than 275 kPa (40 psi). With the inclusion of fire flows, the minimum residual pressure in the
distribution system shall not be less than 140 kPa (20 psi). Static pressure in the system cannot exceed 700
kPa (100 psi) in any scenario.
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5.2 Domestic Water Demand

Southgate Township’s Servicing Standards direct the domestic water demand calculations for industrial
developments to the guidelines outlined within the MECP Drinking-Water Systems guidelines.

However, as uses of the site are known and the equipment and machinery will not contribute to the water
demand calculations, the average daily sanitary demand can be used as the average daily domestic water
demand. The peaking factor may vary, but a factor of 2.0 was used for the maximum daily demand, and a factor
of 4.0 was assumed for the peak hourly demand.

The domestic water demands are summarized in Table | below.

Table I: Proposed Domestic Water Demands

Average Daily Demand 2,812.50 L/day (0.03 L/s)
Peaking Factors

Maximum Day Peaking Factor (MECP) 2.0

Maximum Hour Peaking Factor (MECP) 4.0
Peak Water Demand

Total Maximum Day Domestic Demand 0.06L/s

Total Peak Hourly Domestic Demand 0.12L/s

The maximum daily demand for the proposed development is estimated to be 0.06 L/s, and the maximum hourly
demand is expected to be 0.12 L/s. It should also be noted that the instantaneous peak water demand is assumed
to be the same as the peak instantaneous sanitary demand, which is 2.1 L/s.

The site requires 175 m8/day for process water within the Organics Receiving Building, which the Township has
agreed to provide from their municipal watermain system. The water allocation agreement will be finalized with
the Site Plan Application. Envest is exploring supplementing this allocation with consumption obtained from the
neighbouring wastewater treatment facility in the future. It has been identified that this demand will occur over
12 hours, resulting in a total process demand of 4.05 L/s.

53 Fire Flow Demand

In addition to the daily domestic demand from the proposed development, fire flow demands are required to
assess the adequacy of any proposed watermain system. Triton Engineering Services Limited, who serves as the
Township's Engineer, provided an estimated static pressure within the existing 150-mm-diameter watermain on
Eco Parkway of 94 psi, based on topography. However, at 20 psi, the available flow in the system is only 45.4
L/s, which would not provide adequate fire protection. The Township commissioned a new water tower in
Dundalk in 2023; however, it was noted that the water tower will only marginally increase the pressure on Eco
Parkway and there is not sufficient water available to provide fire protection for this development. Therefore,
an on-site water supply for fire protection will be required. The available water pressure will be provided prior
to finalizing the design, which may reduce the required size of the on-site water supply.

The fire protection water supply will be provided via underground holding tanks. The volume and rate
requirements were calculated in accordance with Fire Protection Water Supply Guideline for Part 3 in the OBC
(OFM-TG-03-1999). The required volume of water supply is calculated based on volume of the buildings,
exposure to other buildings, and a water supply coefficient. The fire demand was calculated for the Organic
Receiving Building, as it will require a larger demand than the Office Building and Maintenance Shop.

walterfedy.com



Envest Corp. - Southgate Renewables Recycling Project 6
Servicing and Stormwater Management Report

Minimum Supply of Water (Q = K*V*Sror)

The value of K is provided from Table 1 in OFM-TG-03-1999 and values of Stor are selected from Figure 1 in
the same technical bulletin. Based on a review of the proposed building, its classification, and construction the
following is noted:

e The proposed building meets the classification of Low Hazard, Group F Division 3 building (F3), in
accordance with the OBC

e The proposed building is of non-combustible construction with fire separations and fire-resistance
ratings provided in accordance with Subsection 3.2.2. of the OBC, including loadbearing walls, columns,
and arches

e A water supply coefficient, K, of 12 is applicable to the building based on Table 1 of OFM-TG-03-1999

e The building has no exposures to other buildings within 10 m of its footprint and, therefore, the total
spatial coefficient is 1, based on no exposure on either side.

With the above, the following is noted regarding the size of the building:

e The building has a footprint of 2,800 m?

e 30% of this footprint has a height of 18.24 m, resulting in a volume of 15,321.6 m®
e 70% of this footprint has a height of 7.63 m, resulting in a volume of 14,954.8 m®
e The total volume is noted to be 30,276.4 m*

Table Il below summarizes the calculations.

Table II: Fire Protection Water Supply Calculations

Water Supply Coefficient (K) 12
Building Dimensions
Building Footprint 2,800 m?
Building Height Varies
Volume (V) 30,276.4 m?
Spatial Coefficients (Stor) 1.0
Minimum Supply of Water (Q = K*V*Stor) 363,318.8 L
Minimum Supply Rate!" 9000 L/min (150 L/s)

(1 From Table 2 of OFM-TG-03-1999

Given the values noted above, the volume of water required for fire protection for the building, Q, is noted to
be 363,319 L. Based on Table 2 of OFM-TG-03-1999, this flow must be delivered at a minimum rate of 9000
L/min or 150 L/s at 140 kPa (20 psi) and must be delivered for at least 30 minutes. At the minimum flow rate,
the required volume is sufficient for a constant draw of 40.4 minutes.

The subject property is to be connected to the municipal water supply for domestic water and fire protection
use. As the building is not sprinklered, the fire protection will be provided by means of private hydrants on the
site. As previously stated, the municipal watermain can currently only provide 45.4 L/s at 140 kPa, and on-site
storage is required to account for the remainder of the fire demand.

To calculate the required amount of storage, it is assumed that:
e 4.1 L/sis unavailable for firefighting purposes to provide the maximum daily domestic demand for the
facility.

e It is further assumed that, due to hydraulic losses within the piping leading up to the hydrant,
approximately 2 psi is lost.
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Therefore, approximately 39.3 L/s is available at the private hydrant for fire fighting purposes from the municipal
supply, and an additional 110.7 L/s of supplementary water is required for a minimum duration of 30 minutes.
A minimum private supply of 199,260 L is required to provide adequate capacity for fire protection on the site.

It is proposed that two Wilkinson Heavy Precast storage tanks (one model H100S and one model H114S) are
connected in series to provide the required supply volume. These tanks will provide a combined volume of
214,000 L. The tanks should be installed below grade with a minimum cover of 1.5 m to provide adequate frost
protection. These tanks will be connected to a dry hydrant, conforming to NFPA 1142: Standard on Water Supplies
for Suburban and Rural Fire Fighting. Annex B of NFPA 1142 should be referred to for specifications for the tanks,
and the type of hard suction threaded fitting and cap on the dry hydrant should meet requirements of the
municipality and the local fire department.

The water levels in the cistern should be monitored to ensure adequate supply is available in the event of a fire
and that no leaks are developed over time. It is recommended that the tanks be equipped with a float sensor to
allow for automatic refill if the tanks empty to a certain level. If the cisterns are installed in an area with shallow
ground water, the design of the cistern and base shall consider buoyancy. The automatic refill water line is
proposed to come from the Office Building/Maintenance Shop to allow for it to be metered. A backflow
preventer will also be required on this line within the building.

54 Service Design

The water service for the proposed development will be responsible for providing domestic demand to the
buildings, as well as some fire demand to a private hydrant. A 150-mm-diameter watermain is proposed to
service the private hydrant, and the domestic demand for each building can be serviced via 25-mm-diameter
services, threaded from the 150-mm-diameter main. The owner has requested a 100-mm-diameter water
service to provide the combined demand for their domestic uses and their process demand of 175 m3/day. The
25-mm-diameter domestic services for each building will be connected to this 100-mm-diameter service. It is
anticipated that the Township will require metering and backflow prevention on the domestic services; the
development manual did not indicate or provide specifics. As such, metering and backflow prevention of the
domestic services will be determined during the detailed design and building permitting phase of the project.

6.0 STORM SERVICING AND STORM WATER MANAGEMENT

As per GRCA requirements, stormwater runoff from the site is to be controlled to pre-development flow peak
flow rates for the 2-year through the 100-year storm events. For the purposes of this report, a minor storm
event is characterized by storm patterns that occur more frequently (e.g., 25 mm storm, 2-year storm event, 5-
year storm event) and are used to design and size minor storm system conveyance features such as storm
sewers. A major storm event is one that is larger and less frequent in nature (e.g., 100-year and Regional storm)
and is typically conveyed via overland flow. Drainage areas were delineated, and catchment parameters were
determined for inclusion in pre- and post-development modelling. The stormwater management design for both
existing and proposed conditions was completed using the hydraulic modelling software MIDUSS. Modelling for
the Site was completed using the 4-hour Chicago Storm distributions. The 4-hour Chicago Storm distribution
was determined to generate the greatest runoff volumes between the analyzed storm distributions -this gave
greater volume control requirements utilized for sizing the proposed stormwater management measures. This
distribution was chosen as the “worst-case scenario” and was therefore selected for use in further analysis and
detailed design for the Site. Also, for small drainage areas such as this development, the use of 3-hour to 4-hour
Chicago Storms is typical. The modeling also utilized Hurricane Hazel for the Regional event. Since only the last
12 hours of the event were utilized (212 mm rainfall), the pervious Curve Number (CN) values were increased
to reflect AMC-Ill conditions.

Quality control guidelines for the Township are directed to the MECP Stormwater Management Planning and
Design Manual. This manual stipulates that “Enhanced” protection that removes a long-term average of 80% of
total suspended solids (TSS) for up to the 25 mm storm event is required.
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6.1 Pre-Development Conditions

The existing conditions were modeled using MIDUSS to determine the peak release rates. The site appears to
drain from northeast-to-northwest towards the ditch, with no controls in place. The site consists mostly of grass
and an impervious percentage of 0% was used for the entire 4.04 ha development area. Additionally, an external
area for the adjacent development consisting mainly of grass and gravel areas was identified along the eastern
limits of the site. An impervious percentage of 70% was used for the 0.51 ha external area. A catchment area
plan for the pre-development conditions of the Site and a pre-development flow schematic are provided in
Figures 1 and 3, respectively. A summary of the catchment parameters utilized under pre-development
modelling is shown in Table I, a more detailed summary of parameters can be found in Appendix A.

Table IlI: Pre-Development Catchment Parameters

Caththent Description Area (ha) Percent Impervious
101 Existing Site 4.04 0%
102 External Drainage Area East of Site 0.51 70%

The peak flow rates for the 2-year to 100-year design storm events are summarized in Table IV. These flow rates
are not to be exceeded in post-development conditions. Rainfall parameters were gathered from the Ministry of
Transportation (MTO) IDF Curve Lookup Tool. The IDF Parameters used in MIDUSS can be found in Appendix
A.

Table IV: Pre-Development Peak Flow Summary

Storm Event Peak Flow Rate (m3/s)
2-Year 0.086
5-Year 0.136
10-Year 0.197
25-Year 0.303
50-Year 0.423
100-Year 0.522

The proposed quantity controls will be required to limit the post-development peak flow rates to pre-
development rates for all storm events from the 2-year through the 100-year.

6.2 Post-Development Conditions

Post-development peak flows were also modelled using MIDUSS. Post-development peak flow rates are
required to be controlled to pre-development rates, or less. The site and external areas were divided into five
catchments. A catchment area plan and flow schematic of the post-development conditions are provided within
Figures 2 and 4, respectively. A summary of the catchment parameters used are provided in Table V, with a more
detailed table provided within Appendix A. The assumed percent impervious for the site is conservative given
that large portions of the site will have gravel surfaces which will absorb rainfall into the aggregate, provide
storage within the voids of the granular material, and potential infiltration into the subgrade, thereby reducing
runoff compared to an asphalt/concrete surface.
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Table V: Post-Development Catchment Parameters

Caththent Description ?I::)a Percent Impervious
201 Controlled flow to Pond 1.08 90%
202 Uncontrolled to Creek 1.82 5%
203 Containment Area & Driveway 1.14 95%
301 External drainage area east of Site - Drains to 201 0.39 70%
302 External drainage area east of Site - Drains to 202 0.12 70%

The post-development conditions of the Site were modelled without any mitigation measures in place in order
to determine how much storage would be required in order to meet quantity control requirements. The results
of this analysis are presented in Table VI and shows that, without SWM controls, post-development peak flows
exceed pre-development flows by a factor ranging from 2.5 to 6.

Table VI: Comparison of Pre-Development and Post-Development (Uncontrolled) Flow Rates

Storm Pre-Development Peak Flow  Post-Development Peak Flow Increase in Flow
Event Rate (m?/s) Rate (m?/s) (%)
2-Year 0.086 0.512 595
5-Year 0.136 0.714 525
10-Year 0.197 0.867 440
25-Year 0.303 1.062 350
50-Year 0.423 1.207 285
100-Year 0.522 1.353 259
Regional 0.674 0.658 -2

The following sections outline the stormwater management practices that are proposed to be implemented in
order to meet quantity and quality control objectives.

6.2.1 Continuous Flow Dry Pond

In order to attenuate flows directed towards the ditch from catchments 201 and 301, a continuous flow dry
pond located west of the proposed office and maintenance shop building is proposed to be installed. The
proposed dry pond provides approximately 477.6 m® of storage with a total depth of 1.00 m. The proposed pond
contains 3 piped outlets and an emergency overflow weir that will direct stormwater to the riprap lined spillway
south of the pond. A 50 mm orifice plate located at the base of the pond will act as a low flow out to drawdown
the runoff generated from the 25 mm storm event. The Drawdown time calculation for the facility for various
design storm events is provided in Table 8 within Appendix A. A 300 mm and a 250 mm diameter orifice were
placed at an elevation of 506.70 m to control larger storm events, and a 75-mm-diameter horizontal orifice was
placed at an elevation of 507.10 m at the top of the control structure to control larger storm events. A 5-m-
wide overflow weir is proposed at elevation 507.30. A summary of the design components and operating levels
of the proposed dry pond is given in Table VII. A detailed stage-storage-discharge listing is provided in Appendix
A.

Table VII: Summary of Dry Pond Design Operating Levels

Component of Pond Elevation (m) Volume (m?3)
Bottom of pond & 50 mm diameter low flow orifice invert 506.40 0
300 mm and 250 mm diameter orifice inverts 506.70 111
75 mm diameter horizontal orifice invert 507.10 301
Bottom of emergency overflow weir 507.30 415
Top of Pond 507.40 478
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6.2.2 Containment Area

Catchment 203 represents the containment area for the storage tanks behind the proposed organics receiving
building, and also includes the southern half of the building and gravel driveway/yard area. The containment
area is designed to contain any potential leaks from the storage tanks and to control the 100-year storm in the
event it coincides with any spillage. The containment area will include an impermeable liner system. The storage
area within the catchment is proposed to hold up to a volume of approximately 2919.6 m?® on the surface at a
maximum depth of 1.85 m. A trained staff member will sample the water after a rainfall event, and if it meets
storm sewer bylaw standards a valve within the surrounding piped system can be opened to allow runoff to
enter the southern riprap spillway and ultimately enter the ditch. A 150-mm-diameter pipe is proposed to convey
the clean runoff towards the ditch. Another valve and outlet are proposed to potentially allow for the runoff
within the containment area to be reused for processing within the Organic Receiving Building. This outlet is
proposed to be directed towards a manhole with a pump that would convey the stormwater to the building
through a forcemain. The lowest bottom elevation of the containment area is set at approximately 507.15, and
the Pump Shelter is proposed to have a finished floor elevation of 507.50. The top of the containment berm is
set to an elevation of 507.95 m at the lowest section.

The performance of the proposed containment area, assuming the outlet valve is open and discharging from the
area, is shown within Table 6 in Appendix A and indicates water ponding elevations ranging from 507.28 m to
507.50 m for the 2-year to Regional storm events, respectively. Under the worst-case condition where the
downstream valve is closed and all runoff is impounded within the containment area, the 2-year to Regional
ponding elevations will range from 507.46 m to 507.79 m events, respectively, which is still below the top of
the containment berm at elevation 507.95 m. Therefore, the containment area is capable of safely storing flows
generated from all modelled storm events, up to and including the regional storm event.

6.3 Water Quantity/Peak Flow Control

As outlined in section 6.0, peak flow control is required to attenuate runoff generated from the 2-year through
100-year storm events to the peak flow rates recorded under pre-development conditions. The proposed
continuous dry pond and containment area measures are able to provide peak flow control to meet the
stormwater quantity control objectives for the Site. A peak flow comparison at the Site’s outlet is provided within
Appendix A and is also summarized in Table VIII .

Table VIII: Comparison of Pre-Development and Post-Development (Controlled) Flow Rates

Storm Pre-Development Peak Post-Development Peak Flow Reduction in Flow

Event Flow Rate (m3/s) Rate (m3/s) (%)

2-Year 0.086 0.084 2

5-Year 0.136 0.132 3
10-Year 0.197 0.197 0
25-Year 0.303 0.296 2
50-Year 0.423 0.335 21
100-Year 0.522 0.373 29
Regional 0.674 0.530 21

It should be noted that the modelling results shown in Table VIII account for the unlikely event that flows
generated from Catchment 203 are released to the outlet during storm events. In practice, the valve from the
containment area is closed under normal conditions and runoff during rainfall events is impounded within the
containment area until it is tested to confirm it satisfies the Sewer Use Bylaw criteria prior to release. Therefore,
runoff from this catchment would occur well after the storm event and after the combined peak flows from the
other catchments has occurred. Under normal operating procedures, with the valve in the containment area
closed, post-development flows will be approximately 0.038 m3/s lower than those indicated in Table VIII
resulting in a peak flow that is 15% to 47% less than pre-development flow.
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Table 6 in Appendix A outlines the proposed pond’s performance under all of the storm events modelled. A
summary of the maximum ponding elevations during each storm event is shown in Table IX. All storm events,
including the Regional event are contained within the SWM facility.

Table IX: Summary of Maximum Ponding Elevations Under Various Storm Events

Storm Event Maximum Ponding Elevation (m)
25 mm 506.813
2-Year 506.895
5-Year 507.012
10-Year 507.082
25-Year 507.168
50-Year 507.232
100-Year 507.297
Regional 507.203

A series of catchbasins is proposed in the northern gravel area to collect runoff from the majority of Catchment
201. The runoff is conveyed to an oil/grit separator (OGS) unit through a 450-mm-diameter pipe, and then
outlets west to the dry-pond. As previously stated, the runoff from Catchment 203 is controlled manually via a
valve. Runoff is directed towards a catchbasin at the western side of the catchment, and a 150-mm-diameter
American AVK Resilient Seated Ductile Iron Gate Valve is proposed on the outlet.

Refer to drawings C2-1 and C3-1 for the grading and servicing design of the site. Stormwater modelling results
and a storm sewer design sheet can be found in Appendix A.

6.4 Quality Control

Stormwater quality objectives within the site require “Enhanced” protection, resulting in 80% long-term average
removal of total suspended solid for the 25 mm storm event.

For flow entering the proposed dry pond, a Stormceptor EFO6 OGS unit was sized to provide 85% TSS removal.
This unit will act to remove any total suspended solids from gravel and other hardscaped areas with vehicle
traffic and potential salt applications, before being conveyed to the dry pond. It is noted that the GRCA only
recognizes a maximum of 50% TSS removal for OGS units - this value was carried forward through the treatment
train water quality calculations conducted for the Site. In order to meet the 80% long-term average removal of
total suspended solids, the proposed dry pond was sized such that the storage volume provided exceeds the
total required water quality storage volume for a “Basic” level of protection (60% TSS removal) with a continuous
dry pond structure dictated by Table 3.3.2 in the MECP’s Stormwater Management Manual. The drawdown time
for the 25 mm event and the MECP water quality volume was 22.8 hours and 23.7 hours, respectively. A
drawdown time of 24 to 48 hours is typically preferred; however, it is recognized that for small drainage areas,
the storage volumes generated are small and would require unacceptably small orifices to achieve flow rates
that would result in drawdown times that range from 24 to 48 hours. As such, the MECP indicates that the
drawdown time can be reduced to a minimum of 12 hours. Therefore, at just under 24 hours, the SWM facility
provides an appropriate detention time. Using the treatment train calculation shown in Table 9 of Appendix A,
it is shown that this treatment train approach can provide the 80% long-term average removal of TSS required.
Sizing output for the Stormceptor units along with maintenance information is provided in Appendix A.

An OGS unit is proposed to be implemented at the outlet of the containment area (Catchment 203) as an extra
quality control measure on top of the monitoring activities proposed under section 6.3.
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6.5 Water Balance

A site specific and feature based water balance assessment was completed by JLP Services Inc. as part of their
hydrogeological investigation and reporting. Their analysis determined that post-development infiltration would
increase by approximately 330 m3/yr compared to pre-development levels. This is primarily due to filling within
some areas of the proposed site that would raise the grade of the site sufficiently (ground surface greater than
1 m above groundwater elevation) to be considered available for infiltration. Under pre-development conditions
groundwater elevations in some areas are within 1 m of the ground surface; and these areas were assumed
unavailable for infiltration.

Given the small increase in annual infiltration volume, the development of the proposed site will not negatively
impact the PSW adjacent to the site, rather the increase of groundwater infiltration will benefit wetlands and
streams. Therefore, mitigation measures to increase the groundwater infiltration during the post-construction
phase of the project for the purpose of increasing groundwater recharge will not be required.

7.0 SITE GRADING

The grading of the site respects the existing grades along all property lines, as well as the road grades on Eco
Parkway. The site is graded to comply with slopes outlined as part of the Accessibility for Ontarians with
Disabilities Act (AODA), and Southgate Township standards.

The grading allows for the stormwater water management objectives of directing minor and major flows towards
the dry-pond and ditch along the western property limits. A portion of the site is graded directly towards this
ditch.

The dry-pond has been graded to ensure it is separated from the remainder of the site within the GRCA
floodplain area and sufficiently elevated above the groundwater table. The proposed grades of the building and
gravel area result in a fill scenario in the GRCA floodplain. As a result, the remaining area of the site within the
floodplain, excluding the dry-pond, has been graded to allow for a cut/fill balance.

A containment berm is proposed around the outdoor storage tanks, providing adequate volume to contain the
substances in the event of leakage. The containment volume is required to be at least 100% of the above-ground
volume of the largest tank plus 10% of the volume of all other tanks. At this time, the tanks are proposed to be
2 m underground, which results in a required secondary containment volume of 3,264 m? as approved by the
MECP. This volume is achieved via a berm surrounding the tanks and pump shelter. The grades within the
secondary containment area are designed to direct runoff towards a series of catchbasins that convey runoff
towards the northwest, where the outlet is controlled by the valve. The top-of-berm elevations are at a minimum
elevation of 507.95 m to allow for a containment volume of approximately 3,301 m2. It should be noted that
this volume includes the largest tank area as it is the largest governing factor for the required storage volume.
The water will be sampled prior to being released and conveyed to the ditch west of the site.

The maximum ponding elevation during the 100-year storm event is 507.46 m, and the finished floor elevation
of the pump shelter is set to an elevation of 507.50 m. This accounts for the total rainfall volume when the
outflow pipe valve is shut.

A ramp at approximately 2% is also proposed from the gravel area behind the Organic Receiving Building to the
bottom of the containment area, providing access to the pump shelter, and monitoring equipment.

Cut-fill within the GRCA’s floodplain results in a net-cut of approximately 24 m3. This is calculated as the
difference between a cut of 1,137 m® and a net fill of 1,113 m®. The volume required for the SWM pond has not
been included in these calculations, so the net-gain of floodplain storage is 24 m®. The proposed cut in the GRCA
floodplain area has been designed to ensure it is not deeper than 0.5 m from the existing surface.
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71 Compliance with On-Site and Excess Soil Management Provincial Regulations

The MECP regulation O.Reg. 406/19 “On-Site and Excess Soil Management” under the Environmental
Protection Act states that the excavation of excess material, and subsequent off-site disposal of excess soils
from this site, will require testing and reporting in the MECP’s Environmental Activity and Sector Registry (EASR).
The Owner and Contractor will be responsible for complying with all of the noted requirements.

8.0 EROSION AND SEDIMENT CONTROL

Sediment tracked onto the roadway during the course of construction will be cleaned by the Contractor. To help
minimize the amount of mud being tracked onto the roadway, a mud mat will be installed at the primary
construction exit.

Additionally, silt fence will be installed around the development area to eliminate sediment from leaving the site
and will remain in place and be maintained until landscaping has been completed and soil has been vegetated.
Silt fence will also be installed around stockpiles on site, with the stockpiles kept a minimum 2.5 m from the
property boundary.

Filter fabric will be wrapped around storm and sanitary structures to prevent silt or sediment-laden water from
entering inlets. These will be inspected periodically to ensure that they have been properly installed and function
as designed throughout construction.

It is assumed that the Contractor will keep in mind weather conditions when scheduling work to minimize dust
migrating to surrounding developments due to construction activities.

The controls will be maintained, and accumulated sediments removed once their capture capacity has been
decreased by one third. It is proposed that, during construction activities, visual monitoring will be conducted
bi-weekly and within 24 hours of any rainfall event of 25 mm or greater. During the construction period,
monitoring will consist of visual observation for the effectiveness of the sediment and erosion controls and
sediment migration off site. Construction inspections will be conducted until such time as the construction
activities are complete and vegetation has established itself to a density equivalent to 70% of the background
native vegetation density.

9.0 CONCLUSIONS

Based on the analysis presented in this report it is concluded that:

e Asanitary forcemain will be required to pump the sanitary flows from the site to the existing forcemain
on Eco Parkway.

e The existing 150-mm-diameter watermain within the right-of-way is sufficient to provided domestic
water demand for the proposed building.

e The municipal system cannot provide the necessary fire protection for the proposed development. A
flow rate of 150 L/s is required to provide fire protection to the site, and only 45.4 L/s is available in the
system at 20 psi. Approximately 39.3 L/s will be provided by the municipal main via a private hydrant,
and the remaining 110.7 L/s will be provided via underground storage tanks and a dry hydrant.

e Stormwater quantity control is provided via a dry-pond and containment area storage. 2-year through
the 100-year storm events are controlled to a peak flow rate lower than the existing conditions peak

flow rates.

e Stormwater quality control is provided via an EFO-6 OGS unit, and a treatment train approach is
provided with the dry-pond. An additional ERO-6 OGS unit will service the storm runoff released from
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the containment area.

e The hydrogeologic investigation indicated a minor increase in annual infiltration under post-
development conditions. The development of the site will not negatively impact the adjacent PSW.

e Grading of the site complies with AODA and Township of Southgate guidelines.

e Perimeter silt fence, silt fence at the base of all stockpiles, silt sacs in storm structures and a construction
entrance mud mat would be required to provide erosion and sediment control.

All of which is respectfully submitted,

WALTERFEDY

T. B. KELLER

100529026

Tyler Keller, P.Eng. John Oreskovic, P.Eng.

Engineer, Civil Senior Water Resources Engineer
tkeller@walterfedy.com joreskovic@walterfedy.com
519.576.2150, Ext. 237 289.799.3547, Ext. 364
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FIGURES

Figure 1 Pre-Development Catchment Areas
Figure 2 Post-Development Catchment Areas
Figure 3 Pre-Development Flow Schematic
Figure 4 Post-Development Flow Schematic
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THEMSELVES OF THE EXACT LOCATION OF ALL SUCH UTILITIES AND STRUCTURES AND SHALL ASSUME
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ACCURACY OF THE POSITION OF SUCH UTILITIES AND STRUCTURES IS NOT
GUARANTEED. BEFORE STARTING WORK, THE CONTRACTOR SHALL INFORM
THEMSELVES OF THE EXACT LOCATION OF ALL SUCH UTILITIES AND
STRUCTURES AND SHALL ASSUME ALL LIABILITY FOR DAMAGE TO THEM AND
THOSE NOT LOCATED PRIOR TO CONSTRUCTION.
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REQUIRED BY APPLICABLE LAW AND BEST MANAGEMENT PRACTICES.

AT THE END OF CONSTRUCTION, THE CONTRACTOR SHALL PROVIDE THE
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DRAWINGS MUST REFLECT THE CONSTRUCTED STATE OF THE WORK.
SUBMISSION OF UNALTERED DESIGN DRAWINGS AND CONTRACT CHANGES
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