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1.0 INTRODUCTION

C.F. Crozier & Associates Inc. (“Crozier”) has been retained by Brandy Lane Corporation to prepare
a Servicing & Stormwater Management Implementation Report and detailed design to support the
Site Plan Application for the proposed Wyldewood Creek Development located in the Town of
Collingwood.

The subject site is the south block of the Georgian Bay Hotel lands located at 10 Vacation Inn Drive
and is bounded by the Cranberry Marsh located to the east and Cranberry Golf Course to the south
and west. The site is legally described as part of Lots 47 and 48, Concession 11 in the Town of
Collingwood, County of Simcoe.

According to the Town's Official Plan, the lands are currently designated as Resort Commercial and
zoned C3-4. A zoning by-law amendment application has been submitted to rezone the southern
block as Residential Fourth Density Exception (R4-3) on behalf of Georgian Bay Hotel (the current
Owners). Crozier prepared a high-level Functional Servicing & Stormwater Management Report in
July 2018 (FSSMR, 2018) in support of the zoning By-Law and Official Plan Amendment Application.

Consultation with the Town and Nottawasaga Valley Conversation Authority (NVCA) has occurred
as part of the OPA/ZBA submission. Additional pre-consultation has occurred with the Town on the
Site Plan Application.

This report has been prepared to provide details associated with the implementation of the servicing
and stormwater management design for the proposed development and to address comments
provided by the Town and NVCA on the OPA/ZBA application and during the pre-consultation
process. This report has been prepared based on the design framework established in the following
reports:

e Servicing Report — Georgian Manor Resort & Country Club, prepared by Henderson, Paddon
& Associates Ltd, dated April 2003

o Compilation of Site Servicing Drawings (Existing Works) — Georgian Manor Resort & Country
Club, prepared by Henderson, Paddon & Associates Ltd, dated April 2004

¢ Regional Stormwater Management Update & Master SWM Strategy — Tanglewood at
Cranberry Trail / Cranberry Creek Watershed — Tanglewood (Sierra Homes) Inc., prepared by
Crozier, final dated May 2007

e Servicing & Stormwater Management Implementation Report — Blue Fairway: Block 7 —
Macpherson Builders (Cranberry Ltd.), prepared by C.F. Crozier & Associates, final dated
May 2007.

e Functional Servicing & Stormwater Management Report — 10 Vacation Inn Drive — Georgian
Bay Hotel, prepared by Crozier, final dated July 2018

2.0 BACKGROUND & SITE DESCRIPTION

The proposed development area is approximately 2.56 ha in size. The site is located south of
Vacation Inn Drive and Trafalgar Road in the Town of Collingwood. To the west and south of the site
is a golf course and to the east is Cranberry Marsh. Beyond the golf course south of the site is the
unopened right-of-way (ROW) for Cranberry Trail which will connect Cranberry Trail East and West.
Currently this portion of Cranberry Trail is a construction access for the Blue Fairway development
and the watermain has been constructed.

C.F. Crozier & Associates Inc.
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The site is covered with grass, trees, bushes and buildings. The existing maintenance buildings are
proposed to be removed or relocated. At the south east corner of the Subject Site is an existing cell
tower which will remain. Under existing conditions, the site drains to the east as sheet flow; there is
also a 500 mm culvert which conveys external flows across the site and outlets at the east property
line. This existing culvert and drainage works to the west of Cranberry Marsh have been referred to
as the West Watercourse in the previous reports, this includes the conveyance features of the
Subject Site and adjacent golf course lands. The site and surrounding area are characterized by
relatively flat topography with good drainage conditions, which ultimately drains towards the
Cranberry Marsh.

The proposed development consists of 6 mid-rise residential buildings (total of 168 units) with
associated parking spaces, a recreational facility and a private road. It will also include storm
sewers, water and sanitary sewer servicing, stormwater management infrastructure, an engineered
drainage channel and typical utility servicing.

According the Soil Survey of Simcoe Country (1962), the soil on site is classified as Sargent soil of
Hydrologic Soil Group *A’. This was confirmed by a site specific geotechnical investigation
completed by Soils Engineering Ltd. The geotechnical investigation determined that the site is
underlain by shallow bedrock and high groundwater. With bedrock having been encountered at
depths ranging from 0.7m to 2.4m and groundwater having been measured at depths between
0.8m to 1.5m at select borehole locations. Refer to the Geotechnical Report for further information
regarding subsurface conditions.

3.0 ROADWAY & SERVICING COORIDOR

Based on the proposed site plan, vehicular access to the site will be provided in one location from

Georgian Bay Hotel. The access will be aligned with the existing intersection of Vacation Drive and
Trafalgar Road. The proposed internal design consists of a 25 m servicing corridor with the following
parameters:

e 3.35m asphalf lanes at 2% cross fall;

e 400.040 OPSD standard mountable curb and gutter;

¢ Major Storm event to be conveyed within the ROW and discharged directly to designated
overland flow routes;

Parking on either side;

Utility corridor with hydro and telecommunications parallel to the roadway;

Sanitary alignment generally following the centerline;

Storm sewer along the west side of the roadway; and

Watermain along the east side of the roadway.

Preliminary road grades have been prepared to demonstrate that the site can be developed
according to Town Standards for geometric design. The road design and grading provide drainage
for minor and maijor storm events as per Town Standards. The storm sewer is design to capture and
convey the 5-year (minor) storm event with the major storm event conveyed overland via the road
surface to appropriate outlets which drain to Cranberry Marsh.

4.0 UTILITIES

The subject site will be serviced with natural gas, telephone, cable TV and hydro. Water, gas and
hydro will be connected to the Cranberry Trail ROW within a 10 m wide servicing easement through
the golf course lands. Gas lines will be installed at the rear of the buildings; while hydro and
telecommunication lines will be installed in the servicing corridor parallel to private road way.

C.F. Crozier & Associates Inc.
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5.0 SANITARY SEWAGE SYSTEM

5.1 Existing Sanitary Sewer Infrastructure

There are existing sanitary sewers located along the west side of the private roadways that cross
through the yards of the Georgian Bay Hotel lands. These sewers collect and convey sewage flow
from all buildings to a 750 mm diameter frunk sewer in Highway 26 Right-of-Way. These sewers are
part of a private system, and the sewers range in size from 200 mm diameter (servicing the
administration buildings) to 380 mm diameter sewer. There are approximately 1,400 m of existing
sanitary sewers internal to the Hotel Lands. There is a sewage holding tank for the maintenance
building on the subject property which will be decommissioned.

The capacity of the private internal sanitary sewer system is approximately 68 L/s with a residual
capacity of 61.3 L/s, based on the Sanitary Sewer Evaluation prepared by Henderson, Paddon &
Associates.

The existing internal sanitary sewer network traverses the developed sectors of the Site from a
connection at Highway 26 to the Vacation Inn Drive/Trafalgar Road intersection just north of the
southern sector. The sanitary sewer invert at the termination of the existing Hotel sanitary network is
178.05 m, which will be used as a connection for the subject development. The internal sewer
connects to the municipal sanitary sewer within the Highway 26 ROW, where there is a downstream
750 mm diameter gravity trunk sewer.

The sanitary sewer within Cranberry Trail was also investigated for connection. However, the
elevation of this sewer was not suitable to service the site via a gravity connection.

5.2 Proposed Sanitary Servicing Strategy

It is the intent for the entire Wyldewood Creek development is to be serviced by gravity sewers
discharging to the existing 375 mm sanitary sewer located within the Georgian Bay Hotel property.
The proposed routing of the internal sanitary sewers will follow the internal roadway. The functional
design of this sewers is shown in DWG C103 and sanitary sewer calculations are included in
Appendix A.

Sanitary flows for the site were computed using the following values, per the Town of Collingwood
Standards and the Ontario Building Code (Table 8.2.1.3).

e Average Residential Flow Rate 450 L/cap/day

e Average Recreational Flow Rate 40 L/day/member
e Infiltfration 0.23 L/s/ha

e Residential Peaking Factor 4.07 (Harmon)

e Recreational Peaking Factor 4.47 (Harmon)

e Population Density 1.9 Persons/Unit

Based on these values it is estimated that peak sanitary flow from the site will be 7.37 L/s.

The sanitary sewer design sheet in Appendix A includes the downstream Georgian Bay Hoftel
network, confirming the available capacity.

C.F. Crozier & Associates Inc.
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6.0 POTABLE WATER SUPPLY
6.1 Existing Water Infrastructure

The existing developed sectors of Georgian Bay Hotel lands are serviced via a 200 mm diameter
private watermain. The infernal system connects to an existing 300 mm diameter watermain within
the Highway 26 ROW. There is also an existing 300 mm diameter public watermain is located within
the unopened ROW of Cranberry Trail on the south side of the roadway.

6.2 Proposed Water Servicing Strategy

The preferred connection for the watermain from the subject site is to the municipal watermain
within Cranberry Trail. This connection allows the watermain within the proposed development to be
a part of the public system. Therefore, the proposed water distribution system within the Wyldewood
Creek development Is designed according to Town of Collingwood Standards and MOE Guidelines
for Drinking Water (2008). The proposed watermain will also be connected to the private watermain
system on the Georgian Bay Hotel lands with a backflow preventer to allow for a looped system.

Individual service connections will be extended to the apartment buildings and the recreational
facility from the local watermain, and will have backflow prevention per OBC requirements. Fire
protection for the apartment buildings will be provided by a series of fire hydrants connected to the
300 mm watermain. The sizing of the internal watermain will be confirmed through Town updates to
the Municipal water system model. Available pressures expected throughout the proposed
development will likewise be confirmed.

Water demands for the site was determined using the following design figures:

e Average Residential Flow Rate 450 L/C-day
e Average Recreational Flow Rate 40 L/member/day
¢ Max Day/Peak Hour Factor 2.0/4.5

The water demand for the site was calculated using the values listed above, 168 proposed
apartment units and one recreational facility. The water demands for the site are summarized
below:

e Average Daily Flow 1.67 L/s
¢ MaxDay 3.351L/s
e Peak Hour 7.53L/s

Refer to Appendix A for detailed calculations.

Preliminary fire flows required to service the subject site were determined to be 283.3 L/s per the Fire
Underwriter’s Survey, and 150 L/s required per Fire Marshal (OBC). The total design flow for the internal
water distribution system is 286.65 L/s. Refer to Appendix A for potable water servicing demand and
fire flow demand calculations.

Based on the current practices in the Town of Collingwood, it is assumed that the Municipality will
assume ownership of the watermain distribution network located in the privately held portions of the
development. This typically includes all watermains, hydrants, valves and services up to and
including curb stops. An easement in the name of the Municipality along the alignment of the
watermain through the privately held portions of the development and golf course lands will be
provided.

C.F. Crozier & Associates Inc.
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7.0 STORMWATER MANAGEMENT AND SITE DRAINAGE

7.1 Stormwater Management Criteria

The management of stormwater and site drainage for both the existing site and the future
development must comply with the policies and standards of the various agencies including the
Town, Nottawasaga Valley Conservation Authority (NVCA), and Ministry of Environment and Climate

Change (MOECC).

The stormwater management criteria for the future development include:

Water Quantity Conftrol
o Quantity Conftrol is not required for future development within the Cranberry Creek
Watershed per Regional Stormwater Management Update & Master SWM Strategy
by C.F. Crozier & Associates (May 2007); and

Water Quality Control
o “Enhanced Protection” given Georgian Bay as the ultimate receivers.

Erosion Control
o Provided during construction.

Development Standard
o Lot grading at 2% optimum grade; and,
o Drainage system to convey runoff from frequent and infrequent rainfall events,
respectively.

7.2 Existing Drainage Conditions

Currently the subject site is composed of a gravel access road, maintenance buildings and
relatively flat ground covered in light vegetation. There are currently no stormwater controls in
place. Stormwater runoff is conveyed overland to the West Watercourse and Cranberry Marsh.

The West Watercourse Drainage is conveyed via a 500 mm diameter culvert across Cranberry Golf
Course Hole #10 which discharges to the west of the Subject Site where it is then conveyed across
the southern sector via a 500 mm diameter culvert which discharges to Cranberry Marsh.

A hydrologic analysis for the Cranberry Creek Watershed was previously conducted by Crozier as
part of the Regional Stormwater Management Update and SWM Strategy Report (Crozier, 2007). The
analysis presented in the report included the assessment of the impacts of the South Georgian Bay
Hotel South Block development. The Cranberry Marsh provides quantity control of stormwater runoff
for the areas within its watershed, prior to discharging to the Cranberry Marsh and ultimately to the
Georgian Bay (FSSWMR, 2018). Thus, the requirement for quantity control is determined by a
development’s proximity fo the Marsh. Due to the location of the Wyldewood Creek with respect to
the Cranberry Marsh, it was determined that quantity conftrol is not required for the site.

The Master SWM Strategy report indicated that that water quality controls would be required in all
future residential developments in the watershed. The drainage area north of the Georgian Trail is
characterized by shallow bedrock and high groundwater. Consequently, infilfration for the quality
control is not recommended. It is recommended for oil/grit separators to be utilized for roads,
parking lots and buildings.

C.F. Crozier & Associates Inc.
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The stormwater management strategy has been designed and assessed using the
recommendations and conclusions presented in the Master SWM Strategy Report. In addition to
adhering to the conclusions and recommendations made in the Master SWM Strategy report, the
management of stormwater and site drainage for the proposed development must also comply
with the policies and standards of the various agencies including the Town of Collingwood, Ministry
of the Environment (MECP), and the Nottawasaga Valley Conservation Authority (NVCA).

7.3 Proposed Drainage Conditions

The major drainage for proposed development will be conveyed via overland flow routes along the
alignment of the roadways. It will also convey flows from the larger storm events to Cranberry Marsh,
which is directly adjacent to the east site of the subject site. The minor (5-year storm) system
drainage from these areas will be conveyed via gutters above ground and intercepted by catch
basins and storm sewers.

Quality freatment will be achieved through the use of two oil/grit separator units, one will be
constructed north of the channel and one will be constructed south of the channel. The water from
the sidewalks, roofs and fronts yards of the apartments is considered clean water and will be
discharged to the catch basins.

Overland flow will be conveyed along the internal roadway and parking areas to the catch basins
at low points throughout the site. The downstream end of the storm sewer has been designed to
capture and convey flows up to the five (5) year storm event. Stormwater that exceeds the
capacity of the sewer in major events will by-pass the quality control units and be conveyed to the
Cranberry Marsh. Refer to DWG C107 for the Storm Drainage Plan. The stormwater will be treated by
an Qil/Grit Separator (OGS) prior to discharging to Cranberry Marsh. Refer to Table 1 for OGS sizing
criteria.

External drainage will be conveyed through the site via an engineered channel. The engineered
channel traversing the site is herein referred to as Wyldewood Creek.

7.4 Stormwater Quality Controls

Runoff from the parking lot and driveways will be treated in end-of-pipe oil/grit separators prior to
discharging to Wyldewood Creek. Based on the 0.51 ha contributing area to the storm sewer north
of the channel and an 82.3% impervious level, an oil/grit separator unit was sized in order to provide
sufficient water quality control to meet enhanced protection level. Similarly, for the 1.05 ha
contributing area to the storm sewer south of the channel, with an impervious level of 63.8%; an
oil/grit separator unit was sized to provide sufficient water quality control to meet enhanced
protection level.

A minimum 80% total suspended solids removal and 90% treatment of total annual runoff volume is
provided in accordance with the Ministry of Environment Stormwater Management Planning &
Design Manual (March 2003). Water will outlet from the oil/grit separators intfo the constructed
watercourse. Vortech units were selected for this development since there is shallow bedrock across
the site and the Vortech units have shallow structures. Refer to Table 1 included below for a detailed
breakdown of the required oil/grit separator sizing. Refer to Appendix B for the detailed sizing
calculations of the proposed OGS water quality tfreatment unit.

C.F. Crozier & Associates Inc.
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Table 1: Recommended Oil/Grit Sizing Criteria

Target Target Total
Total Annual el Annual
Contributing Oil/Grit | Suspended
. % Suspended | Runoff . Runoff
Catchment Drainage . . Separator Solids
Impervious Solids Volume . Volume
Area (ha) Unit Removal
Removal | Treated (%) Treated
o
(%) (%) (%)
North of Vortechs
Channel 0.51 82.3 80 90 3000 86 93.5
South of Vortechs
Channel 1.05 63.8 80 90 5000 89 93.5

The oil/grit separators will be privately owned. Once the oil/grit separators are installed and
operating accordingly to manufacturer’s specifications, the Owner will be required to inspect and
service the unit on a regular basis to ensure long term efficiency. At a minimum, the unit should be
inspected at least once every six months to measure the sediment depth and oil/floatable level.
Once the sediment reaches a certain depth (as specified by the manufacturer) the unit shall be
serviced by a vacuum truck company licensed to dispose of solid waste. If any large presence of all
/ floatable materials is evident, the material should be removed and disposed.

8.0 WYLDEWOOD CREEK HYDROLOGIC & HYDRAULIC ANALYSIS

8.1 Hydrologic Analysis

The complete hydrologic analysis for the Cranberry creek watershed was conducted as part of the
Regional Stormwater Management Update and SWM Strategy report (2007). From this analysis our
office was able to discretize the model to determine the flows being conveyed across the subject
site. The flows are summarized in Table 2.

Table 2: Peak Flow Summary for Wyldewood Creek

Return Period Peak Flow (m3/s)
2-Year 0.88
5-Year 1.71
10-Year 2.32
20-Year 3.14
50-Year 3.76

100-Year 4.44
Regional 12.83

The hydrologic analysis conducted is based on a total drainage area of 218.8 ha with the lands
south of the Georgian Trail subject to full urban buildout assumed to be developed as low-density
residential (i.e. 35% imperviousness).

It should be noted that for the Regional storm event, the sub-catchment areas were modelled in a
manner such that there is no attenuation of flows beyond the 100-year event. With respect to the
catchments to south of the Georgian Trail it is assumed that the trail will not be adequate to
withstand the large volume of stormwater generated during the Regional storm event. This can be
seen in the increase of peak flow rates between the 100-year and Regional storm events.

C.F. Crozier & Associates Inc.
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8.2 Hydraulic Analysis

A hydraulic analysis was previously conducted as part of the Servicing & Stormwater Management
Implementation Report — Blue Fairway: Block 7 by Crozier (May 2007) for existing conditions in order
to determine the flood elevations and limits across the neighbouring and subject lands based on the
Regional storm event. This analysis was performed using HEC-RAS, which is the industry standard
hydraulic model. Results from the analysis provide estimates of the water surface elevations, flow
velocifies and depths across the study area. A HEC-RAS model for the proposed creek has been
prepared and compared to the previously completed model to ensure that there will be no
increase to the upstream or downstream water surface elevations during the Regional Storm event
on adjacent lands.

8.2.1 Existing Conditions

Under existing conditions, the flow is conveyed upstream via a 500 mm diameter culvert which
crosses the relatively flat golf course adjacent to the Subject site. From this culvert the flow is
conveyed across low laying heavily vegetated terrain where it is conveyed via a 500 mm diameter
culvert which crosses the Subject Site. At both culvert locations, flow from the larger storm events
overtop the culverts where it is conveyed overland to the adjacent marsh. The previous HEC-RAS
model determined that the water surface elevation directly upstream of the Subject Site (Section
163) is 181.51 m. Refer to attached Pre-Development West Watercourse Conveyance Figure.

8.2.2 Proposed Conditions

In order to convey the flow from the Regional Storm event across the proposed development a
channel has been designed to contain and convey the flow across the proposed development. The
channel geometry varies throughout the reach and is generally composed of 1 H:1 V slopes or
vertical walls. A low flow channel is proposed for aesthetic purposes. The design criteria that were
used to size the culverts and the channel realignment are as follows:

e Maintain the existing Regional water surface elevation at the upstream limits of the works to
prevent any or addifional flooding to the upstream lands.

e Protect existing and future residences from flooding events up to and including the Regional
Event.

Two concrete box culverts are specified to convey the flow beneath the proposed road way. The
culverts vary in size with the larger culvert having 3.0 m span by 2.1 m depth and the smaller culvert
having 2.4 m span and 1.8 m depth. Due to grading constraints these culverts were designed to
convey the flow from the Regional Storm event without any overtopping flow. Therefore, safe
ingress/egress in accordance with the NVCA Natural Hazards Technical Guide is achieved.

A hydraulic analysis using HEC-RAS was completed for the proposed watercourse alignment to
confirm conveyance capacity of the channel geometry and the two box culverts. This model was
also used to confirm that the proposed watercourse alignment will not increase upstream water
surface elevations. The results of the HEC-RAS model and figure for the channel alignment and
stationing can be found in Appendix C.

C.F. Crozier & Associates Inc.
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Table 3: Regional Water Surface Elevations for Wyldewood Creek

Regional Water
Section Surface Elevation
(m)

*102.91 181.50
84.81 181.39
79.81 181.38
75.91 181.37
70.91 181.36
65.91 181.34
64.91 181.35
59.61 181.34
46.11 181.27
41.41 181.26
36.41 180.90
17.91 180.71
5 180.38
0 179.91

*Section geometry per section 163 of Servicing & Stormwater Management Implementation Report — Blue
Fairway: Block 7 by Crozier (May 2007).

9.0 EROSION & SEDIMENT CONTROLS

Erosion & sediment controls will be implemented prior to any on-site construction works. The controls
will consist of a combination of silt fencing, flow check damns, mud mat and dust separation.

e Silt fencing

Silt fence will be constructed in accordance with NVCA's Typical Detail of Silt/Sediment Fence (BSD-
23 Draft). It should be noted that additional silt fence may be added based on field decisions by the
Engineer and Developer prior to, during and following the earth works.

e Flow Check Dams

Temporary straw bale and rock check dams will be utilized on-site in order to prevent any silt
mitigation off site during and after construction activities. These dams will promote settling of
suspended solids, and will reduce flow velocities. Sediment accumulation will be monitored and
removed as necessary. The temporary rock check dams will be constructed in accordance with
NVCA's Typical Rock Check Dam Erosion Control Device (BSD-24 Draft). Locations of the straw bale
and rock check dams are also shown on Drawing C108. The need for additional flow check dams
will be based on the field condition at the discretfion of the Engineer and Developer and
implemented as necessary.

¢  Mud Mat

A mud mad has been proposed at the enfrance to the development from Vacation Drive and
Trafalgar Drive. This mud mat will be maintained at the site until base asphalt is placed to limit mud
tracking from the site onto the Georgian Bay Hotel property and the surrounding Municipal roadway
network. The Contractor shall ensure mud mat maintenance (cleaning / additional stone) is
completed on an as needed basis to ensure proper operation.

C.F. Crozier & Associates Inc.
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e Dust Suppression

During earthwork activities, the Contractor will be responsible for ensuring dust suppression is
maintained by the use of water or calcium chloride, or other methods approved by the Engineer.

10.0 CONCLUSIONS AND RECOMMENDATIONS

The analysis presented above provides a comprehensive servicing and stormwater management
assessment in support of the proposed Wyldewood Creek development.

e Sanitary Servicing of the Wyldewood Creek development will be provided by extension of
sewers from Georgian Bay Hotel with laterals provided to each building.

¢ Potable water for drinking water and fire protection will be provided via connection to the
existing 300 mm diameter watermain within the Cranberry Trail ROW with services to each
building and hydrants located throughout the site.

o Utilities for site servicing are available and will be extended to the subject development.

¢ Stormwater management objectives for water quality control have been addressed in the
design of the Wyldewood Creek development.

o The proposed oil/grit separators specified in this report will provide water quality conftrols in
accordance with the MOE Stormwater Management Manual (2003) to meet the Enhanced
Level criterion.

e Sediment and erosion controls as specified, will be effective in preventing and controlling
sediment from migrating into nearby swales, ditches and watercourses.

e External drainage is conveyed through the site via an engineered channel and two
concrete box culverts below the private roadway.

Therefore, we recommend approval of the Site Plan Application for the subject lands from the
perspective of engineering servicing and stormwater management requirements.

Respectfully submitted,

C.F. CROIZIER & ASSOCIATES INC. C.F. CROLZIER & ASSOCIATES INC.
Mathew Lemieux, E.LT. Rebecca Alexcnder, P. Eng

Project Manager

C.F. CROLZIER & ASSOCIATES INC.

Kevin Morris, P. Eng
Partner
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