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26 Anderson Blvd, Uxbridge, ON L9P 0C7

1. INTRODUCTION

Luban Engineering Ltd. has been retained by Architalcan Design Inc. (Project Manager) to prepare a
Stormwater Management (SWM) Report for the proposed industrial facility at Lot 28 Anderson
Boulevard in the Township of Uxbridge.

The property, located within the Uxbridge Industrial Park Subdivision, is approximately 0.83 hectares
in size and faces Anderson Blvd to the west. Currently vacant, the site is intended for the construction
of a single-storey industrial building, which will feature a parking lot and four loading spaces at the

rear.

2. REFERENCED DOCUMENTS

The design of the SWM Facilities for this site has been conducted in accordance with:

The Ministry of the Environment Stormwater Management Planning and Design Manual,
March 2003

Township of Uxbridge Design Criteria and Standard Details Drawings, 2013

Toronto and Region Conservation Authority, Stormwater Management Criteria, 2012
Uxbridge Industrial Park Revised SWM Analysis, by R.V. Anderson Associates Limited,
June 29, 2004.

Stormwater Management Report For Uxbridge Industrial, Phase 2, by Weslake Inc., October
2005.

3. DESIGN CRITERIA

It is understood the objectives of the SWM plan are to:

Prevent any increases in flood risk potential;

Maintain runoff volume, frequency, and duration from frequent storm events;

Protect water quality;

Preserve groundwater and baseflow characteristics;

Prevent undesirable geomorphic changes in watercourses; and,

Maintain an appropriate diversity of terrestrial and aquatic life and opportunities for human
uses.

The following design criteria are applied to this project:

Water Quality treatment is to be provided per MOE Guidelines.

Erosion control is to be provided through the extended detention of the runoff from a 25mm
rainfall for 24 to 48 hours,

Control post-development peak flows to pre-development levels for all storms up to and
including the 100 year storm (i.e., 2, 5, 10, 25, 50, and 100 year storms)

The water balance should ensure that rainfall events of 10mm or less are infiltrated on-site.
(Weslake Inc SWM report 2005)

4. STORMWATER MANAGEMENT
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4.1. Existing Drainage Conditions

The existing project site is currently vacant. It primarily drains towards Anderson Boulevard via
overland flow with an average grade ranging from 1% to 3%. Anderson Boulevard drains into an
existing stormwater management (SWM) pond located southwest of the project site. This pond,
designed by R.V. Anderson in 2003 for the industrial subdivision, provides quality and quantity
control for the site with a maximum runoff coefficient of 0.67.

According to Shaheen & Peaker Limited’s Geological Investigation dated March 9, 2001, the site
consists of disturbed earth over sandy silt with traces of clay and gravel, all underlain by sandy silt
till. Borehole 01-1, located on the subject lot, indicates a groundwater depth of 15 meters. Please refer
to Appendix C for the Geotechnical Report.

Given the site's size, the Rational Method will be used to determine the allowable peak flows. The
maximum allowable runoff coefficient for the site is 0.67, as specified in R.V. Anderson’s SWM
report (2004) for the SWM Pond. IDF curve parameters were obtained from the Town of Caledon
Standards to determine storm intensity values. The allowable peak flow to the Uxbridge Industrial
Subdivision SWM Pond for the site is detailed in Table 1 below.

Table 1
Pre-Development 2 year 5year 10 year 25 year 50year | 100year
storm storm storm storm storm storm
Allowable Flow Rate (m3/s) 0.111 0.145 0.170 0.199 0.221 0.241

4.2. Proposed Drainage Conditions

The post-development storm drainage for the project will generally maintain pre-development
conditions. The paved areas to the north, east, and south of the proposed building will direct runoff
overland to the storm sewer system, which is sized for a 5-year storm event. The landscaped areas to
the west, north, and east of the building will be directed via a proposed swale towards Anderson
Boulevard. Both the storm sewer and Anderson Boulevard will discharge into the existing SWM
Pond designed for the Uxbridge Industrial Site, Phase 2.

In the event of a storm exceeding the 5-year event, runoff from the parking lot and building will
overflow into rain gardens located to the west and east. These rain gardens are sized for quantity
control of a 100-year storm event, as well as water balance functions. The east rain garden will drain
into the parking lot, while the west rain garden will outlet to a side swale. Please refer to Appendix
A for the Site Servicing Plan, Appendix B for the Site Grading Plan, and Figure 1 for the post-
development drainage plan below.
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Figure 1 — Post development drainage area
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4.3. Minor storm system

The site storm sewer system is designed to handle a 5-year storm event. An orifice will be installed
at the control manhole STMHG6 outlet to regulate the release rate, limiting it to the pre-development
5-year flow rate of 0.146 m3. The storm sewer drainage area is shown in Figure 2 below, and the
storm sewer design details are provided in Appendix D.

Figure 2 - Storm Sewer Drainage Area
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4.4. Quantity Control

The proposed development will increase the imperviousness of the site, resulting in higher post-
development peak flows. It is essential to quantify this increase in stormwater runoff rates and
implement measures to attenuate these increases. The calculated post-development runoff coefficient
is 0.72, which exceeds the allowable runoff coefficient of 0.67.

To address the runoff coefficient exceeding 0.67, additional onsite quantity control measures, such

as rain gardens, are proposed. These will work in conjunction with the existing SWM Pond located
southwest of the site to manage the quantity control for the proposed development.
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As shown in Figure 1, there is a small uncontrolled drainage area, A2-4. The release rate for this area

is detailed in Table 2.

Table 2
Post-Development (un-controlled) | 2year 5year 10 year 25year 50year | 100year
storm storm storm storm storm storm
Release Rate (m3/s) 0.003 0.004 0.004 0.005 0.005 0.006

The controlled drainage areas include A2-1, A2-2, and A2-3. Rain gardens are provided for areas A2-
1 and A2-2. During a 5-year storm event, roof leaders and parking lot runoff will be directed to these
rain gardens for storage and infiltration. An underground infiltration gallery is designed for A2-3 to
serve the same purpose. The total required stormwater management quantity control storage volume
is detailed in Appendix D, with a required volume of 56.7 m=The combined capacity of the rain
gardens and the underground infiltration gallery is 83.1 m3 The release rate for the controlled
drainage areas is shown in Table 3, and the total site release rate is shown in Table 4.

Table 3
Post-Development (controlled) 2year 5year 10 year 25year 50year | 100year
storm storm storm storm storm storm
Release Rate (m3/s) 0.013 0.033 0.052 0.092 0.141 0.179
Table 4
Post-Development 2year 5year 10 year 25 year 50year | 100year
storm storm storm storm storm storm
Total Release Rate (m3/s) 0.016 0.036 0.056 0.097 0.146 0.185

With the on-site storage facility, the final site release rate (Table 4) is lower than the pre-development
site release rate (Table 1).

4.5. Stormwater Quality Control

According to the MECP “Stormwater Management Planning and Design Manual, March 2003,” the
development’s stormwater quality control objective is to provide Enhanced Protection quality
control.

The driveways and impervious surfaces of the development pose a risk to stormwater quality due to
the accumulation of grit, salt, sand, and oils. The quality control objective for the site is to treat
stormwater to meet the MECP’s Enhanced Protection standard, which requires a Total Suspended
Solids (TSS) removal rate of at least 80%.

In the post-development condition, the site’s impervious level is 75%. According to the MOE
Manual, Table 3.2, the required storage volume for this impervious level is 40 m$ha. Therefore, the
site will require 40 x 0.75 = 30 m=3The rain gardens and underground infiltration gallery provide
83.1 m=of storage, which, in addition to the clear stone filter and the industrial subdivision SWM
pond, meets the MECP’s Enhanced Protection Standard of at least 80% sediment removal.
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4.6. Water Balance

Since the post-development condition will increase the site’s imperviousness, considerations were
given to groundwater recharge. According to the Weslake Inc. SWM report (2005), the water balance
should ensure that rainfall events of 10 mm or less are infiltrated on-site.

e For drainage area A2-1, 10 mm x 0.35 ha = 3.5 m=of storage is required for infiltration.

e For drainage area A2-2, 10 mm x 0.21 ha = 2.1 m=of storage is required for infiltration.

e For drainage area A2-3, 10 mm x 0.27 ha = 2.7 m=of storage is required for infiltration.
The site will require a total of 8.3 m3of storage for infiltration. The proposed rain gardens and
underground infiltration gallery provide 83.1 m3which exceeds the required amount.

4.7. On-site stormwater management facility

The total site area is 0.83 ha. In the post-development condition, the runoff coefficient is 0.72, and
the impervious surface level is 75%. The site incorporates the following stormwater management
facilities, as summarized in Table 5.

e In drainage area A2-1, a rain garden with dimensions of 130 m x 2.0 m x 0.15 m (depth)
provides 35 m=of storage.

e In drainage area A2-2, a rain garden with dimensions of 70 m x 2.0 m x 0.15 m (depth)
provides 21 m>of storage.

e Indrainage area A2-3, an underground infiltration gallery with dimensions of 14.5m x 3.5 m
x 1.35 m (depth) provides 27.4 m>of storage.

Table 5
Required Provided
Quantity Control  {100yr vs 100yr 56.7m3 Rain Gardens & Infiltration 87.4m3
Quality Control Enhanced 80% removal of total 33.3m3 Gallery
suspended solids.
Water Balance runoff from a 10mm storm is 83.1m3
detained for 24 hours

According to the Hydrogeological Report by King EPCM dated June 30 2024, Appendix G, the soil
percolation rate of 42.6 mm/. The infiltration gallery's drainage time is calculated as follows:

Drainage time=1.35 m><1000 mm/m>42.6 min/cm=32 hr.

The infiltration gallery's invert is 2.4 m below grade. According to Groundwater Impact Assessment
by Jagger Hims Limited dated March 2001 (Appendix H) and Geotechnical Investigation Report by
King EPCM dated June 21, 2024, (Appendix 1) , the groundwater level is recorded at 15 m below
grade, meaning the infiltration gallery is 12.6 m above the groundwater table, which meets the
required conditions.
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4.8. Inspection and Maintenance

4.8.1. Rain Garden

Maintenance of disconnected downspouts and rain garden for stormwater management will generally
be no different than maintenance of lawns or landscaped areas. A maintenance agreement with
property owners or managers may be required to ensure that downspouts remain disconnected, and
the pervious area remains pervious. For long-term efficacy, the pervious area should be protected
from compaction. One method is to plant shrubs or trees along the perimeter of the pervious area to
prevent traffic. On commercial sites, the pervious area should not be an area with high foot traffic.
If ponding water for longer than 24 hours occurs, the pervious area should be dethatched and aerated.
If ponding persists, regrading or tilling to reverse compaction and/or addition of compost to improve
soil moisture retention may be required.

4.8.2. |Infiltration Gallery

As with all infiltration practices, these facilities require regular inspection to ensure they continue to
function. Maintenance typically consists of cleaning out leaves, debris and accumulated sediment
caught in pretreatment devices, inlets and outlets annually or as needed. Inspection via an monitoring
well should be performed to ensure the facility drains within the maximum acceptable length of time
(typically 72 hours) at least annually and following every major storm event (>25 mm). If the time
required to fully drain exceeds 72 hours, drain via pumping and clean out the perforated pipe
underdrain, if present. If slow drainage persists, the system may need removal and replacement of
granular material and/or geotextile fabric (PDEP, 2006). The expected lifespan of infiltration
practices is not well understood; however, it can be expected that it will vary depending on
pretreatment practice maintenance frequency, and the sediment texture and load coming from the
catchment.

4.9. Sediment & Erosion Control

During construction, earth grading and excavation will create the potential for soil erosion and
sedimentation. It is imperative that effective environmental and sedimentation controls are in place
and maintained throughout the duration of construction activities to ensure the stormwater runoff’s
quality. The Erosion Protection Plan can be seen in Appendix C.

Therefore, the following recommendations shall be implemented and maintained during construction
to achieve acceptable stormwater runoff quality:

o Installation of silt fence along the entire perimeter of the site to reduce sediment migration
onto surrounding properties;

e Installation of a construction entrance mat to minimize transportation of sediment onto
roadways;

e Restoration of exposed surfaces with vegetative and non-vegetative material as soon as
construction schedules permit. The duration in which surfaces are disturbed/exposed shall not
exceed 30 days;
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¢ Reduce stormwater drainage velocities where possible; and
e Minimize the amount of existing vegetation removed.

5. CONCLUSIONS
The site’s runoff coefficient of 0.72 exceeds the allowable value of 0.67, as specified in R.V.
Anderson Associates Limited’s stormwater management report. However, the on-site stormwater

management facility provides 83.1 m=of storage, which is sufficient for quantity control, quality
control, and water balance management.

Yours truly,

Feng Shi, P.Eng.
Principal Engineer

APPENDIX

Site Servicing Plan

Grading Plan

Sediment & Erosion Control Plan

Storm Sewer Design Sheet

Stormwater Quantity control required storage calculations
Orifice calculation

Hydrogeological Report

Groundwater Impact Assessment

Geotechnical Investigation Report
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A. Site Servicing Plan
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B. Grading Plan
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C. Sediment & Erosion Control Plan
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E. Stormwater Quantity control required storage calculations
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G. Hydrogeological Report
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H. Groundwater Impact Assessment
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I. Geotechnical Investigation Report
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