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1. INTRODUCTION :

This Stormwater Management Report has been prepared for the proposed,

assembly hall, culinary school and 10 guest rooms
as part of the requirement of the county of Prince Edward for Rezoning and Site Plan Control
applications.
The report addresses the proposed strategy in addressing the Stormwater Management
requirement.

The subject property is located North of Road 7 and West of Bradley CrossRoad in Prince
Edward County . Please see FIGURE 1 for the site location.
The proposed development covers an area of 0.7509 ha.
Site flows will be accommodated by the Stormwater Management (SWM) system up to and
including the 100-year storm event. Emergency overland flow will be directed to the back of
the lot.

2. EXISTING AND PROPOSED CONDITION

Presently, the site consists of a one-storey brick building known as the former North
Marysburgh Centennial Central School. The total lot area is 30000 m? (3.0ha) and this project
the disturbed area is 0.7509ha. As per the survey plan, almost the whole area of the existing
site drains easterly direction towards the the back of the lot. The existing and proposed
drainage area are shown on plans FIGURE 2 and FIGURE 3.

The proposed development consists of an assembly hall, culinary school and 10 guest rooms.
The proposed development will be done in 7509 m? of the site area and the remain area will
be untouched.

3. DESIGN CONCEPT AND ALLOWABLE FLOW CALCULATIONS:

Design information for this project will follow the guidelines set out by the County of

Prince Edward, Quinte Conservation and Ministry of Transportation of Ontario.

Summary of the requirements follows:
It is required to control the post-development flow rates to the existing flow levels. The
allowable release rate to the municipal storm sewer system from the development site during
a 5- year event and up to 100-year storm event must not exceed the peak runoff rate from the
site under 5-Year pre-development release rate pre-development conditions during the same
storm event, or existing capacity of the receiving storm sewer, whichever is less. Water
guality controls shall be implemented on storm runoff to mitigate the impact of pollutants
loadings, temperature changes, base flow reduction, habitat changes and ground water
effects on the receiving watercourses.
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The MTO, IDF information for the site area is given below:

Rainfall intensity (mm hr'w}

Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr
2yre 119.7 73.8 55.6 343 21.2 13.1 6.1 38 23
5-yr 158.3 97.6 73.6 45.4 28.0 17.3 8.0 5.0 31
10-yr @ 183.8 133 854 52.7 325 20.0 93 58 36
25-yr 2 2157 1329 100.2 61.8 381 235 10.9 6.7 42
50-yr &2 2395 1476 M2 68.6 423 261 121 75 4.6
100-yr & 263.4 162.3 1223 75.4 46.5 287 13.3 82 5.1

3.1 Peak flow rate under pre-development condition

As shown on the plan FIGURE 2 the existing site contains Grassed, Roof, Asphalt, Gravel and
Concrete area that flow from the area drains to the East and back of the site .

Table-1
Land Use TYPE OF CHACHMENT Area (ha) C Composite "C"

GRASS AREA 0.35490 0.25
ROOF AREA 0.13550 0.90

EXISTING SITE ASPHALT AREA 0.14670 0.90 0.55
The GRAVEL AREA 0.08750 0.50

peak

CONC AREA 0.0263 0.9

Total 0.75090 0.55

flow rate under pre development condition for the existing area is shown below:



TABLE-2- PEAK FLOW RATE FOR PRE-DEVELOPMENT CONDITION

Rational Formul Q = 2.78 CIA (L/s)

Site Area: 0.7509 ha
Time of Concentratior 10 minutes
Runoff Coefficient : 0.55 Pre-development condition

Rainfall Intensity: | = aT® the intensity numbers are as per the MTO standard for the site

Return Period:|  2-yr 5-yr 50-yr 100-yr
Rainfall Intensity (mm/hr):| 73.80 97.60 147.60 162.30

Peak Flow Rate (L/s):

Return Period:|  2-yr 5-yr 50-yr 100-yr
Under existing site conditions (L/s):| 84.08 111.20 168.16 184.91

Allowable discharge rate into municipal storm sewer:
@5-year storm: 111.20 L/s

In the proposed Development part of flow discharge from the site as uncontrolled Flow.
By subtracting the uncontrolled flow from the allowable release rate the final allowable
release rate is 52.87 L/s. Refer to Appendix A for the calculations.

4. POST DEVELOPMENT CONDITION:

As per the plan FIGURE 3, the post development condition divided to four areas.

Grassed area, Asphalt Area, Roof Area and Concrete Area. The Asphalt and Roof area will
be controlled and the Grass and Concrete areas are the Uncontrolled area that means the
flow from uncontrolled area will release to the municipal right of way without any control.
The composite run off coefficient for the site in the proposed development is 0.64
uncontrolled area is 0.27 and the controlled area is 0.9. The discharge from the areas will
be discharge to the rear of the lot and the flow controlled to a 5 year pre-development
release rate minus the uncontrolled discharge rate.
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TABLE-3- FLOW IN POST-DEVELOPMENT CONDITION

Rational Formulae: Q= 2.78 CIA (L/s)
Site Area: 0.4424 ha
Time of Concentratior 10 minutes
Runoff Coefficient : 0.90 Post-development
Rainfall Intensity: 1= aT’
CONTROLLED
2-yr 5-yr 50-yr 100-yr
| Rainfall Intensity (mm/hr): 73.80 97.60 147.60 162.30
Peak Flow Rate (L/s):
Return Period: 2-yr 5-yr 50-yr 100-yr
Under post-development conditions (L/s): 81.63 108.03 163.38 179.65
Rational Formulae: Q= 2.78 CIA (L/s)
Site Area: 0.3085 ha
Time of Concentratior 10 minutes
Runoff Coefficient : 0.27 Post-development
Rainfall Intensity: 1= aT’
UNCONTROLLED
2-yr 5-yr 50-yr 100-yr
| Rainfall Intensity (mm/hr): 88.19 131.79 224.32 250.32
Peak Flow Rate (L/s):
Return Period: 2-yr 5-yr 50-yr 100-yr
Under post-development conditions (L/s): 20.53 30.71 52.27 58.33
ALLOWABLE RELEASE RATE (L/s) 100 YEAR UNCONTROLLED(L/s) 100 YEAR CONTROLLED(L/s)
111.20 58.33 52.87




TABLE-4- STORAGE REQUIRED FOR THE SITE IN PROPOSED CONDITION FOR 100 YEAR STORM

Controlled Drainage Area (ha) = '0.442 ha
Drainage Area Composite C = 70.90
Allowable Release Rate (5-year) = 52.87 L/s
Return Period = 100 Year

Site storage Requirement:

. Storm Release = Required
Time Ii?iiil}l] Eﬁ) t Runoff Release Rate  Flow Storage
Volume Volume = Volume
(minutes) (mm/hr) (L/s) (m?) (L/s) (m?) (m?)
5 263.40 291.34  87.40 52.87 15.86 71.54
10 162.30 179.52  107.71 52.87 31.72 75.99
15 122.30 135.27  121.75 52.87 47.58 74.17
30 75.40 83.40 150.12 52.87 95.16 54.96

60 46.50 51.43 185.16 52.87 190.33 -5.17

| REQUIRED STORAGE 75.99 |

Total Storage required: 75.99 m3

This volume will be stored over the proposed two doublecatch basin , 42m of 300mm pipe and
ponding volume over the double catchbasins in the parking lot.

Refer to servicing Drawing for detail information of the catchbasin and the ponding area.

The following table shows the detail calculation of 100 year storm ponding

TABLE-5- STORAGE — STORAGE TABLE

STAGE STORAGE TABLE
ELEV AREA TOTAL VOLUME
m sg.m cu.m
129.02 0.73 0
129.22 87.93 6.45
129.42 100.25 45.76
129.52 184.97 59.66
129.58 | 267.13 73.94




Storage in the DoubleCatchbasins

Length Depth Number  Volume
m m m3
0.6 1.2 4 1.728

Storage in the 300mm pipe

Length Diameter Volume
m mm m3
42 300 2.9673

Total Volume from

structures(m3) 4.6953

Total Volume
provided(m3) 78.64

Control Device :

A 100mm-diameter orifice tube has been proposed at the upstream of the proposed OGS.
The flow rate of the orifice with a 1.78m head at maximum storage of 100 year storm event is
36.61 L/s as below the allowable release rate.

TABLE-6- ORIFICE CALCULATION

Calculate Approximate Diameter Calculate Flows
Knowing Max. Q & Depth For Assumed Diameter
Max. Flow: 52.87 Us Diameter: 100 mm
Max. Depth: 030 m Area: 0.008 m°
Reqg'd Area 0.008 m’ Coeft: 0.8 pipe
Reqg'd Dia.: 100 mm Gravitational Accel: 0.81 m/s”
Orifice C/L Elev.: 127.850 m Invert 127.80 m
H.W.L 129.550 m




Depth Head Q Elevation

Remarks
(m) m | (ms) | (m)
0 127.80 |Orifice Invert
0.05| 0.00 0.00 127.85 [Center Elev. of Orifice
0.10] 0.05 6.22 127.90 |Top Elev. of Orifice
0.20| 0.15 10.78 128.00 TABLE-7-

0.40| 0.35 16.47 | 128.20 WATER

0.60] 0.55 20.64 128.40
0.80[ 0.75 24.10 128.60
1.00{ 0.95 27.13 128.80
1.20| 1.15 29.85 129.00
1.40] 1.35 32.34 129.20
1.60] 1.55 34.65 129.40
1.78| 1.73 36.61 129.55 | H.W.L

1.98] 1.93 38.66 129.78

5. QUALITY CONTROL( SEE ATTACHED OGS SIZING)

For the MOECC Enhanced Level protection, the removal of 80% TSS is required. The pervious
area and the roof area are considered to be inherently clean and not exposed to oil and grit if
discharge to landscaping area.

As per the grading and the servicing plans, runoff will be directed toward the oil and grit
separator unit (OGS) model OGS EFOA4. The calculations for the quality control on the proposed
site and the calculations for the OGS unit from the manufacture demonstrate that in the
proposed condition, the TSS removal is above 80% and meet the MOE Requirements.

TABLE-8- TSS REMOVAL

Surface Area (ha) Effective % Area of Overall TSS
TSS Removal |Controlled Site| Removal
ASPHALT+OGS SYSTEM 0.3069 80% 41% 33%
ROOF AREA 0.1355 95% 18% 17%
GRASS AREA 0.298 100% 40% 40%
CONC AREA 0.010 80% 1% 1%
Total 0.751 100% 91%




6. EROSION AND SEDIMENT CONTROL :

The following procedures shall be followed to minimize the transportation of sediment
from the site
during construction.
e Silt trap shall be installed at catch basin, and it shall be maintained in place until
paving has been completed for the entire site.
e Silt fence shall be constructed as shown on drawing and maintained during
construction.
e Mud mat should be constructed as shown on the plan detail and maintained until
the construction is completed.
e During construction mud from the site should not be transported to the Road.
Any mud transported to the street shall be cleaned from the road surface.

7. EXISTING AND PROPOSED WATER SERVICE

As per the existing survey there is an existing well on the property that will be used for the
water demand requirement.

The proposed condition is the same condition, and the same well will be used for water
requirements and there is no service connection the municipal right of way

8. EXISTING AND PROPOSED SANITARY SERVICE

As per the existing survey there is an existing septic system has been used in the existing
condition.

In the proposed condition there is no sanitary service connection to the Municipal right of way
and the septic system will be used for the proposed condition.
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f\ Land Use
E m Elmid Design Prepared: E.S Page No. [ A-01
ELMIDDEAIGN Checked: H.A
N Proj. #
Project: 383 COUNTY ROAD 7, PRINCE EDWARD Date: April 2027
EXISTING CONDITIONS:
Existing Land Use Area (m?)
GRASS AREA 3549.0
ROOF AREA 1355.0
EXISTING SITE ASPHALT AREA 1467.0
GRAVEL AREA 875.0
CONC AREA 263.0
Total Site Area: 7509.00
PROPOSED DEVELOPMENT:
Proposed Land Use Area (m?)
ASPHALT AREA 3069
CONTROLLED
ROOF AREA 1355
GRASS AREA 2982
UNCONTROLLED
CONC AREA 103

Total Site Area:

7509.00




i

Composite "C" Calculation

Elmid Design Prepared: E.S Page No. A-02
ELMID DESIGN Checked: H.A
Project: 383 COUNTY ROAD 7, PRINCE Proj. #
EDWARD Date: April 2021

Pre-Development Composite Runoff Coefficient "C"

Post-Development Composite Runoff Coefficient "C"

TYPE OF CHACHMENT Area (ha) C Composite "C"
GRASS AREA 0.35490 0.25
ROOF AREA 0.13550 0.90
ASPHALT AREA 0.14670 0.90 0.55
GRAVEL AREA 0.08750 0.50
CONC AREA 0.0263 0.9
Total 0.75090 0.55

Land Use Area (ha) C Composite "C"

ASPHALT AREA 0.3069 0.90

0.90
ROOF AREA 0.1355 0.90
GRASS AREA 0.2982 0.25

0.27
CONC AREA 0.0103 0.90

Total 0.75090 0.64




Pre-Development Peak Flow Rates

EN Calculation

ID Elmid Design Prepared: E.S Page No. [ A-03
ELMID DESIGN Checked: HA
Project: 383 COUNTY ROAD 7, Proj. #
PRINCE EDWARD Date: April 2021

Rational Formul Q = 2.78 CIA (L/s)

Site Area: 0.7509 ha
Time of Concentratior 10 minutes
Runoff Coefficient : 0.55 Pre-development condition

Rainfall Intensity: | = aT® the intensity numbers are as per the MTO standard for the

Return Period: 2-yr 5-yr 50-yr 100-yr
Rainfall Intensity (mm/hr):| 73.80 97.60 147.60 162.30

Peak Flow Rate (L/s):
Return Period: 2-yr 5-yr 50-yr 100-yr

Under existing site conditions (L/s):| 84.08 111.20 168.16 184.91

Allowable discharge rate into municipal storm sewer:
@>5-year storm: 111.20 L/s



N* Elmid Desian Post-Development Peak Flow Rates Calculation
I 9 Prepared: E.S Page No. | A-04
ELMID DESIGN Checked: H.A
Project: 383 COUNTY ROAD 7, PRINCE |Proj. #
EDWARD Date: 14-12-2020
Rational Formulae: Q =2.78 CIA (L/s)
Site Area: 0.4424 ha
Time of Concentratior 10 minutes
Runoff Coefficient : 0.90 Post-development
Rainfall Intensity: 1= aT®
CONTROLLED
2-yr 5-yr 50-yr 100-yr
| Rainfall Intensity (mm/hr): 73.80 97.60 147.60 162.30
Peak Flow Rate (L/s):
Return Period: 2-yr 5-yr 50-yr 100-yr
Under post-development conditions (L/s): 81.63 108.03 163.38 179.65
Rational Formulae: Q =2.78 CIA (L/s)
Site Area: 0.3085 ha
Time of Concentratior 10 minutes
Runoff Coefficient : 0.27 Post-development
Rainfall Intensity: 1= aT®
UNCONTROLLED
2-yr 5-yr 50-yr 100-yr
| Rainfall Intensity (mm/hr): 88.19 131.79 224.32 250.32
Peak Flow Rate (L/s):
Return Period: 2-yr 5-yr 50-yr 100-yr
Under post-development conditions (L/s): 20.53 30.71 52.27 58.33

ALLOWABLE RELEASE RATE (L/s)

100 YEAR UNCONTROLLED(L/s)

100 YEAR CONTROLLED(L/s)

111.20 58.33

52.87




’m,

5mm Rainfall Retention Volume
Water Balance)

Elmid Desi
mid Design Prepared: E.S Page No[ A-05
ELMID DESIGN Checked: H.A
C I5roj. #
Project: 383 COUNTY ROAD 7, PRINCE EDWARD Date: April 2021
Quality Control-TSS removal
Surface Area (ha) Effective TSS % Area of Overall TSS
ur Removal Controlled Site Removal
ASPHALT+OGS SYSTEM 0.3069 80% 41% 33%
ROOF AREA 0.1355 95% 18% 17%
GRASS AREA 0.298 100% 40% 40%
CONC AREA 0.010 80% 1% 1%
Total 0.751 100% 91%




i

On-Site Storage Calculation

(2-Year Storm)

Elmid Design [Prepared: E.S Page No. [ A-06
ELMID DESIGN Checked: H.A
Project: 383 COUNTY ROAD 7, PRINCE I5roj. #
EDWARD Date: April 2021
Controlled Drainage Area (ha) = 0.442 ha
Drainage Area Composite C = 0.90
Allowable Release Rate (5-year) = 52.87 L/s
Return Period = 2 Year
Site storage Requirement:
. Storm Release Required
Time Ii 2?12; Efjvlfl Runoff Release Rate  Flow Storage
Volume Volume Volume
(minutes) (mm/hr) (L/s) (m?) (L/s) (m?) (m?)
5 119.70 13240  39.72 52.87 15.86 23.86
10 73.80 81.63 48.98 52.87 31.72 17.26
15 55.60 61.50 55.35 52.87 47.58 7.77
30 34.30 37.94 68.29 52.87 95.16 -26.87
60 21.20 23.45 84.42 52.87 19033  -105.91
Required Storage Volume = 23.86 m’




i

On-Site Storage Calculation
(2-Year Storm)

Elmid Design [Prepared: E.S Page No. | A-07 |
ELMID DESIGN Checked: H.A
Project: 383 COUNTY ROAD 7, PRINCE I5roj. #
EDWARD Date: April 2021
Controlled Drainage Area (ha) = 0.442 ha
Drainage Area Composite C = 0.90
Allowable Release Rate (5-year) = 52.87 L/s
Return Period = 5 Year
Site storage Requirement:
. Storm Release Required
Time Ii 2?12; Efjvlfl Runoff Release Rate  Flow Storage
Volume Volume Volume
(minutes) (mm/hr) (L/s) (m?) (L/s) (m?) (m?)
5 158.30  175.09  52.53 52.87 15.86 36.67
10 97.60 107.95  64.77 52.87 31.72 33.05
15 73.60 81.41 73.27 52.87 47.58 25.69
30 45.40 50.22 90.39 52.87 95.16 -4.77
60 28.00 30.97 111.49 52.87 190.33 -78.84
Required Storage Volume = 33.05 m’



\ On-Site Storage Calculation
~ . . u (2-Year Storm)
Elmid Design Prepared: E.S Page No. [ A-08
ELMID DESIGN Checked: A
Project: 383 COUNTY ROAD 7, PRINCE Proj. #
EDWARD Date: April 2021

Controlled Drainage Area (ha) = 0.442 ha
Drainage Area Composite C = 0.90
Allowable Release Rate (5-year) = 52.87 L/s
Return Period = 100 Year

Site storage Requirement:

. Storm Release Required
Time Ii Zﬁitl; ;)fjvlfl Runoff Release Rate  Flow Storage
Volume Volume Volume
(minutes) (mm/hr) (L/s) (m?) (L/s) (m?) (m?)
5 26340 29134  87.40 52.87 15.86 71.54
10 162.30 179.52  107.71 52.87 31.72 75.99
15 122.30 13527  121.75 52.87 47.58 74.17
30 75.40 83.40 150.12 52.87 95.16 54.96
60 46.50 51.43 185.16 52.87 190.33 -5.17
| REQUIRED STORAGE 75.99 |

Required Storage Volume = 75.99 m



e

Orifice Calculation

Elmid Design Prepared: ES Page No. A-10
ELMID DESIGN Checked- HA
Project: 383 COUNTY ROAD 7, PRINCE |Proj. #
EDWARD Date: 12-Apr-21
Orifice Discharge Formula: () — C ‘_-_1 2 g}?
Calculate Approximate Diameter Calculate Flows
Knowing Max. Q & Depth For Assumed Diameter
Max. Flow: 52.87 s Diameter: 100 mm
Max. Depth: 0.30 m Area: 0.008 m?
Reqg'd Area: 0.008 m° Coeff: 0.8 pipe
Reqg'd Dia.: 100 mm Gravitational Accel: 0.81 /s’
Orifice C/L Elev.: 127.850 m Invert 127.80 m
HWL 129.550 m
Depth Head ? Elevation Remarks
(m) (m) (m’/s) (m)
0 127.80 |Orifice Invert

0.05| 0.00 0.00 127.85 |Center Elev. of Orifice

010{ 0.05 622 127.90 |Top Elev. of Orifice

020 0.15 10.78 128.00

040 0.35 16.47 128.20

060 0.55 20.64 128.40

080 0.75 2410 128.60

1.00| 0.95 2713 128.80

120 1.15 29.85 129.00

1.40| 1.35 32.34 129.20

160 1.55 34.65 129.40
g 175 1.70 36.29 129.55 | HW.L

195 1.90 38.36 129.75




STAGE STORAGE TABLE

LEV AREA _ [TOTAL VOLUME
m Sg.m cu.m
129.02 0.73 0
129.22 87.93 6.45
129.42 100.25 45.76
129.52 184.97 59.66
129.55 267.13 73.94

Storage in the DoubleCatchbasins

Length Depth Number Volume
m m m3

0.6 1.2 4 1.728

Storage in the 300mm pipe

Length Diameter Volume

m mm m3

42 300 2.9673

Total Volume from

structures(m3) 4.6953

ﬁotal Volume provided(m3) 78.64]|




APPENDIX 'B'
OGS model OGS CDS PMSU 2015_4
DESIGN, CALCULATIONS AND THE DRAWINGS
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We’ve got you covered!

Forterra Stormceptor £ Products now include a 5 year Quality Assurance Program.

Maintenance costs for Forterra’s industry leading line of Stormceptor® products are already
much lower than competitive stormwater quality devices. Now we’ve sweetened the deal
by introducing a new Quality Assurance Program that covers maintenance for up to 5
years.

Improving products, improving service.

We've recently expanded our already impressive line of Stormceptor® products with the
addition of the Stormceptor® EF series — simply the most cost competitive stormwater
quality device on the market. Now we’re improving our service by taking care of the
maintenance on our entire Stormceptor product line for 5 years after installation.

At Forterra, we understand that maintaining a high
standard of water quality is crucial to the environment
and to our lives. That’'s why, for the past 10 years, we've
included a 2 year maintenance plan with every
Stormceptor unit sold. As maintenance becomes more of
a focus for many municipalities, we felt it was time to
strengthen the program even further. We are now
offering a complimentary 5 year maintenance program
with every Stormceptor unit to ensure water quality
continues to be at its best.

Stormceptor® Quality Assurance Program
Based on initial inspection results, there are two ways to
ensure Stormceptor® performance:

First way (5 years, no cleaning)

= Six inspections over a 5 year period, with no cleaning required

= First inspection at 6 months, inspections every 12 months thereafter for 5 years

= Qil and sediment levels are documented along with maintenance recommendations,
if necessary

Second way (2.5 years, with cleaning)
= Initial inspection and one post construction sediment cleaning at 6 months
= Two additional annual inspections, resulting in the unit being maintained for the first

30 months (2.5 years)

We're taking care of your maintenance needs so you can focus on your next
project. Trust Forterra to help you weather the storm.

[l!: L]

- ]
Stormceptor I=% FORTERRA
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