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1 Introduction and Background

Jewell Engineering Inc. (Jewell) was retained by Campfire Circle (the Client) to provide the
Stormwater Management requirements to support the Site Plan Application approval of the
property at 565 Wesley Acres Road in Bloomfield, Ontario, for a proposed Overnight
Campground Development. The development includes 33 proposed buildings to provide
sleeping accommodations, amenities, and activities for approximately 400 campers and staff.
The Site Plan is attached to this report in Appendix A.

Campfire Circle

Gobgle Earth

Figure 1-1: Development Site Location (Google, Maxar Tech 2018)

The objective of this Stormwater Management Report is to establish the stormwater
management requirements and propose effective solutions.

Belleville, ON
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2 Existing Conditions

The proposed development is situated on a mix of cultivated fields, forest and rural recreational
cabins, with frontage on Wesley Acres Road, waterfront access to West Lake along the south
property line, and a Provincially Significant Wetland in the northwest/northeast sections of the
property.

The topography of the site is defined as rolling hills, due to the significant height difference (10-
15m) from the shoreline and wetland to the centre of the site. With a wetland and natural
drainage to West Lake, which connects to Lake Ontario, existing drainage conditions can be
maintained.

Loyalist Pkwy

Figure 2-1. Site Location (Google Maps, 2015)

2.1 Soils

According to the Ontario Soil Survey for Prince Edward County, the site is primarily underlain by
Pontypool soils, which are sandy loams formed on glacial outwash, with Marsh soils present
along the site’s edges and in low-lying areas. This classification is supported by the
hydrogeological investigation (ASC Environmental, 2024), which identified a surficial profile of
clay, sand, and organic deposits overlying limestone bedrock, with peat and muck present in
wetland areas.

Belleville, ON « 2
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é‘* - Site Location { K E

Figure 2-2.Soil Survey of the Site (PEC Soil Survey, Ontario, 1948)

The presence of both soil types suggests that infiltration-based stormwater management may
be feasible in central areas dominated by Pontypool soils, while edge zones with Marsh soils
will require surface-based solutions and careful erosion control.

The Pontypool and Marsh soils correspond to Hydrologic Soil Groups B and D, respectively.
Figure 2-3 (MTO, 2008) outlines the classifications of Hydrologic Soils Groups.
Hydrologic Soil Group
The hydrologic soil group is used to classify soils into groups of various runoff potential.
The Soil Conservation Service (SCS) classifies bare thoroughly wet soils into four hydrologic soil
groups (A, B, C and D). SCS descriptions of the four groups, modified slightly to suit Ontario

conditions, are as follows: (Design Chart 1.09)

A:  High infiltration and transmission rates when thoroughly wet, eg. deep, well drained to
excessively-drained sands and gravels. These soils have a low runoff potential.

B:  Moderate infiltration and transmission rates when thoroughly wet, such as moderately deep
to deep open textured loam.

C:  Slow infiltration and transmission rates when thoroughly wet, eg. fine to moderately fine-
textured soils such as silty clay loam.

D:  Very slow infiltration and transmission rates when thoroughly wet, eg. clay loams with a
high swelling potential. These soils have the highest runoff potential.

In Ontario, soils have been found to lie between the main groups given above, and have therefore
been interpolated as AB, BC, CD as appropriate, such as Guelph loam, which is classified as BC.

Figure 2-3.Soils MTO Drainage Management Manual — Description of Hydrologic Soils Groups

Belleville, ON
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2.2 Geotechnical Report

A geotechnical investigation was completed by Groundwork Engineering Limited in November
2023 to determine the subsurface conditions at the site. Six boreholes were drilled to depths
ranging from 3.0 to 6.1 metres below ground surface (mbgs). The stratigraphy generally
consists of a thin layer of topsoil (0.08 m), underlain by silty sand and sandy silt with varying
traces of clay, gravel, and organics. No bedrock was encountered.

Standard Penetration Test (SPT) results indicate soil conditions ranging from loose to very
dense, with compact silty sand being the predominant material. Groundwater was encountered
at varying depths across the site, with levels observed to rise significantly over time—most
notably in the monitoring well, where it increased from a few metres below ground to near the
surface within a month—indicating seasonal fluctuation.

Percolation testing was conducted at two locations using the ETC Pask Permeameter. Due to
high moisture content, repeatable field measurements were not achievable. Grain size analysis
was used to estimate infiltration rates:

e Perc Test Site #1: Estimated percolation rate of 20-50 min/cm (sandy silt with some
clay)

e Perc Test Site #2: Estimated percolation rate of >50 min/cm (silt and clay with some
sand)

These results suggest moderate to poor infiltration capacity, which may limit the effectiveness
of infiltration-based stormwater management practices.

Design considerations should account for low permeability and high seasonal groundwater
levels, particularly when siting infiltration features or subsurface infrastructure.

2.3 Drainage Patterns

The existing site drains to three general areas: 1. the wetland to the northwest of the site, 2 the
wetland to the northeast of the site, and 3. West Lake. The two wetlands to the north of the
site are directly connected to West Lake. Figure 2-4 depicts the three existing catchments
exiting to the areas described above.

Belleville, ON o~ 4
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Figure 2-4. Existing Drainage

2.4 Pre-Development Land Use

The integration of land uses practices is crucial for effective stormwater management. Land use
determines the amount of rainfall that will infiltrate into the ground versus the runoff that is
directed to stormwater systems. The site is currently undeveloped and has a mixture of
woodland and cultivated fields. Existing land use is summarized below in Table 2-1.

Table 2-1. Existing Land Use

Catchment 1 Catchment 2 Catchment 3 Total
Land U
andtse Area(ha)| % |Area(ha)] % |Area(ha)l % |Area(ha)| %
Wooded 3.9 43% 0.0 0% 4.8 51% 8.7 33%
Field 4.9 53% 7.4 99% 4.4 47% 16.7 64%
Pond 0.1 1% 0.0 0% 0.0 0% 0.1 0%
Gravel 0.2 2% 0.1 1% 0.1 1% 0.4 2%
Asphalt/Concrete 0.0 0% 0.0 0% 0.0 0% 0.0 0%
Buildings 0.0 0% 0.0 0% 0.0 0% 0.0 0%
Total 9.1 35% 7.5 29% 9.3 36% 259 100%
Belleville, ON A 5
February 3, 2026 WE
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3 SWM Targets

The stormwater management plan focuses on three environmental objectives when
considering the treatment and conveyance of stormwater runoff. The objectives are to mitigate
flooding, quality, and erosion impacts to the receiving system. These objectives, such protecting
water quality, comply with the environmental guideline set out by the Quinte Conservation
Stormwater Management Submission Guidelines (May, 2012), and the Ministry of Environment
Stormwater Planning and Design Manual (2003).

Based on the guidance above, Jewell proposed a SWM methodology to achieve the following
targets:

Quality Control

e Treat stormwater discharge to achieve Enhanced quality control objectives (i.e. 80%
TSS removal).

Erosion and Sediment Control

e Minimize the potential for erosion of soils
e Mitigate the release of sediment offsite

Quantity Treatment is not required as stormwater will be discharged into wetlands and West
Lake directly connecting to Lake Ontario. When discharging to a large body of water, such as
Lake Ontario, the volume of runoff produced by the site is insignificant to the lake volume.

Belleville, ON -~ 6
February 3, 2026 JEWELL
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4 Proposed Conditions

4.1 Drainage Scheme

In the post-development conditions, the site will continue to drain to West Lake, either directly
along the southern boundary, or via the surrounding wetlands along the northern boundary,
similar to the pre-development conditions depicted above in Figure 2-4. The post-development
scheme is depicted below in Figure 4-1. Pre vs. Post development catchments will vary in size
slightly due to minor grade changes in the centre of the site.

© 2026 Microsoft Corporation © 2026 Maxar ©CNES (2026) Distribution Airbus [}

Figure 4-1. Post Development Catchments

Low Impact Development (LID) strategies will be incorporated into the site to promote drainage
along the natural features of the site. The addition of pervious surfaces, including rain gardens

Belleville, ON y_ N 7
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and other natural vegetation, will encourage infiltration and provide treatment of sediment-
laden runoff prior to entering the wetlands or West Lake. These are further discussed below.

4.2 Post-Development Land Use

In the post-development condition, there will be significant increase in hardening of the site
due to the construction of several buildings and a combination of paved and gravel roads (Table
4-1). The result is that imperviousness is increased from about 2% to 19%.

Table 4-1. Post-Development Land Use

Catchment 1 Catchment 2 Catchment 3 Total
Land Use
Area (ha) % Area (ha) % Area (ha) % Area (ha) %
Wooded 3.6 35% 0.0 0% 3.6 43% 7.2 28%
Field 4.3 42% 6.6 91% 3.3 40% 14.2 55%
Pond 0.1 1% 0.0 0% 0.0 0% 0.1 0%
Gravel 0.6 6% 0.1 1% 0.3 4% 1.0 4%
Asphalt/Concrete 1.2 11% 0.2 3% 0.6 7% 1.9 7%
Buildings 0.6 5% 0.4 5% 0.6 7% 1.5 6%
Total 10.3 40% 7.2 28% 8.4 32% 25.9 100%
Belleville, ON o 8
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5 Stormwater Controls

Quality control of an Enhanced level will be achieved through the use of Low-Impact
Development (LID) methods, rather than traditional ponds or mechanical separators. While
there is significant hardening of the site, the majority will remain vegetated, including the 30 m
wetland setback surrounding most of the perimeter of the property. Hardened areas including
buildings and roadways will be spread-out throughout the site, providing ample opportunity to
treat runoff in swales, rain gardens, and other vegetation, including the wetland setback which
will provide final treatment of runoff from the site.

As stated above, Quantity Control is not required owing to the large receiving body (Lake
Ontario via West Lake).

5.1 Quality Treatment

Quality controls will be required to ensure that outflows meet or exceed an Enhanced Level of
protection according to the 2003 MOE Stormwater Planning and Design Manual (80% TSS
removal). The high groundwater and low infiltration rates of native soils will require a more
diffuse approach than traditional infiltration approach. Care will be taken to not concentrate
flows but rather maintain several areas of overland flow to reduce concentration and potential
for erosion. Flows are not directed to any flowing watercourses, further reducing the potential
for erosion.

This development is well-suited for Low Impact Development (LID) strategies, including grassed
swales, and vegetated filter strips. Grassed swales will be integrated throughout the site to
redirect runoff from impervious surfaces and along property boundaries, enhancing Total
Suspended Solids (TSS) removal and minimizing sediment transport into nearby natural water
bodies. Vegetated filter strips will be installed adjacent to hardened areas (especially building
roofs) and within the shoreline buffer zone to provide additional protection to surrounding
waterbodies, particularly for filtering de-icing salts that may otherwise enter West Lake.

The vegetated swales will be designed with appropriate lengths (greater than twenty metres)
and gentle slopes (less than 1%) to allow sediment to settle and infiltrate effectively as water
flows through. The 2003 MOE Manual indicates that grassed swales are most effective for
water quality control when peak flows are less than 0.15 m?3/s, the bottom width is maximized
(>0.75m), longitudinal slope is minimized (<1 percent), flow depth is low to promote settlement
(£0.15m), and when the velocity is less than 0.5 m/s. For small catchment areas such as this,
grassed swales can achieve 81% TSS removal (United States Environmental Protection Agency,
1999).

Belleville, ON s 9
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In areas of higher development density, vegetated swales will be utilized. Storm sewers in
Catchment 1A will convey runoff to a vegetated swale for initial treatment, followed by
discharge into a vegetated basin adjacent to the existing pond. The pond will provide final
polishing of the water before discharge into the wetland. Jewell used the 25 mm storm event to
determine the required capacity of the swales, ensuring sufficient retention time for sediment
to settle before discharge.

Overall, this design approach minimizes sediment transport to natural watercourses and
wetlands, while ensuring that all stormwater runoff is managed effectively and sustainably.

5.2 Catchment1

Catchment 1 drains into the wetland to the northwest of the property. It has been divided into
three sub-catchments for the purposes of stormwater quality treatment. Pre and post-
development land use and runoff coefficients are depicted below in Table 5-1. Coefficients for
each type of land use were taken from the MTO Drainage Management Manual Design Chart
1.07. Wooded and Field land uses were modelled as Rolling Pasture and Woodland in Open
Sand Loam soils.

Runoff from sub-catchment 1A will be directed through a vegetated swale and into the existing
pond via vegetated filter strips. Similar to 1A, 1B will direct flow into the existing pond via
vegetated filter strips. Flows from 1C will continue to drain through the existing vegetation and
into the wetland.

Table 5-1. Catchment 1 Runoff Coefficients

Pre-Development Post-Development
Land Use 1A 1B 1C Total
Area (ha) |Runoff Coeff] Area (ha) [Runoff Coeffl Area (ha) [Runoff Coeffl Area (ha) |Runoff Coefff Area (ha) |Runoff Coeff

Wooded 3.9 0.12 0.0 0.12 0.0 0.12 3.6 0.12 3.6 0.12
Field 4.9 0.15 0.9 0.15 1.6 0.15 1.8 0.15 43 0.15
Pond 0.1 0.05 0.0 0.05 0.1 0.05 0.0 0.05 0.1 0.05
Gravel 0.2 0.60 0.2 0.60 0.2 0.60 0.2 0.60 0.6 0.60
Asphalt/Concrete| 0.0 0.90 0.7 0.90 0.3 0.90 0.2 0.90 1.2 0.90
Buildings 0.0 0.90 0.2 0.90 0.0 0.90 0.4 0.90 0.6 0.90
Total 9.1 0.15 2.0 0.53 2.2 0.28 6.1 0.21 10.3 0.29

Sub-catchment 1A includes the central square as well as the main asphalt and granular parking
area. It represents the most significant concentration of hardening on the site, with the runoff
coefficient increasing from 0.15 to 0.53. Runoff from this area will be directed to vegetated
swales along the main access road and between parking aisles. The swales are designed to
provide quality treatment through contact with the vegetation, slowing flow and permitting
some infiltration. By travelling well over the required 20m, they provide treatment allowing for
sediment to settle out and keep the water flowing to the vegetated area adjacent to the
existing pond. Water will flow through the vegetated area before final polishing in the existing

Belleville, ON s 10
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pond. Water will continue to infiltrate to the wetland from the existing pond similar to the pre-
development condition. The gravel service road will act as a berm, permitting overflow during
intense storms after the first flush has been treated in swales and vegetated areas. The parking
lot will include grassed swales down the parking lanes to preserve the natural drainage features
of the site and direct the runoff to the main swale.

Table 5-2. Swale 1A Flow in Quality Event

Peak Flow Channel Flow

Channel Velocit
Catchment| Area, A Runoff 25 mm, 4 hr | Length Slope Depth ity [ Meets

Width / ire-
Swale (ha) |Coefficient, C[Storm (cms)|  (m) G (m) (m/s) R:l(:r'l't':
<015m’s | 220 m 20.75m <1% <0.15m | 0.5 m/s
1A 2.00 0.53 0.09 58 2.00 0.5% 0.11 0.33 v

Similar to 1A, flows from 1B will be directed through vegetated filter strips and into the existing
pond. Rather than concentrating flows in swales, water will be allowed to run diffusely through
plantings to the pond. Catchment 1C will direct flows through the natural features of the site
into surrounding wetland.

5.3 Catchment 2

Catchment 2 drains into the wetland in the northeast part of the property. It is expected to
have a low amount of hardening (<10% imperviousness), concentrated at the upland side of the
catchment boundary. Vegetation strips adjacent to the athletic centre and camper’s cabins will
promote infiltration of flows concentrated on the roofs of buildings. As with Catchment 1C,
other flows will be kept diffuse and permitted to run through the natural vegetation prior to
entering the wetland. The vegetated area adjacent to the treed swamp at the north limit of the
Catchment is 30+ m wide with slopes between 0.5% and 2.0%. This will allow ample
opportunity for infiltration and settlement of contaminants in the runoff.

Table 5-3. Catchment 2 Runoff Coefficients

Pre-Development Post-Development

Land Use

Area (ha) Runoff Coeff [ Area (ha) Runoff Coeff
Wooded 0 0.12 0 0.12
Field 7.43 0.15 6.57 0.15
Pond 0 0.05 0 0.05
Gravel 0.11 0.60 0.09 0.60
Asphalt/Concrete 0 0.90 0.19 0.90
Buildings 0 0.90 0.38 0.90
Total 7.5 0.16 7.2 0.21
Belleville, ON o~ 11

February 3, 2026 JEWELL



Stormwater Management Report
Campfire Circle — File No.230-5322

5.4 Catchment3

Catchment 3 drains directly into West Lake on the south side of the property. It includes several
proposed buildings in proximity to the water’s edge. A series of vegetated swales and vegetated
filter strips are proposed to intercept and treat water prior to entering the waterbody. A
vegetated swale will intercept runoff from the gravel service road in sub-catchment 3A, while
filter strips in the riparian zone will be used to treat water downstream of the buildings in the
east part of sub-catchment 3B.

Table 5-4. Catchment 3 Runoff Coefficients

Pre-Development Post-Development
Land Use 3A 3B Total
Area (ha) Runoff Coeff Area (ha) Runoff Coeff [ Area (ha) |Runoff Coeff| Area (ha) [Runoff Coeff

Wooded 4.76 0.12 0.30 0.12 3.31 0.12 3.61 0.12
Field 4.39 0.15 0.85 0.15 2.48 0.15 3.33 0.15
Pond 0 0.05 0 0.05 0 0.05 0 0.05
Gravel 0.1 0.60 0.20 0.60 0.10 0.60 0.30 0.60
Asphalt/Concrete 0 0.90 0.07 0.90 0.50 0.90 0.57 0.90
Buildings 0.02 0.90 0.10 0.90 0.49 0.90 0.59 0.90
Total 9.3 0.14 1.5 0.29 6.9 0.25 8.4 0.26

Along the southeastern section of the property, a vegetated swale will be implemented to
control and direct stormwater runoff down the natural grade of the property to release into
West Lake, demonstrated in Catchment 3A. With a similar design to the swale in the centre of
the property, enough length will be accounted for to ensure sediment can settle out before
entering West Lake. Some vegetated buffers along the shoreline will aid in slowing flows and
providing final quality control.

Table 5-5. Swale 3A Flow in Quality Event.

Peak Flow | Channel Channel Flow Velocity | Meets
Catchment| Area, A Runoff  (25mm, 4 hr | Length |, .. (m) Slope Depth (mis) | Require-
Swale Coefficient, C|Storm (cms) (m) (m)
<015mis | 220m | 2075m | <1% | <0.15m |s05mis| TCMS
3A 0.29 0.02 77 1.00 0.5% 0.07 0.24 v

5.5 Site Hydrology

Jewell used the Rational Method to estimate peak flows. The Rational Method equation is
shown below. It relies on an estimation of runoff coefficient, flow intensity, and drainage area.
Manning’s Open Channel Flow was used to determine appropriate sizing of conveyance
features based on Peak Flow, hydraulic radius, wetted perimeter, area, and Manning’s
Roughness Coefficient.

Belleville, ON
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Equation 1: Peak Flow by Rational Method
_ CiA
360
Where:
Q = Peak Flow in m3/s
C = Runoff Coefficient

i = Rainfall Intensity in mm/hr
A = Area in hectares

The intensity of the 25mm event is calculated using the following formula from the 2003 MOE
SWM Planning & Design Manual:

Equation 2: Peak Intensity, 25mm Event

i=43C+5.9
Where:
i = Rainfall Intensity in mm/hr
C = Runoff Coefficient
Mannings - Open Channel Flow
Equation 3: Manning’s Open Channel Flow
R2/3g1/2
=—

Where:

V = Flow Velocity in m/s

R = Hydraulic Radius in m (flow area/wetted perimeter)
S = Channel Slope in m/m

n = Manning’s roughness coefficient

C = Runoff Coefficient

5.5.1 Quality Event

The Rational Method was used to determine the Quality Flow provided from each catchment
area, to then determine appropriate swale dimensions. All calculations for quality treatment
are based on the 25mm event (Table 5-6).

Belleville, ON s 13
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Table 5-6. Flows During Quality Event (25mm Storm)

runort | [ Pesk Flow | e
Catchment| Area (ha) | Coefficient, i=430+5.!,) Q=C|;°J360 V=250CA
¢ (mm/h) (m/s) (m%)
1A 2.0 0.53 28.8 0.085 266
1B 22 0.28 18.1 0.031 153
3A 1.5 0.29 18.2 0.022 109

Depth of flow and velocity in each of the two proposed swales were calculated based on the
peak flows shown in Table 5-6. The swale functions most effectively with a low depth of flow
(<150 mm), and low velocity (<0.5 m/s). In both cases, the proposed swales meet these targets

as shown below in Table 5-7.

Table 5-7. Swale Characteristics - Quality Event

Swale Peak Flow Bottom Side Slope Depth of | Velocity
(m3ls) Width (m) Slopes Flow (mm)| (m/s)
1A 0.085 2 3:1 0.5% 111 0.3
3A 0.022 1 3:1 0.5% 74 0.2

The existing pond has a surface area of approximately 1,200 m?2. During the quality event flows
from 1A and 1B will total approximately 420 m?3. Therefore, water level in the pond is expected
to temporarily increase by 350 mm.

5.5.2 Minor Storm Event

For the minor storm event, the 5-year return period storm provided by Environment Canada for
Trenton, Ontario was used. For calculating conveyance through the storm sewer system, and
on-site culverts the 5-yr storm was used with a minimum duration of 10 minutes. Flow rates
were calculated using the Rational Method. The design sheet is provided in Appendix D.

5.5.3 Major Storm Event

For the major storm event, the 100-yr return period storm provided by Environment Canada for
Trenton, Ontario was used. For calculating depth and velocity of flow in swales, the 100-yr, 10
min storm was used, with an intensity of 136.2 mm/h. For calculating total runoff volume, the
rational method was used. Runoff coefficients for each land use type were increased by 25% in
accordance with the MTO Drainage Management Manual (Table 5-8). Results are shown below
in Table 5-9.

Belleville, ON
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Table 5-8. Runoff Coefficients for Major Event.

Post-Development
Land Use e Runoff T Runoff T Runoff
Area (ha) Coeff Area (ha) Coeff Area (ha) Coeff
Wooded 0.0 0.15 0.0 0.15 0.30 0.15
Field 0.9 0.19 1.6 0.19 0.85 0.19
Pond 0.0 0.06 0.1 0.06 0 0.06
Gravel 0.2 0.75 0.2 0.75 0.20 0.75
Asphalt/Concrete 0.7 0.98 0.3 0.98 0.07 0.98
Buildings 0.2 0.98 0.0 0.98 0.10 0.98
Total 2.0 0.60 2.2 0.33 1.5 0.34
Table 5-9. Flows During Major Event (100-yr Storm)
Rainfall
Runoff Intensity, |Peak Flow,
Catchment| Area (ha) |Coefficient,| 100-yr, 10 | Q=CiA/360
c min, (m%ls)
i (mm/h)
1A 2.0 0.60 136.2 0.454
1B 2.2 0.33 136.2 0.272
3A 1.5 0.34 136.2 0.197

The peak flows from Table 5-9 were used to establish the max depth and velocity of flow in the

swales in sub-catchments 1A and 3A. As shown below, the depths are in the order of 250 mm,
with velocities less than 1 m/s.

Table 5-10. Swale Characteristics - Major Event.

Swale Peak Flow [ Bottom Side Slope Depth of | Velocity
(m®/s) Width (m) Slopes Flow (mm) (m/s)
1A 0.454 2 3:1 0.5% 248 0.7
3A 0.197 1 3:1 0.5% 213 0.6

Conveyance through culverts was also checked during the Major storm event. All were found to

have sufficient freeboard to avoid overtopping of the roadways.
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Table 5-11. Culvert Flows During Major Storm Event.

Culvert | Area, A Rur.m.ff Time of_ Rainf_all _ Pe_ak .FIOW, Pipe Size Pipe Headwater Spillover
No. (ha) Coefficient, Concentr_atlon, Intensity, i | Q = C;AI360 i T Depth, HW Depth
© T¢ (min) (mm/h) (m°/s) (mm) (mm)
1A-1 0.16 0.73 10 136.2 0.04 300 HDPE 240 310
1A-2 0.20 0.81 10 136.2 0.06 300 HDPE 310 360
1A-3 2.00 0.60 15 106.6 0.35 500 HDPE 690 900
1B-1 0.55 0.19 18.5 96.0 0.03 300 HDPE 180 500
1B-2 0.87 0.32 229 83.2 0.06 300 HDPE 320 500
241 0.21 0.23 10 136.2 0.02 300 HDPE <150 450
2-2 0.62 0.32 15 106.6 0.06 300 HDPE 300 500
2-3 0.28 0.39 10 136.2 0.04 300 HDPE 230 500

5.6 Climate Resiliency

Climate Change projections typically increase rainfall intensity values by 10% compared to base-
year events. The proposed development’s conveyance features were checked and found to
have sufficient capacity for a 10% increase in flows from those calculated for the 100-year
event. Therefore, climate resiliency is provided.

Table 5-12. Swale Characteristics - Major Event +10%.

Swale Peak Flow | Bottom Side Slope Depth of | Velocity
(m’ls) Width (m) | Slopes P Flow (mm) (mls)
1A 0.500 2 3:1 0.5% 261 0.7
3A 0.217 1 3:1 0.5% 223 0.6
Table 5-13. Culvert Flows During Major Storm Event +10%.
Peak Flow, . . . Headwater Spillover
c':‘l";e” Q = CiA/360 P'?;i;ze 'T° 'pi Depth, HW Depth
' (m¥s) P (mm) (mm)
1A-1 0.05 300 HDPE 260 310
1A-2 0.07 300 HDPE 340 360
1A-3 0.39 500 HDPE 750 900
1B-1 0.03 300 HDPE 190 500
1B-2 0.07 300 HDPE 350 500
21 0.02 300 HDPE <150 450
2-2 0.06 300 HDPE 320 500
2-3 0.05 300 HDPE 250 500
Belleville, ON s 16
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6 Low-Impact Development

Low Impact Development is a requirement of the 2020 Provincial Policy Statement. This
requires that all developments consider LID strategies to reduce the impact of development on
the hydrologic regime.

The Low Impact Development Guidelines (Toronto and Region Conservation Authority, 2010)
states that “increases in the quantity, rate, and frequency of runoff can be linked to two root
causes:

e the conversion of undeveloped or agricultural land cover to urban uses, and
e the application of storm sewer systems.”

The goal of LID site design strategies is to minimize these two sources of hydrologic impacts
(Toronto and Region Conservation Authority, 2010, p. 3.3). Large urban areas are negatively
impacted by flash flooding associated with extensive hardening. The LID design techniques seek
to mitigate flooding and erosion associated with urbanization. While water quality
improvements are associated with the recommended techniques, quantity control remains the
focus of LID.

The guidelines provide some site design strategies for reducing the hydrologic impact
postulating 4 major groupings or “themes”:

1) Preserving important hydrologic features and functions;
2) siting and layout of development;

3) reducing impervious area; and

4) using natural drainage systems.

Discussion of the LID design used in the stormwater management design is provided below.

6.1 Theme 1 - Preserving Important Hydrologic Features

This theme focuses on preservation. Site design is adjusted to preserve natural features that
benefit hydrology.

e Preserve stream buffers, including along intermittent and ephemeral channels
e Preserve areas of undisturbed soil and vegetation cover

e Avoid development on permeable soils

e Preserve existing trees and, where possible, tree clusters

Important hydrologic features include:

e Highly permeable soils
e Pocket wetlands
e Significant small (headwater) drainage features

Belleville, ON o~ 17
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e Riparian buffers

e Floodplains

e Undisturbed natural vegetation
e Tree clusters

6.2 Theme 2 - Application of Siting and Layout Techniques

Siting and layout techniques aim to reduce the environmental impacts of the development by
fitting the development within the framework of the natural heritage features.

e Fit the design to the terrain

e Use open space or clustered development
e Use innovative street network designs

e Reduce roadway setbacks and lot frontages

There is a Provincially Significant Wetland on this development property. Limited development
is to occur throughout the wetland and is to be used as a natural drainage area.

6.3 Theme 3 — Reducing the Impervious Area

Imperviousness can be reduced by minimizing unnecessary surface hardening. Some strategies
include:

e Reducing street width

e Reducing building footprints

e Reducing parking footprints

e Considering alternatives to cul-de-sacs

e Eliminating unnecessary sidewalks and driveways

6.4 Theme 4 — Using Natural Drainage Systems

These strategies focus on the use of existing natural drainage systems where available “to take
advantage of undisturbed vegetated areas and natural drainage patterns.”

e “Disconnect” impervious areas
e Preserve or create micro-topography
e Extend drainage flow paths

Where possible, flows are encouraged to drain to natural water features (West Lake), wetlands,
and pervious grassed surfaces prior to collection in the storm sewers. Pervious grassed surfaces
will encourage infiltration into the soils.
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7 Maintenance

Regular maintenance is essential to ensure the long-term performance and reliability of
stormwater management systems such as sand filters and vegetated swales. Over time,
sediment and debris can accumulate, reducing the system’s ability to function as designed.
Periodic removal of this material, along with occasional replacement of filter media, helps
prevent clogging, supports proper drainage, and extends the lifespan of the infrastructure. As
part of the detailed design process, comprehensive operation and maintenance manuals will be
developed and provided to the property owners. These documents will outline specific
responsibilities and procedures to ensure that the infrastructure—remaining privately owned
and operated—is maintained in accordance with regulatory and performance standards.
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8 Erosion and Sediment Control

Erosion and sediment control is one of the three targets identified in Section 2.3. The following
measures are proposed to prevent the negative erosion and sediment impacts of development.

Typical site development requires removal of some vegetated cover. While it is the intention to
reduce vegetation removal, exposed soils from the work will be at risk of eroding into the
receiving drainage system. Measures will need to be put in place to reduce erosion during
construction, and for a period of up to one year after construction is completed. Typical erosion
and sediment control measures include:

e Siltation fencing.
e Strawbale check dams.

Controls are to be placed downstream of all active work areas and upstream of protected
receivers. Controls should also be placed around stockpiles of topsoil and fill materials.

Typical OPSDs provide good instruction on the correct placement and construction of the
controls. The controls provide some protection if they are properly maintained, but they should
be considered last-resort measures. The most effective means of control are those which
prevent or reduce erosion at the source. This would include diligent stabilization of exposed
areas immediately after grading is completed.

The site developer and contractor should actively maintain the new drainage works to remove
accumulations of sediment within catch basin sumps.

A silt fence should be located along the upland perimeter of all sensitive features during the
construction process, which should be maintained until the lands have stabilized or as directed
by the municipality. There would be benefit in maintaining this silt fence for up to 2 growing
seasons.
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9 Conclusions

The proposed Overnight Campground Development by Campfire Circle at 565 Wesley Acres
Road includes 33 proposed buildings to provide sleeping accommodations, amenities, and
activities for approximately 400 campers and staff. Situated between West Lake and two
Provincially Significant Wetlands, the site presents both opportunities and responsibilities in
managing stormwater effectively.

Given the natural drainage into adjacent wetlands and West Lake, quantity control measures
are not required. Instead, the stormwater management plan focuses on quality treatment and
erosion control, aligning with the Ministry of Environment’s Stormwater Planning and Design
Manual (2003), Quinte Conservation’s guidelines, and the 2020 Provincial Policy Statement.

Low Impact Development (LID) strategies are central to the design, including the preservation
of natural hydrologic features, minimizing impervious surfaces, and using vegetated swales, rain
gardens, and sand filters to manage runoff. These features are carefully integrated into the site
layout to work with the natural topography and drainage patterns, reducing the impact of
development on the surrounding environment.

Prepared by,

Graham Potter, P.Eng.

Jewell Engineering Inc.
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SITE INFORMATION

County of Prince Edward

Comprehensive Zoning By-law 1816-2006

Updated October 25, 2022

MUNICIPAL ADDRESS

ZONE TC (TOURIST COMMERCIAL)

65 Wesley Acres Rd, Bloomfield, KOK 1G0, ONTARIO

PROVIDED

REQUIRED

TOTAL LOT AREA (m)(TC & PSW)
TC AREA (m2)
PSW AREA (m2)

360,691.7
292,680.7

68,011

TOTAL BUILDINGS LOT COVERAGE (m )

21,641/ 360,691.7 (6%)

TOTAL BUILDINGS LOT COVERAGE TC ONLY (m )

21,641/292,680.7 (7.39%)

TOTAL BUILDINGS GROSS FLOOR AREA (m )

15,135 (4.20%)

TOTAL INFILTRATION AREA

TOTAL INFILTRATION AREA (%)

TOTAL INFILTRATION AREA TC ONLY (%)

123,295/ 360,691.7 (34%)

123,295/ 292,680.7 (42%)

BUILDING HEIGHT (MEAN HEIGHT EAVE TO RIDGE)

104m

ACCOMMODATION

410

0.8 ha MIN.

30% MAX.

10.6 m MAX.
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DISTANCE (m):

TC

LOT FRONTAGE

FRONT YARD

INTERIOR SIDE YARD (EAST)
INTERIOR SIDE YARD (WEST)
REAR YARD (WATERFRONT)

LANDSCAPED OPEN SPACE

DISTANCE BETWEEN BUILDINGS

REFER TO DRAWINGS

REFER TO DRAWINGS

3m

PARKING:
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PARKING SPACES

PARKING SPACE SIZE;

- MIN AREA OF 16.7m2 AND MIN WIDTH OF 2.7m
- DRIVE AISLES 6m

- BARRIER-FREE SPACES MIN AREA OF 24m2
AND MIN WIDTH OF 4m

LOADING:

COMMERCIAL; TOTAL GROSS FLOOR AREA OF
BUILDING AND STRUCTURE

- GREATED THAN 7,450m2 = 2 PLUS 1 ADDITIONAL
SPACE FOR EACH ADDITIONAL 9,300m2 OF GFA
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- 3 SPACES
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OTHER ELEVATIONS ARE TO BE USED AS A REFERENCE ELEVATION FOR ANY PURPOSE.

METRIC NOTE:

- ALL DIMENSIONS SHOWN ARE IN METRES OR MILLIMETRES, UNLESS OTHERWISE
NOTED.

GEOMETRIC NOTE:

- ALL SURVEY DATA SHOWN ON THIS DRAWING WAS RECORDED USING REAL-TIME
KINETIC (RTK) GPS OBSERVATIONS IN REFERENCE TO UTM 18 NORTH COORDINATE
SYSTEM.

- ALL ELEVATIONS ARE IN REFERENCE TO LOCAL DATUM NAD83 - GEODETIC MODEL
HT2_0, UNLESS DESCRIBED OTHERWISE.
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- ALL INFORMATION TO BE VERIFIED ON SITE PRIOR TO COMMENCING ANY WORK. ANY
DISCREPANCIES ARE TO BE REPORTED TO THE CONSULTANT IMMEDIATELY.

- ALL UTILITY LOCATIONS SHOWN ON THE DRAWINGS ARE APPROXIMATE. THE
CONTRACTOR SHALL CONFIRM THE LOCATION ON SITE AND ASSUME ALL LIABILITY FOR
DAMAGE TO ALL UTILITIES.

- EXCLUDING THE BENCHMARK AND DESCRIPTION PROVIDED FOR THIS PROJECT, NO
OTHER ELEVATIONS ARE TO BE USED AS A REFERENCE ELEVATION FOR ANY PURPOSE.
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- ALL SURVEY DATA SHOWN ON THIS DRAWING WAS RECORDED USING REAL-TIME

KINETIC (RTK) GPS OBSERVATIONS IN REFERENCE TO UTM 18 NORTH COORDINATE
SYSTEM.

- ALL ELEVATIONS ARE IN REFERENCE TO LOCAL DATUM NAD83 - GEODETIC MODEL
HT2_0, UNLESS DESCRIBED OTHERWISE.

* * DRAWINGS ARE NOT TO BE SCALED * *

REVISIONS
NO. | DATE DESCRIPTION BY
0 |08/15/2025| ISSUED FOR SITE PLAN APPROVAL JH
1 |02/02/2026| ISSUED FOR SITE PLAN APPROVAL JH

Lpé

wes!

LEGEND KEY PLAN

V1777777777777 77

BUILDING

ASPHALT

CONCRETE

GRAVEL

PAVING STONES

> > SWALE
VEGETATION/GARDEN
—_— OVERLAND FLOW

LLLLLLLLLLLLLLLLL,

~
N

2 N

SS
LSl
Q )
é;/ B. 02, 2028
& G.G.J.POTTER
- 100139388

COPE GROUP
CAMPFIRE CIRCLE

THE COUNTY OF PRINCE EDWARD

~
N

SITE GRADING PLAN
2 of 4

N /

fDRAWN BY: PROJECT NO: \
JH 230-5322
DESIGNED BY: DATE:
February 2026
CHECKED BY: SCALE:
GP HORIZONTAL - 1:500
VERTICAL - N/A
APPROVED BY: CONTRACT NO: DRAWING NO:

\_ SG-2 .



AutoCAD SHX Text
W

AutoCAD SHX Text
FLOOD LIMIT 76.02m

AutoCAD SHX Text
FLOOD LIMIT 76.2m

AutoCAD SHX Text
WEST LAKE

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
V

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
O


02/02/2026

F\FTP\PROJECT FILES\COPE GROUP INC\CAMPFIRE CIRCLE\DRAWINGS\3 SHEETS\5322 - SITE GRADING PLAN (SG)

| SG-1 \ @ENERAL NOTES: \
= 78,38 N ' = | 1.0% / 5-52) Q- / - ALL INFORMATION TO BE VERIFIED ON SITE PRIOR TO COMMENCING ANY WORK. ANY
N P> % DISCREPANCIES ARE TO BE REPORTED TO THE CONSULTANT IMMEDIATELY.
N § 81.24 - 4.3% 7818 - ALL UTILITY LOCATIONS SHOWN ON THE DRAWINGS ARE APPROXIMATE. THE
N N < ol X 76.84 CONTRACTOR SHALL CONFIRM THE LOCATION ON SITE AND ASSUME ALL LIABILITY FOR
N N 3¢ 9 S DAMAGE TO ALL UTILITIES.
§ N X 8349 00 X 8345 -82 — 3 7.7 - EXCLUDING THE BENCHMARK AND DESCRIPTION PROVIDED FOR THIS PROJECT, NO
X713 RARTS & MUsIC o %8125 _/ S OTHER ELEVATIONS ARE TO BE USED AS A REFERENCE ELEVATION FOR ANY PURPOSE.
t 83.4 ST6 )\ 7265 ,'\\ METRIC NOTE:
\\ N ’ Jr RIM: 82.00 /4 'o} X77.56 R
% X 76.32 N A X X79.28 o - ALL DIMENSIONS SHOWN ARE IN METRES OR MILLIMETRES, UNLESS OTHERWISE
N X 83.40 - E o NOTED.
.75 § ST5 [ RIM: 79.5 = 0 770 " GEOMETRIC NOTE:
" X6z RIM: 81.00 ~ \ % - ALL SURVEY DATA SHOWN ON THIS DRAWING WAS RECORDED USING REAL-TIME
5 69 S % 5 KINETIC (RTK) GPS OBSERVATIONS IN REFERENGE TO UTM 18 NORTH COORDINATE
g 2 SYSTEM.
T X 63.64 p 4 ¢ e '), X76.69 / R - ALL ELEVATIONS ARE IN REFERENCE TO LOCAL DATUM NADS3 - GEODETIC MODEL
/ > X 76,85 HT2_0, UNLESS DESCRIBED OTHERWISE.
% “X” X772 > 76.70
8l )\ ‘\ 77.00 77.00 X 76.48 * * DRAWINGS ARE NOT TO BE SCALED * *
Xy7.11 816 N SONNNNNNNNNNNNYN
ATHLETIC CENTRE NUSEAN S REVISIONS
i X 8412 82.0 < 79.90 / J NO. DATE DESCRIPTION BY
77.16 : X 84.20
90 X77.06 Q g'aEi S 0 |08/15/2025| ISSUED FOR SITE PLAN APPROVAL JH
75.58 el X831 _— o ) N N 1 |02/02/2026| ISSUED FOR SITE PLAN APPROVAL JH
7?.555 X EX44 —_— N §
o
N
3% X 83.89 S @ N R
yi% () X 76,95 N
x84.30 2o N . GREENHOUSE Y~~~
1 \ \© \S ~77.0 N X 76.46
74.92 %77 X 82. o N §
\ 0 o_‘ X%.07 80.25 J
o
55 xV6.27 '/ g X 80.43 0 79.50) §
: \ X §4.22 X 84.22 = — N
4. 78 \ 0.7% §
N
\ 3,78 . J
\ \ 2.6% E\Df N
X8 2 it X79.71 0 N
\ R\ 242 — \ N
X 84.46 -
b \ CB1 T X7 6.85 X76.96 <7
: 82« X 8268
) d’, IM: 82 % 20 ) X78.32
8, - »
; - X 84.18 X 84.28 - X&.73
For
R,
()
‘ e o) [:)) P,
75 7/ 5 o) o
XV6.26 © 7 o 1%
i & C == X77.30
76.0 X 84.57 X77.93 <71
¥ ) o X 83.41 \ \/1,%( ° |
- )
75.45 CAMPER #5 — - 23 o X 78.74
4.99 82 X
742 ) \ D s
g 4357 X 84.19 —_— 2 . =N 7\\
X76.44 7 \ o \
' 76.62 o —
99 S N3 X 84.76 —_ \2-2 —\
%80 \ \ X 80.40
X 7751
;IAS 5 X 78.39 N\ o6 \ \ N s
7
99 Q ‘A CB2 9 3%
IM: 82.4 O X8393 = LEGEND KEY PLAN
X79.51
/ - - » O VI 7777777777777. BUILD'NG
X 81 IQLLLLLLLLLLLLLLLL,
/ ASPHALT
v )" OUTLET C &\ CONCRETE
3 = \ - X 84.89
X76.42 — o 2 . GRAVEL
'S \ , X808 PAVING STONES
& Sy X 84.90 X77.88
%77 ‘ * 00 & X 84.60 X76.69 X77.73 | | SWALE
X 7588
eI \ B )\ 5041 AMPER # S VEGETATION/GARDEN
~— AMPER ‘#4 — ’ X79.94 —_— OVERLAND FLOW
82.0
75.50 \ \ 9.5 e ) \ J
SWe \ X76.34 \ 4 \ \ > b2
R X 84.93 i)
75. . / L 2 A'o/e \, / é
T Xﬁ\Ké S X V
% o X78.
X 84.11 X 85.09 b2 9.02 X77.68
-
A\ CB o
\O X 84.82 \) \ Y
RIM:82.2% e . 2 G.G. J. POTTER
- @)! 100139388
WEST LAKE o e T \ NN | 2
. A C ‘
s 90 OUTLET D \ Oy— " s
e L\ \ @) 2%  ¢08° 2
° 2 X 84.68 YR )
, 2 3)
7 \ / XM‘X{ Y8 :, — %0'6 X76.42
74.7) > \p X 85.07 ( %7941 x77,
* %
75.48 3 82y o \ 1=
* 130 o_‘;& X 8549 / =, B , o
’d X 80.63 .
X 78.33 82.0 54.28 CAMPER # + N
X77.21 5 92
R
4 o
AN X 838 - ® 4 \ )
74.7
\ X §2.29 \
X78.45
X 8112 X 84.80 ‘A \ X79.49
X 74.80 \ X 85 I I
40,
' \ <\ 7 o \ X 84.91 I
X 74.78 ' ; 4.9 ™~ N\ /
X668 = s / \
X74.74 —_ .
<~ /
L ><77‘$8~'02 v —\ — — N o
76847 . o,
X75.92 o ¢ N Vi %b Q%’ X78.29
— 5 12 X83%3 —_— x78.39 COPE GROUP
X74.74 T 8 —_—
76 YR 32 424 —_—
o G — AT CAMPFIRE CIRCLE
') 8%.22 X 8486 2.5¢% —_—
>§775 . —_ 0N 48 ° —_— _ / X 8162
X 76.14 77 ) By
X76.47 - —_ 84,95 ¥, - \
— .
e AT X 84,62 - v THE COUNTY OF PRINCE EDWARD
X77.26 - — X 83.80 o
. e
X 8178
77.98 @
X 80.5 : [ \ J
X 83.32 P2\ X 80.23
X 84.69 / \
X79.19
X 85.28 8067 X 78.20
79,35 ;
X 84.69 SITE GRADING PLAN
. — 3of4
EXISTING GROUND — \ J
& -
0.5m 1.0m
— - A MIN MIN KDRAWN BY: PROJECT NO: \
ASPHAI_2'I:4Fr’r,‘ATHWAY I 1.0m - : EXISTING GROUND JH 230-5322
_— \ A
TOPSOIL AND SEED /l—————j 3 S S
_— N DESIGNED BY: DATE:
100mm/ \ February 2026
—— — - PERFORATED
oy j SUBDRAIN TOPSOIL AND SEED
CHECKED BY: SCALE:
A = O 200mm PERFORATED SUBDRAIN GP HORIZONTAL - 1:500
-
. e VERTICAL - N/A
L
L - SECTION D-D SECTION E-E APPROVED BY: CONTRACT NO: DRAWING NO:
P

N )L SG3



AutoCAD SHX Text
W

AutoCAD SHX Text
FILTER STRIP (PLANTINGS)

AutoCAD SHX Text
FILTER STRIP (PLANTINGS)

AutoCAD SHX Text
2.3%

AutoCAD SHX Text
2.3%

AutoCAD SHX Text
2.3%

AutoCAD SHX Text
2.3%

AutoCAD SHX Text
2.4%

AutoCAD SHX Text
1.3%

AutoCAD SHX Text
5.0%

AutoCAD SHX Text
5.0%

AutoCAD SHX Text
2.6%

AutoCAD SHX Text
21%

AutoCAD SHX Text
FLOOD LIMIT 76.02m

AutoCAD SHX Text
2.4m ASPHALT PATHWAY

AutoCAD SHX Text
1.0m

AutoCAD SHX Text
3:1

AutoCAD SHX Text
3:1

AutoCAD SHX Text
TOPSOIL AND SEED

AutoCAD SHX Text
EXISTING GROUND

AutoCAD SHX Text
200mm PERFORATED SUBDRAIN

AutoCAD SHX Text
1.0m MIN

AutoCAD SHX Text
0.5m MIN

AutoCAD SHX Text
3:1

AutoCAD SHX Text
3:1

AutoCAD SHX Text
EXISTING GROUND

AutoCAD SHX Text
100mm PERFORATED SUBDRAIN

AutoCAD SHX Text
TOPSOIL AND SEED

AutoCAD SHX Text
WEST LAKE

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
V

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
O


02/02/2026

F\FTP\PROJECT FILES\COPE GROUP INC\CAMPFIRE CIRCLE\DRAWINGS\3 SHEETS\5322 - SITE GRADING PLAN (SG)

77

6.95

X76.92

X76.08

X77.78

X76.36

LL

8L

‘ b

X78.56

77.01

WEST LAKE

X76.25

X76.68

X76.08

76.92

X75.62

X75.44

X76.76

X76.92

X76.82

X76.10 X 76.52

6.03

'7 X76.08

XI86766

X76.6%77.15

X76.29

81

X77.85

X77.12

WETLAND

UM

9.26

MATURE STAFF

RESIDENGE,,
79.2

@ENERAL NOTES:

METRIC NOTE:

GEOMETRIC NOTE:

- ALL DIMENSIONS SHOWN ARE IN METRES OR MILLIMETRES, UNLESS OTHERWISE
NOTED.

- ALL SURVEY DATA SHOWN ON THIS DRAWING WAS RECORDED USING REAL-TIME
KINETIC (RTK) GPS OBSERVATIONS IN REFERENCE TO UTM 18 NORTH COORDINATE
SYSTEM.

- ALL ELEVATIONS ARE IN REFERENCE TO LOCAL DATUM NAD83 - GEODETIC MODEL
HT2_0, UNLESS DESCRIBED OTHERWISE.

* * DRAWINGS ARE NOT TO BE SCALED * *

~

- ALL INFORMATION TO BE VERIFIED ON SITE PRIOR TO COMMENCING ANY WORK. ANY
DISCREPANCIES ARE TO BE REPORTED TO THE CONSULTANT IMMEDIATELY.

- ALL UTILITY LOCATIONS SHOWN ON THE DRAWINGS ARE APPROXIMATE. THE
CONTRACTOR SHALL CONFIRM THE LOCATION ON SITE AND ASSUME ALL LIABILITY FOR
DAMAGE TO ALL UTILITIES.

- EXCLUDING THE BENCHMARK AND DESCRIPTION PROVIDED FOR THIS PROJECT, NO
OTHER ELEVATIONS ARE TO BE USED AS A REFERENCE ELEVATION FOR ANY PURPOSE.

REVISIONS
NO. | DATE DESCRIPTION BY
0 |08/15/2025| ISSUED FOR SITE PLAN APPROVAL JH
1 |02/02/2026| ISSUED FOR SITE PLAN APPROVAL JH

LEGEND

KEY PLAN

V1777777777777 77

LLLLLLLLLLLLLLLLL,

BUILDING

ASPHALT

CONCRETE

GRAVEL

PAVING STONES

-

SWALE
VEGETATION/GARDEN
OVERLAND FLOW

G.G.J. POTTER
100139388

-

COPE GROUP
CAMPFIRE CIRCLE

THE COUNTY OF PRINCE EDWARD

N

SITE GRADING PLAN

4 of 4
GRAWN BY: PROJECT NO:
JH 230-5322
DESIGNED BY: DATE:
February 2026
CHECKED BY: SCALE:
GP HORIZONTAL - 1:500
VERTICAL - N/A
APPROVED BY: CONTRACT NO: DRAWING NO:

\

SG-4
/



AutoCAD SHX Text
FLOOD LIMIT 76.02m

AutoCAD SHX Text
WEST LAKE

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
V

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
C

AutoCAD SHX Text
E

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
O


02/02/2026

F\FTP\PROJECT FILES\COPE GROUP INC\CAMPFIRE CIRCLE\DRAWINGS\3 SHEETS\5322 - SITE SERVICING PLAN (SS)

STORM STRUCTURES

STRUCTURE ID |STRUCTURE OPSD| FRAME OPSD | GRATE OPSD RIM ELEVATION PIPE INVERTS

CB1 705.010 400.010 X1 82.44 S 8927

S:  80.48

CB2 705.010 400.010 X1 82.44 SW: 81.20

NE: 81.20

CB3 705.010 400.010 X1 82.27 S ol

s: 77.27

ST1 701.010 400.010 X1 79.29 N: 7712

E: 77.27

E:  80.15

ST2 701.010 400.010 X1 82.00 S:  80.15

N:  80.12

ST3 705.020 400.010 X2 82.00 N:  80.42

ST4 701.010 400.010 X1 79.50 VA

ST5 705.010 400.010 X1 81.00 N:  78.67

ST6 705.010 400.010 X1 82.00 W:  80.36

STORM PIPES
PIPE LENGTH SIZE MATERIAL SLOPE
CB1 — CB2 49.1m 200 mm | PERFORATED HDPE 0.00%
CB1 — OUTLET B 23.3m 200 mm HDPE 2.00%
CB2 — CB3 49.1m 200 mm | PERFORATED HDPE 0.00%
CB2 — OUTLET C 23.7m 200 mm HDPE 2.00%
CB3 — OUTLET D 22.7m 200 mm HDPE 2.00%
ST1 — OUTLET A 19.1m 450 mm HDPE 0.60%
ST2 — ST 72.0m 300 mm DR35 PVC 3.90%
ST3 — ST2 25.9m 300 mm DR35 PVC 1.00%
ST4 — ST1 17.7m 300 mm DR35 PVC 4.80%
STS5 — ST4 22.4m 300 mm DR35 PVC 2.00%
STé — ST2 20.1m 300 mm DR35 PVC 1.00%
STORM CULVERTS

PIPE ID LENGTH SIZE MATERIAL SLOPE
1A-1 16.6m 300 mm HDPE 6.95%
1A-2 16.5m 300 mm HDPE 4.55%
1A-3 40.5m 500 mm HDPE 0.50%
1B—1 10.6m 300 mm HDPE 2.00%
1B-2 19.5m 300 mm HDPE 7.00%
2-1 7.1m 300 mm HDPE 1.00%
2-2 14.2m 300 mm HDPE 1.00%
2-3 16.0m 300 mm HDPE 1.00%

H/0

GENERATOR

@ENERAL NOTES: \

- ALL INFORMATION TO BE VERIFIED ON SITE PRIOR TO COMMENCING ANY WORK. ANY
DISCREPANCIES ARE TO BE REPORTED TO THE CONSULTANT IMMEDIATELY.

- ALL UTILITY LOCATIONS SHOWN ON THE DRAWINGS ARE APPROXIMATE. THE
CONTRACTOR SHALL CONFIRM THE LOCATION ON SITE AND ASSUME ALL LIABILITY FOR
DAMAGE TO ALL UTILITIES.

- EXCLUDING THE BENCHMARK AND DESCRIPTION PROVIDED FOR THIS PROJECT, NO
OTHER ELEVATIONS ARE TO BE USED AS A REFERENCE ELEVATION FOR ANY PURPOSE.

METRIC NOTE:

- ALL DIMENSIONS SHOWN ARE IN METRES OR MILLIMETRES, UNLESS OTHERWISE
NOTED.

GEOMETRIC NOTE:

- ALL SURVEY DATA SHOWN ON THIS DRAWING WAS RECORDED USING REAL-TIME
KINETIC (RTK) GPS OBSERVATIONS IN REFERENCE TO UTM 18 NORTH COORDINATE
SYSTEM.

- ALL ELEVATIONS ARE IN REFERENCE TO LOCAL DATUM NAD83 - GEODETIC MODEL
HT2_0, UNLESS DESCRIBED OTHERWISE.

* * DRAWINGS ARE NOT TO BE SCALED * *

REVISIONS
NO. | DATE DESCRIPTION BY
0 |08/15/2025| ISSUED FOR SITE PLAN APPROVAL JH
1 |02/02/2026| ISSUED FOR SITE PLAN APPROVAL JH

LEGEND

FIRE WATER SUPPLY
- - DOMESTIC WATER SUPPLY
SANITARY FORCEMAIN
- -= SANITARY GRAVITY MAIN
SANITARY SERVICE
o SANITARY MANHOLE
a SANITARY PUMP CHAMBER
STORM SEWER
STORM STRUCTURES
JOINT UTILITY TRENCH

/6 —————/6

PIPE SEPARATION NOTES:

- WHEN WATERMAIN CROSS A SEWER, A VERTICAL
SEPARATION OF 0.5m SHALL BE MAINTAINED.

- WHEN A WATERMAIN PASSES SEWER STRUCTURES, A
MINIMUM 0.5m HORIZONTAL SEPARATION SHALL BE
MAINTAINED.

- HORIZONTAL SEPARATION BETWEEN WATERMAIN AND
SEWER TO BE 3.0m (CENTRE-TO-CENTRE).

~
N

G.G.J. POTTER
100139388

COPE GROUP
CAMPFIRE CIRCLE

THE COUNTY OF PRINCE EDWARD

~
N

SITE SERVICING PLAN
1 of 1

N /
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Stormwater Management Report
Campfire Circle — File No.230-5322

APPENDIX C:
STORM SEWER DESIGN SHEET

Belleville, ON -~

February 3, 2026 JEWELL



Peak Runoff Estimate by Rational Method

5-Year Parameters

STORM SEWER DESIGN SHEET

Pipe Capacity by Manning's Equation

1 A= 25.2 1
- = i - _ 2/3 ¢1/2
¢ 360 cia Intensity for: B= -0.664 Where: Q n ARTES
Where: A= area of pipe in m? Check
Q= Peak Flow in cms i=AxT0E 100-Year Parameters Manning's Coef R= Hydraulic radius = A/ P
C= Runoff Coefficient Where: A= 43.4 CSP 0.024 P= Wetted perimeter q <Q
i= Rainfall Intensity in mm/hr = Rainfall Intensity in mm/hr B= -0.674 RCP/PVC 0.013 S= Slope (m/m) V <6m/s
A= Area in hectares T.= Time of Concentration in hours n = Manning's friction coef.
LOCATION PEAK FLOW CALCULATION PROPOSED SEWER
Ubstream Downstream Catchment Areas R.C. x A | Cumulative Time of Intensity Peak Pipe Size/ Length Type Grade | Capacity | Full Flow | Time of |Actual Velocity| Check
Catchment Sltoructure Structure Runoff Coefficient R.C. x A | Concentration Flow |Swale Width _‘_:':': Velocity Flow Qq Capacity
0.15 0.60 0.90 ha ha min mm/hr m°/s (mm) (m) (%) (m®/s) (m/s) min (m/s)
5-Yr
1A-1 ST3 ST2 0.30 0.25 0.27 0.27 10.00 82.8 0.06 300 25.9 PVC 1.00% 0.10 1.37 0.30 1.45 OK
1A-2 ST6 ST2 0.15 0.01 0.03 0.03 13.86 66.7 0.01 300 20.1 PVC 1.00% 0.10 1.37 0.45 0.75 OK
1A-3 ST2 ST1 0.04 0.14 0.13 0.43 14.31 65.3 0.08 300 72.0 PVC 4.00% 0.19 2,74 0.46 2.58 OK
1A-4 ST5 ST4 0.03 0.09 0.09 0.09 10.00 82.8 0.02 300 224 PVC 2.00% 0.14 1.93 0.27 1.37 OK
1A-5 ST4 ST1 0.09 0.01 0.10 10.27 81.4 0.02 300 17.7 PVC 2.00% 0.14 1.93 0.21 1.42 OK
1A-6 ST1 Outlet 0.02 0.13 0.12 0.65 14.77 63.9 0.12 450 19.1 PVC 0.60% 0.22 1.39 0.23 1.40 OK
3A-1 CB3 Outlet 0.17 0.03 0.05 0.05 10.00 82.8 0.01 200 22.7 PVC 2.00% 0.05 1.48 0.31 1.24 OK
3B-1 CB2 Outlet 0.16 0.03 0.05 0.05 10.00 82.8 0.01 200 23.7 HDPE 2.00% 0.05 1.48 0.32 1.23 OK
3B-2 CB1 Outlet 0.20 0.03 0.06 0.06 10.00 82.8 0.01 200 23.3 HDPE 2.00% 0.05 1.48 0.31 1.27 OK
S Jewell Engineering Inc Ph. 613-969-1111 Designed: Graham Potter, P.Eng. Project:
JEWELL 1-71 Millennium Parkway Fx. 613-969-8988 Checked: Graham Potter, P.Eng. Campfire Circle
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