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FUNCTIONAL SERVICING REPORT
233 DUNLOP STREET WEST - BARRIE

1.INTRODUCTION

PEARSON Engineering Ltd. has been retained by MDM Developments (Client) to prepare a
Functional Servicing Report (FSR) in support of the proposed 8-storey residential building with
ground floor commercial space located at 233, 237, 241, and 245 Dunlop Street West in the City
of Barrie (City), County of Simcoe (County).

The subject property is approximately 0.72 ha in size and currently contains one residential lot
and three vacant lots. The existing site drains to the south sloping towards Bunkers Creek at the
rear of the property. The location of the site can be seen on Figure 1.

This FSR assesses the existing municipal infrastructure in the vicinity of the Project, the onsite
Stormwater Management (SWM) facilities and internal services required to service the proposed
Project. The report also includes design calculations and a brief outline of the proposed internal
services, as well as comments regarding the ability of the various secondary utilities to service
the site.

2. SUPPORTING DOCUMENTS

The following documents have been referenced in the preparation of this report:
e Ministry of the Environment, Design Guidelines for Sewage Works, 2008
¢ Ministry of the Environment, Design Guidelines for Drinking-Water Systems, 2008

e Ministry of the Environment, Stormwater Management Planning and Design Manual,
March 2003

e City of Barrie, Sanitary Sewage Collection System Policies and Design Guidelines,
September 2012

o City of Barrie, Water Distribution Specification, February 2005

e City of Barrie, Storm Drainage and Stormwater Management Policies and Design
Guidelines, November 2009

3. DESIGN POPULATION

The proposed building is to have a total of 91 units and based on the average unit size, a design
population of 2.34 persons per unit was selected. This results in a maximum projected design
population of 213 persons. Refer to Appendix A for calculations.
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4. WATER SUPPLY AND DISTRIBUTION

4.1. WATER SERVICING DESIGN CRITERIA

The site is to have a total population of 213 persons. Utilizing the MECP Guidelines for domestic
water use of 225 L/capita/day, an Average Day Demand (ADD) of 0.56 L/sec is required. The
Peak Rate factor of 4.13 is used in calculating the Peak Hour Demand (PHD) of 2.31 L/sec for the
development. Calculations for the domestic water requirements for the site can be found in
Appendix A.

4.2. INTERNAL WATER DISTRIBUTION SYSTEM

The Project will be serviced by municipal water for domestic and fire service and designed as per
City standards. A 100 mm diameter and a 300 mm diameter municipal watermain exists on
Dunlop Street West. The site will be serviced by connecting to the existing 300 mm diameter
watermain with a 150 mm diameter fire service and a 100 mm diameter domestic service. The
existing hydrant adjacent to the proposed driveway will service the development. Refer to
Drawing SS-1 — Site Servicing Plan in Appendix G for the water servicing layout.

We suggest that the City review the existing watermain distribution system with respect to the
City's water treatment and supply capacities for both domestic and fire service for this
development and confirm that pressure and capacity allocation is available. If required, a water
pressure test can be completed.

5. SANITARY SERVICING OVERVIEW

5.1. SANITARY DESIGN GRITERIA

The site is to have a total population of 213 persons. Utilizing the City of Barrie Guidelines for
domestic sewer use of 225 L/capita/day, the Average Daily Flow (ADF) of 0.56 L/s is calculated.
Using the max Peaking Factor of 4.0 for this project, a Peak Flow of 2.24 L/s is calculated for the
project site. The proposed sanitary sewer will be designed to convey the sanitary design flows for
the project to an existing 300 mm diameter sanitary sewer on Dunlop Street West. The total
capacity of the existing sewer is approximately 61 L/s, and therefore the flow from the proposed
development would result in 3.7% of the sanitary sewer’s capacity. An analysis of the existing
sanitary sewer capacity can be completed if required. Sanitary design flow and pipe sizing
calculations can be found in Appendix B.

5.2. INTERNAL SANITARY SEWER SYSTEM

The sanitary sewers will be constructed in accordance with the City of Barrie’s Engineering
Standards and the MECP guidelines in order to service the Project. The proposed sanitary sewer
system for this Project is to convey sanitary flow to the existing sanitary sewer on Dunlop Street
West. The proposed sewers will consist of a minimum diameter of 200 mm and will be designed
to meet minimum design grades and the required minimum and maximum velocities under flow
conditions. Refer to the Drawing SS-1 Site Servicing Plan in Appendix G for the proposed
sanitary servicing layout.

We suggest that the City review the sanitary design flow from this Project with respect to the
City’s sanitary treatment capacities and confirm that capacity allocation is available for this
development.
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6. STORMWATER MANAGEMENT

A key component of the development is the need to address environmental and related SWM
issues. These are examined in a framework aimed at meeting the City, LSRCA and MECP
requirements. SWM parameters have evolved from an understanding of the location and
sensitivity of the site's natural systems. This FSR focuses on the necessary measures to satisfy
the MECP's SWM requirements.

It is understood the objectives of the SWM plan are to:
e Protect life and property from flooding and erosion;
e Maintain water quality for ecological integrity, recreational opportunities, etc.;
e Protect and maintain groundwater flow regime(s);
e Protect aquatic and fishery communities and habitats; and

e Maintain and protect significant natural features.
6.1. ANALYSIS METHODOLOGY

The design of the SWM Facilities for this site has been conducted in accordance with:

e The Ministry of the Environment Stormwater Management Planning and Design Manual,
March 2003

e City of Barrie, Storm Drainage and Stormwater Management Policies and Design
Guidelines, 30 November 2009

e Lake Simcoe Region Conversation Authority Technical Guidelines for Stormwater
Management Submissions, September 2016

In order to design the facilities to meet these requirements, it is essential to select the appropriate
modeling methodology for the storm system design. Given the size of the site, the Modified
Rational Method is appropriate for the design for the SWM system.

6.2. EXISTING DRAINAGE CONDITIONS

The existing Project site currently consists of vacant and residential lots. Review of the site
identifies that the majority of the site's stormwater flows from north to south overland at
approximately 1 to 2%. The rear of the property slopes down to the existing creek bed at
approximately 30 to 50%. The flows that are conveyed overland to Bunker Creek ultimately outlet
to Kempenfelt Bay. Details of existing storm drainage conditions are shown on the Drawing
STM-1 — Pre-Development Storm Catchment Plan in Appendix G.

According to the Soil Map of Simcoe County, Report No.29 of the Ontario Soil Survey, Ministry of
Agriculture and Food, the project site is comprised of Wauseon Sandy Loam. This soil is
characterized as outwash sand underlain by calcareous clay or silty clay loam, as well as having
poor drainage. This material is characterized in the Hydrologic Soil Group CD. Allowable peak
flows for the site were calculated using the site’s current conditions and can be seen in Table 1
below. Detailed calculations for the existing drainage conditions can be found in Appendix C.

FUNCTIONAL SERVICING REPORT, REVISED FEBRUARY 2019 3
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Table 1: Pre-Development Peak Flows

2Year | 5Year | 10 Year | 25 Year | 50 Year | 100 Year
Storm Storm Storm Storm Storm Storm
Total Site (m3/s) 0.023 0.031 0.035 0.046 0.055 0.063

6.3. PROPOSED STORM DRAINAGE SYSTEM

The proposed drainage from the building rooftop will flow via gravity through a 300 mm diameter
storm sewer to underground storage chambers in the parking lot area south of the proposed
building. First, the remaining stormwater will drain via overland flow to proposed permeable
pavers and catch basins in the south portion of the parking lot. Underground storage chambers
provided for quantity control will be designed as an off-line system, and discharge to the south
through an outlet, ultimately draining to Bunker Creek. A small portion north of the proposed
building will drain uncontrolled to Dunlop Street West and the environmentally protected land to
the south of the proposed development will continue to drain southerly to Bunkers Creek. The
layout for the stormwater servicing and storm drainage patterns can be found on the Drawing
STM-2 in Appendix G. Calculations for the proposed stormwater management system can be
found in Appendix C.

The Project site will be drained via the proposed storm sewer which will be sized for the 5-year
storm event using the rational method. The storm sewer will ultimately convey stormwater to
Bunkers Creek. An emergency overflow weir will be provided in the south side of the parking lot in
order to convey stormwater to Bunkers Creek in the event of a storm greater than the 100-year
storm. Refer to Drawing SG-1 for details of the grading design.

6.4. STORMWATER QIUANTITY CONTROL

Quantity control on site will be provided through underground storage chambers and above grade
parking lot storage located in the parking lot to the south of the proposed building. An orifice tube
will be used prior to the STM OGS manhole to reduce the post-development peak flows leaving
the site, causing stormwater to back up into the subsurface storage units. In the event of a storm
greater than the 100-year storm, an overland flow route will be provided through the parking lot to
the creek via the south edge of the parking lot. Post-development peak flows for the site can be
seen in Table 2 below.

Calculations indicate that 136 m3 of storage will be required. This will be provided through
Brentwood Stormwater Chambers. Refer to Appendix C for calculations. The chambers are
designed as an off-line system located under the parking lot. The units are wrapped with
Geotextile fabric and use the storage located in the chamber only to provide storage. A
catchbasin manhole near the underground chambers as well as an inspection port will be used to
inspect and clean the system. The Brentwood system information can be found in Appendix C.
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Table 2: Post-Development Peak Flows

2 Year 5 Year 10 Year | 25 Year | 50 Year | 100 Year
Storm Storm Storm Storm Storm Storm
Area 1 (Controlled) (m?/s) 0.015 0.017 0.022 0.030 0.037 0.045
Area 2, 3 & 4 (Uncontrolled) (m?/s) 0.008 0.010 0.012 0.014 0.015 0.017
Total Site (m?/s) 0.023 0.027 0.033 0.044 0.052 0.062
6.5. Low IMPACT DEVELOPMENT

Modern Stormwater Management (SWM) practices have evolved over recent years, with Low
Impact Development (LID) techniques being widely used as the preferred method of Stormwater
Management. The stormwater management for the site is to be provided by a combination of a
treatment train approach consisting of LID features. As such, it is proposed that LID techniques
be implemented throughout the development in the form of bioretention trenches.

Permeable pavers are proposed to be implemented on the south edge of the parking lot to treat
stormwater runoff from the paved areas for quality control, as well as help reduce phosphorous
levels. The filter component of permeable pavers is generally comprised of a mixture of sand,
fines and organics. This soil mixture is then covered with a layer of mulch and vegetation to aid in
treating the stormwater runoff. An underdrain will be required if underlying soil condition have an
infiltration rate less than 15 mm/hr. In this case, a perforated pipe will be installed in the bottom of
the trench that would connect to the storm sewer.

Low Impact Development features are an emerging technology and therefore the guidelines listed
above are subject to change. As standard details and specifications are still being developed, all
details and locations are to be reviewed and approved by the City.

6.6. PERMANENT QUALITY CONTROL

The Ministry of the Environment (MOE) in March 2003 issued a “Stormwater Management
Planning and Design Manual”. This manual has been adopted by a variety of agencies including
the City of Barrie. The objective of our Stormwater Quality Control will be to ensure Enhanced
Protection quality control as stated in the MOE manual. To achieve enhanced protection,
permanent and temporary control of erosion and sediment transport are proposed and are
discussed in the following sections.

6.6.1. DURING CONSTRUCTION ACTIVITIES

During construction, earth grading and excavation will create the potential for soil erosion
and sedimentation. It is imperative that effective environmental and sedimentation
controls are in place and maintained throughout the duration of construction activities to
ensure stormwater runoff's quality.

Therefore, the following recommendations shall be implemented and maintained during
construction to achieve acceptable stormwater runoff quality:

. Installation of silt fence along the entire perimeter of the site to reduce sediment
migration onto surrounding properties;

e Installation of a construction entrance mat to minimize transportation of sediment
onto roadways;
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GRAY — 233 DUNLOP STREET WEST 12081.01




o Restoration of exposed surfaces with vegetative and non-vegetative material as
soon as construction schedules permit. The duration in which surfaces are
disturbed/exposed shall not exceed 30 days;

o Reduce stormwater drainage velocities where possible; and

e  Minimize the amount of existing vegetation removed.

6.6.2. POST CONSTRUGCTION ACTIVITIES

The development's parking facilities pose a risk to stormwater quality through the
collection of grit, sand and oils on the paved surface. A CDS or equivalent treatment unit
is proposed in order to treat the stormwater released from the site to MOE Enhanced or
Level 1 Protection standard. This MOE standard stipulates a Total Suspended Solids
(TSS) removal of at least 80%.

6.7. WATER BALANCE

Since the post-development state will increase the imperviousness of the site, considerations
were taken in regard to groundwater recharge. According to the Soil Map of Simcoe County,
Report No.29 of the Ontario Soil Survey, the project site is comprised of Sandy Loam underlain
by silty clay loam and therefore the ability to infiltrate will be reviewed further during the
geotechnical investigation. Based on the presumption that the soils are able to accept infiltration,
a water budget was completed as per LSRCA guidelines. Under pre-development conditions, the
project site had an annual recharge volume of 898 m3. With the increased imperviousness of the
site, this recharge will be reduced to 270 m3, resulting in a deficit volume of 628 m?.

In order to infiltrate an additional 628 m® annually, a yearly rainfall depth of 505 mm from the
rooftop is required to be infiltrated resulting in a storage volume of 11 m3. This percentage of
annual rainfall occurs for rain events of 6 mm or less. However, it is proposed to provide retention
for the first 5 mm of rainfall over the site area as per City of Barrie Guidelines resulting in a
required storage volume of 28 m3. Detailed water balance calculations have been provided in
Appendix D.

6.8. PHOSPHORUS CALCULATIONS

Local conservation authorities have determined the importance of reducing phosphorus levels in
water courses in this area. The reduction was based on conservative values derived from the
LSRCA. As such, best efforts are to be employed in order to reduce phosphorus levels to pre-
development levels or better.

The existing site generates approximately 0.07 kg of phosphorus annually and the proposed
Project will generate approximately 0.52 kg of phosphorus annually if uncontrolled. Best efforts
will be used in order to reduce the phosphorus loading as much as is reasonably possible.

To minimize the amount of phosphorus discharged from the site, a treatment train approach is to
be utilized. Rooftop runoff from the proposed buildings and parking lot will be conveyed to
underground storage chambers. Additional stormwater runoff from the parking lot will be
conveyed to a bioretention trench as well as catchbasins complete with sumps to capture larger
particles. Storm runoff will be held in underground storage chambers to reduce post-development
peak flows and phosphorous levels.

The following Table 3 details the anticipated phosphorus loadings for the pre and post-
development conditions.
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Table 3: Phosphorus Loadings

Total P (kg)
Pre-Development 0.07
Uncontrolled Post-Development 0.52
Controlled Post-Development 0.08

The post-development site has an increase of total phosphorus. Detailed calculations can be
found in Appendix E.

7. TRAFFIC ANALYSIS

The Project site is located approximately 400 m east of Anne Street between Boys Street South
and Frances Street along Dunlop Street West. Dunlop Street West consists of a 4-lane road with
a posted speed limit of 50 km/hr and slopes west at approximately 0.5%.

7.1. DATA COLLECTION

This analysis has been derived from traffic volumes for the intersection of Dunlop Street West
and Anne Street based on a traffic count Provided by the City of Barrie in the summer of 2017
over a one-day period in the AM & PM peak hour. A detailed volume report can be found in
Appendix F.

Table 4: Dunlop Street West Traffic Counts

_ WB EB
ST UL #ofVeh. | #of Veh.
AM
7:00 89 64
8:00 100 159
PEAK 100 159
MD
11:00 115 169
12:00 131 195
1:00 128 176
PEAK 131 195
PM
3:00 133 223
4:00 138 190
5:00 136 215
PEAK 138 223
7.2. TRAFFIC GENERATION

Trip Generations are based on land use and types of development. Using trip generation charts
from the 7' Edition of the Institute of Transportation Engineers (ITE) Trip Generation Volume 2,
projected vehicle trip ends were determined. The Land Use used to determine these volumes are
classified as Mid-Rise Apartment Residential Use (ITE land use code 223) and Specialty Retail
Center (ITE land use code 814). These Generation charts can be found in Appendix F.
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The proposed estimated AM and PM weekday peak hour trips are shown below in Table 5.

Table 5: Site Generated Traffic Flows

Traffic Traffic
Distribution Distribution
Weekday | AM | AM | Weekday | PM | PM
SR AMPeak | In | Out | PMPeak | In | Out
Residential - Mid-Rise Apartment 27 31% | 69% 35 57% | 43%
Specialty Retail Center 12 48% | 52% 9 56% | 44%

Total: 39 - - 44 - -

As indicated above, the highest traffic volume generated from the development was estimated
during the Weekday PM Peak Hour.

7.3. LEVEL-OF-SERVICE (LOS)

Level of Service (LOS) is a standard method of quantifying the efficiency of operating conditions
within traffic systems. It is based on the physical characteristics of a highway and the different
operating characteristics that may occur through various movements. Delay is a term used that
relates to the number of vehicles desiring to make a particular movement, compared to the
estimated capacity for that movement. The capacity is based on a number of criteria related to
the opposing traffic flows.

Table 6 contains the Level of Service criteria for un-signalized (stop-controlled) and signalized
intersections. According to the Highway Capacity Manual (HCM), LOS for an un-signalized
intersection is determined by control delay and is defined for each minor movement. LOS is not
defined for the intersection. The Ministry of Transportation (MTO) states that the LOS for a
signalized intersection is based on the concept that vehicles arriving at an intersection will be able
to clear the intersection during the first green interval encountered upon their arrival. The highest
rating of LOS is A, under which the average control delay on a movement, approach, or
intersection is less than 10 seconds per vehicle. Remedial measures are considered as soon as
the intersection conditions result in a LOS E. However, LOS E for left turning traffic at un-
signalized intersections with major roads is commonly accepted. The lowest rating is LOS F,
where the average delay exceeds 80 seconds at signalized intersections. Under such a condition,
remedial measures are usually implemented.

Table 6: Level of Service Definitions

Level of Stop-Controlled Average Signalized Average

Service Control Delay (s/vehicle) Control Delay (s/vehicle)
A <10 <10
B >10and <15 >10and <20
C >15and £ 25 >20and <35
D >25and <35 >35and <55
E > 35 and =50 >55and <80
F > 50 > 80
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Using the site generated traffic flows and the provided traffic data counts for Dunlop Street West,
the LOS for the AM and PM Peak hour traffic movements fronting the site, are tabulated below in
Table 7 for the 2018 year. A review of the LOS for five years post-development can be found
tabulated below in Table 8. A growth value of 2.0% per year has been assumed for the traffic
counts.

AM Peak hour distribution is estimated at 31% entering and 69% exiting and PM Peak hour is
estimated at 57% entering and 43% exiting for the Mid-Rise Apartment ITE Land Use. AM Peak
hour distribution is estimated at 48% entering and 52% exiting and PM Peak hour is estimated at
56% entering and 44% exiting for the Specialty Retail Center ITE Land Use.

Table 7: 2018 AM and PM Peak Hour Level of Service

AM Peak Hour PM Peak Hour
Intersection it Intersection it
Critical Delay LOS Critical Delay LOS
Movement (sec) Movement (sec)
Dunlop WB — Left Turn 8.0 A Dunlop WB — Left Turn 8.3 A
Street West Entry | Street West Entry '
Site NB - Left Turn Site NB - Left Turn
Entrance Exit 13.4 B Entrance Exit 16.1 C
Site NB - Right Turn Site NB - Right Turn
Entrance Exit 9.4 A Entrance Exit 9.7 A
Table 8: 2024 AM and PM Peak Hour Level of Service
AM Peak Hour PM Peak Hour
Intersection Critical Delay | g || Mtersection Critical Delay || g
Movement (sec) Movement (sec)
Dunlop WB — Left Turn 82 A Dunlop WB — Left Turn 8.5 A
Street West Entry : Street West Entry :
Site NB - Left Turn Site NB - Left Turn
Entrance Exit 14.2 B Entrance Exit 17.5 c
Site NB - Right Turn Site NB - Right Turn
Entrance Exit 9.6 A Entrance Exit 9.9 A
7.4. TRAFFIC ANALYSIS CONCLUSION

The analysis indicates that based on the generated traffic from the proposed project the site
would have a good Level of Service (LOS A & B) for the left/right turn out movements in the AM
Peak hour and a good Level of service (LOS A & C) for the left turn out movements in the PM
Peak hour. The Level of Service Calculation sheets can be found in Appendix F.
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8. SECONDARY UTILITIES

Given the location of the subject site, it is anticipated that secondary utilities (hydro, cable, phone
and gas) will be readily available to service the site. This will be investigated further in the near
future and utilities will be contacted as the project progresses.

O. CONCLUSIONS

The proposed development will require the connection of sanitary and watermain services to the
existing municipal services on Dunlop Street West. Storm drainage for the development will be
conveyed to Bunker Creek.

The SWM design for this site takes into account the existing conditions and is contained within
the site's boundaries. An oil/grit separator is proposed to provide the required quality control to
satisfy the MOE Enhanced level requirements and underground storage chambers are proposed
for quantity control.

The analysis and designs outlined in this report demonstrates that the servicing is feasible.

All of which is respectfully submitted,
PEARSON ENGINEERING LTD.

27 M OO

Taylor Arkell, P.Eng. Mike Dejean, P.Eng.
Project Engineer Manager of Engineering Services
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APPENDIX A

WATER SERVICING CALCULATIONS
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X PEARSON

& ENGINEERING LTD.

233 Dunlop Street West

Water Flow Calculations
Design Criteria
Demand per capita (Q): 225 L/cap/day
Peak Rate Factor (Max. Hour) 413 (Table 3-1: Peaking Factors, MOE Design Guidelines for Drinking-Water Systems)
Max. Day Factor 2.75 (Table 3-1: Peaking Factors, MOE Design Guidelines for Drinking-Water Systems)
Site Data
Description Density Units Flow Rate Peaking Factors
Apartments 2.34 people/unit 91 units 225 L/cap/d MAX DAY FACTOR*  2.75
Commercial Space 165 m? 1 units 28,000 L/ha*d PEAK RATE FACTOR* 413

Calculate Population
Pop. Apartments

Pop. Total

Calculate Average Day Demand (ADD
ADD

ADD
ADD

Calculate Max Day Flow
MDF =

MDF

Calculate Peak Hour Demand
PHD
PHD

*From MOE Manual based on
Population of 500 - 1,000

2.34 X 91

213 people

225 X 213 + 2.8 * 165
48,374 L/day

0.56 Lis

0.56 X 2.75

1.54 Lis

0.56 X 413

2.31 Lis



N

APPENDIX B

SANITARY SERVICING CALCULATIONS
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X PEARSON

S % ENGINEERING LTD.
233 Dunlop Street West
Sanitary Flow Calculations
Design Criteria
Flow per capita (Q): 225 L/cap/day
Peak Flow Qp=P*Q*M/86400+1*A
Peaking Factor (Harmon Formula) M=1+(14/(4+(P/1000)705)" Where: 2<="M"<=4
Site Data
Description Density Units Flow Rate
Apartments 2.34 people/unit 91 units 225 L/cap/d
Commercial Space 165 m? 1 units 28,000 L/ha/d
Calculate Population
Pop. Apartments = 2.34 X 91
Pop. = 213 people
Calculate Average Daily Flows
ADF (L/s) = 225 X 213 + 2.8 X 165
ADF (L/s) = 48,374 L/day
ADF (L/s) = 0.56 L/s
Calculate Peaking Factor
M = 1 + 14 + 0.1 * 0.12
4 + 213 %
1,000
M = 4.15

Calculate Peak Flow
Qp

Use Max Peaking Factor 4

0.56 X 4.00
2.24 Lis



n=0.013
Q, = (P/1000)*Q*M/86.4

(Q = 340 I/day/person)

233 Dunlop Street West

Sanitary Sewer Design
Qo =Qp+Q
Design Period = 20 years

M = 1+(14/(4+(P/1000)"0.5)) (1.5 <=M <=4) Qpesign = 35 m3/ha/day (commercial) FILE: 12081.01
Q = (P*90)/86400 (90 L/Capita/Day) V:>0.6 m/s & <3.0m/s CONTRACT/PROJECT: 233 Dunlop St. W.
(includes peaking factor) Grade: >0.5% DATE: 14-Feb-19
Dpmin = 200 mm Population (P) = 45 PPL / ha or 3.5 PPL / Unit
MANHOLE DWELLING AREA DENSITY POP. POP. M Qp LENGTH LENGTH Qi TOTAL D S Q \ PERCENT
Areas (ACC.) Q FULL FULL FULL
FROM TO UNITS (ha) P.P.U (P) (ACC.) (Ils) (m) (m) (Ils) (Ils) (mm) (%) (Ils) (m/s) (%)
SAN CAP | SAN MH2 91 0.12 2.34 212.94 212.94 4.00 3.35 10.1 10.10 0.22 3.57 200 5.00 73.35 2.33 4.87
SAN MH2 | SAN MH1 0 0.00 2.34 0.00 212.94 4.00 0.00 19.0 29.10 0.00 3.57 200 1.00 32.80 1.04 10.89
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APPENDIX C

STORMWATER MANAGEMENT CALCULATIONS

FUNCTIONAL SERVICING REPORT, REVISED FEBRUARY 2019

C

GRAY — 233 DUNLOP STREET WEST 12081.01



233 Dunlop Street West

I

Calculation of Runoff Coefficients

A

PEARSON

ENGINEERING

Runoff Coefficient = 0.15 0.95 0.95 0.60 0.95 Weighted
Surface Cover = Grass Asphalt Building Gravel | Concrete Runoff Coefficient
PRE Total Area Area Area Area Area Area
DEVELOPMENT (m?) (m?) (m?) (m?) (m?) (m?)
1 5584 5371 54 159 0 0 0.18
Pre Total 5584 5371 54 159 0 0 0.18
POST Total Area Area Area Area Area Area
DEVELOPMENT (m?) (m?) (m?) (m?) (m?) (m?)
1 1218 0 0 1218 0 0 0.95
2 933 55 760 0 0 118 0.90
3 1777 70 1678 0 0 29 0.92
4 1096 1082 0 0 0 14 0.16
5 560 468 54 0 0 38 0.28
Post Total 5584 1676 2492 1218 0 199 0.71

LTD.

12081.01 - SWM
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Storm (yrs)

2
5
10
25
50
100

Area Number

Area
Runoff Coefficient

Time of Concentration

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Pre-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Pre-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Pre-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Pre-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Pre-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Pre-Development Peak Flow

City of Barrie
Coeff A

233 Dunlop Street West
Pre-Development Peak Flows

Coeff B

Coeff C

678.085

4.699

0.781

853.608

4.699

0.766

975.865

4.699

0.760

1146.275

4.922

0.757

1236.152

4.699

0.751

1426.408

5.273

0.759

1

0.56 ha
0.18

10 min

2 year

1.0

83.1 mm/hr
0.023 m®/s

5 year

1.0

108.9 mm/hr
0.031 m%/s

10 year

1.0

126.5 mm/hr
0.035 m®/s

25 year

1.1

148.2 mm/hr
0.046 m®/s

50 year

1.2

164.2 mm/hr
0.055 m®/s

100 year

1.25

180.2 mm/hr
0.063 m®/s

PEARSON

% ENGINEERING LTD.

Modified Rational Method

Q= C;CIA/360
Where:
Q- Flow Rate (m%/s)
Ci- Peaking Coefficient
C- Rational Method Runoff Coefficient
l- Storm Intensity (mm/hr)
A- Area (ha.)

12081.01 - SWM
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Storm (yrs)

2
5
10
25
50
100

Area Number

Area
Runoff Coefficient

Time of Concentration

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

233 Dunlop Street West
Post-Development Peak Flows

City of Barrie
Coeff A Coeff B Coeff C
678.085 4.699 0.781
853.608 4.699 0.766
975.865 4.699 0.760
1146.275 4.922 0.757
1236.152 4.699 0.751
1426.408 5.273 0.759
Areas to Quantity Control ~ Total Uncontrolled Flows
1,2&3 4&5
0.39 ha 0.17 ha
0.92 0.20
10 min 10 min
2 year 2 year
1.00 1.00
83.1 83.1
0.084 m®/s 0.008 m®/s
5 year 5 year
1.00 1.00
108.9 108.9
0.110 m¥s 0.010 m¥s
10 year 10 year
1.00 1.00
126.5 126.5
0.128 m®/s 0.012 m¥s
25 year 25 year
1.10 1.10
148.2 148.2
0.149 m%/s 0.014 m¥s
50 year 50 year
1.20 1.20
164.2 164.2
0.166 m®/s 0.015 m®s
100 year 100 year
1.25 1.25
180.2 180.2
0.182 m®s 0.017 m®s

PEARSON

ENGINEERING LTD.

Modified Rational Method

Q=CCIA/360

Where:
Q-
Ci-
C-
|-
A-

Flow Rate (m%/s)

Peaking Coefficient

Rational Method Runoff Coefficient
Storm Intensity (mm/hr)

12081.01 - SWM
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233 Dunlop Street West

Stage-Storage-Discharge Table

PEARSON

ENGINEERING LTD.

Orifice Orifice Weir Weir
Elevation Area Volume Cum. Vol. Head Flow Head Flow Total Flow
(m) (m?) (m®) (m®) (m) (m¥s) (m) (m¥s) (m¥s)
225.88 120 0 0 0.45 0.011 0.000 0.000 0.011
225.90 120 2 2 0.47 0.011 0.000 0.000 0.011
226.00 120 12 14 0.57 0.012 0.000 0.000 0.012
226.10 120 12 26 0.67 0.013 0.000 0.000 0.013
226.20 120 12 38 0.77 0.014 0.000 0.000 0.014
226.30 120 12 50 0.87 0.015 0.000 0.000 0.015
226.40 120 12 62 0.97 0.015 0.000 0.000 0.015
226.50 120 12 74 1.07 0.016 0.000 0.000 0.016
226.60 120 12 86 117 0.017 0.000 0.000 0.017
226.70 120 12 98 1.27 0.018 0.000 0.000 0.018
226.80 0 6 104 1.37 0.018 0.000 0.000 0.018
226.90 0 0 104 1.47 0.019 0.000 0.000 0.019
227.00 0 0 104 1.57 0.020 0.000 0.000 0.020
227.10 0 0 104 1.67 0.020 0.000 0.000 0.020
227.20 0 0 104 1.77 0.021 0.000 0.000 0.021
227.30 0 0 104 1.87 0.021 0.000 0.000 0.021
227.40 0 0 104 1.97 0.022 0.000 0.000 0.022
227.50 0 0 104 2.07 0.023 0.000 0.000 0.023
227.60 88 4 109 217 0.023 0.000 0.000 0.023
227.70 206 15 123 2.27 0.024 0.000 0.000 0.024
227.80 397 30 154 2.37 0.024 0.050 0.038 0.062
227.90 615 51 204 2.47 0.025 0.150 0.198 0.222
228.00 0 31 235 2.57 0.025 0.250 0.425 0.450
Orifice
Diameter 75 mm
Invert Elevation 225.39
Orifice Constant 0.80
Orifice Centroid 225.43

Orifice Flow Formula

0.80T1(D/2000)?x(2x9.81xH)*>

Major Storm Control Weir

Width

Invert of Weir
Weir Flow Formula

2.00m

227.75m
1.7WH"S

12081.01 - SWM
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PEARSON

.S
233 Dunlop Street West
Quantity Control Volume Calculations
DATE: 14-Fob-19
FILE 7208101
233 DUNLOP STREET WEST
Modified Rational Method Parameters SWM Pond Design Inpu COMPLETED BY: WP
Pro Post Time of Timo
Pro Dovelopment | Post Development Allowable
Development | Development | Concontration | Increments. | g 1, Cogficient | Runoff Coeffcient Stom 719) | Cogfficient Cosfficient | Cosfficient | Outflow | Runoff Coefficient
Area (ha) Area (ha) (min) (min)
X . 1 018 X A B < (m3is)
Note: Refer o page Calculation of Runof Coefficients for detailed calculations of Modified Rational Method parameters 2 678.085 4699 0781 0015 092
5 53,608 469 0766 0017 092
Pre-Development Runoff Rate 10 975.865 4699 0.760 0.022 092
2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 2 1146.275 4922 0757 0,030 100
C 018 018 018 018 018 018 50 1236152 4699 0751 0.037 100
c 1.00 1.00 1.00 110 1.20 125 100 1426.408 5213 0759 0.085 100
1 8341 108.92 12655 14815 164.22 18015
A 0.56 056 056 056 056 0.56
Q 0.02 0.03 0.04 0.05 0.06 0.06 Results
Note: G= 0.00278CC/A Storm Storage Time
Event (m¥) (min)
[Rainfall Station | Barrie 2 63 56
5 o 73
10 104 8
25 128 65
50 134 57
100 41
Note: Storage volume calculaled as per Fydrology Handbook, Second Ediion, American Society of Givl Engineers, 1996
7Vea Vear T Vear T Vear 0 Vea 700 Year
Time Intensity nflow Outflow Storage Difference Intensity  Inflow  Outfow  Storage Difference Intensity Inflow Outflow Storage Difierence Intensity  Inflow  Outfiow  Storage | Difference [Intensity Inflow Outflow Inflow  Outflow  Storage | Difference
(min) mmihr s s m mmihr ms  m m mmihr s s m mmie s s o mmhe s mils mmbr s mls  m?
1 174.18 0.8 002 5 8 225,07 023 002 8 10 260,01 026 002 s 11 2022 033 003 10 14 |asass 0s7 o004 10 | 16 |3s3% 03 005 8 i
2 16352 0.5 002 13 6 198,85 020 002 18 8 22004 023 002 2 s 249 029 003 2 11 |23 o0s o004 25 | 13 |363 03 005 25 14
3 187.71 0.4 002 19 5 17875 03 002 2 6 20687 021 002 2 7 2926 026 003 3 o |69t 020 o004 3 | 10 |29 031 005 30 11
4 12519 0.13 002 2 4 16279 016 002 a2 5 188,54 0.9 002 36 6 21867 024 003 ) 8 |ass2 027 o004 48 o [20310 o020 005 50 9
5 114,99 0.12 002 28 3 14977 015 002 a8 5 17357 0.8 002 ry 5 0177 02 003 58 7 |22641 026 o004 &7 7 |20343 027 005 59 8
6 106.50 0.1 002 31 3 138.93 o1 00 2 4 161.10 0.6 002 s 5 8763 020 003 59 6 |2847 023 o004 64 6 [22685 o025 005 o7 7
7 9933 0.10 002 3 3 12073 013 00 r 4 150,52 0.5 002 53 4 755 019 003 65 5 |1eae 021 o004 70 6 [21268 o028 005 7 6
8 316 009 002 a7 2 12183 02 00 50 3 141,42 0.4 002 57 4 16520 018 003 0 5 |1320 020 o004 76 5 [20041 022 005 80 5
s 8781 009 002 39 2 114.96 02 o0 58 3 13351 0.3 002 0 3 15614 017 003 7 & |15 ot oo e 4 |ieees 021 o0os 8 5
10 8311 008 002 a 2 108.92 ot 002 56 3 12655 0.3 002 ) 3 14815 016 003 70 4 [tee2 018 oos s 4 |101s 020  o0os o1 4
11 7804 008 002 ) 2 10357 o0 002 58 2 12037 0.12 002 66 3 14105 015 003 8 3 |1630 017 o004 g9 4 |1iee o019 oos 9 4
12 7523 008 002 a“ 1 9878 o0 002 60 2 11485 0.12 002 69 2 13469 015 003 8 3 |we22 o o004 93 3 [e40s o018 005 % 4
13 71.88 007 002 4 1 94.48 o0 002 & 2 109.89 0.1 002 7 2 12897 014 003 89 3 |w2e o1 o004 % 3 [1723 017 005 103 3
14 6886 007 002 a7 1 9058 009 002 64 2 105.39 0.1 002 7 2 12377 014 003 2 3 |1wwor o015 o004 % 3 [15100 o016 005 108 3
15 66.12 007 002 8 1 87.04 009 002 66 2 101.30 0.10 002 7 2 1904 013 003 5 2 |18t o1 o004 02 | 2 |53t o1 005 109 3
16 6361 006 002 50 1 8380 008 002 68 1 97.56 0.10 002 L4 2 a7t 013 003 o7 2 |12700 014 o004 104 | 2 |1009 o015 o005 111 2
7 6131 006 002 51 1 8082 008 002 69 1 412 009 002 79 2 Moz 012 003 99 2 |1225 013 o004 106 | 2 |1529 o015 o005 114 2
18 59.19 006 002 52 1 7808 008 002 7 1 5095 009 002 81 1 w0705 012 003 101 2 |15 013 o004 08 | 2 |108 o1 005 116 2
19 57.23 006 002 52 1 7555 008 002 i 1 8802 009 002 82 1 0364 011 003 103 2 |17z 013 o004 10| 2 |12675 o1 o005 118 2
20 55.41 006 002 5 1 7319 07 002 7 1 8530 009 002 8 1 10048 011 003 105 2 |12 o2 oo w2 | 2 |12%2 01 005 120 2
21 572 005 002 5 1 71.00 07 002 7 1 8277 008 002 85 1 o753 01 003 106 2 |17es o012 o004 a4 | 2 [1935 013 005 122 2
22 5214 005 002 55 1 6895 07 002 7 1 8040 008 002 86 1 w78 010 003 108 1 1049 011 004 15 | 1 [11802 013 o005 124 2
2 5067 005 002 55 1 67.04 07 002 7 1 78.18 008 002 87 1 219 010 003 109 1 10204 011 004 17 | 1 |1128 012 o005 125 1
2 4928 005 002 56 1 6524 07 002 L4 1 76.10 008 002 ) 1 877 010 003 m 1 9936 011 o004 118 | 1 |10995 o012 005 126 1
25 4798 005 002 56 1 6355 006 002 i 1 7415 007 002 89 1 8749 010 003 112 1 981 01 o004 120 | 1 |10748 012 o005 128 1
26 4676 005 002 57 0 61.9 005 002 79 1 7231 007 002 50 1 8534 009 003 13 1 9446 010 004 121 1 |oasr om o005 iz 1
27 4560 005 002 57 0 6045 006 002 80 1 7057 007 002 91 1 831 009 003 114 1 9221 010 o004 122 | 1 [1210 o1 005 130 1
28 4451 004 002 58 0 5904 006 002 80 1 6892 007 002 2 1 8139 009 003 115 1 9009 010 o004 123 | 1 |se76 01 005 131 1
29 4347 004 002 58 0 57.60 006 002 81 1 6736 007 002 53 1 795 009 003 116 1 807 010 o004 124 | 1 |erss om o005 132 1
30 4249 004 002 59 0 5641 006 002 82 1 6588 007 002 93 1 78 008 003 " 1 816 009 004 125 | 1 |94 o010 005 133 1
31 4156 004 002 59 0 5520 005 002 82 1 6447 007 002 5 1 7619 008 003 118 1 831 009 004 126 | 1 |94 o010 o005 134 1
32 4067 004 002 59 0 5404 005 002 8 1 6313 006 002 95 1 e 008 003 119 1 8261 009 004 126 | 1 |98 o0i0 005 135 1
33 39,83 004 002 60 0 5294 005 002 8 1 6186 006 002 9 1 713 008 003 119 1 809 009 004 127 | 1 |87 om0 005 135 1
3 39.02 004 002 60 0 5189 005 002 8 0 6064 006 002 % 1 770 008 003 120 1 7938 009 o004 128 | 1 |8 o0 005 1% 1
35 3825 004 002 60 0 5089 005 002 8 0 59.47 006 002 o7 1 7033 008 003 121 1 7787 008 o004 128 | 1 |83 o009 o005 137 1
36 3751 004 002 60 0 992 005 002 85 0 5636 006 002 o7 o 6903 008 003 121 1 7643 008 004 129 | 1 |87 009 o005 137 0
a7 3681 004 002 61 0 4901 005 002 8 0 57.29 006 002 k) o 6778 007 003 122 1 7505 008 004 129 | 1 |8319 009 005 13 0
38 36.13 004 002 61 0 4812 005 002 86 0 56.27 006 002 9 o 6658 007 003 123 1 7373 008 o004 130 | o |87 o009 o005 13 0
39 35.49 004 002 61 0 4728 005 002 86 0 5629 006 002 9 o 6543 007 003 123 0 7246 008 004 13 | o |83 o009 005 13 0
0 3087 004 002 61 0 4647 005 002 87 0 5435 005 002 99 o 6432 007 003 124 0 7124 008 o004 131 | o |7897 009 005 139 0
4 3427 003 002 61 0 4568 005 002 87 0 5344 005 002 99 o 6325 007 003 124 0 7006 008 o004 131 | o |7267 o008 005 139 0
a2 3369 003 002 62 0 4493 005 002 87 0 5257 005 002 100 o 6224 007 003 124 0 6893 008 004 132 | o |7642 008 005 139 0
a3 3314 003 002 62 0 21 004 002 8 0 5173 005 002 100 o 6125 007 003 125 0 6764 007 004 132 | o |752 o008 005 140 0
a 261 003 002 62 0 4351 004 002 8 0 5092 005 002 100 o 6030 007 003 125 0 68 007 004 132 | o |7405 o008 005 140 0
45 3209 003 002 62 0 4284 004 002 8 0 50,14 005 002 101 o 5939 006 003 126 0 6578 007 004 133 | o |7293 o008 005 140 0
4 3160 003 002 62 0 4219 004 002 8 0 4938 005 002 101 o 585 006 003 126 0 6481 007 004 133 | o |718 008 005 140 0
a7 3112 003 002 62 0 4157 004 002 89 0 4866 005 002 101 o 5765 006 003 126 0 6386 007 004 133 | o |7081 008 005 140 0
8 3066 003 002 62 0 09 004 002 89 0 4795 005 002 101 o 568 006 003 126 0 6295 007 004 133 | o |eas0 008 005 140 0
49 3021 003 002 62 0 037 004 002 89 0 4727 005 002 102 o 5602 006 003 127 0 6207 007 004 13 | o |ess 008 005 140 0
50 2978 003 002 62 0 3981 004 002 89 0 4661 005 002 102 o 5525 006 003 127 0 6121 007 o004 13 | o |er& o007 005 141 0
51 293 003 002 62 0 3926 004 002 50 0 4598 005 002 102 o 55 006 003 127 0 6039 007 004 13 | o |esss 007 005 141 0
52 2896 003 002 62 0 3873 004 002 50 0 4536 005 002 102 o 577 006 003 127 0 5958 007 004 13 | o |eso6 007 005 141 0
5 2856 003 002 62 0 3821 004 002 50 0 4476 005 002 102 o 507 006 003 128 0 581 006 004 13 | o |e6s20 007 005 140 0
54 2818 003 002 63 0 a7 004 002 50 0 4418 004 002 103 o 5238 006 003 128 0 5605 006 004 13 | o |63 007 005 140 0
55 27.81 003 002 63 0 3723 004 002 50 0 4362 004 002 103 o 5172 006 003 128 0 5732 006 004 13 | o |esss 007 005 140 0
56 27.45 003 002 63 0 3676 004 002 50 0 4307 004 002 103 o 5108 006 003 128 0 561 006 004 13 | o |e276 007 005 140 0
57 27.11 003 002 63 0 3630 004 002 o1 0 4254 004 002 103 o 5045 006 003 128 0 5592 006 004 13 | o |60 007 005 140 0
58 2677 003 002 6 0 3586 004 002 il 0 4202 004 002 103 o 4981 005 003 128 0 5525 006 004 13 | o |6125 007 005 140 0
59 26.44 003 002 63 0 3542 004 002 il 0 4152 004 002 103 o 4925 005 003 128 0 5460 006 004 13 | o |e60s 007 005 140 0
60 26.12 003 002 62 0 3500 004 002 il 0 4103 004 002 103 o 4868 005 003 128 0 5396 006 004 13 | o |58 007 005 140 0
61 2581 003 002 62 0 3459 003 002 il 0 4056 004 002 103 o 812 005 003 128 0 5334 006 004 13 | 0 |5914 006 005 140 0
62 2551 003 002 62 0 320 003 002 il 0 4009 004 002 103 o 457 005 003 128 0 5274 006 004 13 | o |B5847 006 005 139 0
6 2521 003 002 62 0 3381 003 002 il 0 3064 004 002 103 o 4704 005 003 128 0 5216 006 004 13 | o |58 006 005 139 0
61 2492 003 002 62 0 3343 003 002 il 0 39.20 004 002 103 0 w52 005 003 128 0 5158 006 004 13 | o |51 006 005 139 0
65 2464 002 002 62 0 3306 003 002 il 0 3877 004 002 103 o 602 005 003 128 0 5103 006 004 13 | o |56 006 005 139 0
66 2037 002 002 62 0 3270 003 002 il 0 3836 004 002 103 o 4552 005 003 128 0 5049 006 004 13 | o |55 006 005 13 0
% 2011 002 002 62 0 3235 003 002 il 0 37.95 004 002 103 o 4504 005 003 128 0 4996 005 004 133 | o |5 006 005 138 0
68 2385 002 002 62 0 3201 003 002 il 0 3755 004 002 104 o s 005 003 128 0 4944 005 004 133 | o |58 006 005 138 0
69 2359 002 002 62 0 3168 003 002 il 0 37.16 004 002 103 o a2 005 003 128 0 4893 005 004 133 | o |52 006 005 137 0
i 2335 002 002 62 0 3135 003 002 il 0 3678 004 002 103 o 4367 005 003 128 0 444 005 o004 133 | o |56 006 005 137 0
7 2811 002 002 62 0 3104 003 002 il 0 36.42 004 002 103 o 4324 005 003 128 0 4796 005 o004 133 | o |5315 o006 005 137 0
72 2287 002 002 62 0 3073 003 002 1 0 36,05 004 002 103 o 4281 005 003 128 0 4749 005 o004 133 | o |56 006 005 1% 0
7 2264 002 002 62 0 3042 003 002 1 0 3570 004 002 103 o 23 005 003 128 0 4703 005 o004 132 | o |51 o006 005 1% 0
i 2241 002 002 62 0 3013 003 002 El 0 3536 004 002 103 o 4199 005 003 128 0 4658 005 o004 132 | o |56 006 005 1% 0
id 2219 002 002 61 0 2984 003 002 il 0 35.02 004 002 103 o 4159 005 003 128 0 4614 005 o004 132 | o |513 006 005 135 0
6 2198 002 002 61 0 2955 003 002 il 0 3469 003 002 103 o 420 004 003 128 0 4571 005 o004 132 | o |s065 006 005 135 0
b4 2177 002 002 61 0 2928 003 002 il 0 3436 003 002 103 o w082 004 003 128 0 4529 005 o004 131 | o |5018 005 005 135 0
i 2156 002 002 61 0 2900 003 002 il 0 3405 003 002 103 o w044 004 003 127 0 488 005 o004 131 | o |4973 005 o005 134 0
I 2136 002 002 61 0 2874 003 002 il 0 3874 003 002 103 o 4008 004 003 127 0 447 005 o004 131 | o |4928 005 o005 134 0
8 2116 002 002 61 3 2848 003 002 1 3 3344 003 002 103 o 72 004 003 127 3 4408 005 o004 131 | o |a488s 005 005 133 3

Maximum Storage Volume

12081.01 - SWM
21412019



Q= 0.0028*C*I*A (cms)

C=RUNOFF COEFFICIENT 233 Dunlop Street West DATE: 14-Feb-19
I-RAINFALL INTENSITY=  A/(Time+B)*C Storm Sewer Design FILE: 12081.01
A=AREA (ha) 5-Year CONTRACT/PROJECT 233 DUNLOP ST. W.
MANHOLE LENGTH INCREMENT TOTAL FLOW TIME | TOTAL S D Q v

Areas (min) Q FULL FULL

FROM TO (m) C A CA CA TO IN (mm/h) | (cms) (%) (mm) (cms) (m/s)

Area 1 ROOF CBMH1 2.1 0.95 0.12 0.12 0.12 10.00 0.03 108.92 0.05 1.0 300 0.10 1.37

- CBMH1 STMTANKS| 4.6 0.00 0.00 0.00 0.12 10.03 0.03 108.78 0.05 5.0 300 0.22 3.06

Area 2 CB1 MH2 25.2 0.90 0.09 0.08 0.08 10.00 0.31 108.92 0.03 1.0 300 0.10 1.37

- MH2 MH1 16.7 0.00 0.00 0.00 0.08 10.31 0.20 107.21 0.04 1.0 300 0.10 1.37

Area 3 CB2 MH1 9.9 0.92 0.18 0.16 0.16 10.00 0.07 108.92 0.06 2.7 300 0.16 2.25

Area 3 MH1 STM OGS 2.0 0.00 0.00 0.00 0.25 10.51 0.02 106.11 0.02* 1.0 300 0.10 1.37

STM OGS OUTLET 12.6 0.00 0.00 0.00 0.25 10.53 0.11 105.98 0.02* 2.0 300 0.14 1.94

* denotes 100 year flow through orifice tube taken from SSD.



233 Dunlop Street West

Permeable Pavers Sizing Calculations

PEARSON

Infiltration volumes from MOE Stormwater Management Planning and Design Manual to size Bioretention Filter
Table 3.2 Water Quality Storage Requirements are as follows:

Design Area 1 Total

Total Imperviousness

Storage Volume

Area 1 Storage Volume Required

Design Area 2 Total

Total Imperviousness

Storage Volume

Area 2 Storage Volume Required

0.09 ha

90%

41.2 m®/ha

0.09 X 41.2
3.8 m?

0.18 ha

92%

41.7 m®/ha

0.18 X 417
7.4 m?

Required storage volume calculated over 25 mm of the total impervious area on the site:

Storage Volume
Area Storage Volume Required

3,908 X 0.025

97.7 m®

Note: Therefore, the storage required with 25 mm of the total impervious area on the site governs.

Find Storage Volume provided in Permeable Pavers:

Area of West Pavers (A4)
Depth of Trench (d)
Storage Volume (V)

Area of South Pavers (A,)
Depth of Trench (d)
Storage Volume (V)

Area of East Pavers (A3)
Depth of Trench (d)
Storage Volume (V)

Total Area Storage Volume

Remaining Required Storage

89.6 m?
0.40 m
0.4 (Axd)
14.3 m®
118.8 m?
0.40 m
0.4 (Axd)
19.0 m®
312.0 m?
0.40 m
0.4 (Axd)
49.9 m®
Required Provided
97.7 m® 83.3
14.4 m®

Note: the remaining required storage amount of 14.4 m? will be provided in the rooftop infitration tanks.

Use Equation 4.12 to find Area of Permeable Pavers:

Area Design Volume (V)

Depth of Controlling Filter Medium (d)
Coefficient of Permeability of the
Controlling Filter Media (k)

Design Drawdown Time (t)

Surface Area Of Filter (A)

Total Area Surface Area

83.3 m®
0.80 m
45.0 mm/hr
24 hr
1000vd
kdt
771 m?
Required Provided
905 m? 208.4

(Enhanced 80% long-term S.S. removal)

(Enhanced 80% long-term S.S. removal)

m3

m2

12081.01 - SWM
2/14/2019
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APPENDIX D

WATER BALANCE CALCULATIONS

FUNCTIONAL SERVICING REPORT, REVISED FEBRUARY 2019 D
GRAY — 233 DUNLOP STREET WEST 12081.01



233 Dunlop Street West

s PEARSON

N ENGINEERING LTD.

Pre Development Water Balance

. . Site
Catchment Designation Grassed Paved Building Total
Area 5371 54 159 5584
Pervious Area 5371 0 0 5371
Impervious Area 0 54 159 214
Infiltration Factors
Topography Infiltration Factor 0.2 0 0
Soil Infiltration Factor 0.2 0 0
Land Cover Infiltration Factor 0.1 0 0
MOE Infiltration Factor 0.5 0 0
Actual Infiltration Factor 0.5 0 0
Run-Off Coeffiecient 0.5 1 1
Runoff from Impervious Surfaces 0.0 0.95 0.95
Inputs (per Unit Area)
Precipitation 932.9 932.9 932.9 932.9
Run-On 0 0 0 0
Other Inputs 0 0 0 0
Total Inputs 932.9 932.9 932.9 932.9
Outputs (per Unit Area)
Precipitation Surplus 371.9 886.3 886.3 391.6
Net Surplus 371.9 886.3 886.3 391.6
Evapotranspiration 561.0 46.6 46.6 541.3
Infiltration 186.0 0.0 0.0 178.8
Rooftop Infiltration 0.0 0.0 0.0 0.0
Total Infiltration 186.0 0.0 0.0 178.8
Runoff Pervious Areas 186.0 0.0 0.0 178.8
Runoff Impervious Areas 0.0 886.3 886.3 33.9
Total Runoff 186.0 886.3 886.3 212.7
Total Outputs 932.9 932.9 932.9 932.9
Difference (Inputs - Outputs) 0.0 0.0 0.0 0.0
Inputs (Volumes)
Precipitation 5010 50 149 5209
Run-On 0 0 0 0
Other Inputs 0 0 0 0
Total Inputs 5010 50 149 5209
Outputs (Volumes
Precipitation Surplus 1997 48 141 2187
Net Surplus 1997 48 141 2187
Evapotranspiration 3013 3 7 3023
Infiltration 999 0 0 999
Rooftop Infiltration 0 0 0 0
Total Infiltration 999 0 0 999
Runoff Pervious Areas 999 0 0 999
Runoff Impervious Areas 0 48 141 189
Total Runoff 999 48 141 1188
Total Outputs 5010 50 149 5209
Difference (Inputs - Outputs) 0 0 0 0

Note: Highlighted cells are input cells.

(From MOE Table 3.1 for Rolling Land)
(From MOE Table 3.1 for Medium combinations of clay
and loam)

(Precipitation values from Environment Canada)

(Evapotranspiration values for pervious area from
Table 5-2 in the City of Barrie Tier Three Recharge
Estimation, dated June 2012. Values for impervious
areas is the difference between the total precipitation
and the net surplus)

12081.01 - SWM
2/14/2019



233 Dunlop Street West

PEARSON

B ENGINEERING LTD.

Post Development Water Balance (No Infiltration)

. . Site
Catchment Designation Grassed Paved Building Total
Area 126 878 1218 2221
Pervious Area 126 0 0 126
Impervious Area 0 878 1218 2095
Infiltration Factors
Topography Infiltration Factor 0.2 0 0
Soil Infiltration Factor 0.2 0 0
Land Cover Infiltration Factor 0.1 0 0
MOE Infiltration Factor 0.5 0 0
Actual Infiltration Factor 0.5 0 0
Run-Off Coeffiecient 0.5 1 1
Runoff from Impervious Surfaces 0.0 0.95 0.95
Inputs (per Unit Area)
Precipitation 932.9 932.9 932.9 932.9
Run-On 0 0 0 0
Other Inputs 0 0 0 0
Total Inputs 932.9 932.9 932.9 932.9
Outputs (per Unit Area)
Precipitation Surplus 371.9 886.3 886.3 857.2
Net Surplus 371.9 886.3 886.3 857.2
Evapotranspiration 561.0 46.6 46.6 75.7
Infiltration 186.0 0.0 0.0 10.5
Rooftop Infiltration 0.0 0.0 0.0 0.0
Total Infiltration 186.0 0.0 0.0 10.5
Runoff Pervious Areas 186.0 0.0 0.0 10.5
Runoff Impervious Areas 0.0 886.3 886.3 836.1
Total Runoff 186.0 886.3 886.3 846.7
Total Outputs 932.9 932.9 932.9 932.9
Difference (Inputs - Outputs) 0.0 0.0 0.0 0.0
Inputs (Volumes)
Precipitation 117 819 1136 2072
Run-On 0 0 0 0
Other Inputs 0 0 0 0
Total Inputs 117 819 1136 2072
Outputs (Volumes)
Precipitation Surplus 47 778 1079 1904
Net Surplus 47 778 1079 1904
Evapotranspiration 70 41 57 168
Infiltration 23 0 0 23
Rooftop Infiltration 0 0 0 0
Total Infiltration 23 0 0 23
Runoff Pervious Areas 23 0 0 23
Runoff Impervious Areas 0 778 1079 1857
Total Runoff 23 778 1079 1880
Total Outputs 117 819 1136 2072
Difference (Inputs - Outputs) 0 0 0 0

Note: Highlighted cells are input cells.

(From MOE Table 3.1 for Rolling Land)
(From MOE Table 3.1 for Medium combinations of clay
and loam)

(Precipitation values from Environment Canada)

(Evapotranspiration values for pervious area from Table
5-2 in the City of Barrie Tier Three Recharge
Estimation, dated June 2012. Values for impervious
areas is the difference between the total precipitation
and the net surplus)

12081.01 - SWM
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s PEARSON

N ENGINEERING LTD.

233 Dunlop Street West
Post Development Water Balance (With Infiltration)

. . Site
Catchment Designation Grassed Paved Building Total
Area 126 878 1218 2221
Pervious Area 126 0 0 126
Impervious Area 0 878 1218 2095
Infiltration Factors
Topography Infiltration Factor 0.2 0 0
Soil Infiltration Factor 0.2 0 0
Land Cover Infiltration Factor 0.1 0 0
MOE Infiltration Factor 0.5 0 0
Actual Infiltration Factor 0.5 0 0
Run-Off Coeffiecient 0.5 1 1
Runoff from Impervious Surfaces 0.0 0.95 0.95
Inputs (per Unit Area)
Precipitation 932.9 932.9 932.9 932.9
Run-On 0 0 0 0
Other Inputs 0 0 0 0
Total Inputs 932.9 932.9 932.9 932.9
Outputs (per Unit Area)
Precipitation Surplus 371.9 886.3 886.3 857.2
Net Surplus 371.9 886.3 886.3 857.2
Evapotranspiration 561.0 46.6 46.6 75.7
Infiltration 186.0 0.0 0.0 10.5
Rooftop Infiltration 0.0 0.0 801.0 439.2
Total Infiltration 186.0 