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1.

INTRODUCTION
Chapman’s Ice Cream (Chapman’s) is proposing to construct an 8,360 m2 (90,000 sq. ft.) freezer addition to
the north side of the existing Phoenix Ice Cream Production Facility located at 100 Chapman’s Crescent in the
northerly end of Markdale, Municipality of Grey Highlands, where shown on Figure No. 1. For the purpose of
this report, Highway 10 (Toronto Street) is assumed to run in a north-south direction and is located east of the
subject property.
The original 14.57 ha property consists of two production facilities; the peanut-free Phoenix plant and the nonpeanut free Nut House plant, and a Waste Treatment building. Several smaller auxiliary buildings and parking
areas are spread throughout the subject property. About 2015, Chapman’s acquired an additional 33 ha of land
immediately north of the original property. The newly acquired lands are within the adjacent Township of West
Grey. About 2017, Chapman’s built a similar 90,000 sq. ft. addition, which extended the original building
footprint to the original northerly property line. The currently proposed addition is to be constructed on the north
side of the Phoenix Building, on the recently acquired lands within the Township of West Grey.
The original SWM Report (March 2010), prepared in support of the Phoenix plant Site Plan Development, was
updated in November 2016 to include the 2017 freezer addition. No change was required to the SWM Pond at
that time. The purpose of this report is to update the Stormwater Management (SWM) plan for the subject
property to ensure that it will continue appropriately to service the Site with the planned freezer addition. The
existing stormwater management plan was approved by the Ministry of the Environment and Climate Change
(MOECC) on June 15, 2010 with an Amended Certificate of Approval for Industrial Sewage Works (No. 802883PS3Z), a copy of which is included as Appendix A.

2.

EXISTING CONDITIONS

2.1

Historical Drainage – Prior to 2011
Prior to the construction of the original Phoenix Building in 2011 the subject property was divided into two
drainage areas. Runoff from the undeveloped easterly portion of the property generally drained overland from
southeast to northwest, to the neighbouring property to the north.
Runoff from the developed portion of the Site, which consisted of a Dry Goods Warehouse (converted now to
the Nut House building) and associated parking, drained via a storm sewer system through an oil/grit
separator, to the southerly inlet of a SWM facility where all runoff water was stored and infiltrated into the
ground.
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2.2

Existing Conditions and Site Development
In 2011 and 2012, after fire devastated the off-site Chapman’s Plant, the Phoenix building and associated
parking and servicing was constructed on the subject property. To address the increased stormwater runoff
from the property, the size of the SWM facility was increased by extending the SWM facility to the east at its
northerly end and adding a forebay and an additional inlet point. The stormwater management system is
outlined in the supporting SWM Report prepared by Gamsby and Mannerow Ltd. (now GM BluePlan
Engineering Ltd.) dated March 2010.
The storm sewer system located to the south of the Nut House plant continues to outlet to the oil/grit separator
and the SWM facility’s southerly inlet while a separate storm sewer system that drains runoff from the rooftop
and parking areas for the Phoenix plant discharges to the easterly inlet of the SWM facility.
As part of the construction of the Phoenix plant, a swale was constructed at the toe of the grassed slope to the
east of the Phoenix plant. The swale directed runoff from the easterly undeveloped portion of the site to the
grassed field to the north, where runoff was expected to naturally disperse and infiltrate into the native sandy
soils.
In June 2010, the MOECC provided the current Amended Certificate of Approval No. 8028-83PS3Z for the
larger SWM Facility and forebay system to provide stormwater quantity control and quality treatment for the
Phoenix plant and associated parking and driving areas.

2.3

Existing SWM Facility
The existing SWM facility is designed as an infiltration basin with an “L-shaped” geometry to receive inflow
from each of the developed portions of the easterly Phoenix plant area and the westerly Nut House plant area,
through two separate inlet points.
Runoff from the Nut House plant area receives pre-treatment via an oil/grit separator prior to discharging to the
southerly point of the SWM facility main basin.
Runoff from the Phoenix plant area discharges at the easterly point of the SWM facility, receiving pre-treatment
within an 80 m-long forebay. A 1.0 m-high flow check dam, consisting of rip-rap, filter cloth and a 25 mm clear
stone cover, separates the forebay from the main basin to provide filtration of flows prior to entering the main
basin where infiltration occurs. Under greater runoff events, inflows may pond in the forebay to a depth of 1.0
m prior to spilling over the flow check at an elevation of 413.25.
The forebay is generally designed in accordance with the MECP’s Stormwater Management Planning and
Design Manual (SWMPD Manual).
The bottom of the forebay varies in elevation from 412.25 m to 412.50 m and the bottom of the main basin is
set at an elevation of 412.25 m. This leaves a main basin depth of 2.25 m with 3:1 side slopes.

2.4

Soil Conditions
Local soils are known to be quite pervious. A previous stormwater management report, prepared by D.J.
Peach and Associates Ltd. in May of 2001 for the original SWM infiltration pond (prepared in support of the
original Dry Goods Warehouse (now Nut House plant) development) “conservatively” estimated a hydraulic
conductivity of the soil to be 360 mm/hr (k = 1.0 x 10-2 cm/s) “based on past experience with similar soils”.
In November 2009, a geotechnical investigation was conducted by Golder Associates on the property that also
provided an estimation of the infiltration rate. A borehole was drilled in the location of the easterly portion of the
existing SWM facility, two samples were taken and grain size distributions were completed for each sample.
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Other than topsoil encountered in the top 0.24 m of the borehole, the remaining 5.55 m (to a depth of 408.66
m) consisted of compact to dense sand and gravel, with a trace silt, and cobbles. The geotechnical
investigation states that “the estimated infiltration rate for a clean sand and gravel surface is 35 L/min/m2”,
which is equal to 2100 mm/hr (k = 5.8 x 10-2 cm/s). The relevant pages from the Golder Associates
geotechnical report are provided in Appendix B.
The 2010 Gamsby and Mannerow Ltd (G&M) SWM Report in support of the main Phoenix plant, analyzed the
stormwater management facility using the low infiltration rate, or low ‘K’, of 360 mm/hr, and also with the high
infiltration rate, or high ‘K’ of 2100 mm/hr. It was found that under either condition, the SWM facility was
sufficiently sized to hold and infiltrate all storm events up to and including runoff from a 1:100-year design
storm event.
From the Golder Associates Geotechnical Report, groundwater levels encountered during drilling ranged from
4.4 m to 7.0 m below the ground surface. A borehole in the location of the easterly portion of the SWM facility
did not encounter water and was drilled to a depth of about 408.66 mm, approximately 3.59 m below the
bottom of the SWM facility.
Since the existing SWM facility was constructed and the Phoenix plan developed in 2011, the SWM Facility
has continued to operate as designed. Based on visual observations during runoff events, flows rarely are
seen to be conveyed the full length of the forebay before infiltrating. Ponded runoff is rarely seen in the SWM
main basin, indicating the infiltration rate of the soils in the bottom of the SWM Facility are likely closer to, or
higher than, the high infiltration rate. Operator observations are included in Appendix C.
As such, we are comfortable proceeding with the infiltration rate of 2100 mm/h (k=5.8 x 10-2 cm/s) for this
updated modelling of the existing SWM facility.

3.

DESIGN RAINFALL EVENTS
Mount Forest rainfall IDF data provided by Environment Canada was used in the appended MIDUSS model
analyses to determine the expected runoff from the site under existing and post-development conditions. The
two (2) closest rainfall data stations to Markdale, which are maintained by Environment Canada, are Owen
Sound and Mount Forest. Markdale is located approximately equal distances to both locations. Since Mount
Forest is inland from Lake Huron and Georgian Bay, much like Markdale, it was chosen as being more
representative of rainfall data for the Markdale area.
The Chicago parameters and the total depth of rainfall used for the various design rainfall events are as
follows:
Table 1 – Chicago Rainfall Parameters
Coefficient

5-Year

100-Year

A

1012.69

1702.25

B

8.094

9.944

C

0.820

0.827

R
Duration
(min)

0.375

0.375

360

360
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4.

PROPOSED CONDITIONS

4.1

Proposed Development and Drainage Patterns
The proposed development includes the construction of an approximately 8,230 m2 (90,000 sq. ft) addition to
the existing Phoenix Building production plant and proposed associated parking and driveways.
Part of the existing northerly storm sewer system would be removed to allow construction of the building
addition. A new storm sewer would be constructed to direct runoff from the parking lot areas east of the
building, the rooftop of a majority of the existing Phoenix building as well as the new addition, and the asphalt
area to the north of the building, to the SWM Facility. The proposed storm sewer system would be sized to
convey runoff from the area during a 1:5-year design storm event and would discharge to the existing SWM
facility at a point next to the existing easterly inlet The undeveloped grassed along the east portion of the site
would continue to drain by swale to the lands to the north.

4.2

Considerations for SWM Facility
According to the SWMPD Manual, in designing infiltration basins, it is typically recommended to limit the depth
of stormwater ponding to no more than 0.60 m to prevent compaction of the basin bottom. However, given the
fact that approximately 2-3 m of soil has been previously removed from above much of the basin bottom, that
soil is generally 2.3 times heavier than water, and that water storage to that depth would be infrequent,
compaction is not considered to be an issue.
A Stage-Storage-Discharge table was created to model the SWM facility and is included in Appendix D. While
the forebay component of the SWM facility was considered to provide active storage volume, for conservative
design purposes, only the main basin component of the SWM facility is considered to provide infiltration.

4.3

MIDUSS Modelling and Results
For the previous 90,000 sq. ft addition, the site was modelled as three drainage catchments that reflect the
areas draining to each of the SWM facility’s inlet points at its southerly and easterly ends. Catchment 100
generally represented the Phoenix plant area draining to a northerly storm sewer system, while Catchment 200
represented the Phoenix plant area draining to a southerly storm sewer system. Catchment 300 generally
represented the Nut House plant area in the westerly portion of the site. The development was modelled as
three (3) drainage catchments, described in Table 2.
Table 2 – Summary of Modelled Catchments
Catchment

Description

Area
(ha)

Impervious
Level (%)

100

North-easterly Area – Ex. and New Building, and
Parking Area

5.51

80

200

South-easterly Area – Ex. Phoenix Building and
Parking Area

4.14

90

300

Westerly Area – Nuthouse Building and Parking
Area

5.96

80

The following Table 3 summarizes the modeled inflows to the SWM facility, the depth to which water would
pond in the facility, and the infiltration rate from the facility under the 1:5-year and 1:100-year design storm
events. Post-development runoff modeling for the previous addition is included as Appendix E.
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Table 3 – Summary of Results – SWM Facility
SWM Facility Design Characteristic

Design Storm Event
5-Year
100-Year

Combined Flow to SWM Facility (m3/s)

2.444

4.011

Depth of Water in SWM Facility (m)

0.84

1.39

413.09

413.64

1.305

1.336

Maximum Water Level Elevation in SWM Facility (m)
Maximum Infiltration Rate

(m3/s)

As shown in Table 3, under the 1:100-year design storm event, the maximum depth of ponding expected in the
infiltration pond is 1.39 m, or an elevation of 413.64 m, which provides a freeboard of 0.86 m to the elevation of
the overflow weir of the SWM facility (414.50 m).
The currently planned 8,360 m2 addition is expected to increase impervious areas by an amount like that of the
previous 8,360 m2 addition which, including parking areas and driving aisles, would be about 15,500 m2. A
1:100-year rainfall event would reflect about 77 mm of rain, which would generate about 1,193 m3 of additional
runoff. Based on the previous MIDUSS modelling and the stage-storage-discharge table planned for the SWM
pond, the additional runoff volume would increase the 1:100-year design maximum high water level to about
414.00 m, which remains below the overflow elevation of 414.50 m without considering an additional
exfiltration rate.
Therefore, the existing SWM facility is expected to provide sufficient capacity to store and infiltrate runoff from
the subject property for proposed development conditions under design storm events up to, and including, the
1:100-year design storm event. If the detailed design determines that the existing SWM facility is too
constrained, additional storage volume may be achieved with additional excavation to the existing facility.
The overflow spill weir for the SWM facility is designed to discharge to an overland flow route that would
convey runoff from the SWM facility to a depressed area to the west of the subject property. This depressed
area is the same location into which the Town’s 1350 mm diameter trunk storm sewer outlets. It is believed that
the area is essentially a percolation area for the Town’s stormwater prior to spilling to the Rocky Saugeen
River.

4.4

High Flow Conditions

4.4.1

On-Site Storm Sewer Systems
Since the on-site storm sewer systems are designed to convey runoff during a 1:5-year design storm event by
gravity flow, runoff from more significant rainfall events would be expected to surcharge the system.
As per the March 2010 G&M SWM Report, surface ponding at the existing southerly storm sewer structures is
expected to provide sufficient hydraulic head to convey the flow associated with the 1:100-year design storm
event to the SWM Facility prior to spilling to neighbouring properties or reaching a parking lot ponding depth of
0.3 m.
Regarding the proposed northerly storm sewer system, for design storm events in excess of the 1:5-year return
frequency, the potential exists for ponding in the easterly parking area and for runoff to spill towards the
northerly portion of the subject property. A swale is proposed along the northerly boundary of the subject
property to intercept the potential surcharged flows and convey them to a proposed catchbasin and ultimately
to the SWM facility via the new, proposed easterly inlet.
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4.4.2

Overland Flow Route for Adjacent Properties
The principle storm sewer outlet for Markdale is a 1350 mm diameter trunk storm sewer, which traverses the
Chapman’s property. A major storm overland flow route for Markdale also is provided across the east side of
the Phoenix plant area. Grading is planned to permit surcharged flows to spill, along the paved driving areas
east of the Phoenix plant, at an elevation no higher than historically has been provided. Ultimately, runoff
would spill to the grassed area to the north of the proposed addition where it would disperse and drain
northwesterly to the existing natural drainage route.

5.

WATER QUALITY
MECP guidelines indicate that for an infiltration-type SWM facility to be implemented in the SWM of runoff from
an entire site, including roads and parking lots, pre-treatment is necessary to minimize the potential for
suspended sediments to “blind” the bottom of the basin and reduce its ability to provide maximum infiltration.
Since no additional level of flows is expected to drain to the oil/grit separator unit of the SWM facility than what
was previously approved under the Amended Certificate of Approval as a result of proposed development, it is
expected to provide sufficient pre-treatment for SWM facility inflows from the southerly inlet point.
The approximately 80 m-long forebay and 1.0 m-high stone berm components of the existing SWM facility are
expected to provide adequate water quality pre-treatment of inflows from the easterly inlet point prior to
discharging to the main basin of the facility.
In addition to the forebay, the stone berm with filter cloth separates the forebay from the main basin of the
SWM facility, providing additional water quality treatment prior to discharging to the main basin of the facility.
The stone berm filters stormwater as it is conveyed through its stone and cloth as well as reduces the velocity
of the upstream inflows, allowing for improved settling of suspended solids within the forebay.
The limited amount of oils that may enter the storm sewer system from parking areas is expected to be
separated and effectively contained within the oil/grit separator and the forebay for their respective inlets. If a
spill were to occur anywhere on-site, the Spill Action Centre would be contacted and the spill would be
contained within the collection system and the forebay, where a clean-up could occur.
Since all runoff conveyed by the storm sewer systems from the subject property runoff is expected to be
infiltrated into the ground, no impairment to off-site surface water is expected.
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6.

SUMMARY
Chapman’s proposes to construct an approximately 8,360 m2 (90,000 sq. ft.) addition onto the existing Phoenix
plant with associated paved parking and driving areas.
The existing SWM facility, designed as an infiltration basin, is expected to provide enough capacity to store
and infiltrate runoff from the proposed development during storm events up to, and including, the 1:100-year
design storm event.
Under high flow conditions such as the 1:100-year design storm runoff, some ponding is expected to occur onsite with stormwater being conveyed via the southerly storm sewer or overland flow, to the SWM facility without
spilling to neighbouring properties.
Pre-treatment of runoff from the Phoenix plant areas would be provided by the forebay prior to discharging to
the main portion of the SWM facility as well as the stone berm separating the forebay from the main infiltration
basin.
Pre-treatment of runoff from the Nut House plant area would continue to be provided by an existing oil/grit
separator prior to discharging to the SWM facility.

All of which is respectfully submitted,

GM BLUEPLAN ENGINEERING LIMITED
Prepared by:

John Slocombe, P.Eng.
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