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1.0 Introduction

CAPES Engineering Ltd. has been retained by Mr. Daniel Tosello (Alpha Storage Inc.) to prepare drawings
and a stormwater management report to support Site Plan approval for the 1.6 ha site located at the
north east corner of the intersection of County Road 18 (Airport Road) and County Road 21 in the rural
settlement area of Randwick in the Township of Mulmur. The existing lot is vacant containing a mix of
treed and open field conditions. There is currently a trailer parked on the site accessed via an existing
entrance from County Rd. 21 and a cleared path through the site. Some advertisement signs are located
along the west side on the site adjacent to County Rd. 18.

It is proposed to construct a 445.9 m? (4,800 ft?) self storage building in the south west corner of the
site.

Access to the storage building will be provided by an asphalt driveway located east of the current
entrance location from County Rd. 21. There will be no staff or office space located on site and buildings
will not require electrical, water or sanitary connections. Two portable toilets will be provided on the
site to serve as washroom facilities.

The site is currently zoned as Highway Commercial (CH) and no zoning alterations are required to
support the proposed development. The site is not located within a regulated area of the Niagara
Escarpment Commission or the Nottawasaga Valley Conservation Authority and approvals are not
required from either the NEC or NVCA.

The proposed development is designed to meet the standards and guidelines of the Township of
Mulmur and County of Dufferin. The purpose of this report is to provide support for Site Plan Approval
from the Township of Mulmur for the proposed development.

2.0 Existing Site Conditions

The lot is legally described as Part 2 and 3, Registered Plan 7R-1725 as part of Lot 26, Concession 7 in the
Township of Mulmur, County of Dufferin. The legal plan provided by the client that was originally
prepared by Zubek, Emo and Patten Ltd. in 1978, is included in Appendix A for reference.

The site is rectangular in shape with a triangle section removed from the rectangle at the intersection of
County Road 18 and County Road 21 for a sight triangle. The site has a frontage of approximately 134 m
along County Road 21 and a frontage of approximately 103 m along County Road 18. Per the Township
of Mulmur zoning map, the immediately adjacent lots to the north and east are zoned Countryside Area.
The lot on the south east corner of the intersection is zoned Rural Residential and the small lot at the
north west corner of the intersection is zoned General Commercial. The lot at the south west corner of
the intersection and the lot surrounding the small lot at the north west corner are zoned Open Space.

The site is currently accessed via an existing driveway located off County Road 21. The site remains
mostly treed with some sections that have been cleared mostly on the south western portion of the lot.
There is a trailer on site that is accessed via a path through the site. There is an existing well located
south east of the trailer which is currently not being used.
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There is a steep 3-4 m high bank located at the north west corner of the lot drops into the site and the
entire frontage on County Road 18 is significantly lower than the road centreline. The southeast portion
of the site along the County Road 21 frontage is slightly lower than County Road 21 centreline. However,
east of the existing entrance the lot is raised significantly above the road centreline by 1.5-2 m with a
steep bank from property line sloping down to the roadside ditch. There are numerous locations with
berms and some localized low points. The overall site slopes at an average of 5% east from the high
point (elevation 273.79) in the NW corner to a low area approximately at the mid point of the eastern
property line (elevation 265.96).

County Road 18 and County Road 21 are two lane paved rural roads with approximately 3.7 m wide
lanes and gravel shoulders. Utilities are located overhead on both roads. The utility poles on County
Road 21 are on the south side of the road and the utility poles are on the east side of County Road 18
north of the intersection and switch to the west side south of the intersection.

2.1 Geotechnical Information

There is currently no geotechnical investigation complete for this Site. The Ontario Geological Survey
(OGS) has identified the area as glaciofluvial deposits with river deposits and delta topset facies with
sandy deposits. Please see the excerpt from the OGS mapping below.

Ontario Geological Survey Mapping

7a Glaciofluvial
deposits

river deposits and delta

topset facies
Sandy deposits

Alrpert R & Countly Re. 21
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Soil mapping for Dufferin County from the Canada Department of Agriculture completed in 1963
identifies the area as Tioga Loam Sand-Bondhead with sandy loam to loam sand with good drainage. The
site is shown in the image below overlaying the soil mapping for reference. Please note that OGS
mapping supersedes the Department of Agriculture soil mapping shown below. In general, the soil
mapping supports the OGS mapping identifying the area as glaciofluvial deposits.

Dufferin County Soil Mapping

Tioga Loam
Sand -
Bondhead
Sandy
Loam

The MECP Well Record for the onsite well, included in Appendix B for reference, indicates 0 to 2.4m
below ground surface (mbgs) consist of sand with gravel followed by sand with clay layers from 2.4 to
7.0mbgs. Water was found at a depth of approximately 34mbgs. Other nearby wells indicate water
found at a depth of 28 to 35mbgs with a sand to clayey sand layer as the surficial soil. The well records
support the sandy loam soil type identified above as well as indicate groundwater is significantly below
ground surface.

2.2 Existing Stormwater Infrastructure

Most of the northern property line contains a significant slope of approximately 4m in grade change at
approximately a 4:1 slope. The middle area of the site is significantly flatter with localized hummaocky
terrain. The majority of the southern property line is elevated with a gentle slope north towards the
middle area of the site and this elevated area along the southern property line slopes down towards the
roadside ditch at a higher grade. The overall site slopes at an average of 4-5% easterly but the middle
part of the site has a fairly flat grade before outletting into the neighbouring property.

The eastern side of County Road 18 contains no ditch and slopes from the edge of the road into the site.
The western side of County Road 18 contains a shallow ditch formed due to raised grade at property
line. There is no evidence of an outlet for this ditch as it reaches the intersection, and we believe it
would overflow across County Road 21 to a low area south west of the intersection.

Runoff from the north side of County Road 21, east of the intersection, drains into the site where it is at
a lower elevation than the edge of the road. A shallow ditch is formed further east where the elevation
at property line is higher than the road. The ditch on the north side of County Road 21 drains east
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beyond the site frontage. There is no ditch along the south side of County Road 21 with flows passing
into private property south of the centreline.

The overall drainage of the area occurs via overland sheet flow with limited ditching and culverts. It is
anticipated that there is little runoff as infiltration occurs due to the soil type present.

2.2.1 Stormwater Management Approval Criteria

The Township of Mulmur does not have formal stormwater management criteria, however the site is
within the NVCA jurisdiction (but not within a regulated area) and therefore we have generally followed
the NVCA stormwater guidelines, although we do not believe the NVCA will be providing review of this
site due to the size and nature of the development.

In general, the site needs to conform to the following stormwater criteria:

- Post Development peak flows must be controlled to Pre-Development levels for the 2-100
year storm events (inclusive).

- Quality control for 4 hr Chicago 25 mm storm must be provided to meet the MECP
“Enhanced” level of protection (80% TSS Removal)

- Best efforts towards a water balance must be provided for the site

- A minimum of 5 mm of rainfall must be retained on site through the use of LID

- Pre-Development total phosphorous (TP) levels must be matched in the post development
and best efforts to achieve an additional 20% TP reduction below pre-development.

- Erosion and Sediment Controls (ESC) must be provided for the site to reduce or eliminate
sediment transport offsite during construction and until vegetation has been re-established.

2.2.2 Existing Condition Stormwater Modelling

We have utilized PCSWMM 2020 modelling software (Version 7.3.3095, SWMM version 5.0.013-5.1.015
to undertake the analysis of the existing site.

The contributing drainage area for the site was determined by using a combination of aerial imagery
from County of Dufferin Mapping and a topographic survey of the site completed in 2020.

The site is 1.62 ha in size with 0% impervious area at an overall slope of 4.1%. There are external flows
passing through the site from an area of approximately 2.03 ha with 16% imperviousness at an average
slope of 9.1%. The external flow area includes incoming flows from the neighbouring property to the
north as well as road runoff from both County Road 18 and County Road 21. These flows pass into the
site and discharge with the site flow into the neighbouring property to the east.

A loamy sand soil type will be used for modeling of existing conditions for the site per available soil type
information as specified above. Please refer to Appendix C for the Existing Condition Catchment Plan as
well as the PCSWMM output summary. Below are the selected Green Ampt Parameters for the Site.

Saturated Hydraulic Conductivity (Ks)= 59.8 mm/hr (Table 5.5.5 Handbook of Hydrology, 1993)
Suction Head = 61.3 mm (as per Rawls 1983)
Initial Deficit (fraction) = 0.312 (as per Rawls 1983)
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Additional PCSWMM model input parameters for the Manning’s roughness coefficient (n) and
depression storage were determined from the USDA TR55 and UNESCO SWM Manual as follows:

Table 5.9: Manning Roughness Cocfficients - Overland Flow

Cover n
Impervious areas 0.013
Woods
with light underbrush 0.4
with dense underbrush 0.8
Lawns
Short grass 0.15
Dense grass 0.24
Agriculture Land 0.050-0.170

Ref: Adapted from Soil Conservation Service, Urban Hydrology for Small
Watersheds, U.S. Dept. of Agriculture, Soil Conservation Service, Engineering
Division, Technical Release 55, June 1986

10.21Initial Abstraction/Depression Storage

Table 10.2: Initial abstraction/depression storage

Depth

Cover (mm)
Woods 10
Pasture/Meadow | 8
Cultivated 7
Lawns 5
Wetland 12/16
Impervious
areas 2

Ref: UNESCO, Manual on Drainage in Urbanized Areas, 1987.

The pervious portion of the pre-development drainage area is partially treed and partially lawn resulting
in a Manning roughness coefficient of 0.24 and a depression storage of 8 mm. The impervious area is
modeled with a Manning roughness coefficient of 0.013 and a depression storage of 2 mm per the
tables above.

IDF Curves were obtained of the rainfall data from the Ministry of Transportation IDF Curve Look-up
Tool and have been included in Appendix C. The IDF curves were used to model the 2-100 year 4-Hour
Chicago storms and the 2-100 year 24-Hour SCS Type Il storms as per NVCA guidelines. The Regional
Timmins storm and the 4-Hour 25 mm Chicago (quality control) storm events were also modeled.

Please refer to Table 1 below for a summary of the results from the model.

CAPES Engineering

355310 Blue Mountains-Euphrasia Townline
Clarksburg, ON

NOH 1J0



Table 1 - Existing Condition Modelling Results

Storm Event

Peak Flow onto Site
(External Area)

Peak Flow Offsite
Including Incoming

(m3/s) External Flows Total
(m?/s)
24 Hr SCS Type Il
2-year 0.06 0.00
5-year 0.08 0.00
10-year 0.09 0.00
25-year 0.11 0.01
50-year 0.13 0.05
100-year 0.19 0.10
4 Hr Chicago
2-year 0.11 0.00
5-year 0.14 0.00
10-year 0.16 0.00
25-year 0.19 0.00
50-year 0.22 0.00
100-year 0.24 0.00
25 mm 0.06 0.00
Timmins 0.04 0.00

The PCSWMM summary output file for the 100 year 24-Hour SCS Type Il storm has been included in
Appendix C for reference. The remaining output files can be provided upon request in either digital or

hardcopy format.

Runoff is generated by the impervious area from the external drainage area which flows onto the
development site. Due to the topography of the site, the vegetative cover the runoff is largely all
absorbed except for the largest storm events (25, 50 and 100 year 24-Hour SCS Type Il design storms).

There is no requirement to provide either quality or quantity controls for the external runoff entering
the site only to convey the flows the outlet which in this case occurs via overland flow route. There are

no formal channels or watercourses on the site to the outlet at the eastern property line.
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3.0 Proposed Site Plan

The proposed site plan includes one self storage building with slab on grade construction that is 445.91
m? (4,800 ft?) in size. The storage building will be accessed via a minimum 7.3 m wide gravel driveway
around the building to provide at least a 6.0 m clear emergency access. Route.

The site will not be staffed or include an office space. The buildings do not require electrical connections
or water/sanitary connections but to portable toilets will be provided for the site.

The site will be accessed from a new driveway entrance off County Road 21 located east of the existing
entrance. The existing entrance will be removed, and the new entrance will be located 85m east of the
County Road 18 centreline.

3.1 Proposed Stormwater Management Plan

We have utilized the same software for modelling of the proposed conditions as was used for the
existing conditions (PCSWMM 2020 Version 7.3.3095, SWMM version 5.0.013-5.1.015).

The Green Ampt infiltration parameters used for the proposed development will be the same as the pre-
development condition. In the proposed conditions the pervious areas will be a combination of treed
areas and grassed areas; therefore, the Mannings n value and depression storage are calculated with
regard to the proposed conditions for each subcatchment.

The proposed development results in an increase of impervious area from 0% to 10.5% impervious
(overall). The majority of the impervious area is located in the south west portion of the site with the
north and east areas largely untouched and to remain in existing condition. The runoff from the
impervious area is proposed to be allowed to sheet flow onto the existing vegetated ground and allowed
to infiltrate into the sandy soils. Runoff will be collected into a shallow grassed swale along the
perimeter of the impervious area and directed north east via a dissipation pad and allowed to travel an
additional 70 m to discharge (if any) to the existing condition discharge point along the eastern property
line.

Incoming runoff flows from the northern property and the right-of-way to the west will continue to flow
easterly to match the existing condition. The runoff flows from the right-of-way west of the site will be
directed around the development where the drainage pattern is interrupted by the proposed
development or otherwise will continue as per the existing condition with flow travelling east overland.

As part of the development, the county ditch on the north side of County Road 21 will be reconstructed
to provide a positive outlet for the incoming flows from a portion of the County Rd. 18 ROW.

We have created two post development condition models. The first includes the external drainage area
which does not require treatment or attenuation, while the second removed the external drainage area
to demonstrate the runoff from only the development parcel.

The proposed condition models are divided into 3 subcatchments as follows:
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Model 1 (Including External Drainage Area)

Al — External Drainage Area — 1.91 ha. This subcatchment includes the external area to the north of the
site as well as the west (County Rd. 18 ROW). The catchment has been reduced in size from the existing
condition by the implementation of the regraded ditch on County Rd. 21 which will prevent runoff from
entering the site. The impervious percentage of the site has been reduced to 15% and the other
PCSWMM parameters have not changed from the existing condition.

A2 — Development Site — 1.61 ha. This subcatchment includes the entirety of the site and will be 10.5%
impervious, all located in the SW part of the site. The existing condition PCSWMM parameters other
than the impervious coverage has not been changed for this model. We have assumed that the runoff
from the impervious areas flows directly onto the pervious areas.

A3 — Development Site Draining to County Rd. 21 — 0.01 ha — This is a 105 sq. m area at the south edge
of the property where it is not possible to grade to discharge onto the development property due to the
constraints to meet the County entrance configuration. The runoff from this small area will drain to the
County RD. ditch.

Model 2 (Excluding External Drainage Area) — This model only contains A2 and A3 from Model 1 and no
other alterations have been made.

Please refer to Drawing C4 for a plan of the subcatchments detailed above and to the grading and
stormwater details on the proposed Grading and Servicing Plan Drawing C3.

Please refer to Table 2 for a summary of the existing and post re-development Peak Flows and to
Appendix D for the 100 year 24-Hour SCS Type Il storm PCSWMM output results.
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Table 2 - Pre and Post Modelling Results

Storm Event Ex. Peak Ex. Peak Flow Post Dev. Post Dev. Post Dev.Peak
Flow onto Offsite Peak Flow Peak Flow Offsite Flow Offsite
Site Including Onto Site Total Excluding
((SNEGE] Incoming (External External Flow
Area) External Flows Area)
Total (Model 1) (Model 2)
(m?/s) (m?/s) (m?/s) (m?*/s) (m?*/s)
24 Hr SCS
Type Il
2-year 0.06 0.00 0.05 0.00 0.00
5-year 0.08 0.00 0.07 0.00 0.00
10-year 0.09 0.00 0.08 0.00 0.00
25-year 0.11 0.01 0.09 0.03 0.00
50-year 0.13 0.05 0.12 0.08 0.02
100-year 0.19 0.10 0.17 0.11 0.06
4 Hr Chicago
2-year 0.11 0.00 0.09 0.00 0.00
5-year 0.14 0.00 0.12 0.00 0.00
10-year 0.16 0.00 0.14 0.00 0.00
25-year 0.19 0.00 0.17 0.00 0.00
50-year 0.22 0.00 0.19 0.00 0.00
100-year 0.24 0.00 0.21 0.01 0.00
25 mm 0.06 0.00 0.06 0.00 0.00
Timmins 0.04 0.00 0.04 0.00 0.00

The results in Model 1 indicate that as was the case in the existing condition model the majority of the
external flows are infiltrated by the sandy soils of the development site prior to discharge towards the
east. In Model 2 we have removed the external catchments which are not required to be controlled or
treated and demonstrated that 100% of the runoff from the development site are infiltrated for all
storm events, and therefore meets the criteria for quantity control, detention and infiltration of the 5
mm storm as per the NVCA.

There is no requirement to control the Regional event but the Timmins storm peak flow also decreases
to zero and the regional storm is safely conveyed within the site as per the existing via overland sheet
flow. The 25mm quality design storm also has no runoff from the site.

We should also note that the peak flow from A3 to the County Rd Ditch is 0.00 m3/s in all storms and
therefore meets the existing condition peak flows.
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Please refer to Appendix D for the PCSWMM output for the 100-year SCS Type Il Event for both Model 1
and Model 2.

3.1.1 Stormwater Quality Control

Stormwater quality has been analyzed using a 25 mm 4-hour Chicago design storm. The 25 mm design
storm represents 95% of all rainfall activities in an average year. By basing quality controls off of the 25
mm design storm, quality measures will be effective for most rain events in a given year.

The use of the enhanced grass swale and sandy soils will reduce the peak outflow from the 25 mm
design storm to 0.00 m3/s, for the proposed development of the site. As the peak outflow is reduced to
zero, full treatment is achieved for TSS removal for the quality design storm (25 mm 4-Hour Chicago).

The enhanced grass swales used on site are designed to promote treatment of the stormwater. Per the
Low Impact Development Stormwater Management Planning and Design Guide by the CVC, the
following factors increase pollutant removal rates:

- Longitudinal slope <1%: The slope in the enhanced grass swale is 1.0% or less

- Soil infiltration rate is 15 mm/hr or greater: Per the anticipated soil conditions, the existing
sandy soil is very permeable and will promote infiltration. Additional soil testing may be
required by the Town or NVCA to confirm the soil infiltration rate.

- Flow velocity within channel is 0.5 m/s or less during quality design storm: The maximum
velocity occurring in the swale is 0.3 m/s for the 25 mm 4-Hour Chicago design storm in both the
west and south swales.

- Side slopes 3:1 or less: Side slopes in the enhanced swales are 3:1

As per NVCA guidelines the elimination of the runoff during the 25 mm storm reduces the phosphorous
discharge from the site to 0 and the TSS removal is 100%.

3.2 Fire Flow

As per the request of the Town we have calculated the fire flow water demand for the site using the
OBC (Office of the Fire Marshal, OFM Guideline, Fire Protection Water Supply Guideline for Part 3 in the
Ontario Building Code (Oct 1999)). Please refer to Appendix E for the calculations.

Based on the calculations the building would normally require a 54,000 L of stored water to fight a fire
for 30 minutes. However, these calculations are only provided as reference as it is our understanding
that the Town does not require fire suppression water storage be provided on the site.

The proposed access route provided around the proposed building is 7.3 m wide with a minimum clear
width of 6 m. The centreline radius is 12 m for each bend and corner. The access route provides access
for emergency response vehicles to the site.

The existing well on the site may be able to provide some additional fire flows. The MECP Well record
indicates a recommended pumping rate of 25 GPM or 1.6 L/s, however the well currently has no
electrical connection for the pump, and the recommended pump rate is far below the required rate of
30 L/s. In addition, the location of the well is not well suited to access with a fire truck.
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3.3 Erosion and Sediment Control

We recommend that silt fence per OPSD 219.130 be installed along the exterior of the limit of the
disturbed area of the development site as shown in Drawing C5. These controls should remain in place
and be maintained until the vegetation is re-established on the lot.

3.4 Water and Sewer Servicing

There is an area on site for portable toilets to be provided to serve as washroom facilities for the
proposed development as per discussions with the Town. No potable water or other sanitary servicing
will be provided.

4.0 Conclusions

It is proposed to construct a mini self storage building on the 1.6 ha currently vacant parcel of land
located at the NE corner of County Rd. 18 and County Rd. 21 in the Township of Mulmur.

The building will be accessed by abandoning the existing entrance and installing a new entrance located
east of the existing entrance. The proposed entrance will be an asphalt surface as per County of Dufferin
standards and the access road within the site will be gravel surfaced sufficient for emergency vehicle
access.

The primary stormwater quality and quantity controls for the site will be through the use of infiltration-
based LID (enhanced swales and overland flow) and the design ensures an enhanced level of treatment
and a reduction in peak flows to below existing levels.

The buildings will not require electricity, or a water or sewage connection and there will be no staff on-
site. The site will not have external lighting (either street or on-building) and as such will primarily be
used only by day. There is an area on the site for portable toilets to provide washroom facilities.

This report is intended to demonstrate the site can be constructed and serviced and will meet the
County, Township and NVCA design criteria. The site will require Site Plan approval from the Township
as well as approval from the County, however a permit is not required from the NVCA or NEC.

Report Prepared By:

Clayton Capes, MSc. P.Eng.
CAPES Engineering Ltd.
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