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REFERENCES
The Engineering Design Criteria, City of Orillia (Revision #3: February, 2015) remains as primary
guiding document for SWM criteria and submissions.

The preferred stormwater management for the proposed development utilizes the criteria and
guidelines provided in the following reference documents:

e MOE Stormwater Planning and Design Manual;

e MTO Drainage Management Manual,(Online);

e LSRCA Phosphorus Offsetting Policy
e LSRCA Technical Guidelines for Stormwater Management Submissions

Some technical reports further provide data while selecting appropriate procedure in SWM:

e Plan and Profile, Coldwater Road
e Survey Report for the site by ‘“Young & Young Surveying Inc, dated August 20, 2021

e Geotechnical Investigation Report, Prepared by Palmer
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INTRODUCTION

n Engineering Inc. was retained by the the client to undertake the servicing and Storm Water
Management (SWM) design for the proposed property development. The purpose of this report is
to present the proposed storm connections, and the SWM plan to be undertaken to mitigate the
impact of increased storm runoff from the proposed development. The site falls under the
jurisdiction of the Orilia, Ontario (Municipality).

Proposed site grading, servicing and storm drainage plans are submitted separately as full-size
drawings with this report.

STUDY AREA

The subject site has a street address of 233, 249, 261 Coldwater Road West, Orilia, ON. The
property is located on Coldwater Rd W between Emily St and Collegiate Dr. The location of
the subject site is shown below in Figure 1.

-+
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W (ColdwaterRAIW) e
.

Figure 1 - Key Plan

3 OBJECTIVES OF STUDY

The SWM strategies to mitigate any potential impacts and ensure that the hydraulic design
comply with the current municipal guidelines required an investigation of the following:

a. ldentifying existing runoff pattern and quantity of runoff discharge from existing
undeveloped areas; and

b. Identifying post-development runoff from the site towards the existing municipal right
of way.

EXISTING TOPOGRAPHY AND DRAINAGE PATTERN
A topographic information plan has been prepared by Young & Young Surveying Incorporated,

dated August 20, 2021, which identifies the site as Part of Lot 7 Concession 4, City of Orillia,
County of Simcoe. Please refer to Appendix A for the topographical survey information.
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The site is approximately 1.5 ha in area. The property is not currently being used nor any
development built. The property is covered with grass and trees. A photo of the site at present
time is shown below as Figure 2.

Figure 2 — Existing Site Conditions

The topographical information indicates that the site is sloped from the north to the south. The
lowest elevation of the site is at the South side of the property, and the highest at the North side
of the property.

Low elevations near the boundary indicate that currently runoff flows to the south west and east
corner of the site to a storm and sanitary easement. Please refer to the pre-development site
drainage plan Figure DR-101 and the certification of registration of the easement with the
province of Ontario in Appendix A.

5 PROPOSED DEVELOPMENT AND GRADING

The subject site is proposed to be developed as a residential 8 story Apartment building with
225 units with a proposed finished floor elevation of 273.29. The proposed parking lot will
consist of a total of 265 parking spots with a single entrance at Coldwater road.

The proposed grade at the entrance is 274.72 m. Grades around the site were proposed to match
the boundary limits. Overland flows under developed conditions during large storms up to 100
year will pond within the site before outletting the property to the sanitary easement near the
South-West corner of the site. Please refer to Appendix A for the post-development site drainage
plan DR-102 and Drawing No. C1: Grading Plan.
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6 STORMWATER MANAGEMENT CRITERIA

The SWM Ciriteria for the proposed development site was determined based on the criteria set by
the City of Orillia:

The proposed development shall follow the criteria/guidelines presented in Engineering Design
Criteria, City of Orillia (Revision #3: February, 2015) and LSRCA Technical Guidelines for
Stormwater Management Submission, April 2022. The criteria are summarized below:

e Water Quantity Control —Peak post-development flow rates must not exceed pre-
development for storms with return periods ranging from 2 through 100 years;

e Linear Development Volume Control — As per volume control criteria from LSRCA
for linear development, the direct runoff volume from 25 mm rainfall from the net
increase in impervious area shall capture and retain on site.

e Water Quality Control — Water quality control should meet a minimum 80% TSS
removal or an enhanced (Level 1) removal as referenced in the MOE SWMPD Manual
and LSCRA standards;

e Erosion and Sediment Control — The erosion potential of the study area to assessed
using methods described in the MOECP Manual, OPSS and OPSD of temporary
erosion and sediment control measures suitable for construction sites close to major
roads;

e Phosphorous Balance: Phosphorus reduction is required to meet pre development
conditions in the post development scenario as per City of Orillia and the LSRCA
Phosphorus Offsetting Policy.

7 STORMWATER MANAGEMENT STUDY

The following sections describe the steps taken to ensure that the above mentioned criteria of
the City of Orillia will be satisfied.

7.1 Comparison between Existing and Proposed Landuse Conditions

Landuse characteristics under the proposed development were compared to landuse under
existing conditions to assess the changes in runoff from the site. The comparison is presented
below in Table 1.

Table 1 — Comparison between Existing and Proposed Landuse

LAND USE TYPE PAVED/GRAVEL ROOF GREEN GRASS TOTAL
AREA AREA ROOF AREA AREA
Existing Condition (m?) 108.77 0.00 0.00 14967.41 15076.18
Existing Condition (%) 1% 0% 0% 99%
Proposed Condition (m?) 7551.77 2143.1 1247.73 4133.56 15076.18
2

Proposed Condition (%) 50% 14% 8% 27%
Increase/Decrease (%) 49% 14% 8% -12%
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As can be seen above in Table 1, there will be an overall increase of 63% (49% and 14%) in
imperviousness under the proposed development conditions in contrast of about 64% decrease
in grassed area. An increase in imperviousness is expected under most urban developments.

7.2 Runoff Coefficients

Catchments that have more than one land use or soil type are represented by composite runoff
coefficients determined by using area breakdowns of the different land cover as weighting
factors. The composite runoff coefficients were calculated for the site under both existing and
proposed conditions using coefficients designated for particular land-use characteristics based
on LSRCA Technical Guidelines for Stormwater Management SubmissioN, April 2022. The
designated Runoff Coefficients are shown in Table 2 below.

Table 2 — Runoff Coefficients

Land Use Runoff Coefficient
Landscape, Green Roof 0.25
Building 0.90
Paved Area 0.90

Pre- and Post development composite runoff coefficients were calculated based on existing and
proposed landuse, respectively, and are presented in Appendix B (Calculation Sheets 1&2,
respectively). The pre- and post development composite runoff coefficients are summarized below

in Table 3.
Table 3 — Composite Runoff Coefficients
Drainage Area Pre-development Post development
Runoff Coefficient C Runoff Coefficient C
Site 0.25 0.7

7.3 Peak Flow Rates

Given the size and characteristics of the site and catchment (or drainage) areas, the Rational
Method was used to determine the peak flows from the subject site under pre- and post
development conditions. The rainfall-runoff relationship is as follows:

Q =0.0028(C)(i)(A)

Where:

Q = Design flow (l/sec);

C = Runoff coefficient (Table 3);

I = Average rainfall intensity (mm/hr).
A = Catchment (or Drainage) area (ha);

8|Page Project No. n2123
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Hydrograph time of concentration was determined as per the Municipalities Criteria and is
based on the Airport Method for catchments with a runoff coefficient less than 0.40 or the

Bransby-Williams Equation for catchments with a runoff coefficient greater than 0.40. The
detailed analysis is available in Appendix B.

Rainfall intensities were based on data published in the City of Orillia Engineering design
Criteria (Revision #3: February, 2015). The rainfall data for the site is Table 4.

Table 4 — IDF Curve Parameters

Return
Period 2-Year | 5-Year | 10-Year | 25-Year | 50-Year 100-Year

A 22.5 29.9 34.8 40.9 455 50
B 0.728 0.725 0.724 0.723 0.722 0.722

7.4 Pre-development Peak Flows

Catchment areas and hydrological parameters were determined using the available landuse
information and topographic maps (as shown in Figures DR-101 in Appendix A). Pre-
development peak flows were calculated based on existing landuse and presented in Appendix
B titled Calculation Sheet 1. The results are summarized below in Table 5.

Table 5 — Pre-development Peak Flows (l/sec)

Egtrlijgg 2-Years 5-Years 10-Years 25-Years 50-Years 100-Years
Ele:\t\(/ 56.45 74.76 86.91 102.02 113.36 124.57

7.5 Post Development Peak Runoff Flow Rate

Under post development conditions, the site has been divided into subcatchments as shown in
Figure DR-102 (Appendix A). The subcatchment areas and hydrological parameters were
determined using the available land use information and proposed grading (as shown in Figure
DR-102 in Appendix A and Drawing C1: Site Grading Plan). Due to grading limitation, the
landscape strip on the south property line is considered to be uncontrolled flow. Surface runoff
from the remaining will flow through the proposed inlets as presented in Site Servicing Plan
(Drawing C2).

Post development peak flows for the entire site were calculated using the Rational Method
based on proposed landuse and presented in Appendix B titled Calculation Sheet 2. Peak flows
from the uncontrolled area were also calculated and presented in Appendix B titled Calculation
Sheet 3. The results from Calculation Sheets 2 & 3 are summarized below in Table 6.

9|Page Project No. n2123
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Table 6 — Post Development Peak Flows (I/sec)

Return

Period 2-Year | 5-Year | 10-Year | 25-Year | 50-Year 100-Year
Peak Flow 245.03 323.88 376.28 485.59 588.25 673.37
g{(‘)‘;ﬁ’”tm”ed 625 827 9.60 12.39 15.01 17.19

7.6 Comparison of Existing and Proposed Runoff Rates

The primary goal of the hydrological analysis was to examine the effect of the proposed
development on local storm drainage. This analysis was used to create goals for the SWM
design. Table 7 presents the comparison between the calculated peak flow rates for both
existing and proposed conditions for the entire site.

Table 7 — Comparison between Pre- and Post Development Peak Flows (l/sec)

Return Period 2 -Year 5-Year | 10-Year | 25-Year | 50 -Year | 100-Year
Elrg\'lse"empme”t 56.45 74.76 86.91 102.02 113.36 12457
Efs\fv Development | o/o 03 | 32388 | 37628 | 48559 | 58825 | 673.37

Increase/Decrease 188.58 249.12 289.37 383.57 474.89 548.79

Please note that the post development flows in Tables 6 and 7 represent the impact of the
development only, and do not represent the final SWM design flows from the site. The design
controlled stormwater discharge calculations are described in Section 7.7 and presented in
Table 8.

7.7 Quantity Control Measure

As mentioned in Section 6, surface runoff from the proposed site under all storms, including
the 100-year storm, will need to be controlled to the pre-development flow rate as per
municipality guidelines. To achieve the quantity control criteria, drainage from the surface will
be controlled with an orifice reducer pipe at the inlet of Manhole MH3 (Refer: Drawing No.
C2).

Allowable Discharge = Pre-development Flow —Uncontrolled Flow

7.7.1  Orifice Pipe Control

Post-developemnt flow will be controlled to the allowable discharge rate with the help of a
Orifice Pipe (120 mm diameter Eccentric Orifice Reducer) installed at the inlet of MH3
(Drawing No. C2). Detailed orifice sizing calculations are presented in Appendix C as Table 1.
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The allowable discharge rates as well as the orifice controlled flows are tabulated below in
Table 8.

Table 8 — Orifice Controlled Flows (I/sec)

Return Period 2-Year 5-Year 10 -Year 25-Year 50 -Year 100-Year
Allowable Flows 50.20 66.49 77.30 89.63 98.35 107.39
Orifice Flows 49.87 50.19 50.67 50.67 50.67 50.67

7.7.2  Storage for Quantity Control

The required detention storage was calculated based on the controlled flow at MH3 and is
presented in Appendix C (Tables 2A to 2F). For the 100 year design storm event, the proposed
controlled flow requires a maximum of 350.31m?® storage. To achieve the required detention
storage 4 Hydro-Break Optimuims are proposed to control flow on the multi-level parking.
Tables 2G to 2J in Appendix C, present the maximum available storage caused by each Hydro-
Break Optimuim for each level. A total of 358.73m? storage has been proposed comprising of
catch basin, manholes, roof and ponding. However, in the event of a 100 year storm event
354.82m° of detention storage will be available.

The proposed detention storage calculations for the 100 year storm are presented as Table 3 in

Appendix C. A summary of the required and proposed detention storage for the 100-year storm
event is presented below in Table 9.

Table 9 - Summary of 100-yr Detention Storage (m®)

Required Detention Storage 350.31
Manhole and Catch Basin 52.01
Pipes 129.90
Roof Storage 62.81
Ponding 114.01
Total Proposed Storage 358.73
Available Storage (At 100 years) 354.82

7.7.3 Roof Control

Flow from the roof proposed to be detained by installing parabolic weirs (Zurn Z105 Control
Flo Roof Drain). The roof top detention calculations attached in Appendix D, and summarized
in Table 10.

11|Page Project No. n2123
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Table 10 — Roof Control

Total 100 yrs Design
. Area No. of | Flow/Drain Rainfall Ponding
Location 2 . Flow
(m?) Drains (L/sec) Volume Depth
(L/sec) 3

(m°) (mm)
R1 2107.68 6 1.48 8.9 29.36 42
R2 906.10 3 1.48 4.4 25.79 86
R3 130.17 1 1.48 1.48 2.68 62
R4 124.56 1 1.48 1.48 2.52 61
R5 122.34 1 1.48 1.48 2.46 61

Roof drain specs (to be detailed by mechanical engineer) are attached in Appendix D

7.8 Water Quality Control

Long term average removal of 80% of Total Suspended Solids (TSS) on an annual basis from
all runoff leaving the site is required. To substantially improve the water quality of the water
leaving the site, a StormFilter SFPDO0818 device has 36 Phosphosorb Cartridges (27”) has been
proposed that will be installed for water quality treatment. (Detail Sizing Report, Operaaion
and Maintenance Plan and Qualification Certification are attached in Appendix E).

7.8.1 Phosphorus Loading

A Phosphorus Loading analysis has carried out using the ‘Low Impact Development Treatment
Train Tool (LID TTT)’ developed by Lake Simcoe Region Conservation Authority (LSRCA).
The proposed StormFilter SFPD0818 device has 36 Phosphosorb Cartridges (27”) with an
accepted LSRCA rating for 80% Phosphorus removal. The target is to reduce phosphorus
loading under proposed conditions to meet pre development conditions. A summary of the
phosphorus loading analyses under and pre and post development scenarios have been
presented in Appendix F. The output of the LID TTT model is summarized below in Table 11.
Under the post development scenario a decrease in phosphorus loading is observed.

The target is to reduce phosphorus loading under proposed conditions by means LID features
such as the proposed StormFilter SFPD0818 unit. Land use without LIDs is considered as ‘Pre-
Development Scenario’ and post-development land use with LIDs as ‘Post-Development
Scenario’. A summary of the phosphorus loading analyses under both scenarios have been
presented in Appendix E. The output of the LID TTT model is summarized below in Table 11.

Table 11 — Phosphorus Loading

12|Page

Description Total Load

Pre-Development (kg) 0.527
Post-development with LID (kg) 0.424
Total Reduction with LID (kg) 0.103
% Reduction 19.54

Project No.

n2123



Servicing and Stormwater Management Report 233, 249, 261 Coldwater Road, West, Orilia, ON
n Engineering Inc.

7.9 Volume Control

In accordance to LSRCA’s Technical Guidelines for Stormwater Management the site shall
retain 25 mm of runoff from new or partially new impervious areas.

The total impervious area of the development is 9694.89 m? which includes pavement, concrete
and roof structures. Calculation of the required volume to be retained on site is shown below:

Required VVolume to be retained on site: (Area: 9694.89 m?) x (0.025 m) = 242.37 m*

Based on the value of Hydraulic Conductivity from the Geotechnical Report of the
surrounding native soil = 1.1 * 10° m/s. As per the TRCA Stormwater Management
Criteria, the Percolation rate is 14.30 with a safety factor of 3.5.

According to Ministry of Environment’s Stormwater Management and Planning Manual the
required bed area for the required volume to be infiltrated with 24 hours is calculated by
applying the following equation:

A 1000V
PnAt

Where:
A = Bottom area of the infiltration trench (m?)
V = Runoff volume to be infiltrated (m®)
P = Percolation rate of surrounding native soil (mm/ hr.)
n = Porosity of the storage media (0.40 for storm chambers)
At = Retention time (48 hours)

Substituting the known values in the above equation:
A = (1000 x 242.37 m®) / (14.30 mm per hour x 0.40 x 48 hours) = 882.77 m?

The required bed area cannot be accommodated due to the limited space on site. The
landscaped area to the north of the Apartment building has insufficient groundwater depth
to facilitate infiltration. As per section 3.2.6 of the LSRCA’s guideline if the proponent
attempts to meet the previously mentioned criteria and was unable to achieve full
compliance, three alternatives may be implemented. As per the guideline, preference is
given to alternative 1. Alternative 1 states that the site shall retain 12.5 mm of runoff from
new or partially new impervious areas. Calculation of the required volume to be retained on
site as per the criteria is shown below:

Required volume to be retained on site: (Area: 9694.89 m?) x (0.0125 m) = 121.19 m®

13|Page Project No. n2123
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7.9.1 Permeability and Drawdown Calculation of Infiltration Chamber (SC-160LP)
As previously mentioned the Percolation rate of the surrounding native soil is 14.30m/hr.

According to Ministry of Environment’s Stormwater Management and Planning Manual the
bottom area required to meet alternative 1 is calculated by applying the following equation:

~ 1000V
PnAt
Where:
A = Bottom area of the infiltration trench (m?)
V = Runoff volume to be infiltrated (m°)
P = Percolation rate of surrounding native soil (mm / hr.)
n = Porosity of the storage media (0.40 for storm chambers)
At = Retention time (48 hours)

Substituting the known values in the above equation:
A = (1000 x 121.19 m®) / (14.30 mm per hour x 0.40 x 48 hours) = 441.38m?

To accommodate the necessary retention storage an infiltration chamber (SC-160LP) is
proposed. Sizing and outlet location of the infiltration chamber was selected in a manner to
ensure that sufficient retention volume is provided. The provided retention volume of the
proposed infiltration chamber is 123.73 m® with a bed area of 448.68, refer to Appendix G.

The draw down time for the proposed Infiltration Chamber (SC-160LP) is 47.22 hrs.

8 EROSION AND SEDIMENT CONTROL (ESC) DURING CONSTRUCTION

During site construction, various temporary measures will be implemented to prevent the
discharge of sediment laden stormwater from the site. Please refer to Drawing No. C3, for the
ESC Plan. These proposed measures include the installment of a mud-mat, silt fencing, and
catch basin/catchbasin manhole sediment traps. In addition, the following ‘good
housekeeping’ measures are recommended:

14|Page

All exposed soil shall be stabilized as soon as possible with a seed and mulch
application as directed by the Engineer;

All construction vehicles shall leave the site via the designated location (mud mat) as
shown on the ESC plan (Drawing No. C3)

No construction activity or machinery shall intrude beyond the silt/snow fence or limit
of construction area;

Cleaning and repairs of the mud mat and any other temporary sediment control
measures shall be completed as deemed necessary through regular inspection;

Project No. n2123
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e Sediment/silt shall be removed from the sediment control devices after storm events and
deposited in areas as approved by the engineer; and

e All re-graded areas within the development which will not be occupied by
roadways, and parking spots shall be top-soiled and sodded/seeded immediately after
completion of final grading operations as directed by the engineer.

MINOR SYSTEM DRAINAGE

The minor storm drainage system was designed to convey stormwater to the Storm Draianage
Easement. As mentioned in Sections 7.7 and 7.8, the proposed storm sewer system includes an
orifice control as well as a SFPD0818 with 36 Phosphosorb cartridges (27”). Please refer to
Appendix | for the Storm Sewer Design Chart and refer to the Site Servicing Plan (Drawing
No. C2) for the layout of the proposed storm sewer network.

MAJOR SYSTEM DRAINAGE

The overland flow will not impact the existing adjacent structures since the grading of the site
ensures storm flows greater than 100 years will be able to flow overland through the site
without any impact to adjacent areas. Overland flow direction during storm events greater than
the 100 year rainfall event has been shown on the Grading Plan (Drawing No. C1).

SERVICE CONNECTION
11.1 Sanitary

According to record drawings (as-built information) obtained from the City of Orillia, the site
proposed be connected to an existing 200 mm diameter sanitary sewer on Coldwater Rd.
through proposed 150mm diameter sanitary service connections . (Refer DWG. C2).

11.2 Water

Following the record drawings (as-built information) obtained from the City of Orillia, the site
will be connected to the existing 200mm watermain on Coldwater Rd. through proposed 150
mm water service line for the site. (Refer DWG. C2).

SANITARY SEWAGE FLOW
The total peak flow design flow for the sanitary system has been calculated using the

Engineering Design Criteria, City of Orillia. The total peal flow design flow for the sanitary
system was determined to be 4.25 L/sec, the detailed analysis is available in Appendix H.
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13.0 WATER DEMAND

The estimated water consumption for the proposed development was calculated based on the
Engineering Criteria of City of Orilia, July 2012.

13.1  Domestic Water Demand

The domestic water demand was determined and is presented in Appendix H.

a)  Maximum Day Demand 1.80 L/sec
b)  Maximum Hour Demand 5.07 L/sec

13.2 Fire Water Demand

Fire Water Demand calculated as per Fire Underwriter Survey is 33 L/sec. The analysis is
presented in Appendix H.

12.3  Maximum Water Demand

The total water demand is based on the required fire flow plus maximuim day flow or
peak hour flow, whichever is greatest. The water demand is 35.80 L/sec.

a)  Maximuim Day Demand Plus Fire Flow 34.80 L/sec
b)  Maximuim Hour Demand 5.07 L/sec
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14 SUMMARY & CONCLUSIONS

This analysis presents a detailed stormwater management control plan addressing both quantity
and quality controls required to meet all design criteria. Drainage boundaries were established
to estimate flows for the proposed drainage collection system of the site in order to develop a
comprehensive surface drainage and SWM plan. There will be no negative impacts or increase
in stormwater peak flows under the proposed controlled conditions.

A summary of the findings and drainage analyses for the subject property is as follows:

e The hydrological and hydraulic analyses presented in this report addresses the
existing and proposed site conditions;

e SWNM criteria of external agencies were collected and reviewed during the course
of the study and all other available information have been retrieved and reviewed,;

e Impervious areas were calculated under both existing and proposed conditions and
a significant increase in impervious areas was found,

e A proposed storm sewer network has been designed to convey the minor system;

e Recommended quantity control measures for the site will be achieved through the
installation of a 120 mm diameter orifice pipe;

e Adequate stormwater runoff storage for large design storms will be achieved
through pipes and manhole/catchbasins;

e A SFPDO0818 with 36 Phosphosorb cartridges (27”) unit has been recommended to
ensure water quality control; and

We trust that this proposed stormwater management plan will provide appropriate service for the
proposed site.

Respectfully Submitted,

n Engineering Inc.

/ \
A.S.ZIAUDDIN
100233432

\September 30, 2022
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Appendix A
Pre- & Post Development Drainage Plans
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DEVELOPMENT AGREEMENT

THIS AGREEMENT made in quadruplicate this the 20th day of February,
1986, .

BETWEEN:
FIRST BAPTIST CHURCH, ORILLIA,
hereinafter called the "Developer”
OF THE FIRST PART
AND

THE CORPORATION OF THE CITY OF ORILLIA,

hereinafter called the "Municipality"

OF THE SECOND PART

WHEREAS the lands affected by this Agreement are the lands
described in Schedule "A" hereto annexed, and are slse shown on a Site
Plan attached hereto as Schedule "B" and- which lands are collectively
referred to herein as the “said lands";

AND WHEREAS the Developer proposes to comstruct a church
hereinafter referred to as the "project" on the suid lands;

NOW THEREFORE THIS AGREEMENT WITNESSETH that in consideration of

the premises and for other good and valvable consideration, the parties
hereto covenant and agree with one another as follows:

1,  SCOPE OF AGREEMENT

.1 DESCRIPTION OF LANDS - The lands affected by this Agreement
are the lands described in Schedule "A" hereto attached.’

-2  CONFORMITY WITH AGREFMENT ~ The Developer covenants and agrees
that all work performed on the said lands ghall be in conformity with:

(a) the provisicns of this Agreement;

(b) the Site Plan attached as Schedule "B™;

(¢) all sdditional Schedules hereto attached;

(d) the Plane and Specifications aubmitted to and accepted by the
Municipal Engineer; .

{e) all applicable Municipal By-laws and Provinclal Legislation.

2.  DEVELOEMENT CHANGES

«1 There shall be no changes in the Schedules attached hereto, or
any additional Plans and Specifications filed with respect to this
project unless such proposed changes have been first submitted te, and
approved by the Municipal Engineer or other authorized representative.

3. CONDITIONS PRIOR TO EXECUTION OF AGREEMENT BY THE MUNICIPALITY

.1 Prior to the execution of this Agreement by rhe Municipality,
the Developer shall: . .

(a) Taxes - have paid all municipal tax bille {osued and
ocutstanding on the said lands, N
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©(b)

(c)

(d)

(e)

(£)
{g)

(h}

{1i)

-l

Deeds and Easenevts ~ have delivered to the Municipality all
trensfers/deeds, discharges, and easement documents required
by Schedule "D" and whiech shall be free and clear of all
encumbrances,

Caeh Deposits, Capital Levies & Security - have deiivered to
‘the solicitor For the “Municipality all cash deposits, capital
levies and security required by Schedule "E" attached,
Engineering Plans & Specifications - have supplied to the
Municipal Engineer those Plans and Specifications necessary to
identify the engineering aspects of the proposed development
and have received acknowledgement of conformity with general
design concepts of the Municipality;

Hydro - hsve supplied to, and received the approval of, the
applicable hydro officlale, to those plans necessary to
identify the electrical distribution system, lighting
requirements, and power supply to each lot or building or
unit, as the case may be, and these are to be to the required
hydro standards which includes underground wiring,

Liability Insurance -~ have filed with the Hun!.cipal Solicitor
the insurance pelicles required herela,

.Architect and/ox Consulting Engineer's Letter -~ have arranged

for the architect andfor consulting engineer to file with the
Municipality a letter confirming that he has been engaged by
the Developer to perform all those professionsl services
required under this Agreement and finelly he will be
responsible for issulng a Certificate stating that the
development on completion is In conformity with the Grading
Plan, Sewer and Water Services Plan, Storm Water Control Plam,
and Site Plan, ~

Private Utilities Confirmation - have obtained a letter from
Bell Canada, Northern & Central Gas Corporation Limited,
0.W.L.P., and Cable T.V., confirming that they have bheen
adviged of the development and that satisfactory arrangements
have been made with them for servicing the development without
expense ot obligation to the Municipality,

Land Ownership - be the registered owner in fee simple of the
lands described iIn Schedule "A", and that there will be no
encumbrances registered agsinst the said lands save and except
these specifically added heveto gs parties to this Agreement.

4.  CONDITIONS FRIOR TO THE ISSUANCE OF A BUILDING PERMIT

W1
lasuance

(a)

On any application for a Bullding Permit and prior to the
thereof, the owner, or his &agent, shall submit to the

Municipality for the approval of the Municipal Bngineer and/or the Chief
Building 0fficial the following:

Architectyral and/or engineering Plans and Specifications w:l.th
respect to the following aspects of this project-

(&8] architectural plans,

(11} gtructural plans,

(111) nechanical/etectrical plans,
(1v) grading plan,

(v) exterior finish,

(vi) - siguns,

(vii) a complete electrical distribution system Including
transforners, street lighting and indfvidual supply
to each lot or unit,

(viii) parking and internal traffic patterns,

- {1x) gite plan,

(x) 4 plan showing existing and proposed fiusl
elevations and contours referring te a geodetic
bench mark, showing area drainage, right-of-way
drainage, finished first floor elevations. The

-.Developer. shall be responsible for the grading of
the development as outlined in said drainage plan,

(x1) internal servicing layout for sanitary sewers,
water and atorm aystems.
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# {b) Fire Chief Approval - an Approval from the Fire Chief of the
: Municipality confirming snd approving of the proposed plans
for fire protection, and specifying any hydrants, or other

equipment or appurtenances required.

. {c) Banitary Sewer - an approved design for a sanitary sewer from
! Weatmount Drive to the sald lands,

{d) Storm Drainage System - an approved design for a storm sewer
and drainage system to be constructed and it shall include

erasion protection and restoration, and shall be controlled to
the degree that future discharge from the maid lands will not
be greater in intensity and qusntity than the discharge of
storm wgter coming from the land in 1ts natural state. The
stoxrm drainage sball be directed to an outlet approved by the
Mundicipal Engineer.

{e) Sewer and Water Connections ~ file with the Municipality an
application for Sewer and Water Connections.

(£f) Certificate of Good Standing =~ Certificate of good standing
from the Workers' Compensation Board.

(g) Compliance With Buiiding By—-law

.1 An application prepared and completed in accordance with
The Bullding By-law requiresents of the Municipality.

+2 On any Application for a Building Permit on the said
lands shall be an implied covenant by -the owmer and his
agent, that they have complied with all the provisions of
this Agreement to the date of the issuance of the
Building Permit.

(h) Execution of this Development Agreement by the Municipality.

(1) Poundation Forme ~ before issulng a building permit, the
Engineex for the said project, efther verbally or in ) ¥
correspondence, shall confirm with the chief building officlal :
that the elevation of the foundation forme will be in
complisnce with the Building Plans accepted by the
Municipality, before proceeding with further conatruction,

5. MUNICIPAL SERVICES - ON MUNICIPAJ, EASRMENT

.1  The Developer will construct and Imstall at its expense the
hereinafter required Munileipal Services in an easement of the
Municipality being described as follows: Part of Lot 7, Concession IV,
City of Orillia (formerly Township of BSouth Orillia) more particularly
described in Schedule VA" of Instrument No. 380728 registered in the

T A S T e S ey M SR T

Tl

Registry Office for the County of S8imcoe. Such Services shall be AN
constructed and inetalled in accordance with the Standards and j
Specifications required by the Municipality and these services may be ;‘gq
summarized as follows: 2
i

8) saanitary sewer from Westmount Drive to the said lands; ﬁ

b) & drainage ditch for storm water from Westmount Drive to :

the said lands. }}i

-6,  SCHEDULE "C" ~ ENCINEERING AGREEMENT

! .1 ::The parties hereto agree that Schedule "C" entitled
§ “Engineering Agreement" snd which sets out the General Provisions and
H Standards of the Municipality with respact to Subdivision and
Development Agreementa, ehall be a separate Agreement which i1s
Incorporated 1into and forma part of this Agreement. A Copy of Schedule
; "C" shall be available at the 0ffice of the Clerk of the Municipality,

.2 For reference puxposes only, the following is a list of
subject items contained in Schedule "C". Referance ahould be made to
the "Engineering Agregment" for particulare of the items refexred to.

2




1.  Application,

2. Developers Consulting Engineer.

3. Contractor to be Approved,

4, Estimated Cost of Municipal Services.

5. Inepection by Municipality.

6, Incomplete or Faulty Work.

7. Declaration As To Accounts,

8. Certificate of Surveyor and/or Engineer.

9. As Constructed Drawings.

10. Land Tc Be Free of Debris.

11. Indemmnificatfor frem Liability and Release.
12, Modification of Services.

13. Construction Liens.

14, Repair of Damage.

15, Notices.

16. Ownership of thicipal Sexrvices.

17. Connection to Services Befare Occupancy.
18. Work and Inspection Charges to - Developer,
19, Access During Construction.

20. Design and Specifications of Municipal Services.
21, Acceptance Dates, Guarantees and Maintenence Perlods.
22. Location Plams,

23. Relecation of: Services.

24, . Requirements as of Execution Date.

7. MUNICIPAL LANDS AND EASEMENTS - SCHEDULE "p"

.1  The Developer agrees to convey to the Munlcipality in fée
simple, free and clear of all encumbrances, the lands and easements more
particularly described in Schedule "D" attached.

8.  PBMERGENCY SITUATION

.1 If as & result of any work undertaken by the Developer, or ite
gervants, or agents, there exists in the opinlon of the Municipal
Engineer an emergency situation which requires immediate attention to
avoid damage to private or. public property or services owned by the
Municipality, such work may ba done ifmmediately by the Municipal
Engineer at the expense of the Developer, but notice shal.l be given to
the Developer at the earliest possible time,.

9.  LIABILITY TNSURANCE

.1 The Devaloper shall lodge with the Municipality on or prior to
the execution of the Agreement, an insurance policy with an Insurance
Company satisfactory to- the Municipality, which said approval shall not
be unreasonsbly withheld or delayed, and. Insuring for the joint benefit

of the Developer and the Municipality, ageinst any l1iability that may

arise out of the construction or installation of any work to be-

performed pursuant to this Agreement and for a period of 1 year after
completion and acceptance of the Municipal Services to be constructed
herein. N

.2 Such policy shall carry limits of liability in the smount to
be specified by the Municipality, but in no event shell it be less than
§2,000,000.00 incluaive comprehensive general lisbility and such policy
shall contain a cross-liability -clause and ehall not have an exclusion
pertaining to blasting or completed operations.

+3 The Developer shall from time to time as required by the
Municipality provide confirmation that all premiums on such poliey or
policies of lasursnce have been paid and that the insurance is in full
force and effect, and see that a copy of the policy is filed with the
Municipality, .
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4 The i1ssuance of such Policy of Insurance shall not be
construed as relfeving the Developer from responsibility for other or
larger claime, if sny, for which it may be held responsible.

.5 This policy. of dinsurance phall dinclude the following
additional names as insureds:

(a) The Corporation of the City of Orillis;

10. MODIFICATION OF SERVICES

.1 If at any time and from time to time during the constructicn
of the Project, and at any stage thereof, the Municipal Engineer in his
sole discretion, is of the opinion that a modification of design of any
services required to be installed under the provisions of this Agreement
is occasioned by aite conditions, or 1is necessary to maintain the
standard of any of the Municipal Services related thereto the Developer
shall constxuct, install or perform such modifications of services as

may be required,

1l. REGISTRATION OF AGREEMENT AND OTHER DOCUMENTS

.1 The parties hereto consent to the registration of this
Agreement by the Municipality upon the title of the said lands, which
registration shall be included as a legal expense to the Developer,
The Developer further agrees that he will execute such further and other
documents, consents, or applications as may be reasonably required by
the solicitor for the Municipelity for the purpose of any registration
against the said lands, or for the purpose of giving effect to the
provisions required under this Development Agreement.

12, EXPENSES TO BE PAID BY DEVELOPER

.1  Every provision of this Agreement by which the Developer 1is
obliged in any way shall be deemed to include the words "at the expense
of the Developer" unless the context otherwise requires.

+2 The Developer shall pay such reasopsble fees as may be .

invoiced to the Municipality by its Selicitor, in commection with all
work to be performed as a result of the provisione of this Agreement.,

.3  All expenses for which demand for payment has been made by the
Municipality shall bear interest at the rate of 142 per month commencing

30 deys after demsnd.

4 Tn the event that the Municipality finds it 1s necessary to
enpage the services of an engineer or technical personsel not
permanently employed by the Municipality, to review the plans of the
Developer, - and/or carry out oneite inspections of the work performed,
the Municipality will advise the Developer accordingly of this need, and
the costs of such outside engineers g0 engaged shall be the
responaibility of the Developer. The Municipality may require a deposit

for this purpose.

12. CASH DEPQSITS, CAPITAL LEVIZS AWD SECURLTY - SCHEDULE "E"

.1 The Developer shall lodge with the Municipality, those cash
depouita, capital levies and security moxe particularly described in
Schedule "E", and at the dates specified therein,

+2  In the event that the expenses of the Municipality exceed the
amount of the cash deposits or security set out in Schedule "E"
atvached, the Developer shall pay such excess charges within 30 days
after demand by the Municipality, ox if less, such exceas depoait shall
be refunded upon the acceptance of the Municipal Services.
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13. . REALIZATION OF SECURITY

.1 In the event that it becomes necessary for the Municipality to
realize on its security, &8 a result of default by the Developer, then
the Municipality, 1ts servants or agents or sub-contractors shall, 1f it
80 elects, have at all times the right and privilege to enter upon the
lands covered by this Agreement for the purpose of completing any work
or services required to be constructed under this Agreement.

+2 If the cost of completing such work or service, exceeds the
amounts of security held by the Municipality, such excess shall be paid
by the Developer to the Municipality 30 days after involcing by the
Municipality. All overdue accounts shall bear interest at the rate of

1%% per wmouth.

«3 The Developer on behalf of -itself, its successors and assigns
agrees to indemnify and save harmless the Munfcfpality from and against
any and all claims, suits, actions and demands whatscever which may
arise either directly or indirectly by reason of any work or service
performed by the Munieipality, its servants or sub-contractors in order
to complete the work. or services required to be completed under this
Agreement; provided the subject mstter of such action, suits, claims or

.demands was not caused intentionally or through gross negligence on the

part of the Monicipality, Iits sservants or agents or sub~contractors.

14, ATTACHED SCHEDULES

1 It is agreed that everything included in this Agreement and
the Schedules attached theveto, together with all engineering drawings,
material and undertakings filed by the Developer and accepted by the
Municipality shall be included in and form part of this Agreement.

15. COMMENCEMENT OF CONSTRUCTIOﬁ AND COMPLETION

.1 The Developer agrees to obtain a bullding permit and commence
congtruction of the safd development within _ 6 months of the
execution of this Agreement by the Municipality and to complete the
sald development within 24  months thereafter. In the event that the
Developer does not obtain a building permit or commence comstruction
within the 6 month peried or complete construction withia 24
months thereafter then the Municlpallty may at 1its option terminate this

Agreement.

16. APPLICATION FOR REDUCTION OF LETTERS OF CREDIT OR FOR
ASSUMPTION OF MUNICIPAL SERVICES

.1 The Developer may make application to the Municlpality for a
reduction of a Letter of Credit, or for the assumption of & Municipal
Service, in the following manner:

{a) he shall file a letter of application with the Clerk of thae
Municipality;

(b} accompanying the letter of application shall be a letter from
the consultants confirming that certain stages of the
municipal work had been completed in accordance with the
specification requirements of the Development Agreement and
that such services are now at a stage for interim or final

ingpection;
1

{c) the Municipel Clerk shall then give notice of this application
to the varicus municipal departments corcerned and shall reply
as quickly as is poseible.




i
i
it
!
i

%

R A T

R e

17. COMMENCEMENT OF 2 YEAR MAINTENANCE PERIOD

«i A two-year maintenance period to guarantee against defects as
required by this Agreement, shall commence not or the date that the
service is assumed by the Municipality, or in the case of hydro, on the
date that the system ls energized, but shall commence, unless otherwise
agreed upon, on the date that the last service 1s assumed by the
Municipality,

18, APPLICATIONS OF LETTERS OF CREDIT

»1  Any Letter of Credit filed with the Municipality is based upon
the estimated cost of completing matters set out in Schedule "F",
However, any Letter of Credit given to the Municipality to covar these
items, may be held by the Municipality to cover the estimated cost to
complete any of the work required to be performed under the terme of
thie Agreement or for offsetting any cost incurred by the Municipality
pursuant to the provisions of this Agreement,

+2 In the event that the amount of security rémsining in the
Letter of Credit is insufficient to complete the Municipal Services
required under this Agreement, or to comply with the provisions of the
Congtruction Lien Act, then the Munfcipality may give notice to the
Developer that 1t proposes to cash the remalning letter of Gredit and to
cotiplete the Municipal Services, and the cost of completing such
services in excese of the value of the Letter of Credit, shall bhe the
respongibility of the Developer, and shall be invoiced to the Developer,
which fovoice shall be due and payshle within 30 days of the invoice.
All overdue sccounts will bear interest at the rate of 1%% per month.

19. FPLANS ATTACHED

.1 The Plane sttached hereto as Schedules are either photographic
or photostatic reductions of the original plane filed and accepted by
the Municipality. Where uncertainty exists as to the content or
accuracy of these exhibits, the reader should refer to the full scale
drawings filed with the Municipality.

20. TIME OF THE ESSENCE

«1 The parties hereto agree that time shall be of the essence in
this Agreement,

21. INTERPRETATION

.1 It is hereby asgreed that in construing these presents the word

“Developer" and the personal pronoun "he" or "his” relating thereto and:

used therewith, shall be read and construed as 'Developer” and “his",
"hers”, "its" or "their" respectively as the mumher and gender of the
party or parties referred to in each case requires and the number of the
verb agreeing therewith shall be so cometrued as agreeing with the said
word or pronoun 50 substituted. ’

.2 And that all covenants, rights, advantages, privileges,
iwmunities, powers and things hereby secured to the Municipality shall
be equally secured to and exercisable by 1ts successors and assigns as
the case may be.

«3 And that all covenants, liabilities and obligetions entered
into and imposed hereunder upon the DPeveloper, shall be equally binding
upon his, her, its or thelr heirs, executors, administrators and
agrigns, or successors and assigns as the cage may
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be, and that all such covenants and liabilities and obligations shell be
Yoint and several,

THIS AGREEMENT shall enure to the benefic of and be binding upon
each of the parties hereto and thelr vrespective heirs, executors,

adninistrators, successors and assigns.

IN WITNESS WHEREQF the parties hereto have executed this Agreement

on the following dates: 1Q
By the Developer on the 7 day of /h/ﬂ-ng » 1986.

FIRST BAPTYST CHURCH, ORILLIA

"Gordon Skinner - Committee
Chalrman

The Corporation of the City of Orillia on the )[7/{’) day of

%cw)w- 1986,

R ‘:(;;A. .
THE CORPORATION OF, THE®
F YR
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SCHEDULE A"

THIS IS SCHEDULE "A" TO. THE DEVELOPMENT AGREEMENT BEIWEEN THE
CORPORATION OF THE CITY OF ORILLIA AND PIRST BAPTIST CHURCH, ORILLIA

DESCRIPTION

ALL AND SINGULAR that certain Parcel' or tract of land and premises
situate, lying and being composed of Part of the West half of Lot 7,
Concession &4, in the City of Orillia, in the County of Simcoe, and
designated as Parts 1 and 2 on a Reference Description Plan deposited
in the Registry 0ffice for the Reglstry Division of the'Count.y of

Simeoe as P].an‘No. 51R~3569.

SUBJECT TO an eagsement in favour of the Municipal Corporation of the
City of Orillia, registered as Instrument No. 490725 on the 23rd day
of August, 1974 over Part 2, Deposit Plan 51R-3569, for the City of

Orillia.
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SCHEDULE "¢"

THIS IS SCHEDULE “C" TO THE DRVELOPMENT AGREEMENT BEIWEEN THE
CORPORATION OF THE CITY OF ORILLIA AND FIRST BAPTIST CHURCH, ORILLIA

ENGINEERING AGREEMENT

The parties hereto agree that Schedule "C" entitled "Bpgineering
Agreement "which sets out the General Provisions and Standards of the
Municipality with respect to Subdivision and Developwent Agreements,
shall be & separate Agreement which is incorporated into and forms part
of this Agreement. A copy of Schedule "C" shall be available at the
Office of the Clerk of the Municipslity.

A list of subject items contained referred to In Schedule "¢V ig
hereinbefore set out,




SCHEDULE "Bb"

THIS IS SCHEDULE "D" 10 THE DEVELOPMENT AGREREMENT BETWEEN THE
CORPORATION OF THE CITY OF ORILLIA AND FIRST BAPTIST CHURCH, ORILLIA

DEEDS AND EASEMENTS TO BE CONVEYED

A1} title documents to be exchanged shall:

(8}
(b}
{c)

(d)

be properly drawn and executed by the parties;
show a consideration of $2,00;

any Trangfer documents to the Municipality shall be prior
approved by the solicitor for the Munjeipality;

the cost of preparation, execution and registration of
such decuments shall be a finaneial responsibility of the
Developer.

The following lands and easements are required:

ll

Lands to be conveyed to the Municipality

a)

a 2,942 metre road widening scrogs the frontage of the
gald lands on Coldwater Road.

Eagements to the Municipality

a)

an eagsement 9,144 metres iIn width along the entire
easterly boundary of the sald 1lands for municipal
sanitary sewer and water zervices, Such easement shall
contain a provision that the Municipality when installing
any services will use its best efforts to place the water
main along the westerly side of the gaild easement if
first installed leaving the most easterly part for any
asubsequent Installation of a sanitary sewer.




TEIS IS SCHKDJLE "E" T0O THE DEVELOPMENT AGREEMENT BEIWREN THE

SCHEDULE "B"

CORPORATION OF THE CITY OF ORILLIA AND FIRST BAPTIST CHURCH, CRILLIA

CASH DEPOSITS, CAPITAL LEVIES AND SECURITY

The Developer shall, on the dates specified herein, lodge with the

Municipality the following described cash deposits, capitzl levies and

security.
1. TYPE OF SECURITY

Any security required to be filed under this Agreement shall be in
cash, or by Letter of Credit valid for a period of 1 year with
extension provisions and prepared in a form provided by the
Munlcipality. It shall be drawn on a Chartered Bank of Canada and
shall be for the amount hereinafter set out,

REDUCTION OF SECURITY

The Develeper may, as portioms of the work are completed, make
application to the Municipality to reduce the security to such
amount as, in the sole discretion of the Municlpal Clerk, i=s
sufficlent to guarantee the due performance of all the terms of the
Development Agreement including but not a0 as to limit the
generality of the foregolng, Municlpal Services, services and any
other finsncial obligations required of the Developer under this
Agreement, (the costs of which will be estimated by the
Municipality for holdback purposes), and to cover any obligations
of the Munieipality that might arise under the Comstruction Lien
Act, and this samount will also include the security holdback
required for the 2 year maintemance period,

REFUNDABLE DEPOSITS

+1  Guarantee Of Obligations

A cash deposit or Letter of Credit, to an amount hereinafter
set forth, shall be deposited by the Developer with the
Municipality as a guarsntee that the Developer will duly perform
the work and carry out his obligations under this Agreement.

-2 QGuarantee Against Defects In Municipal Services

In the event that the Developer by the terms of this Agreement
is required to construet Municipal Services, a cash depoait or a
Letter of Credit aqual to 5% of the total value of the Municipal
Bervices, shall be deposited with and retained by the Municipality
for a perlod of 2 years after acceptance of the services, as a
guarantee against any defects in the construction of such services,
and also as a guarantee of due complisuce of all provieions and
obligations of this Agreement.

CASH DRPOSITS

The following cash deposits are preliminary estimates only end are
to be paid to the Municipality prior to the execution of this
Agreement by the Municipality. In the event that the actual costs
fncurred by the Municipality exceed the deposits, such excess shall
be invoiced to the Developer and be due and payable 30 days after
demand:

.
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(&} For legal expenses and disbursements in
comection with all negotiations and
documentstion prepaved with respect to
this Development until the matter is completed,
a deposit of . $_1,500,00

SECURITY SUMMARY

Security to the following amounts shsll be deposited with the
Municipality to gusrantee the dve performsnce of all work and
cbligations required under this Agreement as follows:

(a) Estimated cost of Municipal Services to be
constructed in gccordance with Schedule "F"
hereto attached, $29,500.00

(b) Amownt of above deposit to be withheld by the
Municipallty as a guarantes agalmst defects in
conetruction of Municipal Services to extend for
a period of 2 years after the Acceptance of the
Services to cover all performance and obligations
under this Agreement and incivded In Item 3.2
above. $ 1,475.00

ALDITIONS TO SECURITY

The parties hereto agree that in the event that the contract price
for the Municipal Services set out In Schedule “F" attached, is
greater by 10% than the estimates in the sald Schedules, then the
securlity provided for in paragraph 8 above shall be ineressed to an
smount equg) to the tendered contract price,
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SCHEDULE "®¥"

THIS IS SCHEDULE “P". TO THE DEVELOPMENT AGRERMENT RETWEEN THE
CORPORATION OF THE CITY OF ORTILLIA AND FIRST BAPTIST CHURCH, ORILLIA

WORK_COST ESTIMATES

A1l work cost estimates herein are preliminary only and are subject
to an adjustment in the event that the Contract price exceeds the

estimate by 10% or mere.

1. Sanitary sewer installation including 200
metres of main and 3 wmasholes $19,500.00

2. Storm water drainage ditek $10,000.00

TOTAL $29,500.00



BCHEDULE "'g"

TALS Y5 SCHEDULE "G™ T0 7il¥ DEVBLOPMENT AGRERMENT BRTWEEN TIE CORPORATION OF.
THE CITY OF ORTZI)IA AND FIRST BAPTIST GHURCH, ORILLIA

™~ .
i
DRAINAGE PLAN .,
FIRST BAPTIST CHURCH AR :
OF PARY GF (01 EdthethTnY n i
/ o
LITY OF ORILLIA / o
AL 1 Mo t
e

falT

'
30 R 3867

CREM SMSTin o CINE
o

0 st ot
B e

fome CITTSF ANMIA LRSLRyEHT

[ Vi Sty it LD S i
g "-n'mr-aw»u“ i i)
y [t i
. g Rl T
Sl
L O T l
I- Loy, g
N i !
: | '
k3 ‘ & ¢ ' (A i !
+ “
8 W I W e w e lh ? - 4 ] e
u e haw B ! / !
* o i ‘
R E DL ! ! '
) [ e
T ) "DEARDEN. & . STAKYON LTo. |
d OATANID LRRS fusveeame i .
< MiKear S . soubonim p {
e 2 2 ORILLIA 7 DNYA

| S— " - S . . —




Appendix B
Pre, Post and Uncontrolled Flows
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Calculation Sheet 1

Project: PROPOSED RESIDENTIAL BUILDING
Address: 233, 249, 261 Coldwater Road
Town/Township/City Orillia
Project No. n2123
Proposed Development Area (mz) 15076.18
PRE-DEVELOPMENT RUNOFF COFFICENT
RUNOFF
AREA TYPE AREA (M) COEFFICIENT AREA x C
"C"
ASPHALT/CONC. 0.00 0.90 0.00
Gravel 108.77 0.90 97.89
LANDSCAPED AREA 14967.41 0.25 3741.85
YAREA X C 3839.75
WEIGHTED AVERAGE "C" 0.25
AREA "A" (Hectares) 1.51
Rainfall Intensity: | =ATE
Where:
i = Rainfall Intensity (mm/hr)
A = coefficient
B = coefficient
C = coefficient
t =Time of concentration (min) 18.73
Design Flow: Q = 0.0028(C)(I) (A)
Where:
Q= design flow (m3/s)
¢ = runoff coefficient (dimensionless)
1 = average rainfall intensity (mm/hr)
A = drainage area (ha)
Return
Period 2 -Years 5-Years | 10 -Years | 25-Years | 50 -Years |100-Years
(Years)
A 22.500 29.900 34.800 40.900 45.500 50.000
B -0.728 -0.725 -0.724 -0.723 -0.722 -0.722
t (mins) 18.73 18.73 18.73 18.73 18.73 18.73
i (mm/hr) 52.51 69.53 80.83 94.89 105.44 115.87
Weighted Avg. C 0.25 0.25 0.25 0.25 0.25 0.25
Pre-development
Flow(l/sec) 56.45 74.76 86.91 102.02 113.36 124.57

Design Sheet V1

Last updated 2022-09-23
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Calculation Sheet 2

Project: PROPOSED RESIDENTIAL BUILDING
Address: 233, 249, 261 Coldwater Road
Town/Township/City Orillia
Project No. n2123
Proposed Development Area (m’) 15076.18
POST DEVELOPMENT RUNOFF COFFICENT
RUNOFF
AREA TYPE AREA (MP) COEFFICIENT AREA x C
"C"
ASPHALT/CONC. 7551.77 0.90 6796.59
BUILDING 2143.12 0.90 1928.81
LANDSCAPED AREA 4133.56 0.25 1033.39
GREEN ROOF 1247.73 0.25 311.93
YAREA X C 9758.79
WEIGHTED AVERAGE "C" 0.70
AREA "A" (Hectares) 1.51
Rainfall intensity: | = At B
Where:
i = Rainfall Intensity (mm/hr)
A = coefficient
B = coefficient
C = coefficient
t =Time of concentration (min) 10.00
Design Flow: Q=0.0028(C)(I)(A)
Where:
Q= Design flow (m3/s)
¢ = Runoff coefficient (dimensionless)
1 = Average rainfall intensity (mm/hr)
A = Drainage area (ha)
Return
Period 2 -Years 5-Years 10 -Years 25 -Years | 50 -Years 100-Years
(Years)
A 22.50 29.90 34.80 40.90 45.50 50.00
B -0.728 -0.725 -0.724 -0.723 -0.722 -0.722
t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
i (mm/hr) 82.92 109.61 127.34 149.39 165.90 182.30
Weighted Avg. C 0.70 0.70 0.70 0.70 0.70 0.70
Adjustment 1.00 1.00 1.00 1.10 1.20 1.25
C-Adjusted 0.70 0.70 0.70 0.77 0.84 0.88
Q(l/sec) 245.03 323.88 376.28 485.59 588.25 673.37

Design Sheet V1

Last updated 2022-09-23



N Calculation Sheet 3

(Uncontrolled Flow)

n Enginaaring inc

Project: PROPOSED RESIDENTIAL BUILDING
Address: 233, 249, 261 Coldwater Road
Town/Township/City Orillia
Project No. n2123
Proposed Development Area (mz) 15076.18

POST DEVELOPMENT RUNOFF COFFICENT (Uncontrolled)

RUNOFF
AREA TYPE AREA (M) COEFFICIENT AREA x C
"C"

ASPHALT/CONC. 0.00 0.90 0.00

Gravel 0.00 0.90 0.00
LANDSCAPED AREA 1077.46 0.25 269.37
YAREA X C 269.37

WEIGHTED AVERAGE "C" 0.25

AREA "A" (Hectares) 0.11

Rainfall intensity: | =ATE

Where:

I = Rainfall Intensity (mm/hr)

A = coefficient

B = coefficient

C = coefficient

t =Time of concentration (min) 10.00

Design Flow: Q = 0.0028(C)(I) (A)

Where:

Q= design flow (m3/s)

C = runoff coefficient (dimensionless)
I = average rainfall intensity (mm/hr)
A = drainage area (ha)

Return
Period 2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years
(Years)
A 22.50 29.90 34.80 40.90 45,50 50.00
B -0.728 -0.725 -0.724 -0.723 -0.722 -0.722
C 0.781 0.766 0.760 0.757 0.751 0.759
t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
| (mm/hr) 82.92 109.61 127.34 149.39 165.90 182.30
Weighted Avg. C 0.25 0.25 0.25 0.25 0.25 0.25
Adjustment 1.00 1.00 1.00 1.10 1.20 1.25
C-Adjusted 0.25 0.25 0.25 0.28 0.30 0.31
Q (I/sec) 6.25 8.27 9.60 12.39 15.01 17.19
Design Sheet V1

Last updated 2022-09-23



Calculation Sheet: 4
TIME OF CONCENTRATION

Time of Concentration [Tc]

Bransby Equation ( for C > 0.40)

0.057L
TC = SO.ZAO.I
Where:

Tc = time of concentration, minutes

C = Rational method runoff coefficient
L = catchment or watershed length, m
Sw = catchment or watershed slope, %
A = catchment or watershed area, ha

Ref: MTO Drainage Management Manual, 1997 ::

Page 4.15

Airport Equation (for C <0.4)

~3.26(1.1-C)L*?
- S 0.33

w

T

c

Where:

Tc = time of concentration, minutes

C = Rational method runoff coefficient
L = catchment or watershed length, m
Sw = catchment or watershed slope, %
A = catchment or watershed area, ha

Pre-Development [Tc]

Length [L]inm = 155.75
Slope [S] in % = 6.18
Area [A]in Ha = 1.51
Rational Mathod Runoff Coefficient C = 0.26
Pre-Dev [Tc] in min = 18.73
Post-Development [Tc]

Length [L] inm = 155.75
Slope [S]in % = 6.44
Rational Mathod Runoff Coefficient C = 0.70
Area [A]in Ha = 1.51

Post-Dev [Tc] in min =

5.87




Appendix C
Orifice Pipe Sizing & Onsite Detention Storage
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Table 1
Orifice Sizing Calculations

PROPOSED COMMUNITY BUILDING

Address: 233, 249, 261 Coldwater Road
Town/Township/City Orillia

Project No. n2123

Proposed Development Area (m?) 15076.18

Orifice Location

MH2

Orifice Type

Orfice Pipe

Orifice Invert Elevation 264.840|m
Min. Ground Elevation 266.380|m
Orifice Center Elevation 264.900
Diameter of Orifice Pipe 120|mm
Area of Orifice (A) 0.011304|m?
Coefficient of Discharge (Cy) 0.8
Gravitational Constant 9.81

Orifice Flow Equation:

Where:
Q = Flow ( m3/sec)
A, = Orifice area (mz)

g = Gravitational Constant
H = Center line head (m)

Q=C,4Ay29H

C4= coefficient of discharge, dimensionless, typically between 0.6 and 0.85, depending on the orifice geometry

2 years 5 years 10 years 25 years 50 years | 100 years

Ponding Depth (m) 0.07 0.09 0.12 0.12 0.12 0.12

Water Elevation 266.45 266.47 266.50 266.50 266.50 266.50
Upstearm Head (m) 1.550 1.570 1.600 1.600 1.600 1.600
Controlled Discharge (L/sec) 49.87 50.19 50.67 50.67 50.67 50.67
Discharge Velocity (m/sec) 4.41 4.44 4.48 4.48 4.48 4.48

Uncontrolled Flow (L/sec) 6.25 8.27 9.60 12.39 15.01 17.19
Pre-development Flow(L/sec) (2 yrs) 56.45 74.76 86.91 102.02 113.36 124.57
Allowable Flow (L/sec) 50.20 66.49 77.30 89.63 98.35 107.39
Detention Storage Required (m3) 116.77 175.13 214.89 268.38 310.83 350.31
Storage Used in MH (m°) 52.01 52.01 52.01 52.01 52.01 52.01

Storage Used in Pipe (m°) 129.90 129.90 129.90 129.90 129.90 129.90
Roof Storage (m°®) 62.81 62.81 62.81 62.81 62.81 62.81

Storage Ponding Used (m°) 114.01 114.01 114.01 114.01 114.01 114.01
Proposed Available Storage 358.73 358.73 358.73 358.73 358.73 358.73
Maximuim Available Storage (At 100 years) 354.82 354.82 354.82 354.82 354.82 354.82




On-Site Storage Calculator

Table 2A - 2 Years Storage

Project:

Address:

City/Township/County:

Project No:

[

n Engineering inc
PROPOSED COMMUNITY BUILDING
233, 249, 261 Coldwater Road
Orillia
n2123

Equation of IDF:

R = 0.70 | = Rainfall Intensity (mm/hr)
A= 1.51 ha i= A T = Time of Concentration (hr)
Q release = 0.050 m’/s (t + B)C A= 22.5
49.87 L/s B= -0.728
_ 5 Max. Storage Required (m®) 116.77
te I, > Qstored Peak Volume
(min) (mm/hr) (m°/s) (m°/s) (m°) Comments
1 443.28 1.299 1.250 74.976
2 267.63 0.785 0.735 88.160
3 199.22 0.584 0.534 96.145
4 161.58 0.474 0.424 101.709
5 137.35 0.403 0.353 105.830
6 120.28 0.353 0.303 108.979
7 107.51 0.315 0.265 111.422
8 97.55 0.286 0.236 113.326
9 89.53 0.262 0.213 114.803
10 82.92 0.243 0.193 115.931
11 77.36 0.227 0.177 116.769 i
12 72.62 0.213 0.163 117.362




On-Site Storage Calculator

Table 2B - 5 Years Storage

Project:

Address:

City/Township/County:

Project No:

7]

n Engineering inc

PROPOSED COMMUNITY BUILDING
233, 249, 261 Coldwater Road

Orillia
n2123

Equation of IDF:

R= 0.70 A | = Rainfall Intensity (mm/hr)
A= 1.51 ha T = Time of Concentration (hr)
Q release = 0.050 M*/s (t+B)° A= 29.9
50.19 L/s B= -0.725
Max. Storage Required (m®) 175.13
t i Peak Volume
(m(i:n) (m mslhr) (nglss) ((gr;t%rse)d (m”) Comments
1 581.88 1.719 1.669 100.153
2 352.03 1.040 0.990 118.805
3 262.37 0.775 0.725 130.518
4 212.98 0.629 0.579 138.996
5 181.17 0.535 0.485 145.543
6 158.73 0.469 0.419 150.789
7 141.95 0.419 0.369 155.090
8 128.85 0.381 0.331 158.668
9 118.31 0.350 0.299 161.673
10 109.61 0.324 0.274 164.211
11 102.29 0.302 0.252 166.360
12 96.03 0.284 0.234 168.180
13 90.62 0.268 0.218 169.716
14 85.88 0.254 0.204 171.004
15 81.69 0.241 0.191 172.076
16 77.95 0.230 0.180 172.955
17 74.60 0.220 0.170 173.661
18 71.57 0.211 0.161 174.212
19 68.82 0.203 0.153 174.622
20 66.31 0.196 0.146 174.904
21 64.01 0.189 0.139 175.069
22 61.88 0.183 0.133 175.125 i




(]

n Engineering inc

On-Site Storage Calculator Project: PROPOSED COMMUNITY BUILDING
Address: 233, 249, 261 Coldwater Road

City/Township/County: Orillia

Project No: n2123
Table 2C - 10 Years Storage

Equation of IDF:

R= 0.70 . A | = Rainfall Intensity (mm/hr)
A= 1.51 ha 1= (t+B)° T = Time of Concentration (hr)
Q release = 0.051 M’/s A= 34.8
50.67 L/s B=-0.724
Max. Storage Required (m?) 214.89
t? i10 Q310 Qst;)red Peak V(;Iume Comments
(min) (mm/hr) (m*/s) (m*/s) (m)
1 674.47 1.993 1.942 116.540
2 408.33 1.207 1.156 138.712
3 304.46 0.900 0.849 152.816
4 247.21 0.730 0.680 163.158
5 210.33 0.622 0.571 171.255
6 184.32 0.545 0.494 177.838
7 164.86 0.487 0.436 183.320
8 149.67 0.442 0.392 187.961
9 137.43 0.406 0.355 191.935
10 127.34 0.376 0.326 195.366
11 118.85 0.351 0.301 198.343
12 111.59 0.330 0.279 200.937
13 105.31 0.311 0.261 203.200
14 99.81 0.295 0.244 205.176
15 94.94 0.281 0.230 206.899
16 90.61 0.268 0.217 208.396
17 86.72 0.256 0.206 209.693
18 83.20 0.246 0.195 210.809
19 80.01 0.236 0.186 211.761
20 77.09 0.228 0.177 212.564
21 74.42 0.220 0.169 213.230
22 71.95 0.213 0.162 213.771
23 69.67 0.206 0.155 214.195
24 67.56 0.200 0.149 214.512
25 65.59 0.194 0.143 214.729
26 63.76 0.188 0.138 214.853
27 62.04 0.183 0.133 214.890 ***




On-Site Storage Calculator

City/Township/County:

Table 2D - 25 Years Storage

Project No:

Project:

Address:

(]

n Engineering inc

#REF!

233, 249, 261 Coldwater Road

Orillia
#REF!

Equation of IDF:

R= 0.70 _ A | = Rainfall Intensity (mm/hr)
A= 1.51 ha 1= c T = Time of Concentration (hr)
Q release = 0.051 m’/s (t+B) A= 40.9
50.67 L/s B=-0.723
Max. Storage Required (m®) 268.38
t i Peak Volume
(m(i:n) (m ri?h r) (f?dz/z) ((?;\tg/:)d (m”) comments
1 789.4537 2.333 2.282 136.927
2 478.27973 1.413 1.363 163.514
3 356.7533 1.054 1.004 180.632
4 289.75924 0.856 0.806 193.332
5 246.58767 0.729 0.678 203.395
6 216.13411 0.639 0.588 211.678
7 193.33958 0.571 0.521 218.668
8 175.54667 0.519 0.468 224.669
9 161.21644 0.476 0.426 229.887
10 149.39177 0.441 0.391 234.465
11 139.44397 0.412 0.361 238.511
12 130.94189 0.387 0.336 242.105
13 123.57927 0.365 0.315 245.310
14 117.13214 0.346 0.295 248.178
15 111.43271 0.329 0.279 250.747
16 106.35255 0.314 0.264 253.053
17 101.79164 0.301 0.250 255.122
18 97.670777 0.289 0.238 256.978
19 93.926428 0.278 0.227 258.641
20 90.506959 0.267 0.217 260.129
21 87.369955 0.258 0.208 261.456
22 84.480225 0.250 0.199 262.634
32 64.43224 0.190 0.140 268.272
33 63.014585 0.186 0.136 268.361
34 61.669071 0.182 0.132 268.383 ***
35 60.390061 0.178 0.128 268.340
36 59.172505 0.175 0.124 268.235




(7]

n Engineering inc

On-Site Storage Calculator Project: #REF!

Address: 233, 249, 261 Coldwater Road

City/Township/County: Orillia

Project No: #REF!
Table 2E - 50 Years Storage

Equation of IDF:

R= 0.70 io A | = Rainfall Intensity (mm/hr)
A= 1.51 ha (t+B)° T = Time of Concentration (hr)
Q release = 0.051 m’/s A= 455
50.67 L/s B= -0.722
Max. Storage Required (m%|  310.83
te i50 Qfo Qst:)red Peak V?Iume Comments
(min) (mm/hr) (m*/s) (m*/s) (m”)
1 874.65 2.585 2.534 152.033
2 530.26 1.567 1.516 181.947
3 395.69 1.169 1.119 201.342
4 321.48 0.950 0.899 215.826
5 273.64 0.809 0.758 227.376
6 239.89 0.709 0.658 236.948
7 214.62 0.634 0.584 245.082
8 194.90 0.576 0.525 252.115
9 179.01 0.529 0.478 258.277
10 165.90 0.490 0.440 263.727
11 154.86 0.458 0.407 268.584
12 145.43 0.430 0.379 272.939
13 137.27 0.406 0.355 276.861
14 130.12 0.384 0.334 280.407
15 123.79 0.366 0.315 283.621
16 118.16 0.349 0.298 286.541
17 113.10 0.334 0.284 289.198
18 108.53 0.321 0.270 291.618
19 104.37 0.308 0.258 293.822
20 100.58 0.297 0.247 295.832
21 97.09 0.287 0.236 297.662
22 93.89 0.277 0.227 299.327
23 90.92 0.269 0.218 300.841
24 88.17 0.261 0.210 302.213
25 85.61 0.253 0.202 303.455
26 83.22 0.246 0.195 304.575
27 80.98 0.239 0.189 305.581
28 78.88 0.233 0.182 306.480
29 76.91 0.227 0.177 307.279
30 75.05 0.222 0.171 307.984
31 73.29 0.217 0.166 308.599
32 71.63 0.212 0.161 309.130
33 70.06 0.207 0.156 309.582
34 68.57 0.203 0.152 309.958
35 67.15 0.198 0.148 310.262
36 65.79 0.194 0.144 310.498
37 64.51 0.191 0.140 310.669
38 63.28 0.187 0.136 310.777
39 62.10 0.183 0.133 310.827 =*#**

S
o

60.97 0.180 0.130 310.820




On-Site Storage Calculator

Table 2F - 100 Years Storage

City/Township/County:

Project:

Address:

Project No:

(]

n Engineering inc

PROPOSED COMMUNITY BUILDING
233, 249, 261 Coldwater Road

Orillia
n2123

Equation of IDF:

R = 0.70 | = Rainfall Intensity (mm/hr)
A= 151 ha | = AT © T = Time of Concentration (hr)
Q release = 0.051 m’/s A= 50
50.67 Lis B= -0.722
Max. Storage Required (m®)|  350.31
te 100 Q100 Qstored Peak Volume SN
(min) (mm/hr) (m%/s) (mfs) (m°)
1 961.16 2.818 2.767 166.017
2 582.71 1.708 1.658 198.904
3 434.82 1.275 1.224 220.322
4 353.27 1.036 0.985 236.385
5 300.70 0.882 0.831 249.252
6 263.61 0.773 0.722 259.961
7 235.85 0.691 0.641 269.102
8 214.17 0.628 0.577 277.044
9 196.71 0.577 0.526 284.035
10 182.30 0.534 0.484 290.251
11 170.18 0.499 0.448 295.820
12 159.82 0.469 0.418 300.842
13 150.84 0.442 0.392 305.392
14 142.99 0.419 0.368 309.532
15 136.04 0.399 0.348 313.310
16 129.84 0.381 0.330 316.767
17 124.28 0.364 0.314 319.938
18 119.26 0.350 0.299 322.850
19 114.69 0.336 0.286 325.528
20 110.52 0.324 0.273 327.993
21 106.70 0.313 0.262 330.262
22 103.17 0.302 0.252 332.352
23 99.91 0.293 0.242 334.276
24 96.89 0.284 0.233 336.047
25 94.08 0.276 0.225 337.675
26 91.45 0.268 0.217 339.170
27 88.99 0.261 0.210 340.541
28 86.69 0.254 0.203 341.795
29 84.52 0.248 0.197 342.940
30 82.47 0.242 0.191 343.982
35 73.79 0.216 0.166 347.837
40 67.01 0.196 0.146 349.815
45 61.54 0.180 0.130 350.306 MAX




Technical Specification

Control Point Head (M) | Flow (I/s)
Primary Design 2.920 1.150
Flush-Flo™ 0.038 0.177
Kick-Flo® 0.038 0.177
Mean Flow 0.794

hydro-int.com/patents

BENCHING

POSITION & DIRECTION
OF INLET PIPE(S) WILL
BE SPECIFIED ON THE
CONTRACT DRAWINGS

100mm MIN
FOR FIXINGS

FIXING LUGS WITH
MASONRY STUD ANCHOR

Hydro-Brake® Optimum Flow Control including:

. 3mm grade 304L

. Integral stainless steel pivoting by-pass
door allowing clear line of sight through to
outlet, c/w stainless steel operating rope

. Beed blasted finish to maximise corrosion

resistance
»  Stainless steel fixings

. Rubber gasket to seal outlet
. Indicative Weight: 2 kg

FIXING BOLTS*

HYDRO-BRAKE® OPTIMUM
FLOW CONTROL FITTED WITH
PIVOTING BYPASS DOOR*

75
(MINIMUM)

ACCESS TO BE POSITIONED
ABOVE BYPASS DOOR

I.D. OUTLET

stainless steel

APPROVAL
INSPECTION
cEnrlFchrlaN

CERTIFICATE 08/4596

W
Appr oved
PT/329/0412

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*

IMPORTANT:

L ’
—4 L
— -l'- — —— ——
) RUBBER GASKET , B PIVOTING BYPASS
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o / - STEEL ROPE*
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SECTION A-A SECTION B-B

<> LIMIT OF HYDRO INTERNATIONAL SUPPLY

THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL

ALL CIVIL AND INSTALLATION WORK BY OTHERS

* WHERE SUPPLIED
HYDRO-BRAKE® FLOW CONTROL & HYDRO-BRAKE® OPTIMUM FLOW CONTROL ARE REGISTERED TRADEMARKS FOR FLOW
CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

The head/flow characteristics of this SCU-0025-1150-2920-1150

REE)\S/IIgE Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling H yd ro
evaluates the full head/flow characteristic curve.

' The use of any other flow control will invalidate any design based on this data °

4 and could constitute a flood risk. I nternatlonal ®
DATE 6/16/2022 6:15 PM
SITE 233, 249, 261 Coldwater Road SCU-0025-1150-2920-1150
DESIGNER |Erfan Haidari :

Hydro-Brake® Optimum
REF 1722 12 2280 y P
© 2022 Hydro International Ltd, 94 Hutchins Drive, Portland, Maine, 04102-1930. Tel; +1 (207) 756 6200 Fax; +1 (207) 756 6212 Web; www.hydro-int.com Email; enquiries@hydro-int.com

eh@nengineering.com
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Technical Specification

Flush-Flo

Control Point Head (m) Flow (I/s) .
Primary Design 2.920 1.150

Kick-Flo®

0.038 0.177 APPROVAL
BBAE:
0.038 0.177 CERTIFICATION

Mean Flow 0.794

CERTIFICATE No 08/4596

hydro-int.com/patents

APPROV%D
PT/329/0412

Head (m) Flow (Is)
0.000 | 0.000
0.101 | 0.263
0201 | 0.352
0302 | 0.419
0.403 | 0.474
0503 | 0.523
0.604 | 0.566
0.705 | 0.606

0.806 0.643
0.906 0.677
1.007 0.710
= 1.108 0.741
3 2 1.208 | 0.770
T 1.309 0.799
1.410 0.826
1.510 0.852
1.611 0.877
1 1.712 0.901
1.812 0.925
1.913 0.948
2.014 0.970
2114 0.992
0 2.215 1.013
0.0 02 04 06 0.8 10 12 2.316 1.034
Row(s) 2417 | 1.055
2.517 1.074
2.618 1.094
2.719 1.113
2.819 1.132
2.920 1.150
DESIGN The head/flow characteristics of this SCU-0025-1150-2920-1150 Hydro-Brake Optimum®
ADVICE ELc;v:a (gtoerrlitgtt)ilCa(r:elzJ rl\Jlgi-que. Dynamic hydraulic modeling evaluates the full head/flow H d r o§
! ::g g:al sz :‘::st?:sg ;l?]vgo(:jo:}tsrko.l will invalidate any design based on this data |ntern atlonal
geEfS'GNER 'fr/fazg_ﬁa;igg% Hydro-Brake Optimum®

© 2018 Hydro Intemational, 94 Hutchins Dr, Portland, VE 04102, USA. Tel: +1 (207) 756 6200 Fax: +1 (207) 756 6212 Web: hydro-int.com Emil: designtools@hy dro-int.com
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Technical Specification

Control Point Head (M) | Flow (I/s)
Primary Design 1.920 1.200
Flush-Flo™ 0.042 0.230
Kick-Flo® 0.042 0.230
Mean Flow 0.830

hydro-int.com/patents

BENCHING

POSITION & DIRECTION
OF INLET PIPE(S) WILL
BE SPECIFIED ON THE
CONTRACT DRAWINGS

100mm MIN
FOR FIXINGS

FIXING LUGS WITH
MASONRY STUD ANCHOR

Hydro-Brake® Optimum Flow Control including:

. 3mm grade 304L

. Integral stainless steel pivoting by-pass
door allowing clear line of sight through to
outlet, c/w stainless steel operating rope

. Beed blasted finish to maximise corrosion

resistance
»  Stainless steel fixings

. Rubber gasket to seal outlet
. Indicative Weight: 2 kg

FIXING BOLTS*

HYDRO-BRAKE® OPTIMUM
FLOW CONTROL FITTED WITH
PIVOTING BYPASS DOOR*

75
(MINIMUM)

ACCESS TO BE POSITIONED
ABOVE BYPASS DOOR

I.D. OUTLET

stainless steel

APPROVAL
INSPECTION
cEnrlFchrlaN

CERTIFICATE 08/4596

W
Appr oved
PT/329/0412

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*

IMPORTANT:

L H
—_ Ll
— _l'_ -— __‘:_
. RUBBER GASKET [ PIVOTING BYPASS
N . DOOR OPERATING
N / o STEEL ROPE*
—1" SPIGOT - .
a
5 2 W
4 N
o
= g . €] PIVOTING
gy : BYPASS DOOR*
|~ <
T :
R \2 A - N s oa b
~_ Sump ==
65
35
70 270
SECTION A-A SECTION B-B

<> LIMIT OF HYDRO INTERNATIONAL SUPPLY

THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL

ALL CIVIL AND INSTALLATION WORK BY OTHERS

* WHERE SUPPLIED
HYDRO-BRAKE® FLOW CONTROL & HYDRO-BRAKE® OPTIMUM FLOW CONTROL ARE REGISTERED TRADEMARKS FOR FLOW
CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

The head/flow characteristics of this SCU-0028-1200-1920-1200

REE)\S/IIgE Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling H yd ro
evaluates the full head/flow characteristic curve.

' The use of any other flow control will invalidate any design based on this data °

4 and could constitute a flood risk. I nternatlonal ®
DATE 6/16/2022 6:19 PM
SITE 233, 249, 261 Coldwater Road SCU-0028-1200-1920-1200
DESIGNER |Erfan Haidari :

Hydro-Brake® Optimum
REF 2122 12 2280 y P
© 2022 Hydro International Ltd, 94 Hutchins Drive, Portland, Maine, 04102-1930. Tel; +1 (207) 756 6200 Fax; +1 (207) 756 6212 Web; www.hydro-int.com Email; enquiries@hydro-int.com

eh@nengineering.com
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Technical Specification
Control Point Head (m) Flow (I/s) .
Primary Design 1.920 1.200
Flush-Flo 0.042 0.230 :\I\ngggrl'\él“ \/
Kick-Flo® 0.042 0.230 BBA TS TN, \TION APPROVED
Mean Flow 0.830 CERTIFICATE No 08/4536 PT/329/0412
hydro-int.com/patents
Head (m) Flow (Is)
0.000 0.000
0.066 0.277
0.132 0.369
25 0199 | 0.439
0.265 0.497
0.331 0.547
20 0.397 0.592
0.463 0.634
0.530 0.672
0.596 0.708
5 0.662 0.742
= 0.728 0.774
=1 0794 | 0.805
T 0.861 | 0.834
" 0.927 | 0.863
0.993 0.890
1.059 0.916
1.126 0.941
05 1192 | 0.966
1.258 0.990
1.324 1.013
1.390 1.036
00 1.457 1.058
0.0 0.2 04 0.6 08 1.0 12 1 1.523 1.079
Fow(s) 1589 | 1.100
1.655 1.121
1.721 1.141
1.788 1.161
1.854 1.180
1.920 1.199
DESIGN The head/flow characteristics of this SCU-0028-1200-1920-1200 Hydro-Brake Optimum®
Flow Control are unique. Dynamic hydraulic modeling evaluates the full head/flow
ADVICE characteristic cune. H d ro§
! ::g g:al sz :‘::st?:sg ;l?]vgo(:jo:}tsrko.l will invalidate any design based on this data Intern atlonal
DATE 6/16/2022 6:19 PM
Site 233, 249, 261 Coldwater Road SCU-0028-1200-1920-1200
SCSIGTER gr/fazr;_l-:a;igg% Hydro-Brake Optimum®

© 2018 Hydro Intemational, 94 Hutchins Dr, Portland, VE 04102, USA. Tel: +1 (207) 756 6200 Fax: +1 (207) 756 6212 Web: hydro-int.com Emil: designtools@hy dro-int.com
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Technical Specification

Control Point Head (M) | Flow (I/s)
Primary Design 2.820 0.930
Flush-Flo™ 0.034 0.141
Kick-Flo® 0.034 0.141
Mean Flow 0.645

hydro-int.com/patents

BENCHING

POSITION & DIRECTION
OF INLET PIPE(S) WILL
BE SPECIFIED ON THE
CONTRACT DRAWINGS

100mm MIN
FOR FIXINGS

FIXING LUGS WITH
MASONRY STUD ANCHOR

Hydro-Brake® Optimum Flow Control including:

. 3mm grade 304L

stainless steel

. Integral stainless steel pivoting by-pass
door allowing clear line of sight through to
outlet, c/w stainless steel operating rope

. Beed blasted finish to maximise corrosion

resistance
»  Stainless steel fixings

. Rubber gasket to seal outlet

. Indicative Weight: 2 kg

FIXING BOLTS*

HYDRO-BRAKE® OPTIMUM
FLOW CONTROL FITTED WITH
PIVOTING BYPASS DOOR*

75
(MINIMUM)

RUBBER GASKET,

ACCESS TO BE POSITIONED
ABOVE BYPASS DOOR

I.D. OUTLET

a

APPROVAL
II\ISPEC"ION
BBA EEHNFIEM’IDN
CERTIFICATE 08/4596
W
Appro Yed
PT/329/0412

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*

PIVOTING BYPASS

IMPORTANT:

DOOR OPERATING

N - STEEL ROPE*
—1" SPIGOT - .
A
. o : R
o
= 2 .2 <« PIVOTING
— : BYPASS DOOR*
iy PO -
i n -
S \ < < IR «
\SUMP —r
50
30
60 255
SECTION A-A SECTION B-B

<> LIMIT OF HYDRO INTERNATIONAL SUPPLY

THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL

ALL CIVIL AND INSTALLATION WORK BY OTHERS

* WHERE SUPPLIED
HYDRO-BRAKE® FLOW CONTROL & HYDRO-BRAKE® OPTIMUM FLOW CONTROL ARE REGISTERED TRADEMARKS FOR FLOW
CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

DESIGN The head/flow characteristics of this SCU-0022-9300-2820-9300
ADVICE Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling ro
evaluates the full head/flow characteristic curve.

' The use of any other flow control will invalidate any design based on this data °

4 and could constitute a flood risk. Internatlonal ®
DATE 6/16/2022 6:24 PM
SITE 233, 249, 261 Coldwater Road SCU-0022-9300-2820-9300
DESIGNER |Erfan Haidari Hvd :

ro-Brake® Optimum
REF 3122 12 2280 y P
© 2022 Hydro International Ltd, 94 Hutchins Drive, Portland, Maine, 04102-1930. Tel; +1 (207) 756 6200 Fax; +1 (207) 756 6212 Web; www.hydro-int.com Email; enquiries@hydro-int.com

eh@nengineering.com
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P

APPROVAL
INSPECTION
TESTING
CERTIFICATION

CERTIFICATE No 08/4596

Technical Specification
Control Point Head (m) Flow (I/s)
Primary Design 2.820 0.930
Flush-Flo 0.034 0.141
Kick-Flo® 0.034 0.141
Mean Flow 0.645
hydro-int.com/patents
5
4
E
2 3
T
2
1
0
0.0 0.2 04 06
Flow (I/s)

0.8 10 12

APPROV%D
PT/329/0412

Head (m) Flow (Is)
0.000 | 0.000
0.097 | 0.215
0.194 | 0.287
0292 | 0.341
0.389 | 0.386
0.486 | 0.425
0.583 | 0.460
0.681 | 0.492
0778 | 0522
0.875 | 0.550
0972 | 0576
1070 | 0.601
1167 | 0.625
1264 | 0.647
1361 | 0.669
1459 | 0.690
1556 | 0.710
1653 | 0.730
1750 | 0.749
1848 | 0.768
1.045 | 0.786

2.042 0.803
2.139 0.820
2.237 0.837

2.334 0.853
2.431 0.869
2.528 0.885
2.626 0.900
2.723 0.915
2.820 0.930

DESIGN The head/flow characteristics of this SCU-0022-9300-2820-9300 Hydro-Brake Optimum®
ADVICE Flow Control are unique. Dynamic hydraulic modeling evaluates the full head/flow
characteristic cune. ro
1 The use of any other flow control will invalidate any design based on this data |nternat|0na|
= and could constitute a flood risk.
DATE 6/16/2022 6:24 PM
Site 233, 249, 261 Coldwater Road SCU-0022-9300-2820-9300
DESIGNER | Erfan Haidari .
= 35515 5950 Hydro-Brake Optimum®

© 2018 Hydro Intemational, 94 Hutchins Dr, Portland, VE 04102, USA. Tel: +1 (207) 756 6200 Fax: +1 (207) 756 6212 Web: hydro-int.com Emil: designtools@hy dro-int.com
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Technical Specification

Control Point Head (M) | Flow (I/s)
Primary Design 2.090 3.800
Flush-Flo™ 0.076 0.851
Kick-Flo® 0.076 0.851
Mean Flow 2.597

hydro-int.com/patents

BENCHING

POSITION & DIRECTION
OF INLET PIPE(S) WILL
BE SPECIFIED ON THE
CONTRACT DRAWINGS

100mm MIN
FOR FIXINGS

FIXING LUGS WITH
MASONRY STUD ANCHOR

Hydro-Brake® Optimum Flow Control including:

. 3mm grade 304L

stainless steel

. Integral stainless steel pivoting by-pass
door allowing clear line of sight through to
outlet, c/w stainless steel operating rope

. Beed blasted finish to maximise corrosion

resistance
»  Stainless steel fixings

. Rubber gasket to seal outlet

. Indicative Weight: 6 kg

FIXING BOLTS*

HYDRO-BRAKE® OPTIMUM
FLOW CONTROL FITTED WITH
PIVOTING BYPASS DOOR*

75
(MINIMUM)

RUBBER GASKET,

ACCESS TO BE POSITIONED
ABOVE BYPASS DOOR

I.D. OUTLET

a

APPROVAL
II\ISPEC"ION
BBA EEHNFIEM’IDN
CERTIFICATE 08/4596
W
Appro Yed
PT/329/0412

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*

PIVOTING BYPASS

IMPORTANT:

DOOR OPERATING

. - STEEL ROPE*
— SPIGOT " B
] <
4 -
n
= © .2 <« PIVOTING
gy : BYPASS DOOR*
. as
L ]
T :
S \ < < IR «
\ SuP a|l < - .
110
60
120 315
SECTION A-A SECTION B-B

<> LIMIT OF HYDRO INTERNATIONAL SUPPLY

THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL

ALL CIVIL AND INSTALLATION WORK BY OTHERS

* WHERE SUPPLIED
HYDRO-BRAKE® FLOW CONTROL & HYDRO-BRAKE® OPTIMUM FLOW CONTROL ARE REGISTERED TRADEMARKS FOR FLOW
CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

DESIGN The head/flow characteristics of this SCU-0050-3800-2090-3800
ADVICE Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling ro
evaluates the full head/flow characteristic curve.

' The use of any other flow control will invalidate any design based on this data °

4 and could constitute a flood risk. Internatlonal ®
DATE 6/16/2022 6:25 PM
SITE 233, 249, 261 Coldwater Road SCU-0050-3800-2090-3800
DESIGNER | Erfan Haidari Hydro-Brake® Optimum
REF 4

© 2022 Hydro International Ltd, 94 Hutchins Drive, Portland, Maine, 04102-1930. Tel; +1 (207) 756 6200 Fax; +1 (207) 756 6212 Web; www.hydro-int.com Email; enquiries@hydro-int.com

eh@nengineering.com
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Technical Specification
Control Point Head (m) Flow (I/s)
Primary Design 2.090 3.800 A
Flush-Flo 0.076 0.851 :\I\ngggrl'\él“ \/
Kick-Flo® 0.076 0.851 BBA TS TN, \TION APPROVED
Mean Flow 2597 CERTIFICATE No 08/4536 PT/329/0412
hydro-int.com/patents
Head (m) Flow (Is)
0.000 0.000
0.072 0.847
0.144 1.125
29 0216 | 1.346
0.288 1.531
0.360 1.693
20 0.432 1.838
0.504 1.971
0.577 2.095
0.649 2.210
15 0.721 2.320
= 0.793 2423
= 0.865 | 2.522
T 0937 |2617
" 1.009 | 2.708
1.081 2.796
1.153 2.881
1.225 2.963
05 1297 | 3.042
1.369 3.119
1.441 3.195
1.513 3.268
00 1.586 3.339
0 ! 2 3 4 1.658 3.409
Row(s) 1730 | 3.478
1.802 3.544
1.874 3.610
1.946 3.674
2.018 3.737
2.090 3.799
DESIGN The head/flow characteristics of this SCU-0050-3800-2090-3800 Hydro-Brake Optimum®
ADVICE Flow Control are unique. Dynamic hydraulic modeling evaluates the full head/flow H d r o§
characteristic cune.
! ::g g:al sz :‘::st?:sg ;l?]vgo(:jo:}tsrko.l will invalidate any design based on this data |ntern atlonal
DATE 6/16/2022 6:25 PM

Site

233, 249, 261 Coldwater Road

DESIGNER | Erfan Haidari

Ref

4

SCU-0050-3800-2090-3800

Hydro-Brake Optimum®

© 2018 Hydro Intemational, 94 Hutchins Dr, Portland, VE 04102, USA. Tel: +1 (207) 756 6200 Fax: +1 (207) 756 6212 Web: hydro-int.com Emil: designtools@hy dro-int.com
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On-Site Storage Calculator

City/Township/County:

Project No:

Project:

Address:

Table 2G - 100 Years Storage (Hydro-Brake Optimum -1)

(]

n Engineering inc

PROPOSED COMMUNITY BUILDING
233, 249, 261 Coldwater Road
Orillia

n2123

Equation of IDF:

R= 0.63 A | = Rainfall Intensity (mm/hr)
A= 0.17 ha i=—— T = Time of Concentration (hr)
Qrelease = 0.001 mG/S (t+ B)C A= 50
1.15 L/s B= -0.722
Max. Storage Required (m®)|  61.30
t i Q Q Peak Volume
(m(i:n) (m :nol(:1 r) (m%?SO) (;t;’/’:)d (m°) Comments
1 961.16 0.279 0.278 16.698
2 582.71 0.169 0.168 20.192
3 434.82 0.126 0.125 22.549
4 353.27 0.103 0.102 24.375
5 300.70 0.087 0.086 25.884
6 263.61 0.077 0.075 27.178
7 235.85 0.069 0.067 28.317
8 214.17 0.062 0.061 29.338
9 196.71 0.057 0.056 30.263
10 182.30 0.053 0.052 31.112
11 170.18 0.049 0.048 31.897
12 159.82 0.046 0.045 32.628
13 150.84 0.044 0.043 33.312
14 142.99 0.042 0.040 33.955
105 33.38 0.010 0.009 53.899
110 32.28 0.009 0.008 54.349
115 31.26 0.009 0.008 54.775
120 30.31 0.009 0.008 55.176
125 29.43 0.009 0.007 55.555
310 15.28 0.004 0.003 61.225
315 15.10 0.004 0.003 61.248
320 14.93 0.004 0.003 61.267
325 14.76 0.004 0.003 61.282
330 14.60 0.004 0.003 61.293
335 14.44 0.004 0.003 61.301
340 14.29 0.004 0.003 61.304 MAX
345 14.14 0.004 0.003 61.304
350 14.00 0.004 0.003 61.300
355 13.85 0.004 0.003 61.292
360 13.71 0.004 0.003 61.282
365 13.58 0.004 0.003 61.268
370 13.44 0.004 0.003 61.250




On-Site Storage Calculator

Project:
Address:

City/Township/County:

Project No:

Table 2H - 100 Years Storage (Hydro-Brake Optimum -2)

(]

n Engineaering inc

PROPOSED COMMUNITY BUILDING
233, 249, 261 Coldwater Road

Orillia
n2123

Equation of IDF:

R= 0.89 A | = Rainfall Intensity (mm/hr)
A= 0.12 ha i=——— T = Time of Concentration (hr)
Q release = 0.001 m’/s (t+ B)C A= 50
1.20 Lis B= -0.722
Max. Storage Required (m®) 60.26
t i Peak Volume
(micn) (m :10/?1 r) (25)50) ?::g/rse)d (m°) Comments
1 961.16 0.279 0.278 16.685
2 582.71 0.169 0.168 20.174
3 434.82 0.126 0.125 22.527
4 353.27 0.103 0.101 24.348
5 300.70 0.087 0.086 25.853
6 263.61 0.077 0.075 27.144
7 235.85 0.069 0.067 28.279
8 214.17 0.062 0.061 29.296
9 196.71 0.057 0.056 30.218
10 182.30 0.053 0.052 31.064
11 170.18 0.049 0.048 31.845
12 159.82 0.046 0.045 32.572
13 150.84 0.044 0.043 33.252
14 142.99 0.042 0.040 33.892
15 136.04 0.040 0.038 34.496
26 91.45 0.027 0.025 39.582
27 88.99 0.026 0.025 39.947
28 86.69 0.025 0.024 40.301
29 84.52 0.025 0.023 40.644
30 82.47 0.024 0.023 40.976
35 73.79 0.021 0.020 42.505
40 67.01 0.019 0.018 43.848
45 61.54 0.018 0.017 45.043
50 57.03 0.017 0.015 46.118
55 53.24 0.015 0.014 47.093
60 50.00 0.015 0.013 47.983
65 47.19 0.014 0.013 48.800
70 4473 0.013 0.012 49.553
75 42.56 0.012 0.011 50.250
80 40.62 0.012 0.011 50.898
85 38.88 0.011 0.010 51.501
90 37.31 0.011 0.010 52.064
95 35.88 0.010 0.009 52.590
100 34.58 0.010 0.009 53.084
105 33.38 0.010 0.008 53.547
110 32.28 0.009 0.008 53.983
115 31.26 0.009 0.008 54.392
120 30.31 0.009 0.008 54.778
125 29.43 0.009 0.007 55.142
310 15.28 0.004 0.003 60.246
315 15.10 0.004 0.003 60.254
320 14.93 0.004 0.003 60.258 MAX
325 14.76 0.004 0.003 60.258
330 14.60 0.004 0.003 60.253
335 14.44 0.004 0.003 60.245




On-Site Storage Calculator

Project:

Address:

City/Township/County:

Project No:

Table 21 - 100 Years Storage (Hydro-Brake Optimum -3)

(]

n Engineering inc

PROPOSED COMMUNITY BUILDING
233, 249, 261 Coldwater Road

Orillia
n2123

Equation of IDF:

R = 0.90 A | = Rainfall Intensity (mm/hr)
A= 0.20 ha i=——— T = Time of Concentration (hr)
Q release = 0.001 M*/s (t+B)° A= 50
0.93 Lis B= -0.722
Max. Storage Required (m®| 137.38
Fc 100 Q§00 Qstgred Peak V?Iume Comments
(min) (mm/hr) (m/s) (m*/s) (m”)
1 961.16 0.472 0.471 28.247
2 582.71 0.286 0.285 34.206
3 434.82 0.213 0.212 38.245
4 353.27 0.173 0.172 41.388
5 300.70 0.148 0.147 43.995
6 263.61 0.129 0.128 46.241
7 235.85 0.116 0.115 48.225
8 214.17 0.105 0.104 50.007
9 196.71 0.097 0.096 51.631
10 182.30 0.089 0.089 53.125
11 170.18 0.084 0.083 54.510
29 84.52 0.041 0.041 70.556
30 82.47 0.040 0.040 71.183
35 73.79 0.036 0.035 74.095
40 67.01 0.033 0.032 76.692
45 61.54 0.030 0.029 79.040
50 57.03 0.028 0.027 81.185
55 53.24 0.026 0.025 83.160
60 50.00 0.025 0.024 84.993
65 47.19 0.023 0.022 86.701
70 44.73 0.022 0.021 88.303
75 42.56 0.021 0.020 89.809
80 40.62 0.020 0.019 91.232
915 6.99 0.003 0.003 137.355
920 6.97 0.003 0.002 137.362
925 6.94 0.003 0.002 137.368
930 6.91 0.003 0.002 137.372
935 6.88 0.003 0.002 137.375
940 6.86 0.003 0.002 137.378
945 6.83 0.003 0.002 137.379
950 6.81 0.003 0.002 137.379 MAX
955 6.78 0.003 0.002 137.378
960 6.75 0.003 0.002 137.376




On-Site Storage Calculator

Project:

Address:

City/Township/County:

Project No:

Table 2J - 100 Years Storage (Hydro-Brake Optimum -4)

(]

n Engineering inc

PROPOSED COMMUNITY BUILDING

233, 249, 261 Coldwater Road

Orillia
n2123

Equation of IDF:

R= 0.76 A | = Rainfall Intensity (mm/hr)
A= 0.12 ha i= T = Time of Concentration (hr)
Q release = 0.004 méls (t + B)C A= 50
3.80 L/s B= -0.722
Max. Storage Required (m®)|  33.07
tc i100 Q100 Qstored Peak Volume OIS
(min) (mm/hr) (m°s) (m°s) (m°)
1 961.16 0.249 0.246 14.741
2 582.71 0.151 0.147 17.695
3 434.82 0.113 0.109 19.632
4 353.27 0.092 0.088 21.096
5 300.70 0.078 0.074 22.276
6 263.61 0.068 0.065 23.266
7 235.85 0.061 0.057 24.116
8 214.17 0.056 0.052 24.861
9 196.71 0.051 0.047 25.521
10 182.30 0.047 0.044 26.112
11 170.18 0.044 0.040 26.647
12 159.82 0.041 0.038 27.133
13 150.84 0.039 0.035 27.577
14 142.99 0.037 0.033 27.984
15 136.04 0.035 0.032 28.360
16 129.84 0.034 0.030 28.707
17 124.28 0.032 0.028 29.029
18 119.26 0.031 0.027 29.328
19 114.69 0.030 0.026 29.607
20 110.52 0.029 0.025 29.866
21 106.70 0.028 0.024 30.108
22 103.17 0.027 0.023 30.335
23 99.91 0.026 0.022 30.546
24 96.89 0.025 0.021 30.744
25 94.08 0.024 0.021 30.929
26 91.45 0.024 0.020 31.103
27 88.99 0.023 0.019 31.266
28 86.69 0.023 0.019 31.418
29 84.52 0.022 0.018 31.560
30 82.47 0.021 0.018 31.694
35 73.79 0.019 0.015 32.241
40 67.01 0.017 0.014 32.622
45 61.54 0.016 0.012 32.872
50 57.03 0.015 0.011 33.014
55 53.24 0.014 0.010 33.066 MAX
60 50.00 0.013 0.009 33.043
65 47.19 0.012 0.008 32.954
70 44,73 0.012 0.008 32.809
75 42.56 0.011 0.007 32.613
80 40.62 0.011 0.007 32.373
85 38.88 0.010 0.006 32.093
90 37.31 0.010 0.006 31.778
95 35.88 0.009 0.006 31.430
100 34.58 0.009 0.005 31.052




[]

On-Site Avaiable Storage Calculator

PROPOSED COMMUNITY BUILDING

Table 3 - Available Storage (100 years Proposed)

» Engineering ne
Address: 233, 249, 261 Coldwater Road
lown/Township/City Orillia
Project No.: n2123
CB/CBMH
Lowest
Description Length/dia. Width HWL Invert | Height | Volume
(m) (m) Elevation | (m) m’)
CBI 1.8 1.8 273.56] 271.95 1.61 5.22
CBMHI1 1.8 1.8 273.56| 271.29 2.27 7.35
CB2 1.8 1.8 270.97| 268.25 2.72 8.81
CB4 0.6 0.6 269.92| 267.13 2.79 1.00
CBMH4 1.8 1.8 269.92] 267.50 2.42 7.84
CBMH6 1.8 1.8 267.25| 265.31 1.94 4.94
MH 6 1.8 1.8 269.92| 267.62 2.30 7.45
MHS5 1.8 1.8 267.25| 265.41 1.84 4.68
CB3 0.6 0.6 266.62| 265.14 1.48 0.53
MH?2 1.8 1.8 266.62| 264.98 1.64 4.17
TOTAL 52.01
PIPES
Vol
FROM MH TO MH Length DIA oume
(m) (mm) (m’)
CBI CBMHI1 32.6 900 21.35
CBMHI1 MH1 32.6 900 21.35
CBMH2 CB2 40.1 900 26.26
MH4 CBMH4 39.7 900 26.03
CBMH7 CBMH6 29.7 600 8.68
CBMH6 MHS5 19.0 900 12.46
CBMH4 MH6 21.0 900 13.77
TOTAL 129.90
PONDING AREA
Ponding | Ponding Ponding Volume
Ponding Location Inlet Elevation Depth Area 3
CBI 273.45 0.11 38 1.38
CBMHI1 273.49 0.07 217.65 5.03
CB2 270.75 0.20 387.45 25.57
CB4 269.62 0.20 570.45 37.65
CBMH4 269.55 0.20 667.55 44.06
CBMH6 267.15 0.10 9.83 0.32
TOTAL 114.01
ROOF STORAGE
Location Area (m’) Depth (mm) Volume (m’)
RI 2107.68 42 29.36
R2 906.10 86 25.79
R3 130.17 62 2.68
R4 124.56 61 2.52
RS 122.34 61 246
Total 62.81
Total Provided Volume (ms) 358.73
Maximuim Available Storage at (100 yr) 354.82
Maximum Required Volume (ms) 350.31




Appendix D
Roof Control



On-Site Storage Calculator Project: PROPOSED COMMUNITY BUILDING

roject No.: n2123

Date: 17-Jun-22
Table 2G - 100 Years Storage (R1)

Equation of IDF:

R= 0.52 | = Rainfall Intensity (mm/hr)
A= 0.21 ha | — AT B T=Time of Concentration (hr)
Q release = 0.009 M*s A= 50
8.9 L/s B= -0.722
(6 Roof Drains @ 1.48 L/sec flow rate)
| Max Storage Required (m*)] 29.36 |
te i100 Q100 Qstored Peak Volume
(min) (mm/hr) (m®/s) (m®s) (m%)

1 961.16 0.290 0.281 16.862
2 582.71 0.176 0.167 20.026
3 434.82 0.131 0.122 22.010
4 353.27 0.107 0.098 23.443
5 300.70 0.091 0.082 24.547
6 263.61 0.080 0.071 25.429
7 235.85 0.071 0.062 26.149
8 214.17 0.065 0.056 26.747
9 196.71 0.059 0.050 27.246
10 182.30 0.055 0.046 27.666
11 170.18 0.051 0.042 28.019
12 159.82 0.048 0.039 28.315
13 150.84 0.045 0.037 28.564
14 142.99 0.043 0.034 28.769
15 136.04 0.041 0.032 28.938
16 129.84 0.039 0.030 29.074
17 124.28 0.037 0.029 29.180
18 119.26 0.036 0.027 29.260
19 114.69 0.035 0.026 29.315
20 110.52 0.033 0.024 29.349
21 106.70 0.032 0.023 29.363 ¥+
22 103.17 0.031 0.022 29.358
23 99.91 0.030 0.021 29.336
24 96.89 0.029 0.020 29.298
25 94.08 0.028 0.019 29.245
26 91.45 0.028 0.019 29.179
27 88.99 0.027 0.018 29.100
28 86.69 0.026 0.017 29.009
29 84.52 0.025 0.017 28.907
30 82.47 0.025 0.016 28.794
31 80.54 0.024 0.015 28.672
32 78.72 0.024 0.015 28.539
33 76.99 0.023 0.014 28.398
34 75.35 0.023 0.014 28.249
35 73.79 0.022 0.013 28.091
36 72.30 0.022 0.013 27.926
37 70.88 0.021 0.013 27.753
38 69.53 0.021 0.012 27.573
39 68.24 0.021 0.012 27.387
40 67.01 0.020 0.011 27.195
41 65.82 0.020 0.011 26.996
42 64.69 0.020 0.011 26.791
43 63.60 0.019 0.010 26.581
44 62.55 0.019 0.010 26.366
45 61.54 0.019 0.010 26.145
46 60.57 0.018 0.009 25.920
47 59.64 0.018 0.009 25.689
48 58.74 0.018 0.009 25.454
49 57.87 0.017 0.009 25.215
50 57.03 0.017 0.008 24971
51 56.23 0.017 0.008 24.723
52 55.44 0.017 0.008 24471
53 54.68 0.016 0.008 24.215
54 53.95 0.016 0.007 23.956
55 53.24 0.016 0.007 23.693
56 52.55 0.016 0.007 23.426
57 51.89 0.016 0.007 23.156
58 51.24 0.015 0.007 22.883
59 50.61 0.015 0.006 22.606
60 50.00 0.015 0.006 22.326
61 49.41 0.015 0.006 22.044
62 48.83 0.015 0.006 21.758



On-Site Storage Calculator Project: PROPOSED COMMUNITY BUILDING

roject No.: n2123

Date: 17-Jun-22
Table 2G - 100 Years Storage (R2)

Equation of IDF:

R= 0.90 | = Rainfall Intensity (mm/hr)
A= 0.09 ha | — AT B T=Time of Concentration (hr)
Q release = 0.004 m'fs A= 50
4.4 Lis B= -0.722
(3 Roof Drains @ 1.48 L/sec flow rate)
| Max Storage Required (%] 25.79 |
te i100 Q100 Qstored Peak Volume
(min) (mm/hr) (m®/s) (m®s) (m%)

1 961.16 0.218 0.213 12.797
2 582.71 0.132 0.128 15.307
3 434.82 0.098 0.094 16.931
4 353.27 0.080 0.076 18.140
5 300.70 0.068 0.064 19.103
6 263.61 0.060 0.055 19.899
7 235.85 0.053 0.049 20.574
8 214.17 0.049 0.044 21.156
9 196.71 0.045 0.040 21.665
10 182.30 0.041 0.037 22.114
11 170.18 0.039 0.034 22.513
12 159.82 0.036 0.032 22.869
13 150.84 0.034 0.030 23.189
14 142.99 0.032 0.028 23.478
15 136.04 0.031 0.026 23.738
16 129.84 0.029 0.025 23.974
17 124.28 0.028 0.024 24.187
18 119.26 0.027 0.023 24.381
19 114.69 0.026 0.022 24.556
20 110.52 0.025 0.021 24.715
21 106.70 0.024 0.020 24.859
22 103.17 0.023 0.019 24.989
23 99.91 0.023 0.018 25.106
24 96.89 0.022 0.018 25.212
25 94.08 0.021 0.017 25.306
26 91.45 0.021 0.016 25.390
27 88.99 0.020 0.016 25.465
28 86.69 0.020 0.015 25.530
29 84.52 0.019 0.015 25.587
30 82.47 0.019 0.014 25.636
31 80.54 0.018 0.014 25.678
32 78.72 0.018 0.013 25.712
33 76.99 0.017 0.013 25.740
34 75.35 0.017 0.013 25.761
35 73.79 0.017 0.012 25.777
36 72.30 0.016 0.012 25.786
37 70.88 0.016 0.012 25.790 ¥+
38 69.53 0.016 0.011 25.789
39 68.24 0.015 0.011 25.783
40 67.01 0.015 0.011 25.772
41 65.82 0.015 0.010 25.757
42 64.69 0.015 0.010 25.737
43 63.60 0.014 0.010 25.713
44 62.55 0.014 0.010 25.685
45 61.54 0.014 0.010 25.653
46 60.57 0.014 0.009 25.617
47 59.64 0.014 0.009 25.578
48 58.74 0.013 0.009 25.535
49 57.87 0.013 0.009 25.489
50 57.03 0.013 0.008 25.439
51 56.23 0.013 0.008 25.387
52 55.44 0.013 0.008 25.331
53 54.68 0.012 0.008 25.273
54 53.95 0.012 0.008 25.212
55 53.24 0.012 0.008 25.148
56 52.55 0.012 0.007 25.081
57 51.89 0.012 0.007 25.012
58 51.24 0.012 0.007 24,941
59 50.61 0.011 0.007 24.867
60 50.00 0.011 0.007 24,791
61 49.41 0.011 0.007 24,712
62 48.83 0.011 0.007 24.631



On-Site Storage Calculator Project: PROPOSED COMMUNITY BUILDING

roject No.: n2123

Date: 17-Jun-22
Table 2G - 100 Years Storage (R3)

Equation of IDF:

R= 0.90 | = Rainfall Intensity (mm/hr)
A= 0.01 ha | — AT B T=Time of Concentration (hr)
Q release = 0.001 s A= 50
15 L/s B= -0.722
(1 Roof Drains @ 1.48 L/sec flow rate)
| Max Storage Required gm32 2.68
te i100 Q100 Qstored Peak Volume
(min) (mm/hr) (m®/s) (m®s) (m%)

1 961.16 0.031 0.030 1.788
2 582.71 0.019 0.017 2.098
3 434.82 0.014 0.013 2.281
4 353.27 0.011 0.010 2.404
5 300.70 0.010 0.008 2.492
6 263.61 0.009 0.007 2.556
7 235.85 0.008 0.006 2.602
8 214.17 0.007 0.005 2.635
9 196.71 0.006 0.005 2.658
10 182.30 0.006 0.004 2.672
11 170.18 0.006 0.004 2.678
12 159.82 0.005 0.004 2.679
13 150.84 0.005 0.003 2.674
14 142.99 0.005 0.003 2.665
15 136.04 0.004 0.003 2.652
16 129.84 0.004 0.003 2.636
17 124.28 0.004 0.003 2.616
18 119.26 0.004 0.002 2.593
19 114.69 0.004 0.002 2.568
20 110.52 0.004 0.002 2.540
21 106.70 0.003 0.002 2,510
22 103.17 0.003 0.002 2.478
23 99.91 0.003 0.002 2.445
24 96.89 0.003 0.002 2.409
25 94.08 0.003 0.002 2.372
26 91.45 0.003 0.001 2.334
27 88.99 0.003 0.001 2.294
28 86.69 0.003 0.001 2.253
29 84.52 0.003 0.001 2.210
30 82.47 0.003 0.001 2.167
31 80.54 0.003 0.001 2.122
32 78.72 0.003 0.001 2.077
33 76.99 0.003 0.001 2.030
34 75.35 0.002 0.001 1.983
35 73.79 0.002 0.001 1.935
36 72.30 0.002 0.001 1.885
37 70.88 0.002 0.001 1.835
38 69.53 0.002 0.001 1.785
39 68.24 0.002 0.001 1.733
40 67.01 0.002 0.001 1.681
41 65.82 0.002 0.001 1.628
42 64.69 0.002 0.001 1.575
43 63.60 0.002 0.001 1.521
44 62.55 0.002 0.001 1.467
45 61.54 0.002 0.001 1.411
46 60.57 0.002 0.000 1.356
47 59.64 0.002 0.000 1.300
48 58.74 0.002 0.000 1.243
49 57.87 0.002 0.000 1.186
50 57.03 0.002 0.000 1.128
51 56.23 0.002 0.000 1.070
52 55.44 0.002 0.000 1.012
53 54.68 0.002 0.000 0.953
54 53.95 0.002 0.000 0.893
55 53.24 0.002 0.000 0.834
56 52.55 0.002 0.000 0.774
57 51.89 0.002 0.000 0.713
58 51.24 0.002 0.000 0.652
59 50.61 0.002 0.000 0.591
60 50.00 0.002 0.000 0.530
61 49.41 0.002 0.000 0.468
62 48.83 0.002 0.000 0.406



On-Site Storage Calculator Project: PROPOSED COMMUNITY BUILDING

roject No.: n2123

Date: 17-Jun-22
Table 2G - 100 Years Storage (R1)

Equation of IDF:

R= 0.90 | = Rainfall Intensity (mm/hr)
A= 0.01 ha | — AT B T=Time of Concentration (hr)
Q release = 0.001 s A= 50
15 L/s B= -0.722
(1 Roof Drains @ 1.48 L/sec flow rate)
| Max Storage Required gm32 2.52
te i100 Q100 Qstored Peak Volume
(min) (mm/hr) (m®/s) (m®s) (m%)

1 961.16 0.030 0.028 1.707
2 582.71 0.018 0.017 2.000
3 434.82 0.014 0.012 2.171
4 353.27 0.011 0.010 2.285
5 300.70 0.009 0.008 2.365
6 263.61 0.008 0.007 2.422
7 235.85 0.007 0.006 2.463
8 214.17 0.007 0.005 2.491
9 196.71 0.006 0.005 2.509
10 182.30 0.006 0.004 2.518
11 170.18 0.005 0.004 2.521
12 159.82 0.005 0.003 2.518
13 150.84 0.005 0.003 2.509
14 142.99 0.004 0.003 2.497
15 136.04 0.004 0.003 2.481
16 129.84 0.004 0.003 2.461
17 124.28 0.004 0.002 2.438
18 119.26 0.004 0.002 2.412
19 114.69 0.004 0.002 2.384
20 110.52 0.003 0.002 2.354
21 106.70 0.003 0.002 2.322
22 103.17 0.003 0.002 2.287
23 99.91 0.003 0.002 2.251
24 96.89 0.003 0.002 2.214
25 94.08 0.003 0.001 2.174
26 91.45 0.003 0.001 2.134
27 88.99 0.003 0.001 2.092
28 86.69 0.003 0.001 2.049
29 84.52 0.003 0.001 2.004
30 82.47 0.003 0.001 1.959
31 80.54 0.003 0.001 1.912
32 78.72 0.002 0.001 1.865
33 76.99 0.002 0.001 1.817
34 75.35 0.002 0.001 1.767
35 73.79 0.002 0.001 1.717
36 72.30 0.002 0.001 1.666
37 70.88 0.002 0.001 1.615
38 69.53 0.002 0.001 1.562
39 68.24 0.002 0.001 1.509
40 67.01 0.002 0.001 1.456
41 65.82 0.002 0.001 1.401
42 64.69 0.002 0.001 1.346
43 63.60 0.002 0.001 1.291
44 62.55 0.002 0.000 1.235
45 61.54 0.002 0.000 1.178
46 60.57 0.002 0.000 1.121
47 59.64 0.002 0.000 1.064
48 58.74 0.002 0.000 1.006
49 57.87 0.002 0.000 0.947
50 57.03 0.002 0.000 0.888
51 56.23 0.002 0.000 0.829
52 55.44 0.002 0.000 0.769
53 54.68 0.002 0.000 0.709
54 53.95 0.002 0.000 0.648
55 53.24 0.002 0.000 0.587
56 52.55 0.002 0.000 0.526
57 51.89 0.002 0.000 0.464
58 51.24 0.002 0.000 0.402
59 50.61 0.002 0.000 0.340
60 50.00 0.002 0.000 0.277
61 49.41 0.002 0.000 0.214
62 48.83 0.002 0.000 0.151



On-Site Storage Calculator Project: PROPOSED COMMUNITY BUILDING

roject No.: n2123

Date: 17-Jun-22
Table 2G - 100 Years Storage (R1)

Equation of IDF:

R= 0.90 | = Rainfall Intensity (mm/hr)
A= 0.01 ha | — AT B T=Time of Concentration (hr)
Q release = 0.001 s A= 50
15 L/s B= -0.722
(1 Roof Drains @ 1.48 L/sec flow rate)
| Max Storage Required gm32 2.46
te i100 Q100 Qstored Peak Volume
(min) (mm/hr) (m®/s) (m®s) (m%)

1 961.16 0.029 0.028 1.675
2 582.71 0.018 0.016 1.961
3 434.82 0.013 0.012 2.127
4 353.27 0.011 0.009 2.238
5 300.70 0.009 0.008 2.315
6 263.61 0.008 0.007 2.370
7 235.85 0.007 0.006 2.408
8 214.17 0.007 0.005 2.434
9 196.71 0.006 0.005 2.450
10 182.30 0.006 0.004 2.457
11 170.18 0.005 0.004 2.458 ¥+
12 159.82 0.005 0.003 2.454
13 150.84 0.005 0.003 2.444
14 142.99 0.004 0.003 2.430
15 136.04 0.004 0.003 2413
16 129.84 0.004 0.002 2.392
17 124.28 0.004 0.002 2.368
18 119.26 0.004 0.002 2.341
19 114.69 0.004 0.002 2.312
20 110.52 0.003 0.002 2.280
21 106.70 0.003 0.002 2.247
22 103.17 0.003 0.002 2.212
23 99.91 0.003 0.002 2.175
24 96.89 0.003 0.001 2.136
25 94.08 0.003 0.001 2.096
26 91.45 0.003 0.001 2.055
27 88.99 0.003 0.001 2.012
28 86.69 0.003 0.001 1.968
29 84.52 0.003 0.001 1.923
30 82.47 0.003 0.001 1.876
31 80.54 0.002 0.001 1.829
32 78.72 0.002 0.001 1.781
33 76.99 0.002 0.001 1.732
34 75.35 0.002 0.001 1.682
35 73.79 0.002 0.001 1.631
36 72.30 0.002 0.001 1.580
37 70.88 0.002 0.001 1.527
38 69.53 0.002 0.001 1.474
39 68.24 0.002 0.001 1.421
40 67.01 0.002 0.001 1.366
41 65.82 0.002 0.001 1.312
42 64.69 0.002 0.000 1.256
43 63.60 0.002 0.000 1.200
44 62.55 0.002 0.000 1.143
45 61.54 0.002 0.000 1.086
46 60.57 0.002 0.000 1.029
47 59.64 0.002 0.000 0.970
48 58.74 0.002 0.000 0.912
49 57.87 0.002 0.000 0.853
50 57.03 0.002 0.000 0.793
51 56.23 0.002 0.000 0.733
52 55.44 0.002 0.000 0.673
53 54.68 0.002 0.000 0.612
54 53.95 0.002 0.000 0.551
55 53.24 0.002 0.000 0.490
56 52.55 0.002 0.000 0.428
57 51.89 0.002 0.000 0.366
58 51.24 0.002 0.000 0.303
59 50.61 0.002 0.000 0.240
60 50.00 0.002 0.000 0.177
61 49.41 0.002 0.000 0.114
62 48.83 0.001 0.000 0.050
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Z105-C (CANADIAN MARKET)
CONTROL-FLO INSTALLED-CONCRETE ROOF

Control-Flo roof drain. The Zurn Control-Flo roof drain can be used for almost any type roof design or
installation where flow rates to the drainage system must be accurately controlled. The drain utilizes a
unique weir designed that limits the flow through the drain.

1. Available with 1 to 6 inverted parabolic notches.
. Allows linear relationship between depth of water on roof and flow rate through drain.
3. Stores wateron roof with controlled discharge so that drainage system and roof structural system
will not be overloaded.
4. May allow use of smaller diameter piping.

(Forsizing, contact Zurn Engineering Department for details)

Form# RD100 Date: 04/19/13 C.N.No. 129165 Rev.
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In Canada: ZURN INDUSTRIES LIMITED ¢ 3544 Nashua Drive ¢ Mississauga, Ontario L4V1L2 ¢ Phone: 905/405-8272 Fax: 905/405-1292



Z-105 SPECIFICATION SHEET

e ..
ZURN CONTROL-FLOROOFDRAIN
T ——— w/ Parabolic Weir TAG

Dimensional Data (inches and [mm]) are Subject to Manufacturing Tolerances and Change Without Notice
I -~ 15 [381]— -

0125 [318]

A Approx. Dome ENGINEERING SPECIFICATION: ZURN Z-105 "Control-Flo" roof drain
Pipe Size Wit. Open Area for dead -level roof construction, Dura-Coated castiron body. "Con-
Inches / [mm] Lbs. / [kg] Sq. In. /[sq cm]| trol-Flo" weir shall be linear functioning with integral membrane
2-3-4 34 148 flashing clamp/gravel guard and Poly-Dome. All data shall be verified
[51-76 - 102] [15] [955] proportional to flow rates.

OPTIONS (Check/specify appropriate options)

PIPE SIZE (Specify size/type) OUTLET E BODY HT. DIM.
2,3,4 [50,75,100] IC  Inside Caulk 51/4[133]
2,3,4 [50,75,100] IP  Threaded 3 3/4 [95]
2,3,4 [50,75,100] NH  No-Hub 51/4[133]
2,3,4[50,75,100] NL Neo-Loc 45/8[117]
PREFIXES

Z- . Body with Poly-Dome*

D.C.C.l
ZA-  D.C.C.I. Body with Aluminum Dome

SUFFIXES
A Waterproof Flange ____ -EB Elevating Body Plate
____ -AR Acid Resistant Epoxy Coated Finish I € Galvanized Cast Iron
I ¢ Underdeck Clamp R Roof Sump Receiver
_____ -DP Top Set® Roof Deck Plate (Replaces both the ___ -VP Vandal Proof Secured Top

-Cand-R) 90  90° Threaded Side Outlet Body
-DR  Adjustable Drain Riser Extension Assembly

3-5/8" [92] to 7-1/4" [184]
-E Static Extension 1 [25] thru 4 [102] (Specify Ht.)
-EA  Adjustable Extension Assembly

1 3/4 [44] thru 3 1/2 [89]

REV. A  DATE: 09/14/05 C.N.NO. 89837

*REGULARLY FURNISHED UNLESS OTHERWISE SPECIFIED DWG. NO. 63601 PRODUCTNO. Z-105

ZURN INDUSTRIES LIMITED ¢ 3544 Nashua Drive ¢ Mississauga, Ontario L4V 1L2 ¢ Phone: 905/405-8272 Fax: 905/405-1292
In the U.S.: ZURN INDUSTRIES, INC. ¢ SPECIFICATION DRAINAGE OPERATION ¢ 1801 Pittsburgh Ave. ¢ Erie, PA 16514
Phone: 814/455-0921 ¢ Fax: 814/454-7929 ¢ World Wide Web: www.zurn.com
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ZURN.

THE ZURN “CONTROL-FLO CONCEPT”

Originally, Zurn introduced the scientifically-advanced
“Control-Flo” drainage principle for dead-level roofs.
Today, after thousands of successful applications in mod-
ern, large dead-level roof areas, Zurn engineers have
adapted the comprehensive “Control-Flo” data to sloped
roof areas.

WHAT IS “CONTROL-FLO”?

It is an advanced method of removing rain water off dead-
level or sloped roofs. As contrasted with conventional
drainage practices, which attempt to drain off storm water
as quickly as it falls on the roof’'s surface, “Control-Flo”
drains the roof at a controlled rate. Excess water accu-
mulates on the roof under controlled conditions...then
drains off at a lower rate after a storm abates.

CUTS DRAINAGE COSTS

Fewer roof drains, smaller diameter piping, smaller sewer
sizes, and lower installation costs are possible with a
“Control-Flo” drainage system because roof areas are
utilized as temporary storage reservoirs.

REDUCES PROBABILITY OF STORM DAMAGE
Lightens load on combination sewers by reducing rate of
water drained from roof tops during severe storms thereby
reducing probability of flooded sewers, and consequent
backflow into basements and other low areas.

THANKS TO EXCLUSIVE ZURN

“AQUA-WEIR” ACTION

Key to successful “Control-Flo” drainage is a unique sci-
entifically-designed weir containing accurately calibrated
notches with sides formed by parabolic curves which pro-
vide flow rates directly proportional to the head. Shape
and size of notches are based on predetermined flow
rates, and all factors involved in roof drainage to assure
permanent regulation of drainage flow rates for specific
geographic locations and rainfall intensities.

Control-Flo...Today’s Successful Answer to More

DEFINITION

DEAD LEVEL ROOFS

DIAGRAM “A”
A dead-level roof for purposes of applying the Zurn “Control-Flo”
drainage principle is one which has been designed for zero slope
across its entire surface. Measurements shown are for maximum
distances.

4
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(Section View)

SLOPED ROOFS

DIAGRAM “B”

A sloped roof is one designed commonly with a shallow slope.
The Zurn “Control-Flo” drainage system can be applied to any
slope which results in a total rise up to 152mm (6”).

The total rise of a roof as calculated for “Control-Flo” application
is defined as the vertical increase in height in inches, from the
low point or valley of a sloping roof (A) to the top of the sloping
section (B). (Example: a roof that slopes 3mm (1/8”) per foot
having a 7.25m (24’) span would have a rise of 7.25m x 3mm or
76mm (24’ x 1/8” or 3”)).

Measurements shown are for maximum distances.
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Dimensions and other measurements given in metric and imperial forms. Page 1



Economical Roof Drainage Installations

SPECIFICATION DATA

615 [381]
012} [318]

78]

ENGINEERING SPECIFICATION: ZURN Z-105 "Control-
Flo" roof drain for dead -level or sloped roof construction,
Dura-Coated cast iron body. "Control-Flo" weir shall be
linear functioning with integral membrane flashing clamp/
gravel guard and Poly-Dome. All data shall be verified
proportional to flow rates.

Page 2

ZURN.

ROOF DESIGN RECOMMENDATIONS

Basic roofing design should incorporate protection that
will prevent roof overloading by installing adequate over-
flow scuppers in parapet walls.

GENERAL INFORMATION

The “Control-Flo” roof drainage data is tabulated for four
areas (232.25m? (2500 sq. ft.), 464.502m? (5000 sq. ft.),
696.75m* (7500 sq. ft.), 929m? (10,000 sq. ft.) notch
areas ratings) for each locality. For each notch area rat-
ing the maximum discharge in LP.M. (G.P.M.) -
draindown in hours, and maximum water depth at the
drain in inches for a dead level roof — 51mm (2 inch) rise
— 102mm (4 inch) rise and 152mm (6 inch) rise—are
tabulated. The rise is the total change in elevation from
the valley to the peak. Values for areas, rise or combina-
tion thereof other than those listed, can be arrived at by
extrapolation. All data listed is based on the fifty-year
return frequency storm. In other words the maximum
conditions as listed will occur on the average of once
every fifty years.

NOTE: The tabulated “Control-Flo” data enables the
individual engineer to select his own design limiting
condition. The limiting condition can be draindown
time, roof load factor, or maximum water depth at the
drain. If draindown time is the limiting factor because
of possible freezing conditions, it must be recognized
that the maximum time listed will occur on the average
of once every 50 years and would most likely be during
a heavy summer thunder storm. Average winter drain-
down times would be much shorter in duration than
those listed.

GENERAL RECOMMENDATIONS

On sloping roofs, we recommend a design depth referred to as
an equivalent depth. An equivalent depth is the depth of water
attained at the drains that results in the same roof stresses as
those realized on a dead-level roof. In all cases this equivalent
depth is almost equal to that attained by using the same notch
area rating for the different rises to 152mm (6”). With the same
depth of water at the drain the roof stresses will decrease with
increasing total rise. Therefore, it would be possible to have a
depth in excess of 152mm (6”) at the drain on a sloping roof
without exceeding stresses normally encountered in a 152mm
(6”) depth on a dead-level roof. However, it is recommended that
scuppers be placed to limit the maximum water depth on any roof
to 152mm (6”) to prevent the overflow of the weirs on the drains
and consequent overloading of drain piping. In the few cases
where the data shows a flow rate in excess of 136 L.P.M.
(30 G.P.M.) if all drains and drain lines are sized according to
recommendations, and the one storm in fifty years occurs, the
only consequence will be a brief flow through the scuppers or
over-flow drains.

NOTE: An equivalent depth is that depth of water at-
tained at the drains at the lowest line or valley of the
roof with all other conditions such as notch area and
rainfall intensity being equal. For Toronto, Ontario a
notch area rating of 464.50m> (5,000 sq. ft.) results in
a 74mm (2.9 inch) depth on a dead level roof for a 50-
year storm. For the same notch area and conditions,
equivalent depths for a 51mm (2”), 102mm (4”) and
152mm (6”) rise respectively on a sloped roof would be
86mm (3.4”), 104mm (4.1”) and 124mm (4.9”). Roof
stresses will be approximately equal in all cases.




ZURN.

The exclusive Zurn “Selecta-Drain” Chart (pages 8—11)
tabulates selection data for 34 localities in Canada.
Proper use of this chart constitutes your best assurance
of sure, safe, economical application of Zurn “Control-Flo”
systems for your specific geographical area. If the
“Selecta-Drain Chart does not cover your specific design
criteria, contact Zurn Industries Limited, Mississauga,
Ontario, for additional data for your locality. Listed below
is additional information pertinent to proper engineering of
the “Control-Flo” system.

ROOF USED AS TEMPORARY RETENTION

The key to economical “Control-Flo” is the utilization of
large roof areas to temporarily store the maximum amount
of water without overloading average roofs or creating
excessive draindown time during periods of heavy rainfall.
The data shown in the “Selecta-Drain” Chart enables the
engineer to select notch area ratings from 232.25 m?
(2,500 ft.%) to 929m? (10,000 ft.?) and to accurately predict
all other design factors such as maximum roof load,
L.P.M. (G.P.M.) discharge, draindown time and water
depth at the drain. Obviously, as design factors permit
the notch area rating to increase the resulting money
saved in being able to use small leaders and drain lines
will also increase.

ROOF LOADING AND RUN-OFF RATES

The four values listed in the “Selecta-Drain” Chart for
notch area ratings for different localities will normally span
the range of good design. If areas per notch below
232.25m? (2,500 ft.?) are used considerable economy of
the “Control-Flo” concept is being lost. The area per
notch is limited to 929m? (10,000 ft.?) to keep the drain-
down time within reasonable limits. Extensive studies
show that stresses due to water load on a sloping roof for
any fixed set of conditions are very nearly the same as
those on a dead-level roof. A sloping roof tends to con-
centrate more water in the valleys and increase the water
depth at this point. The greater depth around the drain
leads to a faster run-off rate, particularly a faster early run
-off rate. As a result, the total volume of water stored on
the roof is less, and the total load on the sloping roof is
less. By using the same area on the sloping roof as on
the dead-level roof the increase in roof stresses due to
increased water depth in the valleys is offset by the de-
crease in the total load due to less water stored. The net
result of the maximum roof stress is approximately the
same for any single span rise and fixed set of conditions.
A fixed set of conditions, would be the same notch area,
the same frequency store, and the same locality.

SPECIAL CONSIDERATIONS FOR STRUCTURAL
SAFETY: Normal practice of roof design is based on
18kg (40 Ibs.) per 929 cm’® ( sq ft.). (Subject to local
codes and by-laws.) Thus it is extremely important
that design is in accordance with normal load factors
so deflection will be slight enough in any bay to pre-
vent progressive deflection which could cause water
depths to load the roof beyond its design limits.

Control-Flo Drain Selection Is Quick and Easy...

ADDITIONAL NOTCH RATINGS

The ‘Selecta-Drain” Chart along with Tables | and Il en-
ables the engineer to select “Control-Flo” Drains and drain
pipe sizes for most Canadian applications. These calcu-
lations are computed for a proportional flow weir that is
sized to give a flow of 23 L.P.M. (56 G.P.M.) per inch of
head. The 23 L.P.M. (5 G.P.M.) per inch of head notch
opening is selected as the bases of design as it offers the
most economical installation as applied to actual rainfall
experienced in Canada.

Should you require design criteria for locations outside of
Canada or for special project applications please contact
Zurn Industries Limited, Mississauga, Ontario.

LEADER AND DRAIN PIPE SIZING

Since all data in the “Selecta-Drain” Chart is based on the
50-year-storm it is possible to exceed the water depth
listed in these charts if a 100-year or 1000-year storm
would occur. Therefore, for good design it is recom-
mended that scuppers or other methods be used to limit
water depth to the design depth and tables | and Il be
used to size the leaders and drain pipes. If the roof is
capable of supporting more water than the design depth it
is permissible to locate the scuppers or other overflow
means at a height that will allow a greater water depth on
the roof. However, in this case the leader and drain pipes
should be sized to handle the higher flow rates possible
based on a flow rate of 23 L.P.M. (5 G.P.M.) per inch of
depth at the drain.

PROPER DRAIN LOCATION

The following good design practice is recommended for
selecting the proper number of “Control-Flo” drains for a
given area. On dead-level roofs, drains should be lo-
cated no further than 15.25m (50 feet) from edge of roof
and no further than 30.50m (100 feet) between drains.
See diagram “A” page 2. On sloping roofs, drains
should be located in the valleys at a distance no greater
than 15.25m (50 feet) from each end of the valleys and no
further than 30.50m (100 feet) between drains. See dia-
gram “B” page 2. Compliance with these recommenda-
tions will assure good run off regardless of wind direction.

Page 3



Saves Specification Time, Assures Proper Application ZURN.

QUICK, EASY SELECTION

Using the “Selecta-Drain” Chart (pages 9—13) in combination with the steps and examples appearing below, should save you
countless hours in engineering specification time. This vast compilation of data is related to the proper selection of drains for
34 cities. All cities in alphabetical order by province. If a specific city does not appear in the tabulation, chooses the city
nearest your area and select the proper drain using these factors.

3 EASY STEPS...
AND 3 TYPICAL EXAMPLES FOR APPLICATION OF SURE, SCIENTIFIC CONTROL OF DRAINAGE FROM DEAD-LEVEL AND
SLOPING ROOFS WITH THE ZURN CONCEPT.

NOTE: Where roof area to be drained is adjacent to one or more vertical walls projecting above the roof, then a percentage of
the of the wall(s) must be added to the roof area in determining total roof area to be drained.

TORONTO, ONTARIO DEAD-LEVEL ROOF 102mm (4 INCH) SLOPE 152mm (6 INCH) SLOPE
Determine total roof area or indi- | Roof Area: 3 Individual Roof Areas: 2 Individual Roof Areas:
vidual areas when roof is divided | 56.52m x 152.40m = 8918.40m? | 19.50m x 152.40m = 2972.80m? | 29.87m x 152.40m = 4552m?

1 by expansion joints or peaks in | (192ft x 500ft = 96,000 sq. ft.) (64ft x 500ft = 32,000 sq. ft.) (98ft x 500ft = 49,000 sq. ft.)
the case of sloping roof. (See Z105 layout bottom of Valleys 152.40m (500ft) long Valleys 152.40m (500ft) long
this page.) 3 x 2972.80 = 8918.40m? 2 x 4552 = 9104m?
(3 x 32,000 = 96,000 sq. ft.) (2 x 49,000 = 98,000 sq. ft.)

Divide roof area or individual | Zurn Notch Area Rating selected | Zurn Notch Area Rating selected | Zurn Notch Area Rating selected
areas by Zurn Notch Area Rating | for Toronto = 464.50m? (5,000 | for Toronto = 464.50m? (5,000 | for Toronto = 464.50m? (5,000
selected to obtain the total num- | sq. ft.) from “Selecta-Drain Chart, | sq. ft.) from “Selecta-Drain Chart, | sq. ft.) from “Selecta-Drain
ber of notches required. page 11. page 11. Chart, page 11.

2 Total Roof Area = 8918.40m”| Total Roof Area = 2972.80m”|Total Roof Area = 4552m?
(96,000 sqg. ft.) Entire roof.| (32,000 sq. ft.) Each area.[(49,000 sq. ft.) Each area.
464.50m? (5,000 sq. ft.) notch|464.50m* (5,000 sq. ft.) notch | 464.50m? (5,000 sq. ft.) notch
area = 19.2 notches—USE 20. area = 6.4 notches—USE 7 PER | area = 9.8 notches—USE 10
AREA. PER AREA.

Determine total number of drains | *“10 drains required. All drains | **5 drains per area required|**5 drains per area required
required by not exceeding maxi- | must have two notches each for | located in the valleys 15.25m | located in the valleys 15.25m

mum spacing dimensions in the | a total of 20 notches. (50ft.) from each end with 3 in | (50ft.) from each end with 3 in
preceding instructions. See | Flow rate is 66 L.P.M. (14.5]|the middle at 30.50m (100ft.)|the middle at 30.50m (100ft.)
Diagrams “A” or “B”, page 2. G.P.M.) per notch. Size leaders | spacings. Two drains on ends | spacing in the middle. 10

Divide total number of notches | for 2 notch weirs for a flow rate of | with two notches—3 drains in | notches are required therefore
required to determine the number | 66 L.P.M. (14.5 G.P.M.) 50 mm [ middle on notch each for a total |all drains must have two
of notches per drain. (two inch) pipe size leaders re- | of 7 notches. notches.

Note maximum water depth at|quired. Maximum water depth | Maximum flow rate 93 L.P.M.|Flow rate is 111 L.P.M. (24.5
3 | drain and use this dimension to |and scupper height is 74mm | (20.5 G.P.M.) per notch. Leader | G.P.M.) per notch. Size all
determine scupper height.|(2.9%). Requires 19 hours drain- | size 50mm (2”) for single notch | leaders for 2 notch weirs. 75mm
Maximum scupper height to be | down time maximum. weirs—75mm (3”) notch weirs. | (3”) pipe size required. Maxi-
used is 152mm (6”). Use this | For drain, vertical and horizontal | Maximum water depth and|mum water depth and scupper
flow rate to size leaders and | pipe sizing data see Tables | and | scupper height is 104mm (4.1”). | height is 124mm (4.9”).
drain lines. Il on page 6 and 7. Requires 11 hours draindown | Requires 9 hours draindown
time maximum. time maximum.

For drain, vertical and horizontal | For drain, vertical and horizontal
*See Diagram “A” page 2 for recommended drain placement. pipe sizing data see Tables | and | pipe sizing data see Tables |
**See Diagram “B” page 2 for recommended drain placement. Il'on page 6 and 7. and Il on page 6 and 7.

DEAD LEVEL ROOF
6mm (1/4”) PER FT. SLOPE STORM DRAIN

CONVENTIONAL — “UNCONTROLLED” — RUN OFF “CONTROL-FLO” — RUN OFF
15.25m 30.50m 30.50m 30.50m 30.50m 15.25m 15.25m 30.50m 30.50m 30.50m 30.50m 15.25m
(50) (100) | (100) (100) (100) (50) (50) (100) (100) (100) (100) (50)
< e = > <—>| f——] ]
150mm 150mm 150mm 150mm 150mm ? 50mm 50mm 50mm 50mm 50mm ?
@ ®) © ®© € 15.25m @) @) @) @) 15.25m
* 50) * (50)
200mm 200mm 200mm 200mm 2oomm 75mm 75mm 75mm 75mm
<+ ®) (&) <+ (&) ®) &) <+ ©3) @) < (3) 3)
450mm 150mm 2
(18") 375mm 375mm 300mm 250mm (G ) 150mm 150mm 150mm WDOmm mm
+ + (15" + (15") + (12" (10" 28m + (6" + (6" + 6 @) @) 28m
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ZURN.

ROOF DRAINAGE DATA

The flow rate for any design condition can be easily read
from the data contained on the following pages; the
tabulations shown below (and on the opposite page) can
be used to simplify selection of drain line sizes.

TABLE 1 - SUGGESTED RELATION OF DRAIN OUTLET
AND VERTICAL LEADER SIZE TO ZURN CONTROL-FLO
ROOF DRAINS (BASED ON NATIONAL PLUMBING CODE ASA
-A40.8 DATA ON VERTICAL LEADERS).

Max. Flow per Notch in L.P.M. (G.P.M.)
No. of Pipe Size
Notches
in Drain 50mm 75mm 100mm
(") (3" (47)
1 136* — —
(30%)
2 68 136* —
(15) (30%)
3 45 136* —
(10) (30%)
4 — 105 136*
(23) (30%)
5 — 82 136*
(18) (30%)
6 — 68 136*
(15) (30%)

*Maximum flow obtainable from 1 notch with 152mm (6”) water
depth at drain.

Table 1 should be used to select vertical drain leaders which at
the same time establishes the drain outlet size. This table
illustrates the minimum flow per notch in L.P.M. (G.P.M.) Since
the Z-105 drain is available with a minimum of one and a
maximum of six notches, calculations have already been a made
and are listed in this table for any quantity of weir notch openings
established in your design. It was determined ten drains with two
notches each weir would be required in the Dead-Level Roof
example on page 5. A 66 L.P.M. (14.5 G.P.M.) discharge per
notch flow rate was also established.

Once this design criteria has been determined it will be the key to
the proper selection of all drain outlet sizes, vertical and
horizontal storm drain sizes in Table | and Il. Enter the column
“Number of Notches in Drain”, Table I, read down the column to
the figure 2 which indicates two notches in weir, then read across
until you reach a figure equal to or closest figure in excess of 66
L.P.M. (14.5 G.P.M.) You will find fifteen in the column under
50mm (2”) which represents the pipe size. Therefore all drain
outlets and vertical leaders are 50mm (2”) size.

Let us digress for a moment assuming a specific structure
requires a total of six drains each containing a weir with a
different number of notches. One with 1, one with 2, etc. Table 1
discloses the pipe size for one notch is 50mm (2”), two notch is
50mm (2”), three notch is 75mm (3”), four notch is 75mm (3”),
five notch is 75mm (3”) and six notch is 75mm (3”) as they all
equal or closely exceed the 66 L.P.M. (14.5 G.P.M.) design.

NOTE: Although pipe size calculations should be based on
accumulated flow rate, local by-laws should be referred to for
minimum pipe size requirements and roof drain spacing.

Select The Proper Vertical Drain Leaders

TABLE Il should be used to select horizontal storm
drain piping. Use the same flow rate 66 L.P.M. (14.5
G.P.M.) used to establish the vertical leaders to size the
storm drainage system and main storm drain. Let us
assume the ten drains each with two notch weirs were
actually on the roof in two separate lines of five drains
each and joined at a common point before leaving the
building. Since Table Il includes 3mm (1/8”), 6mm (1/4”)
and 13mm (1/2”) per foot slope, let us use 6mm (1/4”) as
our basis for selection which will take us to the centre
section. Starting with the first of five drains we enter the
extreme left column in Table Il and read down to the
figure 2 since this drain has two notches in weir, read
across horizontally and the size of first section of
horizontal storm drain is 75mm (3”) between 1st and 2nd
drain, return to left hand column proceed reading down
until you reach figure 4 then read across horizontally and
the pipe size will be 100mm (4”) between 2nd and 3rd
drain, 100mm (4”) between 3rd and 4th and 125mm (5”)
(if available) between 4th and 5th. If not available use
150mm (6”). (You may be tempted to use 100mm (4”)
since the capacity is close. We recommend you go to the
larger size.) Pipe size leaving 5th drain would be 150mm
(6”). The same sizing would hold true for the second line
of five drains. Since both columns of five drains each are
being joined together before leaving the building there will
be total of twenty notches discharging into the main
building storm sewer. Enter left hand column Table II,
read down until you reach the figure twenty, then read
across horizontally to the 6mm (1/4”) per 305mm (1°)
slope column and you will see a 150mm (6”) storm drain
will handle the job adequately. The same procedure
should be followed for sloped roof installations. The
above method of sizing was done to better acquaint you
with Table Il and its use. The more economical and
practical way of laying out and installing this same job is
illustrated in the control-flo layout shown on bottom of
page 5.

NOTE: Although pipe size calculations should be based
on accumulated flow rates, local by-laws should be
referred to for minimum pipe size requirements and roof
drain spacing.
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Select Proper Horizontal Storm Drain Piping

Table Il — SUGGESTED RELATION OF HORIZONTAL STORM DRAIN SIZE TO ZURN CONTROL-FLO ROOF DRAINAGE

ZURN.

MAX. FLOW PER NOTCH IN L.P.M. (G.P.M.)

MAX. FLOW PER NOTCH IN L.P.M. (G.P.M.)

MAX. FLOW PER NOTCH IN L.P.M. (G.P.M.)

Total No. of
giostgr?;rsging Storm Drain Size 3mm (1/8”) per 305mm (1°) Slope Storm Drain Size 6mm (1/4”) per 305mm (1°) Slope Storm Drain Size 13mm (1/2”) per 305mm (1’) Slope
g)r;t:)rm 75 100 125 150 200 250 300 375 75 100 125 150 200 250 300 75 100 125 150 200 250 | 300
@@ e e e o] |@ e ]e | e ||| e || e |6 | e |a|ad
1 136 | — — — — — — — | 136 | — — — — — — | 13| — — — — — —
(30%) (30%) (30%)
) 77 | 136 | — — — — — — 109 | 136* | — — — — — [ 136* | — — — — — —
(17) | (30%) (24) | (30% (30%)
3 50 118 136* — — — — — 73 136* — — — — — 100 136* — — — — —
(11) (26) | (30" (16) | (30%) (22) | (30"
4 36 86 136* — — — — — 55 127 | 136* — — — — 77 136* — — — — —
(8 | (19 | (307 (12) | (28) | (307 (17) | (307
5 — 65 127* | 136* — — — — — 100 136* — — — — 59 136* — — — — —
(15) | (28*) | (30%) (22) | (30" (13) | (30%)
6 — 59 105 136* — — — — — 82 136* — — — — 50 118 136* — — — —
(13) | (23) | (30%) (18) | (30%) (11) | (26) | (30%)
7 — 50 91 136* — — — — — 73 127 136* — — — — 100 136* — — — —
(1) | (20) | (30% (16) | (28) | (30" (22) | (30%)
8 — — 77 127 136* — — — — 64 114 136* — — — — 86 136* — — — —
17) (28) | (30%) (14) | (25) | (30" (19) | (30%)
9 — — 68 114 136* — — — — 55 100 136* — — — — 7 136* — — — —
(15) (25) | (30" (12) (22) | (30" (17) | (30%)
10 — — 64 100 136* — — — — — 91 136* — — — — 68 123 136* — — —
(14) (22) | (30" (20) | (30" (15) | (27) | (30"
1 — — 55 91 136* — — — — — 82 132 136* — — — 64 114 136* — — —
(12) (20) | (30" (18) | (29) | (30" (14) | (25) | (30"
12 — — — 82 136* — — — — — 73 118 136* — — — 59 105 136* — — —
(18) | (30%) (16) | (26) | (30%) (13) | (23) | (30"
13 — — — 77 136* — — — — — 68 109 136* — — — 55 95 136* — — —
(17) (30%) (15) (24) (30%) (12) (21) (30%)
14 — — — 73 136* — — — — — 64 100 136* — — — — 86 136* — — —
(16) (30%) (14) (22) (30%) (19) (30%)
15 — — — 68 136* — — — — — 59 95 136* — — — — 82 132 136* — —
(15) (30%) (13) (21) (30%) (18) (29) (30%)
16 — — — 64 136* — — — — — — 91 136* — — — — 7 123 136* — —
(14) (30%) (20) (30%) 17) (27) (30%)
17 — — — 59 127 | 136* — — — — — 82 136* — — — — 73 118 | 136* — —
(13) (28) (30%) (18) (30%) (16) (26) (30%)
18 — — — 55 118 | 136* — — — — — 77 136* — — — — 68 109 | 136* — —
(12) (26) (30%) 17) (30%) (15) (24) (30%)
19 — — — — 114 | 136* — — — — — 73 136* — — — — 64 105 | 136* — —
(25) (30%) (16) (30%) (14) (23) (30%)
20 — — — — 109 | 136* — — — — — 68 136* — — — — 59 100 | 136* — —
(24) (30%) (15) (30%) (13) (22) (30%)
23 — — — — 91 136* — — — — — 64 132 136* — — — 55 86 136* — —
(20) | (30%) (14) (29) | (30" (12) (19) | (30%)
25 — — — — 86 136* — — — — — 59 123 136* — — — — 77 136* — —
(19) | (30%) (13) (27) | (30%) 17) | (30%)
30 — — — — 73 127 136* — — — — — 100 136* — — — — 64 136* — —
(16) | (28) | (30%) (22) | (30" (14) | (30%)
35 — — — — 59 109 136* — — — — — 86 136* — — — — 55 123 136* —
(13) | (24) | (30" (19) | (30%) (12) (27) | (30"
40 — — — — 55 95 136* — — — — — 77 136* — — — — — 105 136* —
(12) | (21) | (30" (17) | (30%) (23) | (30"
45 — — — — — 86 136* — — — — — 68 123 136* — — — — 95 136* —
(19) | (30%) (15) (27) | (30%) (21) | (30"
50 — — — — — 77 123 136* — — — — 59 109 136* — — — — 86 136* —
17) (27) | (30%) (13) (24) | (30%) (19) | (30"
55 — — — — — 68 114 136* — — — — — 100 136* — — — — 7 136* —
(15) (25) | (30%) (22) | (30%) 17) (30%)
60 — — — — — 64 105 136* — — — — — 91 136* — — — — 68 127 | 136*
(14) (23) | (30%) (20) | (30%) (15) (28) | (30%)
65 — — — — — 59 95 136* — — — — — 82 136* — — — — 64 118 | 136*
(13) (21) | (30%) (18) | (30%) (14) (26) | (30%)
70 — — — — — 55 91 136* — — — — — 7 127 — — — — 59 109 | 136*
(12) (20) | (30%) 17) (28) (13) (24) | (30%)

*Maximum flow obtainable from 1 notch with 152mm (6”) water depth at drain.




ZURN.

TABLE Ill - TO BE USED WHEN ROOF STORM WATER
RUN OFF AND OTHER SURFACE WATER RUN OFF IS BEING
CONSOLIDATED INTO ONE COMMON MAIN HORIZONTAL

STORM SEWER.

Flow capacity of vertical leaders litres per minute (gallons per
minute)

Mo Sapacty
50mm (27) 136 (30)

75mm (3”) 409 (90)
100mm (4") 864 (190)
+125mm (5) 1582 (348)
150mm (6”) 2550 (561)

tIn some areas 125mm (5”) drainage pipe may not be available.

Flow capacity of horizontal storm sewers litres per minute

(gallons per minute).

Slope per 305mm (1°0”)
Pipe Size
3mm (1/8”) | 6mm (1/4”) | 13mm (1/2”)

75mm (3") 163 (36) 232 (51) 327 (72)
100mm (4") 355 (78) 505 (111) 714 (157)
+125mm (5”) 646 (142) 914 (201) 1291 (284)
150mm (6”) 1050 (231) 1487 (327) 2100 (462)
200mm (8”) 2264 (498) 3205 (705) 4528 (996)
250mm (10”) | 4100 (902) | 5796 (1275) | 8201 (1804)
300mm (127) | 6669 (1467) | 9437 (2076) | 13338 (2934)
375mm (157) | 12120 (2666) | 17157 (3774) | 24239 (5332)

Note: Although pipe size calculations should be based on
accumulated flow rate, local by-laws should be referred to for
minimum pipe size requirements and roof drain spacing.

Select Proper Horizontal Storm Drain Piping

SCUPPER AND OVERFLOW DRAINS

Roofing members and understructures, weakened by
seepage and rot resulting from improper drainage and
roof construction can give away under the weight of
rapidly accumulated water during flash storms. Thus, it is
recommended, and often required by building codes, to
install scuppers and overflow drains in parapet-type roofs.
Properly selected and sized scuppers and overflow drains
are vital to a well-engineered drainage system to prevent
excessive loading, erosion, seepage and rotting.
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Selecta-Drain Chart

ZURN.

TOTAL ROOF SLOPE

51mm (2) RISE

SQUARE
METRE
(SQUARE fgfc\)g DEAD LEVEL
LOCATION Foor) FACTOR
NOTCH (IESS') LP.M. mm (in.) LP.M.
AREA . (G.P.M.) Water (G.P.M.)
RATING Discharge Depth Discharge
232 47 455 51 59
(2,500) (10.4) (10) (2) (13)
465 5.9 57 63.5 68
ottawa, (5,000) (13) (12.5) (2.5) (15)
Ontario 697 6.4 615 68.5 75
(7,500) (14) (13.5) @7n | @es)
929 6.6 635 71 795
(10,000) (14.6) (14) 28 | @75)
232 57 54.5 61 68
(2,500) (12.5) (12) (2.4) (15)
465 6.6 635 71 775
St. Thomas, (5,000) (14.6) (14) (2.8) (7)
Ontario 697 7.4 68 76 82
(7,500) (16.6) (15) (3.0) (18)
929 75 725 81.5 86.5
(10,000) (16.6) (16) (32) (19)
232 43 41 455 57
(2,500) (9.4) © 18 | (25)
465 57 545 61 63.5
Timmins, (5,000) (12.5) (12) (2.4) (14)
Ontario 697 6.4 615 68.5 705
(7,500) (14) (13.5) @7 | @55)
929 6.6 635 71 725
(10,000) (14.6) (14) (2.8) (16)
232 5.7 54.5 61 66
(2,500) (12.5) (12) 24) | (145)
465 6.8 66 735 775
Toronto, (5,000) (15.1) (14.5) (2.9) (7)
Ontario 697 8.0 775 86.5 84
(7,500) (7.7) “7) 34 | (185)
929 87 82 915 86.5
(10,000) (19.2) (18) (3.6) (19)
232 6.1 59 66 705
(2,500) (13.5) (13) 26 | (55)
465 7.1 68 76 795
Windsor, (5,000) (15.6) (15) @0 | (75)
Ontario 697 8.0 775 86.5 86.5
(7,500) (7.7) (7) (3.4) (19)
929 87 82 91.5 91
(10,000) (19.2) (18) (3.6) (20)
232 49 475 53.5 57
(2,500) (10.9) (10.5) @1 | @25)
465 6.6 635 71 75
Charlottetown,
ol (5,000) (14.6) (14) 28 | (65)
Fdward 697 78 75 84 86.5
(7,500) (17.2) (16.5) (3.3) (19)
929 8.7 84 94 975
(10,000) (19.2) (18.5) a7 | @15)
232 52 50 56 615
(2,500) (11.4) (1) 22 | (135)
465 5.9 57 63.5 705
Montreal, (5,000) (13) (12.5) (2.5) (15.5)
Quebec 697 6.1 59 66 725
(7,500) (13.5) (13) 2.6) (16)
929 6.4 615 68.5 775
(10,000) (14) (13.5) @7 (7)
232 5.4 525 58.5 635
(2,500) (12) (11.5) (2.3) (14)
465 6.4 615 68.5 705
Quebec Gity, (5,000) (14) (13.5) en | @55)
Quebec 697 6.6 63.5 71 725
(7,500) (14.6) (14) (2.8) (16)
929 7.4 68 76 775
(10,000) (15.6) (15) (3.0) (7)

mm (in.)
Water
Depth

L.P.M.
(G.P.M.)
Discharge

775
(17)

86.5
(19)

93
(20.5)

97.5
(21.5)

86.5
(19)

975
(21.5)

102.5
(22.5)

107
(23.5)

725
(16)

82
(18)

86.5
(19)

91
(20)

82
(18)

93
(20.5)

100
(22)

104.5
(23)

84
(18.5)

97.5
(21.5)

107
(23.5)

113.5
(25)

68
(15)

885
(19.5)

102.5
(22.5)

1115
(24.5)

795
(17.5)

88.5
(19.5)

93
(20.5)

95.5
1)

795
(17.5)

84
(18.5)

86.5
(19)

88.5
(19.5)

102mm (4”) RISE

mm (in.)
Water
Depth

86.5
(3.4)

96.5
(3.8)

104
(4.1)

109
(4.3)

9.5
(3.8)

109
(4.3)

114.5
(4.5)

119.5
(4.7)

81.5
(3.2)

91.5
(3.6)

96.5
(3.8)

101.5
(4.0)

91.5
(3.6)

104
(4.1)

112
(4.4)

117
(4.6)

94
(3.7)

109
(4.3)

119.5
(4.7)

127
(5.0)

76
(3.0)

99
(3.9)

1145
(4.5)

1245
(4.9)

89
(3.5)

99
(3.9)

104
@.1)

106.5
(4.2)

89
(3.5)

94
(3.7)

96.5
(3.8)

99
(3.9)

152mm (6”) RISE

L.P.M.
(G.P.M.)
Discharge

86.5
(19)

100
(22)

107
(23.5)

135
(25)

1045
(23)

118
(26)

125
(27.5)

132
(29)

86.5
(19)

975
(21.5)

104.5
(23)

109
(24)

97.5
(21.5)

111.5
(24.5)

120.5
(26.5)

127.5
(28)

107
(23.5)

118
(26)

125
(27.5)

1295
(28.5)

795
(17.5)

100
(22)

135
(25)

125
(27.5)

975
(21.5)

109
(24)

135
(25)

120.5
(26.5)

97.5
(21.5)

104.5
(23)

107
(23.5)

109
(24)

mm (in.)

Water
Depth

9.5
(3.8)

112
(4.4)

119.5
@.7)

127
®)
117

(4.6)

132
(5.2)

139.5
(5.5)

147.5
(5.8)

96.5
(3.8)

109
(4.3)

17
(4.6)

122
(4.8)

109
4.3)

124.5
(4.9)

1345
(5.3)

142
(5.6)

119.5
(4.7)

132
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Appendix E
StormFilter SFPD0816



N2
K4

NTECH

ENGINEERED SOLUTIONS

Date

Site Information
Project Name

Determining Number of
Cartridges for Flow Based
Systems

6/16/2022 Black Cells = Calculation

233 249 261 ColdWater Rd W

Project Location Orillia, ON
OGS ID OGS
Drainage Area, Ad 3.72 ac  (1.507618 ha)
Impervious Area, Ali 2.57 ac
Pervious Area, Ap 1.15
% Impervious 69%
Runoff Coefficient, Rc 0.70
Treatment storm flow rate, Qycat 0.89 cfs (25.3 L/s)
Peak storm flow rate, Qpeax 1.94 cfs (54.9 L/s)
Filter System
Filtration brand StormFilter
Cartridge height 27 in
Specific Flow Rate 1.00 gpm/ft®
Flow rate per cartridge 11.25 gpm
SUMMARY
Number of Cartridges 36
Media Type Phosphosorb
Event Mean Concentration (EMC) 150 mg/L
Annual TSS Removal 80%
Percent Runoff Capture 90%
Recommend SFPD0818 vault or CIP
200 Enterprise Drive
Scarborough, ME 04074
©2012 CONTECH Engineered Solutions Phone 877-907-8676
conteches.com Fax 207-885-9825 1 0of 1
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VERIFICATION
STATEMENT

GLOBE Performance Solutions

Verifies the performance of

The Stormwater Management StormFilter®

Developed by CONTECH Engineered Solutions LLC
Scarborough, Maine, USA

Registration: GPS-ETV_2020-06-15_TAPE

In accordance with

ISO 14034:2016

Environmental Management —
Environmental Technology Verification (ETV)

Q\@Qup_

John‘f. Wiebe, PhD

Executive Chairman
GLOBE Performance Solutions

June 15, 2020
Vancouver, BC, Canada
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Verification Body
GLOBE Performance Solutions
404 — 999 Canada Place | Vancouver, B.C | Canada |[V6C 3E2
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ISO 14034:2016 - Environmental Management — Environmental Technology Verification (ETV)

Verification Overview

This Environmental Technology Verification (ETV) of The Stormwater Management StormFilter®
(StormFilter) is the second part of a two-part verification process and entails the verification of
performance claims (#3 — 9) based on field testing data collected in accordance with The Washington
State Department of Ecology emerging stormwater treatment technologies, in accordance with guidelines
identified by Ecology (201 1) in the Technology Assessment Protocol — Ecology (TAPE). This complements
the first part of the verification which verifies performance test data collected in accordance with the New
Jersey Department of Environmental Protection (NJDEP) Laboratory Protocol to Assess Total Suspended
Solids Removal by a Filtration Manufactured Treatment Device (January, 2013).

Technology description and application

The Stormwater Management StormFilter® (StormFilter) is a manufactured treatment device that is
provided by Contech Engineered Solutions LLC (Contech). The StormFilter improves the quality of
stormwater runoff before it enters receiving waterways through the use of its customizable filter media,
which removes non-point source pollutants. As illustrated in Figure I, the StormFilter is typically
comprised of a vault or manhole structure that houses rechargeable, media-filled filter cartridges.
Stormwater entering the system percolates through these media-filled cartridges, which trap particulates
and remove pollutants. Once filtered through the media, the treated stormwater is discharged through
an outlet pipe to a storm sewer system or receiving water.

OVERFLOW RISER AND HOOQD

INLET ENERGY DISSIPATER

CONDUIT QUTLET SUMP

INLET PIPE
INLET SUMP

Figure | Individual StormFilter Cartridge (Left) and Typical Vault StormFilter
Installation (Right)

Depending on the treatment requirements and expected pollutant characteristics at an individual site, the
per cartridge filtration flow rate and driving head can be adjusted. The flow rate is individually controlled
for each cartridge by a restrictor disc located at the connection point between the cartridge and the
underdrain manifold.

Driving head is managed by positioning of the inlet, outlet, and overflow elevations. The StormFilter is
typically designed so that the restrictor disc passes the design treatment rate once the water surface
reaches the shoulder of the cartridge which is equivalent to the cartridge height. Since the StormFilter
uses a restrictor disc to restrict treatment flows below the hydraulic capacity of the media the system

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
Registration: GPS-ETV_2020-06-15_TAPE
Page 2 of 12



ISO 14034:2016 - Environmental Management — Environmental Technology Verification (ETV)

typically operates under consistent driving head for the useful life of the media.  Site specific head
constraints are also addressed by three different cartridge heights (low drop (effective height of
12 inches), 18, and 27 inches) which operate on the same principal and surface area specific loading rates.

The StormFilter requires a minimum of 1.8 ft, 2.3 ft and 3.05 ft of drop between inlet invert and outlet
invert to accommodate the low drop, 18 and 27 inch cartridges, respectively, without backing up flow
into the upstream piping during operation. VWhen site conditions limit the amount of drop available across
the StormFilter then flow is typically backed up into the upstream piping during operation to ensure
sufficient driving head is provided. If desirable the StormFilter can be designed to operate under additional
driving head.

The StormFilter is offered in multiple configurations including plastic, steel, and concrete catch basins; and
precast concrete manholes, and vaults. Other configurations include panel vaults, CON/SPAN®, box
culverts, and curb inlets. The filter cartridges operate consistently and act independently regardless of
housing which enables linear scaling.

The StormFilter cartridge can house different types of media including perlite, zeolite, granular activated
carbon (GAC), CSF® leaf media, MetalRx™, PhosphoSorb® or various media blends such as ZPG™
(perlite, zeolite and GAC). All of the media use processes associated with depth filtration to remove
solids. Some media configurations also provide additional treatment mechanisms such as cation exchange,
and/or adsorption, chelation, and precipitation. This verification is specific to a field evaluation of the
StormFilter with PhosphoSorb® media.

Performance conditions

The data and results published in this Verification Statement were obtained from the field testing
conducted on The Stormwater Management StormFilter® device, in accordance with the requirements
outlined by the Technical Guidance Manual for Evaluating Emerging Stormwater Treatment Technologies
Technology Assessment Protocol — Ecology (TAPE) as written by the Washington State Department of
Ecology, (WADOE, 201 1). Prior to starting the performance testing program, a quality assurance project
plan (QAPP) was submitted to and approved by the State of Washington Department of Ecology.

Performance claim(s)

Performance Claim 3 (TAPE)

During field testing under the Washington State TAPE Protocol (201 1) which was composed of 23
qualifying storm events, The Stormwater Management StormFilter® with PhosphoSorb® media,
demonstrated at least 89% removal of total suspended solids at a range of treated flow rates up to the
design hydraulic loading rate of 1.67gpm/sq ft. of media surface for a standard height cartridge of 45.72
cm. This performance claim was verified at a 95% level of confidence.

Performance Claim 4 (TAPE)

During field testing under the Washington State TAPE Protocol (201 1) which was composed of 23
qualifying storm events, The Stormwater Management StormFilter® with PhosphoSorb® media,
demonstrated at least 79% removal of total phosphorus at a range of treated flow rates up to the design
hydraulic loading rate of 1.67gpm/sq ft. of media surface for a standard height cartridge of 45.72 cm. This
performance claim was verified at a 95% level of confidence.

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
Registration: GPS-ETV_2020-06-15_TAPE
Page 3 of 12



ISO 14034:2016 - Environmental Management — Environmental Technology Verification (ETV)

Performance Claim 5 (TAPE)

During field testing under the Washington State TAPE Protocol (2011) which was composed of 23
qualifying storm events, The Stormwater Management StormFilter®, with PhosphoSorb® media,
demonstrated at least 56% removal of total nitrogen at a range of treated flow rates up to the design
hydraulic loading rate of 1.67gpm/sq ft. of media surface for a standard height cartridge of 45.72 cm. This
performance claim was verified at a 95% level of confidence.

Performance Claim 6 (TAPE)

During field testing under the Washington State TAPE Protocol (2011) which was composed of 2I
qualifying storm events, The Stormwater Management StormFilter®, with PhosphoSorb® media,
demonstrated at least 77% removal of total copper at a range of treated flow rates up to the design
hydraulic loading rate of 1.67gpm/sq ft. of media surface for a standard height cartridge of 45.72 cm. This
performance claim was verified at a 95% level of confidence.

Performance Claim 7 (TAPE)

During field testing under the Washington State TAPE Protocol (2011) which was composed of 21
qualifying storm events, The Stormwater Management StormFilter® with PhosphoSorb® media,
demonstrated at least 75% removal of total zinc at a range of treated flow rates up to the design hydraulic
loading rate of 1.67gpm/sq ft. of media surface for a standard height cartridge of 45.72 cm. This
performance claim was verified at a 95% level of confidence.

Performance Claim 8 (TAPE)

During field testing under the Washington State TAPE Protocol (2011) which was composed of 21
qualifying storm events, The Stormwater Management StormFilter® with PhosphoSorb® media,
demonstrated at least 70% removal of total lead at a range of treated flow rates up to the design hydraulic
loading rate of 1.67gpm/sq ft. of media surface for a standard height cartridge of 45.72 cm. This
performance claim was verified at a 95% level of confidence.

Performance Claim 9 (TAPE)

During field testing under the Washington State TAPE Protocol (2011) which was composed of 21
qualifying storm events, The Stormwater Management StormFilter® with PhosphoSorb® media,
demonstrated at least 80% removal of total aluminium at a range of treated flow rates up to the design
hydraulic loading rate of 1.67gpm/sq ft. of media surface for a standard height cartridge of 45.72 cm. This
performance claim was verified at a 95% level of confidence.

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
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ISO 14034:2016 - Environmental Management — Environmental Technology Verification (ETV)

Performance results

Performance Claim 3 (TAPE):

Raw data summarizing the percent removal of total suspended solids (TSS) by The Stormwater
Management StormpFilter®, with PhosphoSorb® media, at the design hydraulic loading rate of 1.67gpm/sq
ft. of media surface for a standard height cartridge of 45.72 cm for 23 qualifying storm events
(bootstrapped data).

Average
Sample ID Inﬂueft TSS #;gr?lieg/it;ﬂuent :::i'\:;l (%)
(mg/L)
LPRO21012 182 63.0 65.4
LPRO21412 539 320 94.1
LPRO21712 387 48.0 87.6
LPR022012 246 5.0 98.0
LPR022412 512 43.0 91.6
LPRO31012 360 27.0 925
LPRO31212a 150 18.0 88.0
LPR032912b 370 47.0 87.3
LPR052412 510 43.0 91.6
LPRO601 12 780 16.0 98.0
LPR0604 12 580 32.0 94.5
LPR060712 570 120.0 79.0
LPR110612 40.0 10.0 75.0
LPR112312 10 5.0 95.5
LPR113012 230 17.0 92.6
LPRO51713 94.0 6.0 93.6
LPRO52113 389 24.0 93.8
LPR062513 308 21.0 93.2
LPROI13014 170 17.0 90.0
LPR0303 14 280 95.0 66.1
LPR0O30814a 173 26.0 85.0
LPROI 1815 529 72.8 86.2
LPR020215 397 67.0 83.1
Sum 2022
N (COUNT) 23
Median 91.6
STDEV.s 8.99
VAR.s 80.7
Z (alpha) 1.65
Z (beta) 1.29

Hypothesized median 89.0

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
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ISO 14034:2016 - Environmental Management — Environmental Technology Verification (ETV)

Performance Claim 4 (TAPE):

Raw data summarizing the percent removal of total phosphorus (TP) by The Stormwater Management
StormFilter®, with PhosphoSorb® media, at the design hydraulic loading rate of 1.67gpm/sq ft. of media
surface for a standard height cartridge of 45.72 cm for 23 qualifying storm events (bootstrapped data).

Sample ID ﬁ:ﬁ::f: TP ?;erage Effluent Percent .
(mg/L) (mg/L) Removal (%)
LPRO21012 0.141 0.104 262
LPRO21412 0220 0.062 718
LPRO21712 0310 0.067 78.3
LPR022012 0.163 0.026 84,1
LPR022412 0.424 0.070 835
LPRO31012 0.140 0.049 65.0
LPRO31212a 0.150 0.037 753
LPR032912b 0.280 0.08] 711
LPR052412 0.170 0.070 588
LPRO601 12 0200 0.035 825
LPR060412 0210 0.043 795
LPR060712 0.170 0.140 176
LPRI10612 0.068 0.025 632
LPRI12312 0082 0.025 695
LPRI13012 0.170 0.025 853
LPRO51713 0282 0.029 899
LPRO52113 0558 0.050 911
LPR062513 0583 0.045 922
LPROI3014 0317 0.053 833
LPR0O30314 0417 0.133 68,1
LPR0O30814a 0261 0.05] 80.3
LPROI I815 0.649 0.124 80.9
LPR020215 0693 0.100 856
Sum 1683
N (COUNT) 23
Median 79.5
STDEV.s 18.5
VAR.s 343.7
Z (alpha) 1.65
Z (beta) 1.29
Hypothesized 790
median

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
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Performance Claim 5 (TAPE):

Raw data summarizing the percent removal of total nitrogen (TN) by The Stormwater Management
StormFilter®, with PhosphoSorb® media, at the design hydraulic loading rate of |.67gpm/sq ft. of media
surface for a standard height cartridge of 45.72 cm for 23 qualifying storm events (bootstrapped data).

Average Average Percent
Sample ID Influent TN  Effluent TN Removal (%)

(mg/L) (mg/L)
LPRO21012 1.06 0.265 75.1
LPRO21412 1.20 0.531 55.9
LPRO21712 1.58 0.638 59.5
LPR022012 0.696 0.265 61.9
LPR022412 111 0.265 76.0
LPRO31012 1.72 0.265 84.5
LPRO31212a 0.760 0.400 47.4
LPRO32912b 1.23 0.265 78.5
LPRO52412 1.85 0.400 78.4
LPRO601 12 2.40 0.872 637
LPR060412 1.06 0.327 69.1
LPRO60712 0.579 0.555 4.1
LPR110612 0.569 0.555 2.5
LPR112312 0515 0.515 0.0
LPR113012 1.22 0.515 57.6
LPRO51713 1.37 0.250 81.8
LPRO521 13 0.531 0.248 534
LPR062513 0619 0.253 592
LPROI3014 0.240 0.212 1.8
LPRO303 | 4 0.530 0.230 56.6
LPRO308 [ 4a 0.432 0.080 81.5
LPROI 1815 0.180 0.110 389
LPR020215 2.32 0.370 84.1
Sum 1281
N (COUNT) 23
Median 59.5
STDEV.s 27.0
VAR.s 727
Z (alpha) .65
Z (beta) 1.29

56.0

Hypothesized median

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
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Performance Claim 6 (TAPE):

Raw data summarizing the percent removal of total copper (Cu) by The Stormwater Management
StormFilter®, with PhosphoSorb® media, at the design hydraulic loading rate of 1.67gpm/sq ft. of media
surface for a standard height cartridge of 45.72 cm for 23 qualifying storm events (bootstrapped data).

Average Average Percent
Sample ID Influent Cu  Effluent Cu Removal (%)
(mg/L) (mg/L)
LPR021012 No data No data -
LPRO21412 No data No data -
LPRO21712 0.032 0.006 81.3
LPR022012 0014 0.001 92.9
LPR022412 0.032 0.005 84.4
LPRO31012 0.019 0.003 84.2
LPRO31212a 0012 0.003 75.0
LPRO32912b 0.023 0.004 82.6
LPRO52412 0.050 0.050 0.0
LPRO601 12 0.040 0.003 92.5
LPRO604 12 0.021 0.003 85.7
LPR0O60712 0.028 0.010 64.3
LPR110612 0.006 0.003 50.0
LPR112312 0.006 0.001 83.3
LPR113012 0016 0.002 87.5
LPRO51713 0016 0.003 81.3
LPRO521 13 0.027 0.006 77.8
LPR062513 0.029 0.005 82.8
LPROI3014 0.021 0.004 81.0
LPRO303 | 4 0019 0.006 68.4
LPRO308 [ 4a 0018 0.002 88.9
LPROI 1815 0.055 0.010 81.8
LPR020215 0.044 0.007 84.1
Sum 1610
N (COUNT) 2l
Median 82.6
STDEV.s 20.06
VAR.s 403
Z (alpha) .65
Z (beta) 1.29

Hypothesized median 77.0

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
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Performance Claim 7 (TAPE):

Raw data summarizing the percent removal of total zinc (Zn) by The Stormwater Management
StormFilter®, with PhosphoSorb® media, at the design hydraulic loading rate of 1.67gpm/sq ft. of media
surface for a standard height cartridge of 45.72 cm for 23 qualifying storm events (bootstrapped data).

Average Average Percent
Sample ID Influent Zn  Effluent Zn Removal (%)
(mg/L) (mg/L)
LPR0O21012 No data No data -
LPRO21412 No data No data -
LPRO21712 0.151 0.034 77.8
LPR022012 0.076 0.011 85.8
LPR022412 0.191 0.031 84.0
LPRO31012 0.120 0.022 81.7
LPRO31212a 0.068 0.017 75.0
LPRO32912b 0.160 0.029 81.9
LPRO52412 0.250 0.250 0.0
LPRO601 12 0.230 0.012 94.8
LPRO604 12 0.130 0.015 88.5
LPRO60712 0.170 0.048 71.8
LPR110612 0.022 0.014 36.4
LPR112312 0.049 0.010 79.6
LPR113012 0.110 0.016 85.5
LPRO51713 0.068 0.010 85.2
LPRO521 13 0.126 0.021 83.5
LPR062513 0.120 0017 85.5
LPROI3014 0.108 0.026 76.1
LPRO303 | 4 0.095 0.029 69.8
LPRO308 [ 4a 0.088 0.013 84.8
LPROI 1815 0.151 0.039 74.4
LPR020215 0.192 0.038 80.2
Sum 1582
N (COUNT) 2l
Median 8l.7
STDEV.s 2069
VAR.s 428
Z (alpha) .65
Z (beta) 1.29

Hypothesized median 75.0

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
Registration: GPS-ETV_2020-06-15_TAPE
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ISO 14034:2016 - Environmental Management — Environmental Technology Verification (ETV)

Performance Claim 8 (TAPE):

Raw data summarizing the percent removal of total lead (Pb) by The Stormwater Management
StormFilter®, with PhosphoSorb® media, at the design hydraulic loading rate of 1.67gpm/sq ft. of media
surface for a standard height cartridge of 45.72 cm for 23 qualifying storm events (bootstrapped data).

Average Average Percent
Sample ID Influent Pb  Effluent Pb Removal (%)
(mglL) (mglL)
LPR0O21012 No data No data -
LPRO21412 No data No data -
LPRO21712 0013 0.003 73.7
LPR022012 0.005 0.001 79.6
LPR022412 0015 0.003 77.3
LPRO31012 0.009 0.002 78.5
LPRO31212a 0.006 0.002 71.9
LPRO32912b 0012 0.003 75.0
LPRO52412 0.025 0.025 0.00
LPRO601 12 0016 0.005 68.8
LPRO604 12 0013 0.001 90.8
LPR0O60712 0013 0.005 62.3
LPRI10612 0.001 0.001 0.0
LPR112312 0.002 0.001 50.0
LPR113012 0.005 0.001 80.0
LPRO51713 0.004 0.001 74.8
LPRO521 13 0.009 0.009 0.336
LPR062513 0.009 0.002 82.5
LPROI3014 0.006 0.001 80.5
LPRO303 | 4 0.007 0.003 62.1
LPRO308 [ 4a 0.005 0.001 71.5
LPROI 1815 0015 0.003 8l.4
LPR020215 0011 0.002 81.0
Sum 1342
N (COUNT) 21
Median 74.8
STDEV.s 28.05
VAR.s 787
Z (alpha) .65
Z (beta) 1.29

Hypothesized median 70.0

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
Registration: GPS-ETV_2020-06-15_TAPE
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ISO 14034:2016 - Environmental Management — Environmental Technology Verification (ETV)

Performance Claim 9 (TAPE):

Raw data summarizing the percent removal of total aluminium (Al) by The Stormwater Management
StormFilter®, with PhosphoSorb® media, at the design hydraulic loading rate of |.67gpm/sq ft. of media
surface for a standard height cartridge of 45.72 cm for 23 qualifying storm events (bootstrapped data).

Average Average Percent
Sample ID Influent Pb  Effluent Pb Removal (%)
(mglL) (mglL)
LPR0O21012 No data No data -
LPRO21412 No data No data -
LPRO21712 9.15 1.86 79.7
LPR022012 262 0.319 87.8
LPR022412 9.65 1.99 794
LPRO31012 6.20 1.10 82.3
LPRO31212a 430 0.810 81.2
LPR032912b 6.40 1.70 734
LPR0O52412 9.70 130 86.6
LPRO601 12 1.0 0.370 96.6
LPRO604 12 12.0 1.00 91.7
LPR0O60712 9.60 4.10 57.3
LPRI10612 130 0.300 76.9
LPR112312 1.20 0.190 84.2
LPR113012 3.00 0.440 85.3
LPRO51713 | 44 0.134 90.7
LPRO52113 3.24 0.358 89.0
LPR062513 3.94 0.466 88.2
LPROI3014 3.45 0.796 76.9
LPRO303 | 4 2.64 .13 57.2
LPR030814a 1.67 0.342 79.5
LPROI 815 532 1.17 78.0
LPR020215 3.85 1.20 68.8
Sum 1691
N (COUNT) 21
Mean (AVE) 80.5
STDEV.s 10.13
VAR.s 103
Z (alpha) 1.65
Z (beta) 1.29
Hypothesized mean 80.0

Verification Statement — CONTECH Engineered Solutions LLC — The Stormwater Management StormFilter®
Registration: GPS-ETV_2020-06-15_TAPE
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ISO 14034:2016 - Environmental Management — Environmental Technology Verification (ETV)

Verification

This verification was completed by the Verification Expert, the Centre for Advancement of Water and
Woastewater Technologies (“CAWT”), contracted by GLOBE Performance Solutions, applying the
International Standard ISO 14034:2016 Environmental management — Environmental technology
verification (ETV). Data and information provided by Contech Engineered Solutions LLC to support the
performance claim included the following:

e Performance test report “The Stormwater Management StormFilter®- PhosphoSorb® at a Specific
Flow Rate of 1.67 gpm/ft? — Performance Evaluation Report” prepared by Contech Engineered
Solutions, November 8, 2017. This report is based on a field testing program conducted by
Contech personnel at a roadway site in Zigzag, Oregon between January 2012 and February 2015.
Testing was conducted in accordance with the 2011 version of the Washington Department of
Ecology TAPE (TAPE, 201 I).

What is 1ISO14034:2016 Environmental management -
Environmental technology verification (ETV)?

ISO 14034:2016 specifies principles, procedures and requirements for environmental technology
verification (ETV) and was developed and published by the International Organization for Standardization
(ISO). The objective of ETV is to provide credible, reliable and independent verification of the performance
of environmental technologies. An environmental technology is a technology that either results in an
environmental added value or measures parameters that indicate an environmental impact. Such
technologies have an increasingly important role in addressing environmental challenges and achieving
sustainable development.

For more information on the For more information on I1ISO 14034:2016 / ETV
The Stormwater Management StormFilter® please contact:
please contact:

CONTECH Engineered Solutions LLC GLOBE Performance Solutions

71 US Route |, Suite F 404 — 999 Canada Place

Scarborough, ME Vancouver, BC

04074 USA V6C 3E2 Canada

Tel: 207-885-9830 Tel: 604-695-5018 / Toll Free: 1-855-695-5018
info@conteches.com etv@globeperformance.com
www.conteches.com www.globeperformance.com

Limitation of verification - Registration: GPS-ETV_2020-06-15_TAPE

GLOBE Performance Solutions and the Verification Expert provide the verification services solely on the basis of the information
supplied by the applicant or vendor and assume no liability thereafter. The responsibility for the information supplied remains solely
with the applicant or vendor and the liability for the purchase, installation, and operation (whether consequential or otherwise) is
not transferred to any other party as a result of the verification.

Printed: June 15, 2020 Expires: June 30, 2023 Page 12 of 12



State of Netu Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION

CHRIS CHRISTIE Bureau of Nonpoint Pollution Control BOB MARTIN
Governor Division of Water Quality Commissioner
Mail Code 401-02B
KIM GUADAGNOG Post Office Box 420

Lt. Governor Trenton, New Jersey 08625-0420

609-633-7021 Fax: 609-777-0432
http://www.state.nj.us/dep/dwag/bnpc_home.htm

December 14, 2016

Derek M. Berg

Director - Stormwater Regulatory Management - East
Contech Engineered Solutions LLC

71 US Route 1, Suite F

Scarborough, ME 04074

Re:  MTD Laboratory Certification
Stormwater Management StormFilter® (StormFilter) by Contech Engineered Solutions LLC
Off-line Installation

TSS Removal Rate 80%
Dear Mr. Berg:

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7(c) allow the use of manufactured
treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5
if the pollutant removal rates have been verified by the New Jersey Corporation for Advanced
Technology (NJCAT) and have been certified by the New Jersey Department of Environmental
Protection (NJDEP). Contech Engineered Solutions LLC has requested a Laboratory Certification for
the StormFilter System.

This project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured
Treatment Device from New Jersey Corporation for Advanced Technology” dated January 25, 2013.
The applicable protocol is the “New Jersey Department of Environmental Protection Laboratory
Protocol to Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment Device”
dated January 25, 2013.

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the afore-
mentioned protocol have been met or exceeded. The NJCAT letter also included a recommended
certification TSS removal rate and the required maintenance plan. The NJCAT Verification Report with
the Verification Appendix for this device is published online at http://www.njcat.org/verification-
process/technology-verification-database.html.
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The NJDEP certifies the use of the StormFilter System by Contech Engineered Solutions LLC at
a TSS removal rate of 80%, when designed, operated and maintained in accordance with the
information provided in the Verification Appendix and subject to the following conditions:

1.

The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is
calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in N.J.A.C.
7:8-5.5. The MTFR is calculated based on a verified loading rate of 2.12 gpm/sf of effective
filtration treatment area.

The StormFilter System shall be installed using the same configuration as the unit tested by
NJCAT, and sized in accordance with the criteria specified in item 6 below.

This device cannot be used in series with another MTD or a media filter (such as a sand filter),
to achieve an enhanced removal rate for total suspended solids (TSS) removal under N.J.A.C.
7:8-5.5.

Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey Stormwater
Best Management Practices (NJ Stormwater BMP) Manual which can be found on-line at
www.njstormwater.org.

The maintenance plan for a site using this device shall incorporate, at a minimum, the
maintenance requirements for the StormFilter, which is attached to this document. However, it
is recommended to review the maintenance website at

http://www.conteches.com/DesktopModules/Bring2mind/DMX/Download.aspx?Entryld=2813
&Portalld=0&DownloadMethod=attachment for any changes to the maintenance requirements.

Sizing Requirements:
The example below demonstrates the sizing procedure for a StormFilter System.

Example: A 0.25 acre impervious site is to be treated to 80% TSS removal using a StormFilter
System. The impervious site runoff (Q) based on the New Jersey Water Quality
Design Storm was determined to be 0.79 cfs or 354.58 gpm.

The calculation of the minimum number of cartridges for use in the StormFilter System is based
upon both the MTFR and the maximum inflow drainage area. It is necessary to calculate the
required cartridges using both methods and to rely on the method that results in the highest
minimum number of cartridges determined by the two methods.

Inflow Drainage Area Evaluation:

The drainage area to the StormFilter System in this example is 0.25 acres. Based upon the
information in Table 1 below, the following minimum number of cartridges are required in a
StormFilter System to treat the impervious area without exceeding the maximum drainage
area:
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1. Five (5) 12” cartridges,
2. Three (3) 18” cartridges, or
3. Two (2) 27” cartridges

Maximum Treatment Flow Rate (MTFR) Evaluation:

The site runoff (Q) was determined based on the following:
time of concentration = 10 minutes
i=3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual)
¢=0.99 (runoff coefficient for impervious)
Q=ciA=0.99x3.2x0.25=0.79 cfs=0.79x448.83 gpm=354.58 gpm

Based on a flow rate of 354.58 gpm, the following minimum number of cartridges are
required in a StormFilter System to treat the impervious area without exceeding the MTFR:
1. Thirty-six (36) 12” cartridges,

2. Twenty-four (24) 18” cartridges, or

3. Sixteen (16) 27” cartridges

The MTFR Evaluation results will be used since that method results in the higher minimum
number of cartridges determined by the two methods.

The sizing table corresponding to the available system models are noted below:

TABLE 1 STORMFILTER CARTRIDGE HEIGHTS AND NEW JERSEY TREATMENT CAPACITIES

StormFilter Cartridge Heights and New Jersey Treatment Capacities
Filtration Mass
StormFilter Surface Capture Maximum
Cartridge Area MTFR? : Allowable
. Capacity
Height (sq.ft) (GPM) (Ibs) Inflow Area?
(acres)
Low Drop (12") 4.71 10 36.3 0.061
18" 7.07 15 54.5 0.09
27" 10.61 225 81.8 0.136
Notes:

1. MTFR calculated based on 4.72x10-3 cfs/sf (2.12 gpm/sf) of effective filtration treatment area.
2. Based upon the equation found in the NJDEP Filter Protocol Maximum Inflow Drainage Area (acres) = weight of
TSS before 10% loss in MTFR (Ibs)/600 Ibs/acre of drainage area annually.

Be advised a detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to
the Stormwater Management Rules, N.J.A.C. 7:8. The plan must include all of the items identified in
Stormwater Management Rules, N.J.A.C. 7:8-5.8. Such items include, but are not limited to, the list of
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indication of problems in the system, and training of maintenance personnel. Additional information
can be found in Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.

If you have any questions regarding the above information, please contact Shashi Nayak of my office at (609)
633-7021.

Sincerely,

CJames J. Murphy, Chief

Bureau of Nonpoint Pollution Control

Attachment: Maintenance Plan

cc: Chron File
Richard Magee, NJCAT
Vince Mazzei, NJDEP - DLUR
Ravi Patraju, NJDEP - BES
Gabriel Mahon, NJDEP - BNPC
Shashi Nayak, NJDEP - BNPC
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Erfan Haidari| nEngineering Inc

From: Huda Majeed [huda@echelonenvironmental.ca]

Sent: June 16, 2022 4:54 PM

To: Erfan Haidari| nEngineering Inc

Cc: 'Abu Ziauddin | NEngineering Inc'; Leann Young

Subject: RE: n2123 | StormFilter Phosphorus Removal - Phosphosor

Attachments: SF Design - 233 249 261 ColdWater Rd W.pdf; StormFilter ETV Verification Statement.pdf

Thank you for providing that information Erfan!

Please find your StormFilter sizing report attached. For this site, we are recommending the SFPD0818 (or CIP) with 36
Phosphosorb cartridges (27”). This design is based on the controlled flows as described below, and will yield more than
80% Phosphorus removal. If 79% Phosphorus removal is acceptable, please let me know as we can decrease our
footprint by using less cartridges.

Standard StormFilter notes apply: Please note that all StormFilter systems would require a minimum drop of 0.15m
between the inlet and outlet pipe inverts, for constructability. Also, these 27” cartridges will require a minimum
hydraulic drop of 0.93m for functionality. We would usually choose a smaller cartridge height to prevent flooding
upstream, but this would increase the number of cartridges and footprint. Therefore, to keep the sizing reasonable, the
27" is best as long as we consider hydraulic conditions upstream.

| have attached our SF ETV verification for easy reference. Let me know if you need any additional details.
Thank you,

Huda Majeed

Echelon Environmental Inc.
55 Albert Street, Suite #200 | Markham, ON, L3P 2T4
C: 416-702-4282 | T: 905-948-0000 | F: 905-948-0577
huda@echelonenvironmental.ca
ww__vx.echelonenvironmental.ca

&, ECHELQN

e ENVIRONMENTAIL

From: Erfan Haidari| nEngineering Inc <eh@nengineering.com>
Sent: Thursday, June 16, 2022 1:39 PM

To: Huda Majeed <huda@echelonenvironmental.ca>

Cc: 'Abu Ziauddin | NEngineering Inc' <az@nengineering.com>
Subject: RE: n2123 | StormFilter Phosphorus Removal - Phosphosor

Hello Huda,

| hope all is well, In the table bellow | have included the flow rates for 2 to 100 year. The total upstream storage volume
is 361 m3.

Thank you for your time and help

2 years 5 years 10 years 25 years 50 years 100 years

Flow rate (I/s) 54.07 54.42 54.94 54.94 54.94 54.94

1



Appendix F
Phosphorous Budget Summary
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Appendix G
Infiltration Chamber (SC-160LP)



Chamber Model:

User Inputs

Outlet Control Structure:

Project Name:
Engineer:
Project Location:

Measurement Type:

Required Storage Volume:

Stone Porosity:

Stone Foundation Depth:

Stone Above Chambers:

Average Cover Over Chambers:

Design Constraint Dimensions:

//IADS

SC-160LP

Yes

Coldwater Road
Erfan Haidari
Ontario

Metric

200.00 cubic meters.

40%

152 mm.

152 mm.

356 mm.

(7.50 m. x 64.00 m.)

Results

System Volume and Bed Size

Installed Storage Volume: 141.99 cubic meters.

Storage Volume Per Chamber: 0.19 cubic meters.

Number Of Chambers Required: 280
Number Of End Caps Required: 20
Chamber Rows: 10
Maximum Length: 63.72 m.
Maximum Width: 7.14m.

Approx. Bed Size Required: 448.68 square me-

ters.

System Components

Amount Of Stone Required: 219.20 cubic meters

Volume Of Excavation (Not Including 273.51 cubic meters
Fill):

Non-woven Geotextile Required (ex- 1180.50 square me-
cluding Isolator Row): ters

Non-woven Geotextile Required (Iso- 0.00 square meters
lator Row):

Total Non-woven Geotextile Required:1180.50 square me-
ters

Woven Geotextile Required (excluding29.26 square meters
Isolator Row):

Woven Geotextile Required (Isolator 89.07 square meters
Row):

Total Woven Geotextile Required: 118.33 square me-

ters



EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #57

FINES, COMPACT IN 6" (150 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

CHAMBERS SHALL MEET THE REQUIREMENTS FOR

ASTM F2418 POLYPROPLENE (PP) CHAMBERS

OR ASTM F922 POLYETHYLENE (PE) CHAMBERS CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC

ADS GEOSYTHETICS 601T NON-WOVEN CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

GEOTEXTILE ALL AROUND CLEAN, CRUSHED,

'ANGULAR EMBEDMENT STONE PAVEMENT LAYER (DESIGNED

BY SITE DESIGN ENGINEER)

T !

R . 6" (150 mm) 14" Y
i . MIN @s0mm)  (30m
— — MIN®
! ] '
PERIMETER STONE 120 f
(300 mm) i
EXCAVATION WALL 1=
(GAN BE SLOPED — = RIS %,—*—[ DEPTH OF STONE TO BE DETERMINED
OR VERTICAL) sl il | il \%M%EE“ BY SITE DESIGN ENGINEER 4" (100 mm) MIN
12" (300 mm) MIN = 25" 12" (300 mm) WITH GEOGRID BX124GG
NO SPACING REQUIRED (635 mm) TP

END CAP BETWEEN CHAMBERS

SINGLE LAYER OF GEOGRID BX124GG TO BE INSTALLED

SITE DESIGN ENGINEER IS RESPONSIBLE FOR BETWEEN NON WOVEN GEOTEXTILE AND BASE STONE

THE ENSURING THE REQUIRED BEARING
CAPACITY OF SUBGRADE SOILS

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 20" (510 mm).



Project: n2132: 828 Innisfil Beach Rd é
Chamber Model - Sc160 Stormilech
Units - Mzt(;'lc | Click Here for Imperial 2 :1!(7‘:0':0/‘&‘}@;‘&
Number of chambers - 280
Voids in the stone (porosity) - 40 %
Base of Stone Elevation - 264.22 m I P
Amount of Stone Above Chambers - 152 mm nclude Perimeter Stone in Calculations
Amount of Stone Below Chambers - 100 mm
Area of system - 448.68 sq.meters Min. Area - 385.826 sq.meters

StormTech MC-4500 Cumulative Storage Volumes

Height of |Incremental Single| Incremental Incremental [Incremental Ch| Cumulative
System Chamber Total Chamber Stone & St Chamber Elevation
(mm) (cubic meters) (cubic meters) | (cubic meters) | (cubic meters) | (cubic meters) (meters)
559 0.00 0.00 4.56 4.56 132.843 264.78
533 000 000 456 456 128 287 264 75
| 508 0.00 0.00 4.56 4.56 123.730 264.73 |
483 0.00 0.00 4.56 4.56 119.174 264.70
457 0.00 0.00 4.56 4.56 114.618 264.68
432 0.00 0.00 4.56 4.56 110.061 264.65
406 0.00 0.41 4.39 4.80 105.505 264.63
381 0.00 1.07 4.13 5.20 100.705 264.60
356 0.01 2.30 3.63 5.94 95.509 264.58
330 0.01 3.50 3.15 6.66 89.571 264.55
305 0.02 4.27 2.85 7.12 82.912 264.52
279 0.02 4.89 2.60 7.49 75.791 264.50
254 0.02 5.40 2.40 7.79 68.302 264.47
229 0.02 5.83 2.22 8.06 60.508 264.45
203 0.02 6.21 2.07 8.28 52.451 264.42
178 0.02 6.54 1.94 8.48 44 167 264.40
152 0.02 6.82 1.83 8.65 35.687 264.37
127 0.03 7.09 1.72 8.81 27.038 264.35
102 0.00 0.00 4.56 4.56 18.225 264.32
76 0.00 0.00 4.56 4.56 13.669 264.30
51 0.00 0.00 4.56 4.56 9.113 264.27
25 0.00 0.00 4.56 4.56 4.556 264.25

|Proposed Outlet







Appendix H
Sanitary, Fire and Water Demand



TABLE 4.1

Sanitary Calculation

PROPOSED COMMUNITY BUILDING
233, 249, 261 Coldwater Road

Project No. n2123
1.0 Proposed Site Statistics Notes
1.1 [No. of Units (Apartment) [ 110 Junits Note 1
2.0 Design Criteria
2.1 |Population Equivalent
[Townhouses [  2.68 |Person/unit |Note 2
3.0 Design Flows
3.1 Average wastewater Flow 300 L/day/person [Note 2
3.2 Total Population 295 Persons
3.3 Residential Peaking Factor (Harman Eq.) 4.08 Note 2
[Residential Peaking Factor to be used 4.00
3.4 |Peak Design Flows 4.09 L/sec Note 2
4.0 Extraneous Flows 0.1 l/sec/ha. Note 2
4.1 Total Area of the Site 1.508 |ha.
4.2 Infiltration Allowance 0.151 |[l/sec
5.0 |Total Peak Design Flow | 425 |L/sec
Note:

1. Site Plan, Preapred by n Architecture Inc.
2. City Of Orilia Engineering Criteria, July 2012




TABLE 4.2

Water Demand Calculation

PROPOSED COMMUNITY BUILDING
233, 249, 261 Coldwater Road

Project No. n2123

Average Consumption Rate 300 L/capita/day
Max Day Factor 1.6
Peak Hour Factor 4,5 Section 4.4 (Note 1)
Pop: Equivallent 2.95 Person/unit |Section 4.3.2.1 (Note 1)
Number of Unit 110 Site Plan (Note 2)
Population 324.5 Person
Average Domestic Water Deamnd 97350.00 |l/day
1.13 L/sec
Max Day Demand 1.80 L/sec
Max Hour Deamd 5.07 L/sec
Note:

1. City Of Orilia Engineering Criteria, July 2012
2. Site Plan, Preapred by n Architecture Inc.




TABLE 1.

PROJECT:

1.

Fire Flow Equation

where

FIRE FLOW CALCULATION as per
FIRE UNDERWRITERS SURVEY (1999)

233, 249, 261 Coldwater Road
Orillia

F=220CVA

F is the required fire flow [LPM]

C is the coefficient determined by type of construction [unitless]
A is the total protection area [sq.m]

Architecture Information

Type of Construction Ordinary

Fire Rating Limited-Combustible

Sprinkler Provided (Y/N) Yes

Floor Area (Largest Unit)

Total Floor Area [sq.m] 461

Coefficient, C [1] 1.0

Fire Flow, F [LPM] 4724

Combustible Product Risk

Occupancy Adjustment 85%

Fire Flow, F [LPM] 4015

Sprinkler Reduction

Sprinkler Reduction 0.30

Sprinkler Reduction [LPM] 1417

(Note: Sprinkler required for hotel as per OBC 3.2.2.20 - 83)

Exposure Adjustment

North 0%

East 0%

South 0%

West 5%
Total 5%

[Exposure Adjustment [LPM] 236

Required Fire Flow, Duration & Volume

Fire Flow, F [LPM] 2834

Sprinkler Reduction [LPM] 1417

Exposure Adjustment [LPM] 236

Required Fire Flow [LPM] 1653

Required Fire Flow [LPM] 2000

Required Fire Flow [LPS] 33

*Round to 1000



Appendix |
Storm Sewer Design Sheet
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Appendix J
Statement of Limiting Conditions and Assumptions



10.

Statement of Limiting Conditions and Assumptions

This Report/Study (the "Work™) has been prepared at the request of, and for the exclusive use of, the Owner, and
its affiliates (the "Intended Users™). No one other then the intended users has the right to use and rely on the work
without first obtaining the written authorization of n Engineering and its Owners.

The comments, recommendations and material in this report reflect n Engineering best judgment in light of the
information available to it at the time of preparation of this report. It is not qualified to and is not providing legal
or planning advice in this work.

n Engineering expressly excludes liability to any third party except the Intended Users for any use of, and/or
reliance upon, the work.

n Engineering notes that the following assumptions were made in completing the work

a) The land use description(s) supplied n Engineer Inc. is correct;

b) The surveys and other data supplied to n Engineering by the Owner are accurate;

c) Market timing, approval delivery and secondary information are within the control of parties other then n
Engineering;

d) There are no encroachments, leases, covenants, binding agreements, restrictions, pledges, charges, liens or
special assessments outstanding, or encumbrances, which would significantly affect the use or servicing;
Investigations have not carried out to verify these assumptions. n Engineering deems the sources of data and
statistical information contained herein to be reliable, but we extend no guarantee of accuracy in these respect.

All the plans, photographs, and sketches prepared and presented in this report/study are included solely to aid the
visualizing the location of the property, the boundaries of the site, and the relative position of the improvements on
the said lands are based on information provided by Owner

n Engineering accepts no responsibility for legal interpretations, questions of survey, opinion of title, hidden or
inconspicuous conditions of the property, toxic wastes or contaminated materials, soil or sub soil conditions,
environmental, engineering or other factual and technical matters disclosed by the owner, the clients, or any public
agency, which by their nature, may change the outcome of the work.

In the preparation of this report, n Engineering have made investigations from secondary sources as documented in
the work, but did not checked compliance with by laws, codes, agency and government regulations, etc., unless
specifically noted in the work.

The value of proposed improvements should apply only with regard to the purpose and function of the work, as
outlined in the body of this work. Any cost estimated set out in the work based on construction averages and
subject to change.

Neither possession of Work, nor a copy of it, carries the right of publication. All copyright in the work reserved to
n Engineering and considered confidential by n Engineering. The Work shall not be disclosed, reproduced, quoted
from, or referred to, in whole or in part, or published in any manner, without the express written consent of n
Engineering and the Owner.

The work is only valid if it bears the Professional Engineer's seal and original signature of author, and if
considered in its entity. Responsibility for unauthorized alteration to the Work is denied.

End of the Statement
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