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Results
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Preferred Alternative Summary Drawings
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Network 8 Summary Sheet

Network Prioritization

Net Level of Service (LOS): D
Minor System - Basement Connected LOS: D
Major System LOS: A

Network Characteristics

Weighted Net Score:
Minor System - Basement Not Connected LOS:
Future Study Recommended:

Confirmatory

A

Area (ha): 3844 Existing Conditions Imperviousness (%): 50.46 Future Conditions Imperviousness (%): 52.24
Land Use (ha): Residential 28.93 Open Space 7.96 Commercial/Industrial 1.56
Number of Private Properties: 480

Infrastructure Characteristics

Modeled Sewer Length (m): 4,583 Basement Connected Sewer (m Not Connected (m): 774

Sewer Outfalls (#): 1 Modelled Sewer Manholes (#):
Existing ICD Implementation (%): 0 Existing SWM Facilities (#):

Recommended Works

None

Catch Basins (#):

Existing SWM Storage (m°):

N/A

A. Quantity Control

Minor System - Storm Sewers
ICD Implementation > 75 % of Inlets 148 # of CB
Replace with Like Sized Pipe -
Replace and Upgrade 1 Pipe Size -
Replace and Upgrade 2 Pipe Sizes -
Replace and Upgrade 3 Pipe Sizes -
Replace and Upgrade 4 Pipe Sizes -
Replace and Upgrade > 4 Pipe Sizes -
Diversion Sewers and New Sewers -
Online Storage -
Offline Storage -

3

33,3333 33

w

Inlet Improvements
Inlets Identified for Improvement: - # of Inlets

CB Upgrades
Higher Capacity Catch Basin Upgrades: - #0of CB

Minor System - Ditches
Culvert Improvement -m
Resectioning/Reditching -m

Major System

Replace Pipes -
Storage -
Urban Road LID Implementation 933 m
Resectioning/Reprofiling 845 m *

Remnant Channels

Remnant Channel L.D. N/A
Diversion -m
Online Storage -
Optimize Outlet -
Increase Pipe Size (Online) -
Reprofiling/Regrading -m

B. Quality Control
Proposed Stormwater Quality Outfall Retrofits: - # of Facilities
Impervious Area Treated to Enhanced Standard): - ha

Stormwater Quality Retrofits to Existing Dry Facilities: - # of Facilities
Impervious Area Treated to Enhanced Standard: - ha

Total Capital Works Costs

Preliminary and Detailed Design Future Studies (Schedule A/A+) Cost
Detailed Future Studies (Schedule B) Cost
Detailed Network Analysis Studies Cost

Total Capital Works and Future Studies Costs
Network Unitary Cost for All Recommended Works ($/Private Properties)

Storm Sewer Condition

$

315,064

364,841

4,978

369,819

770

Structural Grade

Rating 1 (Excellent) 2 3
Total Length of Pipes (m) 2573 1070 1025
Total Percentage of Pipes (%) 51.8 215 20.6
O & M Rating

Rating 1 (Excellent) 2 3
Total Length of Pipes (m) 1071 2457 896
Total Length of Pipes (%) 216 495 18

Notes:  Significant mitigation efforts, other than ICDs, are not required.

4
108
22

244
49

5 (Poor)
39
0.8

5 (Poor)
147
3

Total
4967
97

Total
4967
97

* Major system reprofiling has been recommended for review in areas which lack a suitable alternative for mitigating poor surface drainage.

Reprofiling should be considered at the time of roadway reconstruction.
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Network 9 Summary Sheet

Network Prioritization

Net Level of Service (LOS): C Weighted Net Score: 191

Minor System - Basement Connected LOS: D Minor System - Basement Not Connected LOS: A

Major System LOS: A Future Study Recommended: Further Assessment

Network Characteristics

Area (ha): 3217 Existing Conditions Imperviousness (%): 51.24 Future Conditions Imperviousness (%): 57.36
Land Use (ha): Residential 29.31 Open Space 214 Commercial/Industrial 0.71
Number of Private Properties: 298

Infrastructure Characteristics

Modeled Sewer Length (m): 3,869 Basement Connected Sewer (m): 2,294 Not Connected (m): 1,575
Sewer Outfalls (#): 1 Modelled Sewer Manholes (#): 61 Catch Basins (#): 133
Existing ICD Implementation (%): 0 Existing SWM Facilities (#): None Existing SWM Storage (m?): N/A

Recommended Works

A. Quantity Control

Minor System - Storm Sewers
ICD Implementation 75 % of Inlets 100 # of CB
Replace with Like Sized Pipe -m
Replace and Upgrade 1 Pipe Size 193 m
Replace and Upgrade 2 Pipe Sizes 177 m
Replace and Upgrade 3 Pipe Sizes -
Replace and Upgrade 4 Pipe Sizes -
Replace and Upgrade > 4 Pipe Sizes -
Diversion Sewers and New Sewers -
Online Storage -
Offline Storage -

33,549
329,073
301,351

333333

w

Inlet Improvements
Inlets Identified for Improvement: - # of Inlets $ -

CB Upgrades
Higher Capacity Catch Basin Upgrades: - #0of CB $ -

Minor System - Ditches
Culvert Improvement 310 m $ 33,063
Resectioning/Reditching 310 m $ 30,972

Major System

Replace Pipes -

Storage -

Urban Road LID Implementation 736 m $ 248,623
Resectioning/Reprofiling 347 m *

Remnant Channels

Remnant Channel L.D. N/A

Diversion -m $ -
Online Storage - $ -
Optimize Outlet -

Increase Pipe Size (Online) -

Reprofiling/Regrading -m $ -

B. Quality Control
Proposed Stormwater Quality Outfall Retrofits: - # of Facilities
Impervious Area Treated to Enhanced Standard): - ha $ -

Stormwater Quality Retrofits to Existing Dry Facilities: - # of Facilities
Impervious Area Treated to Enhanced Standard: - ha $ -

Total Capital Works Costs $ 976,632

Preliminary and Detailed Design Future Studies (Schedule A/A+) Cost 66,397
Detailed Future Studies (Schedule B) Cost 3,097

$

$
Detailed Network Analysis Studies Cost $ 80,000
Total Capital Works and Future Studies Costs $ 1,126,126
Network Unitary Cost for All Recommended Works ($/Private Properties) $ 3,779

Storm Sewer Condition

Structural Grade

Rating 1 (Excellent) 2 3 4 5 (Poor) Total
Total Length of Pipes (m) 2477 385 636 0 0 3498
Total Percentage of Pipes (%) 708 11 18.2 0 0 100
O & M Rating

Rating 1 (Excellent) 2 3 4 5 (Poor) Total
Total Length of Pipes (m) 431 2087 838 74 68 3498
Total Length of Pipes (%) 123 59.7 24 21 19 100

Notes:  Minor Pipe replacement upgrades are also recommended in addition to pipe upgrades as per the Lakeshore Road (Draft) Class EA.
Instances of surcharge at isolated locations with basement connections or foundations drains should be considered for disconnection from
the storm sewer system. Future study recommended with additional investigation to address residual data gaps and to validate alternatives.

* Major system reprofiling has been recommended for review in areas which lack a suitable alternative for mitigating poor surface drainage.
Reprofiling should be considered at the time of roadway reconstruction.



§ GBS GeoBase Solutions (GBS) Ltd.

Geotechnical, Environmental, Hydrogeological

Project: 22-004-100 October 13, 2022

SCS Consulting Group Ltd.

30 Centurian Drive, Suite 100
Markham, ON,

L3R 8B8

Attention: Mr. Nick Mcintosh, M.A.Sc, P.Eng
via email: nmcintosh@scsconsultinggroup.com

Re: Site Water Balance Assessment - 3171 Lakeshore Rd. W. Oakuville, Ontario

GeoBase Solutions Ltd. (GBS) was retained to complete a site water balance assessment for the proposed
development located at 3171 Lakeshore Rd. W. in Oakville, Ontario (site). The site has a total area of about
11,700 m? and is currently developed as a garden center. The site is to be developed for residential
purposes and will involve the construction of townhouses with landscaped yards, an internal road system
and municipal services. This investigation is in support of the proposed draft site plan application for the
City of Oakville, and to satisfy the requirements of the Conservation Halton (CH).

EXISTING CONDITIONS

The subject Site has a total area of about 11,700 m? and is currently developed as a garden center with
pervious landscaped areas (8,100 m?), impervious paved areas and hardscaping (3,100 m?), and
buildings/roof area (500 m?2). Surrounding land use mostly includes residential properties.

PROPOSED DEVELOPMENT

The subject property is to be developed for residential purposes and will involve the construction of
townhouses with landscaped yards and an internal road system. For the site water balance calculations
in this report, post development areas were estimated based on site plan designs provided to GBS. The
total building area will occupy approximately 3,300 m2. Ground level impervious areas (roads/walkway
/parking areas) will occupy 3,700 m2. The remainder of the site will be pervious landscaped area and will
occupy approximately 4,700 m2. Appendix A shows the post-development conceptual model considered
for establishing post-hydrologic conditions.

THORNTHWAITE MONTHLY WATER BALANCE MODEL

The Thornthwaite water balance (Thornthwaite, 1948; Mather, 1978; 1979) is an accounting type method
used to analyze the allocation of water among various components of the hydrologic cycle. Inputs to the
model are monthly temperature, site latitude, precipitation and stormwater run-on. Outputs include
monthly potential and actual evapotranspiration, evaporation, water surplus, total infiltration and total
runoff. For ease of calculation, a spreadsheet model was used for the computation.

GeoBase Solutions (GBS) Ltd. Page 1



Project: 22-005-100 — Site Water Balance Assessment 2
3171 Lakeshore Rd. W. Oakville, Ontario

When precipitation (P) occurs, it can either runoff (R) through the surface water system, infiltrate (l) to
the water table, or evaporate/evapotranspire (ET) from the earth’s surface and vegetation. The sum of R
and | is termed as the water surplus (S). When long-term averages of P, R, | and ET are used, there is no
net change in groundwater storage (ST). Annually, however, there is a potential for small changes in ST.

The annual water budget can be stated as:

P=ET+R+I1+S5T

Based on the physiographic setting and proximity to climate stations, the Burlington TS Climate Station
was chosen as the most representative database. The most recent 30-year normal (average weather data)
available from Environment Canada covers the period from January 1981 to December 2010. Table A-1,
Appendix A summarizes the monthly and annual averages for precipitation and daily temperature.

PRE-DEVELOPMENT WATER BALANCE

To predict outputs of the pre-development water balance, various inputs were entered into the
Thornthwaite model including monthly precipitation and temperature, site latitude, water holding
capacity values for native soils and factors of infiltration. Various inputs and outputs of the model are
described in detail below. The detailed calculations are presented in Appendix A.

PRECIPITATION (P)

Based on the 30-year average for the Burlington TS Climate Station, the average precipitation for the area
is about 863 mm/year. The monthly distribution of precipitation is presented in Table A-1, Appendix A.

STORAGE (ST)

Groundwater storage (ST) of native soils for the existing site was estimated using values of Water Holding
Capacity (mm) of respective land use and soil types identified in Table 3.1 of the Storm Water
Management (SWM) Planning & Design Manual (MOE, March 2003). The land uses, soil types and
respective water holding capacities chosen to represent existing conditions at the site include cultivated,
forested and shrub/pasture with a silt loam soil. Using the procedures outlined in the SWM Planning &
Design Manual for the above land use and soil type, the annul change in storage is 0. The monthly
distribution of ST for each of the land us/soil types is presented in Table A-2, Appendix A.

EVAPORATION / EVAPOTRANSPIRATION (ET)

In the pre-development scenario, there are existing impervious surfaces resulting in evaporation which is
estimated as 15% of precipitation (129 mm/yr). As a result, evaporation volume for pre-development
conditions was calculated at 466 m3/yr.

Evapotranspiration in the pre-development scenario occurs over each pervious land use. Monthly
Potential Evapotranspiration (PET) is estimated using monthly temperature data and is defined as a water
loss from a homogeneous vegetation-covered area that never lacks water (Thornthwaite, 1948; Mather,

GeoBase Solutions (GBS) Ltd. October 13, 2022



Project: 22-005-100 — Site Water Balance Assessment 3
3171 Lakeshore Rd. W. Oakville, Ontario

1978). Considering a total annual precipitation of 863 mm, adjusted Potential Evapotranspiration (PET) is
estimated at 629.5 mm.

A comparison between PET and Precipitation (P) produces a soil moisture deficit which begins in June and
is increases to a maximum of 153 mm in August. Actual Evapotranspiration (AET) is based on PET and
changes in ST (A ST). Where there is not enough P to satisfy PET, a reduction in ST occurs. Estimated AET
for landscaped areas was calculated at 541 mm/yr. The total annual volume of AET across the existing site
is estimated at 4,379 m3/yr. Detailed calculations and the monthly distribution of AET is presented in Table
A-2, Appendix A.

INFILTRATION (1)

For pervious areas, precipitation surplus following AET has two components in the Thornthwaite model:
a runoff component (overland flow that occurs when soil moisture capacity is exceeded) and an infiltration
component. The accumulation of infiltration factors for topography, soil types and cover as prescribed in
Table 3.1 of the SWM Planning & Design Manual give infiltration factors for existing conditions on the site
as shown below in Section Table 1.

Table 1: Existing Conditions — Infiltration Factor

TOTAL INFILTRATION
FACTOR

Landscaped 0.30 0.20 0.05 0.55

LAND USES / SOIL TYPES TOPOGRAPHY

Considering the above infiltration factors, the total depth of Infiltration (l) estimated for existing
conditions is about 177 mm/yr, or a total volume of 1,436 m3/yr. The more detailed calculations are
presented in Table A-2, Appendix A.

RUNOFF (R)

The runoff component calculated in the pre-development model is the remaining volume of precipitation
surplus for both pervious and impervious areas. Considering the precipitation surpluses and the total
Infiltration and evaporation volume over the site, the total volume of runoff estimated for existing
conditions is about 3,816 m3/yr. The more detailed calculations are presented in Table A-2, Appendix A.

POST-DEVELOPMENT WATER BALANCE (NO MITIGATION)

To predict outputs of the post-development water balance, the same elements of the 30-year average
weather data and site latitude inputs were used. Various inputs and outputs of the post-development
model are described in detail below. The detailed calculations are presented in Table A-3 Appendix A.

PRECIPITATION (P)

Precipitation remains the same (ie. The 30-year climate normals (1981-2010) for the Burlington TS Climate
Station).

GeoBase Solutions (GBS) Ltd. October 13, 2022



Project: 22-005-100 — Site Water Balance Assessment 4
3171 Lakeshore Rd. W. Oakville, Ontario

STORAGE (ST)

Groundwater storage (ST) of native soils for the post-development site remains the same as
predevelopment conditions since both in consider only landscaped pervious areas. A soil moisture holding
capacity of 125 was selected for silt loam soils. Similar to pre-development conditions, using the
procedures outlined in the SWM Planning & Design Manual for each land use, the annual change in
storage is 0. The monthly distribution of ST for each of the land use/soil types is presented in Table A-3
Appendix A.

EVAPORATION / EVAPOTRANSPIRATION (ET)

In the post construction scenario, changes in land use result in an about 3,400 m?2 of additional impervious
surfaces. For impervious areas it is assumed that evaporation will occur and will amount to approximately
15% of total precipitation. Considering a total annual precipitation of 863 mm, evaporation is estimated
at 129 mm. As a result, a total annual volume of evaporation is estimated at 906 m3/yr. The detailed
calculations for evaporation are included in Table A-3 Appendix A.

For post-development pervious areas, monthly PET is estimated using the same inputs and calculations
described in the pre-development model respective of land use and soil moisture holding capacity. In the
post-development scenario, annual AET is 2,541 m3/yr. The monthly distribution of Post-development AET
and detailed calculations are presented in Table A-3, Appendix A.

INFILTRATION (1)

The same accumulation of infiltration factors for topography, soil types and cover as prescribed in Table
3.1 of the SWM Planning & Design Manual were used give infiltration factors for post-development
conditions. Considering the infiltration factors used, the total volume of Infiltration (I) estimated for post-
development conditions is about 833 m3/yr. The more detailed calculations are presented in Table A-3,
Appendix A.

RUNOFF (R)

The runoff component calculated in the post-development model is a combination of the remaining
volume of precipitation surplus for both pervious and impervious areas. The total volume of runoff (R)
estimated for post-development conditions is 5,817 m3/yr. The more detailed calculations are presented
in Table A-3, Appendix A.

POST-DEVELOPMENT WATER BALANCE (WITH MITIGATION)

Based on results of the pre-development and post-development water balance completed, the proposed
development will produce a reduction in annual AET (1,838 m3/yr), an increase in annual ET (440 m3/yr),
a reduction in annual infiltration (603 m3/yr) and an increase in annual runoff (2001 m3/yr), as shown in
Table A-4, Appendix A. The effects are mainly the result of increased impervious area, replacing pervious
areas of the site.

GeoBase Solutions (GBS) Ltd. October 13, 2022



Project: 22-005-100 — Site Water Balance Assessment 5
3171 Lakeshore Rd. W. Oakville, Ontario

Best efforts have been made to remove the infiltration deficit through the use of Low Impact Development
(LID) measures. A mitigation plan was provided by SCS Consulting Group Itd. (SCS) for incorporation into
a mitigated post-development site water balance. The mitigation plan includes a design with permeable
pavers totalling an area of 260 m2. The location of the pavers are provided in the Proposed Storm Drainage
Plan (figure 3) provided in the SWM Report completed by SCS. Using comparisons between total annual
rainfall depth and daily rainfall depth provided by Wet Weather Flow Management Guidelines, City of
Toronto, 2006, the pavers were provided with a 94% efficiency rating considering their design to infiltrate
a 25 mm storm event.

Based on results of the post-development water balance with mitigation, the proposed development will
produce a reduction in annual AET (1,838 m3/yr), an increase in annual ET (440 m3/yr), a reduction in
annual infiltration (424 m3/yr) and an increase in annual runoff (1,822 m3/yr), as shown in Table A-4,
Appendix A. The effects are mainly the result of increased impervious area, replacing pervious areas of
the site.

The detailed calculations for the mitigated site water balance is summarized in Table A-4, Appendix A.
The post-development with mitigation infiltration deficit of 424 m3/yr is 29% of the pre-development
infiltration volume.

We trust that the information contained in this report is satisfactory. Should you have any questions,
please do not hesitate to contact this office.

GeoBase Solutions (GBS) Ltd.

Prepared By: Reviewed By:
( -, 7
A WL NV
Scott Watson, B.A.T. Naeem Ehsan, M.Eng., P.Eng.
Project Manager Senior Engineer

GeoBase Solutions (GBS) Ltd. October 13, 2022
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Appendix A
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TABLE A-1

CLIMATE NORMALS 1981-2010 (BURLINGTON TS CLIMATE STATION)

Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Thornthwaite (1948)

Mean Unadjusted Potential Daylight Adjusted Potential .
L. ) L. Total Precipitation
Month Temperature | Heat Index Evapotranspiration Correction Evapotranspiration T
(°C) (mm) Value (mm)
January -4.4 0.0 0.0 0.78 0.0 66.0
February -3.2 0.0 0.0 0.88 0.0 54.5
March 1.0 0.1 2.8 0.99 2.8 61.6
April 7.5 1.8 30.5 1.12 34.1 70.6
May 13.9 4.7 62.9 1.22 76.8 81.0
June 19.4 7.8 93.1 1.28 119.2 69.1
July 22.5 9.7 110.9 1.25 138.6 75.3
August 21.4 9.0 104.5 1.16 121.3 82.0
September 16.9 6.3 79.2 1.04 82.4 83.1
October 10.4 3.0 447 0.92 41.2 71.9
November 4.4 0.8 16.3 0.81 13.2 84.9
December -1.0 0.0 0.0 0.75 0.0 63.0
TOTALS 43.4 545.0 629.5 863.0

Notes: Daylight Correction values obtained from Instruction and Tables For Computing Potential Evapotranspiration and The Water Balance (Thornthwaite & Mather, 1957)

10of1



TABLE A-2
Pre-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| ~ 125.00 125.00 125.00 74.87 11.55 0.00 0.74 31.48 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 -32.31 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 181 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)| 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 055 055 055 055 0.55 055 0.55 055 -
Run-Off Coefficient| 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m?) = 1500.00 Monthly Volumes
Total AET (m!) 4.23 51.17 115.17 163.77 145.78 125.72 123.55 61.74 19.76 0.00 0.00 0.00 810.89
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (mil 48.49 30.10 3.48 0.00 0.00 0.00 0.00 0.00 32.52 51.98 54.45 44.96 265.99
Total Runoff (m’) 39.68 24.63 2.85 0.00 0.00 0.00 0.00 0.00 26.61 42.53 44.55 36.79 217.63
Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
. Existing Paved Run-Off Coefficient 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
e Area Evaporation (mm)) 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 400.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (mil 3.70 4.24 4.86 4.15 4.52 4.92 4.99 4.31 5.09 3.78 3.96 3.27 51.78
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m!) 20.94 24.00 27.54 23.49 25.60 27.88 28.25 24.45 28.87 21.42 22.44 18.53 293.42
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor| 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Existing Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
Area Evaporation (mm) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 100.00 Monthly Volumes
Total AET (m!) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 0.92 1.06 122 1.04 113 1.23 125 1.08 127 0.95 0.99 0.82 12.95
Total Infiltration (mil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m®) 5.24 6.00 6.89 5.87 6.40 6.97 7.06 6.11 7.22 5.36 5.61 4.63 73.36
Catchment 101 Total Monthly Volumes
Total AET (m’) 4.23 5117 115.17 163.77 145.78 125.72 12355 61.74 19.76 0.00 0.00 0.00 810.89
Total Evaporation (mil 4.62 5.30 6.08 5.18 5.65 6.15 6.23 5.39 6.37 4.73 4.95 4.09 64.73
Total Infiltration (m?) 48.49 30.10 3.48 0.00 0.00 0.00 0.00 0.00 32.52 51.98 54.45 44.96 265.99
Total Runoff (m!) 65.86 54.63 37.28 29.37 32.00 34.85 35.32 30.56 62.69 69.30 72.60 59.95 584.40
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TABLE A-2
Pre-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)|  125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 1.81 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)) 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 055 055 0.55 055 0.55 055 0.55 055 -
Run-Off Coefficient] 0.45 045 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm) 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 6600.00 0.60 Monthly Volumes
Total AET (m’) 18.60 225.15 506.73 720.58 641.44 553.18 543.60 271.66 86.96 0.00 0.00 0.00 3567.90
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m?) 21338 13245 15.33 0.00 0.00 0.00 0.00 0.00 143.09 228.69 239.58 197.84 1170.35
Total Runoff (m’) 174.58 108.37 1254 0.00 0.00 0.00 0.00 0.00 117.07 187.11 196.02 161.87 957.56
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
o Existing Paved Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
S Area Evaporation (mm)) 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 6112 7217 53.55 56.10 46.33 73355
_E Catchment Area (m?) = 2700.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 24.95 2859 3281 27.99 30.50 3321 33.66 29.12 34.38 25.52 26.73 22,07 349.52
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m®) 14137 162.03 185.90 158.58 172.81 188.19 190.71 165.01 194.85 144.59 151.47 125.08 1980.59
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Existing Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
i=d Evaporation (mm)) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 400.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 3.70 4.24 4.86 4.15 452 4.92 4.99 431 5.09 378 3.96 3.27 5178
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 20.94 24.00 27.54 2349 25.60 27.88 28.25 24.45 28.87 21.42 22.44 18.53 293.42
Catchment 102 Total Monthly Volumes
Total AET (m’) 18.60 225.15 506.73 720.58 641.44 553.18 543.60 271.66 86.96 0.00 0.00 0.00 3567.90
Total Evaporation (m’) 28.64 32.83 37.67 3213 35.01 38.13 38.64 3343 39.48 29.30 30.69 25.34 401.30
Total Infiltration (m?) 21338 132.45 1533 0.00 0.00 0.00 0.00 0.00 143.09 228.69 239.58 197.84 1170.35
Total Runoff (m®) 336.90 294.40 225.98 182.08 198.42 216.07 218.97 189.46 340.79 353.12 369.93 305.47 3231.56
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TABLE A-3
Post-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| ~ 125.00 125.00 125.00 74.87 11.55 0.00 0.74 31.48 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 -32.31 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 1.81 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)| 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 055 055 055 055 0.55 055 0.55 055 -
Run-Off Coefficient| 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m?) = 800.00 Monthly Volumes
Total AET (m!) 2.26 27.29 61.42 87.34 71.75 67.05 65.89 3293 10.54 0.00 0.00 0.00 432.47
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (mil 25.86 16.05 1.86 0.00 0.00 0.00 0.00 0.00 17.34 27.72 29.04 23.98 141.86
Total Runoff (m’) 2116 13.14 152 0.00 0.00 0.00 0.00 0.00 14.19 22,68 23.76 19.62 116.07
Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
. Freneeealpated Run-Off Coefficient 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
S Area Evaporation (mm)) 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 900.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (mil 8.32 9.53 10.94 9.33 10.17 11.07 11.22 9.71 11.46 8.51 8.91 7.36 116.51
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m!) 47.12 54.01 61.97 52.86 57.60 62.73 63.57 55.00 64.95 48.20 50.49 41.69 660.20
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor| 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Proposed Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
Area Evaporation (mm) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 300.00 Monthly Volumes
Total AET (m!) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2.77 3.18 3.65 311 339 3.69 374 3.24 3.82 2.84 2.97 245 38.84
Total Infiltration (mil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 1571 18.00 20.66 17.62 19.20 2091 21.19 18.33 21.65 16.07 16.83 13.90 220,07
Catchment 201 Total Monthly Volumes
Total AET (m’) 2.26 27.29 61.42 87.34 77.75 67.05 65.89 3293 10.54 0.00 0.00 0.00 432.47
Total Evaporation (mil 11.09 1271 14.58 12.44 13.55 14.76 14.96 12.94 15.28 11.34 11.88 9.81 155.34
Total Infiltration (m?) 25.86 16.05 1.86 0.00 0.00 0.00 0.00 0.00 17.34 27.72 29.04 23.98 141.86
Total Runoff (m!) 83.99 85.15 84.14 70.48 76.81 83.64 84.76 7334 100.79 86.94 91.08 75.21 996.33
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TABLE A-3
Post-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 1318 0.00 0.00 0.00 629.53
P - Total Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 71.72 63.00 66.00 54.50 -
Soil Moisture Deficit (mm) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)|  125.00 125.00 125.00 74.87 11.55 0.00 0.74 31.48 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 71.72 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 -32.31 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm)) 0.00 0.00 0.00 40.08 21.89 181 -0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)| 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 0.55 055 0.55 055 055 055 055 055 0.55 055 0.55 055 -
Run-Off Coefficient| 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm)) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 20.98 177.33
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 1400.00 0.60 Monthly Volumes
Total AET (m;) 3.95 47.76 107.49 152.85 136.06 117.34 115.31 57.62 18.45 0.00 0.00 0.00 756.83
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 45.26 28.09 3.25 0.00 0.00 0.00 0.00 0.00 30.35 48.51 50.82 41.97 248.26
Total Runoff (m’) 37.03 22,99 2.66 0.00 0.00 0.00 0.00 0.00 24.83 39.69 41.58 34.34 203.12
Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
o Freneeealpated Run-Off Coefficient 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
= Area Evaporation (mm)) 9.24 10.59 12.15 1037 11.30 12.30 12.47 10.79 1274 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 400.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 3.70 4.24 4.86 4.15 4.52 4.92 4.99 4.31 5.09 3.78 3.96 3.27 51.78
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m;) 20.94 24.00 27.54 23.49 25.60 27.88 28.25 24.45 28.87 21.42 22.44 18.53 293.42
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor| 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Proposed Roof Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
Area Evaporation (mm) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
Catchment Area (m’) = 600.00 Monthly Volumes
Total AET (m;) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 5.54 635 7.29 6.22 6.78 7.38 7.48 6.47 7.64 5.67 5.94 4.91 77.67
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 31.42 36.01 4131 35.24 38.40 41.82 4238 36.67 43.30 3213 33.66 27.80 44013
Catchment 202 Total Monthly Volumes
Total AET (m’) 3.95 47.76 107.49 152.85 136.06 117.34 11531 57.62 18.45 0.00 0.00 0.00 756.83
Total Evaporation (m’) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Total Infiltration (m?) 45.26 28.09 3.5 0.00 0.00 0.00 0.00 0.00 3035 48.51 50.82 41.97 248.26
Total Runoff (m;) 89.39 83.00 71.51 58.74 64.01 69.70 70.64 61.12 97.00 93.24 97.68 80.66 936.67
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TABLE A-3
Post-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)|  125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 1.81 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)) 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 0.55 055 0.55 055 0.55 055 0.55 055 -
Run-Off Coefficient] 0.45 045 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m?) = 2100.00 Monthly Volumes
Total AET (m’) 5.92 71.64 161.23 229.27 204.09 176.01 172.96 86.44 27.67 0.00 0.00 0.00 1135.24
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m?) 67.89 4214 4.88 0.00 0.00 0.00 0.00 0.00 4553 72.77 76.23 62.95 37238
Total Runoff (m’) 55.55 34.48 3.99 0.00 0.00 0.00 0.00 0.00 37.25 59.54 62.37 51.50 304.68
Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
- Proposed Paved Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
= Area Evaporation (mm)| 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 6112 7217 53.55 56.10 46.33 73355
_E Catchment Area (m?) = 2400.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2218 25.42 29.16 24.88 27.11 29.52 29.92 25.88 30.56 22.68 23.76 19.62 310.68
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m®) 125.66 144.02 165.24 140.96 153.61 167.28 169.52 146.68 173.20 128.52 134.64 111.18 1760.52
Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Proposed Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
i=d Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
Catchment Area (m?) = 2200.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 20.33 2330 26.73 22.80 24.85 27.06 27.42 2373 28.02 20.79 21.78 17.99 284.79
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 11519 132.02 151.47 129.22 140.81 15334 155.40 134.45 158.76 117.81 123.42 101.92 1613.81
Catchment 203 Total Monthly Volumes
Total AET (m’) 5.92 71.64 161.23 229.27 204.09 176.01 172.96 86.44 27.67 0.00 0.00 0.00 1135.24
Total Evaporation (m’) 42.50 48.71 55.89 47.68 51.96 56.58 57.34 49.61 58.58 43.47 4554 37.61 595.47
Total Infiltration (m?) 67.89 4214 4.88 0.00 0.00 0.00 0.00 0.00 4553 72.77 76.23 62.95 37238
Total Runoff (m®) 296.40 310.53 320.70 270.18 294.42 320.62 324.92 281.13 369.21 305.87 320.43 264.60 3679.01
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TABLE A-3
Post-development Water Balance
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
C: and ic C Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 2.82 34.11 76.78 119.23 138.62 121.27 82.36 41.16 13.18 0.00 0.00 0.00 62953
P - Total Precipitation (mm) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
P-PET (mm)| 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50 -
Soil Moisture Deficit (mm) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)|  125.00 125.00 125.00 74.87 11.55 0.00 0.74 31.48 103.20 125.00 125.00 125.00 -
Actual Potential Evapotranspiration (mm) 2.82 34.11 76.78 109.18 97.19 83.81 82.36 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm) 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50 -
Actual Soil Moisture Deficit (mm)| 0.00 0.00 0.00 -40.08 -61.97 -63.78 -63.04 -32.31 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 1.81 0.74 -30.74 3231 0.00 0.00 0.00 -
lanscaped Precipitation Surplus (mm)| 58.78 36.49 4.22 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor| 0.55 055 0.55 055 055 055 055 055 0.55 055 0.55 055 -
Run-Off Coefficient| 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 -
Infiltration (mm) 3233 20,07 232 0.00 0.00 0.00 0.00 0.00 21.68 34.65 36.30 29.98 17733
Run-Off (mm)| 26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m?) = 400.00 Monthly Volumes
Total AET (m!) 113 13.65 30.71 43.67 38.88 33.53 32.95 16.46 5.27 0.00 0.00 0.00 216.24
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (mi) 12.93 8.03 0.93 0.00 0.00 0.00 0.00 0.00 8.67 13.86 14.52 11.99 70.93
Total Runoff (m®) 1058 6.57 0.76 0.00 0.00 0.00 0.00 0.00 7.10 11.34 11.88 9.81 58.03
Precipitation (mm)| 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
- Freneeealpated Run-Off Coefficient 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
= Area Evaporation (mm)) 9.24 10.59 12.15 10.37 1130 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
g Run-Off (mm)| 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 0.00 Monthly Volumes
g Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (mi) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m!) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Precipitation (mm)) 61.60 70.60 81.00 69.10 75.30 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor| 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 -
Proposed Roof Run-Off Coefficient| 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
Area Evaporation (mm) 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm) 52.36 60.01 68.85 58.74 64.01 69.70 70.64 61.12 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 200.00 Monthly Volumes
Total AET (m!) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 1.85 212 2.43 2.07 2.26 2.6 2.49 2.16 255 1.89 1.98 1.64 25.89
Total Infiltration (mi) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 10.47 12.00 13.77 1175 12.80 13.94 14.13 12.22 14.43 10.71 11.22 9.27 146.71
Catchment 204 Total Monthly Volumes
Total AET (m’) 113 13.65 30.71 43.67 38.88 3353 32,95 16.46 5.27 0.00 0.00 0.00 216.24
Total Evaporation (mi) 1.85 212 243 2,07 2.26 2.46 249 2.16 2.55 1.89 1.98 1.64 25.89
Total Infiltration (m?) 12.93 8.03 0.93 0.00 0.00 0.00 0.00 0.00 8.67 13.86 14.52 11.99 70.93
Total Runoff (m!) 21.05 18.57 14.53 11.75 12.80 13.94 14.13 12.22 21.53 22.05 23.10 19.08 204.74
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TABLE A-4

Post-development Water Balance With Mitigation
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
Catchments and Hydrologic Components Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 282 3411 76.78 119.23 138.62 12127 8236 4116 13.18 0.00 0.00 0.00 629.53
P-Total Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
P-PET (mm)) 5878 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| 125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00
Actual Potential Evapotranspiration (mm)| 282 3411 76.78 109.18 97.19 83.81 8236 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm)| 5878 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50
Actual Soil Moisture Deficit (mm) 0.00 0.00 0.00 -40.08 -61.97 6378 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm)| 0.00 0.00 0.00 40.08 21.89 181 -0.74 -30.74 -32.31 0.00 0.00 0.00
lanscaped Precipitation Surplus (mm)|  58.78 36.49 422 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 055 055 055 0.55 055 0.55 055 0.55 055 055 055 055
Run-Off Coefficient] 045 045 045 045 045 045 045 045 045 045 045 045
Infiltration (mm)| 3233 20.07 2.32 0.00 0.00 0.00 0.00 0.00 2168 34.65 36.30 29.98 177.33
Run-Off (mm)|  26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 800.00 Monthly Volumes
AET Volume (m*) 226 27.29 61.42 87.34 7775 67.05 65.89 32.93 10.54 0.00 0.00 0.00 432.47
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 25.86 16.05 1.86 0.00 0.00 0.00 0.00 0.00 17.34 27.72 29.04 23.98 141.86
Total Runoff () 2116 13.14 1.52 0.00 0.00 0.00 0.00 0.00 14.19 22.68 2376 19.62 116.07
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
e R Run-Off Coefficient 085 0.85 085 0.85 085 0.85 085 0.85 0385 085 0385 0385 -
§ =] Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
é Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
_§ Catchment Area (m’) = 900.00 Monthly Volumes
§ Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 832 953 10.94 933 10.17 11.07 11.22 9.71 11.46 851 891 7.36 116.51
Facility Infiltration (m®) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 47.12 54.01 61.97 52.86 57.60 62.73 63.57 55.00 64.95 48.20 50.49 41.69 660.20
Precipitation (mm)| 61.60 70.60 81.00 69.10 7530 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 0.15 0.5 0.15 015 0.15 015 0.15 015 0.15 0.15 0.15 0.15 -
Py Run-Off Coefficient 0.85 0.85 085 0.85 085 0.85 085 0.85 0385 0385 0385 0385
(e Evaporation (mm) 9.24 1059 12.15 1037 11.30 1230 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 7064 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 300.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2.77 318 365 311 339 3.69 374 324 382 2.84 297 2.45 38.84
Facility Infiltration (m®) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m*) 1571 18.00 20.66 17.62 19.20 20.91 2119 18.33 21.65 16.07 16.83 13.90 220.07
Catchment 201 Total Monthly Volumes
Total AET (m®) 226 27.29 61.42 87.34 7775 67.05 65.89 32.93 10.54 0.00 0.00 0.00 432.47
Total Evaporation (m’) 11.09 12.71 14.58 1244 13.55 14.76 14.96 1294 15.28 1134 11.88 9.81 155.34
Total Infiltration (m’) 25.86 16.05 186 0.00 0.00 0.00 0.00 0.00 17.34 27.72 29.04 23.98 141.86
Total Runoff (m’) 83.99 85.15 84.14 70.48 76.81 83.64 84.76 7334 100.79 86.94 91.08 75.21 996.33
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TABLE A-4

Post-development Water Balance With Mitigation
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
Catchments and Hydrologic Components Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 282 3411 76.78 119.23 138.62 12127 8236 4116 13.18 0.00 0.00 0.00 629.53
P-Total Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
P-PET (mm)) 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| 125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00
Actual Potential Evapotranspiration (mm)| 282 3411 76.78 109.18 97.19 83.81 8236 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm)| 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50
Actual Soil Moisture Deficit (mm) 0.00 0.00 0.00 -40.08 -61.97 63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm)| 0.00 0.00 0.00 40.08 21.89 181 0.74 -30.74 -32.31 0.00 0.00 0.00
lanscaped Precipitation Surplus (mm)| 5878 36.49 422 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 055 055 055 0.55 055 0.55 055 0.55 055 0.55 055 055
Run-Off Coefficient 045 045 045 045 045 045 045 045 045 045 045 045
Infiltration (mm)| 3233 20.07 2.32 0.00 0.00 0.00 0.00 0.00 2168 34.65 36.30 29.98 177.33
Run-Off (mm)|  26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 1400.00 Monthly Volumes
Total AET (m®) 395 47.76 107.49 152.85 136.06 11734 11531 57.62 18.45 0.00 0.00 0.00 756.83
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 45.26 28.09 325 0.00 0.00 0.00 0.00 0.00 3035 4851 50.82 41.97 248.26
Total Runoff (m*) 37.03 22.99 2.66 0.00 0.00 0.00 0.00 0.00 24.83 39.69 41.58 34.34 203.12
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
Proposed Paved Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
g (ea Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
E Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 400.00 Monthly Volumes
§ Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 3.70 424 486 415 452 492 499 431 5.09 3.78 396 327 51.78
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 2094 24.00 2754 23.49 25.60 27.88 28.25 24.45 28.87 2142 2244 1853 293.42
Precipitation (mm)| 61.60 70.60 81.00 69.10 7530 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 015 0.5 0.15 015 0.15 015 0.15 015 0.15 015 0.15 0.15 -
Py Run-Off Coefficient 0.85 0.85 085 0.85 085 0.85 085 0.85 085 0.85 0385 0385
(e Evaporation (mm) 9.24 1059 12.15 1037 11.30 1230 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 7064 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 600.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 554 6.35 7.29 6.22 678 7.38 7.48 6.47 7.64 5.67 594 491 77.67
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff () 3142 36.01 4131 35.24 38.40 41.82 42.38 36.67 4330 3213 33.66 27.80 440.13
Catchment 202 Total Monthly Volumes
Total AET (m®) 395 47.76 107.49 152.85 136.06 11734 11531 57.62 18.45 0.00 0.00 0.00 756.83
Total Evaporation (m’) 924 1059 12.15 1037 11.30 1230 12.47 1079 12.74 9.45 990 818 129.45
Total Infiltration (m’) 45.26 28.09 325 0.00 0.00 0.00 0.00 0.00 3035 4851 50.82 41.97 248.26
Total Runoff (m’) 89.39 83.00 7151 58.74 64.01 69.70 70.64 6112 97.00 93.24 97.68 80.66 936.67
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TABLE A-4

Post-development Water Balance With Mitigation
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
Catchments and Hydrologic Components Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 282 3411 76.78 119.23 138.62 12127 8236 4116 13.18 0.00 0.00 0.00 629.53
P-Total Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
P-PET (mm)) 5878 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| 125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00
Actual Potential Evapotranspiration (mm)| 282 3411 76.78 109.18 97.19 83.81 8236 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm)| 5878 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50
Actual Soil Moisture Deficit (mm) 0.00 0.00 0.00 -40.08 -61.97 63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm) 0.00 0.00 0.00 40.08 21.89 181 0.74 -30.74 -32.31 0.00 0.00 0.00
lanscaped Precipitation Surplus (mm)|  58.78 3649 422 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 055 055 055 0.55 055 0.55 055 0.55 055 055 055 055
Run-Off Coefficient] 045 045 045 045 045 045 045 045 045 045 045 045
Infiltration (mm)| 3233 20.07 2.32 0.00 0.00 0.00 0.00 0.00 2168 34.65 36.30 29.98 177.33
Run-Off (mm)|  26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 2100.00 Monthly Volumes
Total AET (m®) 592 7164 16123 22927 204.09 176.01 172.96 86.44 27.67 0.00 0.00 0.00 1135.24
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 67.89 42.14 488 0.00 0.00 0.00 0.00 0.00 4553 72.77 76.23 62.95 372.38
Total Runoff (m*) 55.55 34.48 3.99 0.00 0.00 0.00 0.00 0.00 37.25 59.54 6237 51.50 304.68
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
e R Run-Off Coefficient 085 0.85 085 0.85 085 0.85 085 0.85 0385 085 0385 0385 -
(ea Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
Catchment Area (m?) = 2140.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 19.77 22.66 26.00 2218 2417 26.32 26.68 23.08 27.25 20.22 21.19 17.49 277.02
§ Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:E‘ Total Runoff (m’) 112.05 128.42 147.34 125.69 136.97 149.16 151.16 130.79 154.43 114.60 120.05 99.14 1569.80
_E Precipitation (mm)| 61.60 70.60 81.00 69.10 7530 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
g Evaporation Factor 015 0.5 0.15 015 0.15 015 0.15 015 0.15 0.15 0.15 0.15 -
Proposed Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Pervious Paved
e Evaporation (mm) 9.24 1059 12.15 1037 11.30 1230 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 7064 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 260.00 Infiltration Efficiency  94.00% Monthly Volumes
Total AET (m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2.40 2.75 316 2.69 294 3.20 324 2.80 331 2.46 257 213 33.66
Total Infiltration (m’) 12.80 14.67 16.83 14.35 15.64 17.03 17.26 14.94 17.64 13.09 1371 1132 179.28
Total Runoff () 0.82 0.94 1.07 0.92 1.00 1.09 1.10 0.95 113 0.84 0.88 0.72 11.44
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
Proposed Roof Run-Off Coefficient 085 0.85 085 0.85 085 0.85 085 0.85 0385 085 0385 0385 -
(ea Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
Catchment Area (m?) = 2200.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 2033 2330 2673 22.80 24.85 27.06 27.42 23.73 28.02 20.79 2178 17.99 284.79
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m’) 115.19 132.02 151.47 129.22 14081 15334 155.40 13445 158.76 117.81 123.42 101.92 1613.81
Catchment 203 Total Monthly Volumes
Total AET (m) 592 7164 16123 22927 204.09 176.01 172.96 86.44 27.67 0.00 0.00 0.00 1135.24
Total Evaporation (m’) 42.50 48.71 55.89 47.68 51.96 56.58 5734 29.61 58.58 43.47 4554 37.61 595.47
Total Infiltration (m’) 80.69 56.81 21.70 14.35 15.64 17.03 17.26 14.94 63.17 85.85 89.94 74.27 551.66
Total Runoff (m’) 28361 295.86 303.87 255.83 27878 30359 307.66 266.19 35157 20278 306.72 253.28 3499.73
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TABLE A-4

Post-development Water Balance With Mitigation
Water Balance - 3171 Lakeshore Rd. W., Oakville, Ontario

Month
Catchments and Hydrologic Components Total
March April May June July August September October November December January February
PET - Adjusted Potential Evapotranspiration (mm)) 282 3411 76.78 119.23 138.62 12127 8236 4116 13.18 0.00 0.00 0.00 629.53
P-Total Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
P-PET (mm)) 58.78 36.49 4.22 -50.13 -63.32 -39.27 0.74 30.74 7172 63.00 66.00 54.50
Soil Moisture Deficit (mm)) 0.00 0.00 0.00 -50.13 -113.45 -152.72 -151.98 -121.24 -49.52 0.00 0.00 0.00 -
Soil Moisture Storage (mm)| 125.00 125.00 125.00 74.87 11.55 0.00 0.74 3148 103.20 125.00 125.00 125.00
Actual Potential Evapotranspiration (mm)| 282 3411 76.78 109.18 97.19 83.81 8236 41.16 13.18 0.00 0.00 0.00 540.59
P-AET (mm)| 58.78 36.49 4.22 -40.08 -21.89 -1.81 0.74 30.74 7172 63.00 66.00 54.50
Actual Soil Moisture Deficit (mm) 0.00 0.00 0.00 -40.08 -61.97 63.78 -63.04 3231 0.00 0.00 0.00 0.00 -
Change in Soil Moisture Deficit (mm)| 0.00 0.00 0.00 40.08 21.89 181 0.74 -30.74 -32.31 0.00 0.00 0.00
lanscaped Precipitation Surplus (mm)| 5878 36.49 422 0.00 0.00 0.00 0.00 0.00 39.42 63.00 66.00 54.50 32241
MOECC Infiltration Factor 055 055 055 0.55 055 0.55 055 0.55 055 0.55 055 055
Run-Off Coefficient 045 045 045 045 045 045 045 045 045 045 045 045
Infiltration (mm)| 3233 20.07 2.32 0.00 0.00 0.00 0.00 0.00 2168 34.65 36.30 29.98 177.33
Run-Off (mm)|  26.45 16.42 1.90 0.00 0.00 0.00 0.00 0.00 17.74 28.35 29.70 24.53 145.08
Catchment Area* (m’) = 400.00 Monthly Volumes
Total AET (m®) 113 13.65 3071 43.67 38.88 33.53 32.95 16.46 527 0.00 0.00 0.00 216.24
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 12.93 8.03 093 0.00 0.00 0.00 0.00 0.00 8.67 13.86 14.52 11.99 70.93
Total Runoff (m*) 10.58 6.57 0.76 0.00 0.00 0.00 0.00 0.00 7.10 1134 11.88 9.81 58.03
Precipitation (mm)|  61.60 70.60 81.00 69.10 75.30 82.00 83.10 7190 84.90 63.00 66.00 54.50 863.00
Evaporation Factol 015 0.5 015 015 015 015 015 015 015 015 015 015
Proposed Paved Run-Off Coefficient] 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 -
§ (ea Evaporation (mm)| 9.24 10.59 12.15 10.37 11.30 12.30 12.47 10.79 12.74 9.45 9.90 8.18 129.45
E Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 70.64 6112 72.17 53.55 56.10 46.33 733.55
_E Catchment Area (m?) = 0.00 Monthly Volumes
§ Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff (m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Precipitation (mm)| 61.60 70.60 81.00 69.10 7530 82.00 83.10 71.90 84.90 63.00 66.00 54.50 863.00
Evaporation Factor 015 0.5 0.15 015 0.15 015 0.15 015 0.15 015 0.15 0.15 -
Py Run-Off Coefficient 0.85 0.85 085 0.85 085 0.85 085 0.85 085 0.85 0385 0385
(e Evaporation (mm) 9.24 1059 12.15 1037 11.30 1230 12.47 10.79 12.74 9.45 9.90 8.18 129.45
Run-Off (mm)| 5236 60.01 68.85 58.74 64.01 69.70 7064 6112 7217 53.55 56.10 46.33 733.55
Catchment Area (m’) = 200.00 Monthly Volumes
Total AET (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Evaporation (m’) 1.85 212 243 2.07 226 2.46 249 216 255 189 198 164 25.89
Total Infiltration (m’) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Runoff () 10.47 12.00 13.77 11.75 12.80 13.94 14.13 12.22 14.43 1071 11.22 9.27 146.71
Catchment 204 Total Monthly Volumes
Total AET (m®) 113 13.65 3071 43.67 38.88 33.53 3295 16.46 527 0.00 0.00 0.00 216.24
Total Evaporation (m’) 1.85 212 243 2.07 226 2.46 249 216 2.55 189 1.98 164 25.89
Total Infiltration (m’) 12.93 8.03 093 0.00 0.00 0.00 0.00 0.00 867 13.86 14.52 1199 70.93
Total Runoff (m’) 21.05 18.57 14.53 11.75 12.80 13.94 14.13 12.22 2153 22.05 23.10 19.08 204.74
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TABLE A-5
Site Water Balance Summary
Water Balance - 3171 Lakeshore Rd. W., Oakuville, Ontario

Total Site Month Total
March April May June July August September October November | December January February
Pre-Development

Total AET (m?) 23 276 622 884 787 679 667 333 107 0 0 0 4379

Total ET (m’) 33 38 44 37 41 44 45 39 46 34 36 29 466

Total Infiltration (m?) 262 163 19 0 0 0 0 0 176 281 294 243 1436
Total Runoff (m?) 403 349 263 21 230 251 254 220 403 422 443 365 3816

Post-Development without Mitigation

Total AET (m?) 13 160 361 513 457 394 387 193 62 0 0 0 2541
Total ET (m’) 65 74 85 73 79 86 87 75 89 66 69 57 906

Total Infiltration (m?) 152 94 1 0 0 0 0 0 102 163 171 141 833
Total Runoff (m?) 491 497 491 411 448 488 494 428 589 508 532 440 5817

Post-Devel it with

Total AET (m?) 13 160 361 513 457 394 387 193 62 0 0 0 2541

Total ET (m’) 65 74 85 73 79 86 87 75 89 66 69 57 906

Total Infiltration (m’) 165 109 28 14 16 17 17 15 120 176 184 152 1013
Total Runoff (m?) 478 483 474 397 432 471 477 413 571 495 519 428 5637

Post-Development Deficit with Mitigation (-ve value implies a net gain)

Total AET (m?) 10 116 261 371 330 285 280 140 45 0 0 0 1838

Total ET (m’) -31 -36 -41 -35 -38 -42 -42 -37 -43 -32 -34 -28 -440

Total Infiltration (m?) 97 54 -9 -14 -16 -17 -17 -15 56 105 110 91 424
Total Runoff (m?) -75 -134 -211 -185 -202 -220 -223 -193 -167 -73 -76 -63 -1822
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STORMWATER MANAGEMENT CALCULATIONS
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3171 Lakeshore Road West
consgiting EXISTING WEIGHTED RUNOFF COEFFICIENT Project Number: 1930

group Itd Date: October 2022
Designer Initials: M.M.H

o
(-1 []
(X

Catchment 101 Outlets to: Victoria Street (West)
Runoff Weighted Runoff
Coefficient Area (ha) Coefficient
Asphalt 0.90 0.04 0.19
Rooftops 0.90 0.01 0.04
Pervious Area 0.25 0.15 0.19
TOTAL 0.20 0.41
Catchment 102 Outlets to: Lakeshore Road West
Runoff Weighted Runoff
Coefficient Area (ha) Coefficient
Asphalt 0.90 0.27 0.25
Rooftops 0.90 0.04 0.04
Pervious Area 0.25 0.66 0.17
TOTAL 0.97 0.46
Overall Total
Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
101 0.41 0.20 0.07
102 0.46 0.97 0.38
TOTAL 1.17 0.45

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\1930D - Commercial SWM Design (MRM &
WB)-Version1 - Superpipe Design.xIlsm
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ALLOWABLE RELEASE RATE

3171 Lakeshore Road West
Project Number: 1930

Date: October 2022
Designer Initials: M.M.H

5 Year storm

IDF Parameters*

a= 1170
t=10
b=5.8
c=0.843

min

Allowable Release Rate Calculation

Outlet Area time Intensity Flow
ID t i=al(t+b) c Q=CiA/360
ha min mm/hr l/s
Lakeshore Road West 0.969 10.00 114.21 140.6
Victoria Street (West) 0.204 10.00 114.21 26.8
*a,b,c's per Town of Oakville
100 Year storm
a= 2150
IDF Parameters* t=10 min
b=57
c=0.861
Allowable Release Rate Calculation
Outlet Area time Intensity Flow
ID t i=a/(t+b) c Q=CiA/360
ha min mm/hr l/s
Lakeshore Road West 0.969 10.00 200.80 247.2
Victoria Street (West) 0.204 10.00 200.80 47.0

*a,b,c's per Town of Oakville

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\1930D - Commercial SWM Design (MRM &
WB)-Version1 - Superpipe Design.xlsm



S s e 3171 Lakeshore Road West
Q@ M @ consuiting PROPOSED WEIGHTED Project Number: 1930
N BF uF Jroup itd RUNOFF COEFFICIENT 'Date: O.C?tOber 2022
Designer Initials: M.M.H
Catchment 201 Outlets to: Victoria Street (West)
Runoff Weighted Runoff Weighted Runoff
Coefficient  Area (ha) Coefficient Coefficient (100 Year)
Ground Level Impervious 0.90 0.09 0.41 0.45
Rooftops 0.90 0.03 0.14 0.15
Grass 0.25 0.08 0.10 0.13
TOTAL 0.20 0.64 0.73
Catchment 202 Outlets to: Lakeshore Road West
Runoff Weighted Runoff  \yeighted Runoff
Coefficient  Area (ha) Coefficient  coefficient (100 Year)
Ground Level Impervious 0.90 0.04 0.15 0.17
Rooftops 0.90 0.06 0.23 0.25
Grass 0.25 0.14 0.15 0.18
TOTAL 0.24 0.52 0.60
Catchment 203 Outlets to: Lakeshore Road West
Runoff Weighted Runoff  \yeighted Runoff
Coefficient  Area (ha) Coefficient  coefficient (100 Year)
Ground Level Impervious 0.90 0.24 0.32 0.36
Rooftops 0.90 0.22 0.30 0.33
Grass 0.25 0.21 0.08 0.10
TOTAL 0.67 0.70 0.78
Catchment 204 Outlets to: Victoria Street (East)
Runoff Weighted Runoff  \yeighted Runoff
Coefficient  Area (ha) Coefficient  coefficient (100 Year)
Ground Level Impervious 0.90 0.00 0.00 0.00
Rooftops 0.90 0.02 0.30 0.33
Grass 0.25 0.04 0.17 0.21
TOTAL 0.06 0.47 0.54
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3171 Lakeshore Road West
consulting PROPOSED WEIGHTED Project Number: 1930

group itd RUNOFF COEFFICIENT Date: October 2022
Designer Initials: M.M.H

[

o
(-1 []
(X

Victoria Street (East) Total

Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
204 0.47 0.06 0.47
TOTAL 0.06 0.47
Lakeshore Road West Total
Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
202 0.52 0.24 0.14
203 0.70 0.67 0.51
TOTAL 0.91 0.65
Victoria Street (West) Total
Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
201 0.64 0.20 0.64
TOTAL 0.20 0.64
Overall Total
Runoff Weighted Runoff
Catchment Coefficient Area Coefficient
201 0.64 0.20 0.64
202 0.52 0.24 0.63
203 0.70 0.67 2.33
204 0.47 0.06 0.14
TOTAL 1.17 3.74
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3171 Lakeshore Road West

SUMMARY Project Number: 1930
Date: October 2022

Designer Initials: M.M.H

100 Year
Runoff 1 Stor?ge Storage Orifice Size (mm) | Orifice Release Uncontrolled Major (Overland) " "

Catchment ID Coef. Area (ha) Release Rate (L/s) R?:“;;rfd Available (m?) 2 Rate (L/s) | Release Rate (Lis) Flow (Ls) Location of Orifice Invert VERTICAL/TUBE Control
201 0.73 0.20 43.0 23.0 23.0 85 24.8 18.2 MH12 82.420 VERTICAL
202 0.60 0.24 80.2 0.0 0.0 uncontrolled - 80.2 - 100.000 -
203 0.78 0.67 133.6 106.8 107.4 200 133.6 MHTEE1 End Cap [ 82.340 TUBE
204 0.54 0.06 18.1 0.0 0.0 uncontrolled - 18.1 - 100.000 -
Total | | 1.17 | 275.0 | 1298 | 1304 | - | - | | | - | - | -
Lakeshore Road West Minor System Allowable Release 1406 U

Rate (Existing 5 Year) . s
Lakeshore Road West Minor System Proposed Release 133.6 Us
Rate (100 Year)) :
Lakeshore Road West and Victoria Street (East) 100 year
247.2 L/s
Allowable Release Rate
Lakeshore Road West and Victoria Street (East) Proposed
231.9 L/s
Release Rate
Victoria Street (West) Minor System Allowable Release 268 U
Rate (Existing 5 Year) . s
Victoria Street (West) Minor System Proposed Release 248 Us
Rate (100 Year)) .
Victoria Street (West) 100 year Allowable Release Rate 47.0 Lis
Victoria Street (West) Proposed Release Rate 43.0 Lis

Notes:

" Per Modified Rational Calculations (attached)

2 See attached for orifice details

5 Year
Storage . = .
Runoff 0 Storage | Orifice Size (mm) |Orifice Release|  Uncontrolled

Cechnsrt cssn Area (ha) e EE D) R?::;;rf d Available (m’) 2 Rate (L/s) | Release Rate (L/s)
201 0.64 0.20 14.4 20 23.0 85 14.4 0
202 0.52 0.24 39.7 0 0 uncontrolled - 39.7
203 0.70 0.67 84.6 38.1 107.4 200 84.6 0
204 0.47 0.06 8.9 0 0 uncontrolled - 8.9
Total | | 1.17 | 147.6 | 577 | 1304 | | |

Lakeshore Road West and Victoria Street (East) 5 year
140.6 L/s

Allowable Release Rate

Lakeshore Road West and Victoria Street (East) Proposed
133.2 L/s

Release Rate
Victoria Street (West) 5 year Allowable Release Rate 26.8 L/s
Victoria Street (West) Proposed Release Rate 14.4 L/s

Notes:
" Per Modified Rational Calculations (attached)
2 See attached for orifice details
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“ 3171 Lakeshore Road West
MODIFIED RATIONAL METHOD Project Number: 1930

" i

oy R Date: October 2022
Designer Initials: M.M.H
ArealD: 201 ArealD: 201
Area = 0.200 ha Area = 0.200 ha
"c"= 0.73 "c'= 0.64
AC= 0.1450 AC= 0.1280
Tc= 10.0 min Tc= 10.0 min
Time Increment = 15.0 min Time Increment = 15.0 min
Release Rate = 43.01 I/s Town of Oakville 100 Year Release Rate = 14.43 /s of Oakville 5 Year
Max.Storage = 23.0 m® a= 2150 Max.Storage = 19.6 m® a= 1170
b= 57 b= 58
c= 0.861 c= 0.843
Time Rainfall Storm Runoff Released Storage Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume Intensity Runoff Volume Volume Volume
(min) (mm/hr) (1) (m°) (m°) (m°) (min) (mm/hr) (is) (m°) (m°) (m°)
10.0 200.8 80.94 48.6 25.8 22.8 10.0 114.2 40.64 24.4 8.7 15.7
25.0 112.7 45.44 68.2 45.2 23.0 <<<< 25.0 65.1 23.15 34.7 15.2 19.6 <<<<
40.0 80.0 32.26 774 64.5 12.9 40.0 46.6 16.57 39.8 21.6 18.1
55.0 62.7 25.27 83.4 83.9 -0.5 55.0 36.7 13.05 43.1 28.1 14.9
70.0 51.8 20.89 87.7 103.2 -15.5 70.0 30.5 10.84 45.5 34.6 10.9
85.0 44.4 17.88 91.2 122.6 -31.4 85.0 26.2 9.31 47.5 411 6.3
100.0 38.9 15.67 94.0 141.9 -47.9 100.0 23.0 8.18 49.1 47.6 1.5
115.0 34.7 13.98 96.5 161.3 -64.8 115.0 20.6 7.32 50.5 54.1 -3.6
130.0 31.4 12.64 98.6 180.6 -82.1 130.0 18.6 6.63 51.7 60.6 -8.9
145.0 28.6 11.55 100.5 200.0 -99.5 145.0 17.1 6.07 52.8 67.1 -14.3
160.0 26.4 10.64 102.2 219.3 -117.2 160.0 15.7 5.60 53.8 73.6 -19.8
175.0 24.5 9.88 103.7 238.7 -135.0 175.0 14.6 5.21 54.7 80.1 -25.4
190.0 22.9 9.22 105.1 258.0 -152.9 190.0 13.7 4.87 55.5 86.6 -31.1
205.0 21.5 8.65 106.4 2774 -171.0 205.0 12.9 4.58 56.3 93.1 -36.8
220.0 20.2 8.16 107.7 296.8 -189.1 220.0 12.1 4.32 57.0 99.6 -42.6
235.0 19.1 7.72 108.8 316.1 -207.3 235.0 11.5 4.09 57.7 106.1 -48.4
250.0 18.2 7.32 109.9 335.5 -225.6 250.0 10.9 3.89 58.3 112.6 -54.3
265.0 17.3 6.97 110.9 354.8 -243.9 265.0 10.4 3.70 58.9 119.1 -60.2
280.0 16.5 6.66 111.8 374.2 -262.3 280.0 9.9 3.54 59.5 125.5 -66.1
295.0 15.8 6.37 112.8 393.5 -280.8 295.0 9.5 3.39 60.0 132.0 -72.0
310.0 15.2 6.11 113.6 412.9 -299.2 310.0 9.1 3.25 60.5 138.5 -78.0
325.0 14.6 5.87 114.5 432.2 -317.8 325.0 8.8 3.13 61.0 145.0 -84.0
340.0 14.0 5.65 115.3 451.6 -336.3 340.0 8.5 3.01 61.5 151.5 -90.0
355.0 13.5 5.45 116.0 470.9 -354.9 355.0 8.2 2.91 62.0 158.0 -96.1
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e 3171 Lakeshore Road West
Q i @ consutting ON-SITE DETENTION Project Number: 1930
< &5 & croup iid AND ORIFICE DETAILS Date: October 2022

Designer Initials: M.M.H

Area ID 201
Orifice Equation: Q= CdA(29h)1'2
Type of Control: VERTICAL
Orifice Diameter: 85|mm Location: MH12
Area: 0.006|m?
g= 9.81 m/sec2
Cy= 0.62
Pipe Storage
Diameter Area Length | Volume
(mm) (m?) (m) (m’)
825 0.535 43.0 23.0
Total Volume 23.0
Stage Head Storage Discharge
(m) (m) (m’) (m’/s)
Invert E.L. 82.42 0.00 0.0 0.00
5 Year WL 83.32 0.86 19.6 0.014
100 Year WL g5 59 2.54 23.0 0.025
(Surface spill elevation)
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3171 Lakeshore Road West

MODIFIED RATIONAL METHOD Project Number: 1930
Date: October 2022

Designer Initials: M.M.H

Area ID: 203 Area ID: 203
Area = 0.670 ha Area = 0.670 ha
"c"= 0.78 "c"= 0.70
AC= 0.5256 AC= 0.4665
Tc= 10.0 min Tc= 10.0 min
Time Increment = 15.0 min Time Increment = 15.0 min
Release Rate = 133.56 I/s of Oakville 100 Year Release Rate = 84.62 I/s of Oakville 5 Year
Max.Storage = 106.8 m* a= 2150 Max.Storage = 384 m° a= 1170
b= 5.7 b= 5.8
c=  0.861 c= 0843
Time Rainfall Storm Runoff Released Storage Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume Intensity Runoff Volume Volume Volume
(min) (mmhr) (/s) (m?) (m?) (m?) (min) (mmhr) (/s) (m?) (m?) (m?)
10.0 200.8 293.42 176.1 80.1 95.9 10.0 114.2 148.12 88.9 50.8 38.1 <<<<
25.0 112.7 164.71 247.1 140.2 106.8 <<<< 25.0 65.1 84.38 126.6 88.9 37.7
40.0 80.0 116.94 280.7 200.3 80.3 40.0 46.6 60.39 144.9 126.9 18.0
55.0 62.7 91.59 302.2 260.4 41.8 55.0 36.7 47.56 157.0 165.0 -8.1
70.0 51.8 75.73 318.1 320.5 2.5 70.0 305 39.49 165.9 203.1 -37.2
85.0 44.4 64.81 330.5 380.6 -50.1 85.0 26.2 33.92 173.0 241.2 -68.2
100.0 38.9 56.81 340.9 440.7 -99.9 100.0 23.0 29.82 178.9 279.3 -100.4
115.0 34.7 50.68 349.7 500.8 -151.2 115.0 20.6 26.66 184.0 317.3 -133.4
130.0 314 45.82 3574 560.9 -203.6 130.0 18.6 24.16 188.4 355.4 -167.0
145.0 28.6 41.86 364.2 621.0 -256.9 145.0 17.1 22.12 192.4 393.5 -201.1
160.0 26.4 38.58 370.3 681.2 -310.8 160.0 15.7 20.42 196.0 431.6 -235.6
175.0 24.5 35.80 375.9 7413 -365.3 175.0 14.6 18.98 199.3 469.7 -270.4
190.0 22.9 33.43 381.1 801.4 -420.3 190.0 13.7 17.75 202.3 507.7 -305.4
205.0 21.5 31.37 385.8 861.5 -475.6 205.0 12.9 16.67 205.1 545.8 -340.7
220.0 20.2 29.56 390.2 921.6 -531.3 220.0 12.1 15.74 207.7 583.9 -376.2
235.0 19.1 27.97 394.4 981.7 -587.3 235.0 11.5 14.91 210.2 622.0 -411.8
250.0 18.2 26.55 398.3 1041.8 -643.5 250.0 10.9 14.17 2125 660.1 -447.6
265.0 17.3 25.28 402.0 1101.9 -699.9 265.0 10.4 13.50 214.7 698.1 -483.5
280.0 16.5 24.13 405.4 1162.0 -756.5 280.0 9.9 12.90 216.7 736.2 -519.5
295.0 15.8 23.09 408.8 1222.1 -813.3 295.0 9.5 12.36 218.7 7743 -555.6
310.0 15.2 22.15 411.9 1282.2 -870.3 310.0 9.1 11.86 220.6 8124 -591.8
325.0 14.6 21.28 414.9 1342.3 -927.4 325.0 8.8 11.40 2224 850.5 -628.1
340.0 14.0 20.48 417.8 1402.4 -984.6 340.0 8.5 10.99 224.1 888.6 -664.4
355.0 13.5 19.74 420.6 1462.5 -1041.9 355.0 8.2 10.60 225.8 926.6 -700.9
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e 3171 Lakeshore Road West
Q i @ consutting ON-SITE DETENTION Project Number: 1930
< &5 & croup iid AND ORIFICE DETAILS Date: October 2022

Designer Initials: M.M.H

Area ID 203

Orifice Equation: Q= CdA(29h)1'2

Type of Control: TUBE
200|mm Location: [MHTEE1 End Cap
Area: 0.031|m?
g= 9.81 m/sec2
Cy= 0.82
Pipe Storage
Diameter Area Length | Volume

(mm) (m?) (m) (m’)

1200 1.131 95.0 107.4
Total Volume 107.4

Stage Head Storage Discharge
(m) (m) (m’) (m’/s)
Invert E.L. 82.34 0.00 0.0 0.00
5 Year WL 82.99 0.55 38.1 0.085
100 Year WL 83.81 1.37 106.8 0.134
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00— 3171 Lakeshore Road W
s e Swnsulting Superpipe Storage Summary Project Number: 1930
group ltd Date: September 2022

Designer Initials: N.D.M.

Laneway Superpipe Parameters Cul-de-sac Parameters
Length = 95 m Length = 43 m
Slope = 0.4 % Slope = 1%
Diameter = 1200 mm Diameter = 825 mm
Area of Pipe = 1.1310 m? Area of Pipe = 0.535 m?
D/S Superpipe Invert = 82.34 m D/S Superpipe Invert = 8242 m
Elevation Increment = 0.02 m Elevation Increment = 0.02 m
Total Storage Provided = 107.44 m° Total Storage Provided = 22.99 m®
U/S Superpipe Invert = 82.72 m U/S Superpipe Invert = 82.85m
U/S Superpipe Obvert = 83.92 m U/S Superpipe Obvert = 83.68 m
D/S Superpipe Obvert = 83.54 m D/S Superpipe Obvert = 83.25m
Stage/Storage Table: Stage/Storage Table:
Volume Volume
Pipe 1 Pipe 2
Stage (m) (m3) Stage (m) (m3)
82.34 0.00 82.42 0.00
82.36 0.01 82.44 0.00
82.38 0.06 82.46 0.02
82.40 0.14 82.48 0.04
82.42 0.27 82.50 0.09
82.44 0.47 82.52 0.15
82.46 0.73 82.54 0.24
82.48 1.06 82.56 0.35
82.50 1.47 82.58 0.48
82.52 1.96 82.60 0.64
82.54 2.54 82.62 0.83
82.56 3.20 82.64 1.04
82.58 3.96 82.66 1.28
82.60 4.82 82.68 1.56
82.62 5.77 82.70 1.86
82.64 6.83 82.72 2.20
82.66 7.98 82.74 2.56
82.68 9.25 82.76 2.96
82.70 10.62 82.78 3.39
82.72 12.10 82.80 3.86
82.74 13.68 82.82 4.36
82.76 15.35 82.84 4.89
82.78 17.09 82.86 5.45
82.80 18.89 82.88 6.04
82.82 20.75 82.90 6.65
82.84 22.66 82.92 7.27
82.86 24.62 82.94 7.91
82.88 26.61 82.96 8.57
82.90 28.65 82.98 9.23
82.92 30.72 83.00 9.89
82.94 32.83 83.02 10.57
82.96 34.95 83.04 11.24
82.98 37.11 83.06 11.92
83.00 39.28 83.08 12.59
83.02 41.47 83.10 13.26
83.04 43.68 83.12 13.93
83.06 45.90 83.14 14.58
83.08 48.13 83.16 15.23
83.10 50.36 83.18 15.87
83.12 52.60 83.20 16.49
83.14 54.84 83.22 17.10
83.16 57.08 83.24 17.68
83.18 59.32 83.26 18.23
83.20 61.54 83.28 18.76
83.22 63.76 83.30 19.24
83.24 65.97 83.32 19.70
83.26 68.16 83.34 20.13
83.28 70.34 83.36 20.52
83.30 72.49 83.38 20.88
83.32 74.62 83.40 21.20
83.34 76.72 83.42 21.50
83.36 78.79 83.44 21.77
83.38 80.83 83.46 22.00
83.40 82.83 83.48 22.21
83.42 84.78 83.50 22.39
83.44 86.69 83.52 22.54
83.46 88.55 83.54 22.67
83.48 90.36 83.56 22.77
83.50 92.09 83.58 22.85
83.52 93.76 83.60 22.91
83.54 95.34 83.62 22.95
83.56 96.82 83.64 22.97
83.58 98.19 83.66 22.98
83.60 99.46 83.68 22.99
83.62 100.62
83.64 101.67
83.66 102.62
83.68 103.48
83.70 104.24
83.72 104.90
83.74 105.48
83.76 105.97
83.78 106.38
83.80 106.71
83.82 106.97
83.84 107.17
83.86 107.30
83.88 107.39
83.90 107.43
83.92 107.44
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Required Laneway R.O.W. Capacity

3171 Lakeshore Road West, Oakuville
Project Number: 1930

Date: October 2022

Designer Initials: C.M.D.

Town of Oakville 5 Year

(Rational Method)
Area (ha) = 0.39
Runoff Coeff. = 0.70
T, (min) = 10.00
a= 1170
b= 5.80
c= 0.843

Intensity (mm/hr) = 114.21
Runoff (m’/s)=___ 0.087

Town of Oakville 100 Year

(Rational Method)
Area (ha) = 0.67
100 Year Return Period Factor' = 1.25
100 Year Runoff Coeff. = 0.88
T, (min)= 10.00
a= 2150
b= 5.70
c= 0.861

Intensity (mm/hr) = 200.80
Runoff (m’/s)=  0.327

Area Runoff . .
1 . 1 Weighted Runoff Coefficient
(ha) Coefficient
0.39 0.70 0.70
0.39 0.70

'Refer to Lane A Catchments on Drawing DR-1 in Appendix F

Catchment 203
Runoff . .
Area (ha) . 1 Weighted Runoff Coefficient
Coefficient
0.67 0.70 0.70
0.67 0.70

'Refer to weighted runoff coefficient calculations in this Appendix

'100 year return period factor calculated as per MTO Design Chart 1.07

Major System Peak Flow:
Qpeak = Q100yr = QSyr = 0.240 m3/s

Therefore, there is sufficient capacity in the Catchment 203 laneway and entrance laneway
(capacity of 0.416 cu.m/s and 0.276 cu.m/s respectively per calculations in this Appendix) to
convey the peak flow of 0.24 cu.m/s.
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3171 Lakeshore Road West, Oakville

00—
consulting Cul-de-sac 100 Year Capture Calculation Project Number: 1930
group ltd Catchment 201 Date: October 2022
Designer Initials: C.M.D.
Catchment 201
. . Runoff
City of Oakville 100 Year Land Use Area (ha) . 1 Weighted Runoff Coefficient
Coefficient
(Rational Method)
Area (ha) = 0.20 - 0.20 0.64 0.64
100 Year Return Period Factor' = 1.25 0.20 0.64
100 Year Runoff Coeff. = 0.80 'Refer to weighted runoff coefficient calculations in this Appendix
T, (min) = 10.00
a= 2150
b= 5.70
c= 0.861
Intensity (mm/hr) =  200.80
Runoff (m’/s)=  0.089

'100 year return period factor calculated as per MTO Design Chart 1.07
100 Year Peak Flow:

Q100yr =
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3171 Lakeshore Road West, Oakville

100 Year Capture Calculations
Catchment 201

Project Number: 1930
Date: October 2022
Designer Initials: C.M.D.

Design Charts

Design Chart 4.19

: Inlet Capacity at Road Sag

(85.04)

(85.05-84.94)
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DEPTH OF PONDING d (m)
*Per Ministry of Transportation Ontario Drainage Manual
100 Year Capture Capacity for OPSD 400.01 & 400.03 - Catchment 201
Required Capture Capacity| 0.089 m’/s
Required Capture Capacity with 50% Blockage 0.178 m*/s
Type of Catch Basin Twin
Number of Catchbasins 2
Required Capture Capacity Per Catchbasin 0.089 m'3/s
Provided Capture Capacity per Catchbasin 0.103 m%s
Ponding Depth Required 0.10 m
Ponding Depth Provided 0.11 m
Sizing CB Lead - Catchment 201
Grate Elevation = 84.94 m
Lead Invert = 83.26 m
CB Lead Diameter = 0.300 m
Orifice Flow Required CB Lead Capacity = 0.089 m*/s
Orifice Coefficient = 0.82
Required Head Above CB Lead Centroid = 0.03 m
Required Water Elevation = 83.44 m
Pine Flo CB Lead Slope = 1.0%
'PEFIOW I brovided CB Lead Pipe Full Flow Capacity = 0.097 m’/s
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consulting 100 Year Capture
group Itd Catchment 203

3171 Lakeshore Road West, Oakville
Project Number: 1930

Date: October 2022

Designer Initials: C.M.D.

Catchbasin Capacity (Borden Grate)
Required depth above grate = 0.04 Im (84.37)
Provided depth above grate = 0.11 m (84.44-84.33)
Area of Orifice =| 0.0041 |m?
Orifice Coefficient = 0.6
Total Discharge, Q=] 0.002 |[[m®/sec
Discharge Vel., V= 0546 |m/sec
Honeycomb Grating
Grating Length = 1.2 m
Grating Width = 0.6 m
Catchbasin Opening
Length=] 1.200 |m
Width =] 0.600 [m
Area=| 0.720 |m?
Area Lost to Grating/Opening =| 0.00091 |m?
Orifice Opening Area =| 0.0041 |m?
Effective number of Openings = 142
Grating Open Area =] 0.586 |m?
Assumed Blockage=| 50.0 |%
Effective Grating Open Area =| 0.293 |m?
Effective flow Capacity =| 0.160 |m®sec
Number of Catchbasins = 1
Catchbasin Capacity =] 0.160 [|m®%sec
Super CB Lead Diameter =} 0.375 |m
Super CB Grate Invert =] 84.33
Super CB Lead Invert =} 83.27
Head over Lead Invert=] 0.87 Im
Super CB Lead Capacity =] 0.332 |m?%sec
Inlet Capacity (0.04m Ponding Depth) =| 0.160 |m®sec

' See Required Laneway ROW Capacity calculation in this Appendix.

Therefore, a 1.2mx0.6m Borden grate and a 0.6mx0.6m Bordon
grate have sufficient capacity with 50% blockage (0.160 m®/s +
0.080 m*/s) to capture the 100 year flow of 0.240 m%/s.

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\100 Year Capture\1930 - 100 Year

Capture..xlsm



3171 Lakeshore Road West, Oakville

. @—>

i?/ : .
consulting 100 Year Capture Project Number: 1930

Itd Catchment 203 Date: October 2022

P atehmen Designer Initials: C.M.D.

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\100 Year Capture\1930 - 100 Year

Catchbasin Capacity (Borden Grate)
Required depth above grate = 0.04 |m (84.37)
Provided depth above grate = 0.1 m (84.44-84.33)
Area of Orifice =| 0.0041 |m?
Orifice Coefficient = 0.6
Total Discharge, Q=| 0.002 |[m®/sec
Discharge Vel., V=] 0.546 Im/sec
Honeycomb Grating
Grating Length = 0.6 m
Grating Width = 0.6 m
Catchbasin Opening
Length=] 0.600 |m
Width = 0.600 [m
Area=] 0.360 |m?
Area Lost to Grating/Opening =| 0.00091 |m?
Orifice Opening Area =| 0.0041 |m?
Effective number of Openings = 71
Grating Open Area =] 0.293 |m?
Assumed Blockage =] 50.0 |%
Effective Grating Open Area =| 0.147 |m?
Effective flow Capacity =| 0.080 |m®sec
Number of Catchbasins = 1
Catchbasin Capacity =] 0.080 |m®sec
Inlet Capacity (0.04m Ponding Depth) =| 0.080 |m®sec

' See Required Laneway ROW Capacity calculation in this Appendix.

Therefore, a 1.2mx0.6m Borden grate and a 0.6mx0.6m Bordon

grate have sufficient capacity with 50% blockage (0.160 m?s +
0.080 m?s) to capture the 100 year flow of 0.240 m?/s.

Capture..xlsm



Entrance Laneway @ 1.84%

Project Description

. Manning
Friction Method Formula
Solve For Discharge

Input Data
Channel Slope 1.84 %
Normal Depth 0.093 m

Section Definitions

Station Elevation
(m) (m)
0+00.000 0.000
0+01.625 -0.033
0+01.650 -0.033
0+01.850 -0.108
0+02.125 -0.083
0+05.450 -0.016
0+08.775 -0.083
0+09.050 -0.108
0+09.250 -0.033
0+09.275 -0.033
0+10.000 -0.015
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.000, 0.000) (0+01.625, -0.033) 0.025
(0+01.625, -0.033) (0+09.275, -0.033) 0.013
(0+09.275, -0.033) (0+10.000, -0.015) 0.025
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Discharge 0.276 m3/s
Roughness Coefficient 0.016
. -0.108 to
Elevation Range 0.000 m
Flow Area 0.3 m2
Wetted Perimeter 9.261 m
Hydraulic Radius 0.033 m
Top Width 9.23 m
Normal Depth 0.093 m
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Laneway ROW Capacity.fm8 Center [10.03.00.03]
9/27/2022 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Entrance Laneway @ 1.84%

Results
Critical Depth 0.105m
Critical Slope 0.69 %
Velocity 0.89 m/s
Velocity Head 0.041 m
Specific Energy 0.13m
Froude Number 1.561
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.000 m
Length 0.000 m
Number Of Steps 0
GVF Output Data
Upstream Depth 0.000 m
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity m/s
Upstream Velocity Infinity m/s
Normal Depth 0.093 m
Critical Depth 0.105m
Channel Slope 1.84 %
Critical Slope 0.69 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Laneway ROW Capacity.fm8 Center [10.03.00.03]
9/27/2022 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Entrance Laneway @ 1.84%

Project Description

Friction Method

Solve For

Manning
Formula

Discharge

Input Data

Channel Slope
Normal Depth
Discharge

1.84 %
0.093 m
0.276 m3/s

Laneway ROW Capacity.fm8
9/26/2022

0.25
0.20
0.15
0.10
0.05
0.00

-0.05

-0.10

-0.15

-0.20

(i35

-0.30

-0.35

Elevation

0+00 0+10 0420  0+30
Station

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



Laneway @ 1.84%

Project Description

. Manning
Friction Method Formula
Solve For Discharge

Input Data
Channel Slope 1.84 %
Normal Depth 0.108 m

Section Definitions

Station Elevation
(m) (m)
0+00.000 0.000
0+01.625 -0.033
0+01.650 -0.033
0+01.850 -0.108
0+02.125 -0.083
0+04.850 -0.028
0+07.575 -0.083
0+07.850 -0.108
0+08.050 -0.033
0+08.075 -0.033
0+09.700 0.000
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.000, 0.000) (0+01.625, -0.033) 0.025
(0+01.625, -0.033) (0+08.075, -0.033) 0.013
(0+08.075, -0.033) (0+09.700, 0.000) 0.025
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Discharge 0.416 m3/s
Roughness Coefficient 0.018
. -0.108 to
Elevation Range 0.000 m
Flow Area 0.4 m2
Wetted Perimeter 9.731 m
Hydraulic Radius 0.045 m
Top Width 9.70 m
Normal Depth 0.108 m
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Laneway ROW Capacity.fm8 Center [10.03.00.03]
9/27/2022 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Laneway @ 1.84%

Results
Critical Depth 0.120 m
Critical Slope 0.82 %
Velocity 0.95 m/s
Velocity Head 0.046 m
Specific Energy 0.15m
Froude Number 1.438
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.000 m
Length 0.000 m
Number Of Steps 0
GVF Output Data
Upstream Depth 0.000 m
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity m/s
Upstream Velocity Infinity m/s
Normal Depth 0.108 m
Critical Depth 0.120 m
Channel Slope 1.84 %
Critical Slope 0.82 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Laneway ROW Capacity.fm8 Center [10.03.00.03]
9/27/2022 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for Laneway @ 1.84%

Project Description

Manning
Formula

Solve For Discharge

Friction Method

Input Data

Channel Slope 1.84 %
Normal Depth 0.108 m
Discharge 0.416 m3/s

0.25
0.20
0.15
0.10
0.05
0.00

-0.05

-0.10

-0.15

-0.20

(i35

-0.30

-0.35

0+00 O+10 0+20 0+30
Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Laneway ROW Capacity.fm8 Center [10.03.00.03]

9/26/2022 27 Siemon Company Drive Suite 200 W Page 1 of 1
Watertown, CT 06795 USA +1-203-755-1666
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Parking Areas
Permeable Paver Sizing

3171 Lakeshore Road West, Oakville
Project Number: 1930

Date: September 2022

Designer Initials: C.M.D.

Water Balance Volume

Rainfall Depth

Initial

Initial

*Based on typical infiltration rate of silty clay soils

i 3 Abstraction 3
Land Type Area (ha) (mm) Rainfall Volume (m°) Abstraction (mm) 1 4 Runoff Volume (m®)
Volume (m”)
@)= (5)=
™ @) (@X(1)x10 m3ha-mm ) (#)X(1)x10 m3/ha- (6)=(3)-(5)
mm
Permeable Paver Parking Area 0.026 25 6.4 1.0 0.3 6.1
Total 0.026 25 6.4 1.0 0.3 6.1
Minimum runoff storage volume to infiltrate the 25mm storm event= 6.1 m
48 Hour Drawdown Calculation
| - Infiltration Rate* 12.0 mm/h
n - Porosity 0.4 I+t
t - Design Detention Time 48 h D=————
SF - Safety Factor 2.5 SF +n=1000
D - Maximum Depth of Infiltration Trench for 48
0.6 m
Hour Drawdown
Permeable Paver Parking Storage Parameters
Porosity Coefficient 0.4
Minimum Depth 0.10 m
Area 255.4 m?
Provided Runoff Storage Volume 10.3 me
Actual Drawdown Time 8.3 h

Therefore, the sizing for the Permeable Paver Parking Storage is approximately 0.1 m deep, with a surface area of 255.4 sq.m to provide a total 10.3 cu.m of runoff storage volume.

P:\1930 3171 Lakeshore Road West, Oakville\Design\SWM\Detailed Design\Design Calculations\LID Design\1930-Permeable Paver Sizing.xls
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Stormceptor*EF Sizing Report

I=® ForRTERRA

STORMCEPTOR®

ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Oakville

Nearest Rainfall Station:

HAMILTON RBG CS

Climate Station Id:

6153301

Project Name:

Project Number:

Oomomao

Designer Name:

Brandon O'Leary

Designer Company:

Forterra

Years of Rainfall Data:

20

Designer Email:

brandon.oleary@forterrabp.com

Site Name:

3171 Lakeshore Rd. W

Designer Phone:

905-630-0359

EOR Name:

Melanie Hehn

Drainage Area (ha):

Runoff Coefficient 'c":

0.66 |

0.69 |

Particle Size Distribution:

Target TSS Removal (%):

60.0

Required Water Quality Runoff Volume Capture (%): [El0Xe}

EOR Company:

SCS Consulting Group Ltd.

EOR Email:

EOR Phone:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary

info@imbriumsystems.com

Page 1

Estimated Water Quality Flow Rate (L/s): 15.04 Stormceptor | TSS Removal
Model Provided (%)
0il / Fuel Spill Risk Site? |Yes |
EFO4 54
Upstream Flow Control? |No | EFO6 61
Peak Conveyance (maximum) Flow Rate (L/s): | | EFO8 65
EFO10 67
EFO12 69
Recommended Stormceptor EFO Model: EFO6
Estimated Net Annual Sediment (TSS) Load Reduction (%): 61
Water Quality Runoff Volume Capture (%): >90
‘¢
imbrium

www.imbriumsystems.com
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Stormceptor’EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

» Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the 1SO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

» Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterways.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent

Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15

20 5-8 10
5 10 2-5
2 5 <2

¢
imbrium

info@imbriumsystems.com Page 2 www.imbriumsystems.com
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Stormceptor'EF Sizing Report

Rainfall . Surface .
Intensity Pel"cent ('Iumulatwe Flow Rate | Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T GETEL Rainfall Volume 2 (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

1 20.9 20.9 1.27 76.0 29.0 70 14.7 14.7
2 17.0 37.9 2.53 152.0 58.0 69 11.7 26.4
3 13.3 51.2 3.80 228.0 87.0 64 8.5 34.9
4 9.0 60.2 5.06 304.0 116.0 62 5.5 40.5
5 7.2 67.4 6.33 380.0 144.0 59 4.2 44.7
6 6.0 73.5 7.60 456.0 173.0 57 3.4 48.1
7 3.5 76.9 8.86 532.0 202.0 54 1.9 50.0
8 3.2 80.1 10.13 608.0 231.0 53 1.7 51.7
9 3.5 83.7 11.39 684.0 260.0 52 1.9 53.6
10 3.0 86.7 12.66 760.0 289.0 52 1.5 55.1
11 1.9 88.6 13.93 836.0 318.0 51 1.0 56.1
12 1.6 90.2 15.19 912.0 347.0 50 0.8 56.9
13 1.2 91.4 16.46 987.0 375.0 49 0.6 57.5
14 1.0 92.4 17.72 1063.0 404.0 48 0.5 57.9
15 1.5 93.9 18.99 1139.0 433.0 47 0.7 58.7
16 0.7 94.6 20.26 1215.0 462.0 46 0.3 59.0
17 0.5 95.1 21.52 1291.0 491.0 45 0.2 59.2
18 0.4 95.5 22.79 1367.0 520.0 44 0.2 59.4
19 0.6 96.1 24.05 1443.0 549.0 44 0.3 59.6
20 0.4 96.5 25.32 1519.0 578.0 43 0.2 59.8
21 0.9 97.4 26.59 1595.0 607.0 42 0.4 60.2
22 0.2 97.6 27.85 1671.0 635.0 42 0.1 60.3
23 0.5 98.1 29.12 1747.0 664.0 42 0.2 60.5
24 0.7 98.8 30.38 1823.0 693.0 42 0.3 60.8
25 0.0 98.8 31.65 1899.0 722.0 41 0.0 60.8
30 0.8 99.6 37.98 2279.0 866.0 41 0.3 61.1
35 0.4 100.0 44.31 2659.0 1011.0 40 0.1 61.3
40 0.0 100.0 50.64 3038.0 1155.0 38 0.0 61.3
45 0.0 100.0 56.97 3418.0 1300.0 36 0.0 61.3
50 0.0 100.0 63.30 3798.0 1444.0 33 0.0 61.3
Estimated Net Annual Sediment (TSS) Load Reduction = 61%

Climate Station IDIT 111111 Years of Rainfall Datal [

e
imbrium

info@imbriumsystems.com Page 3 www.imbriumsystems.com
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Stormceptor*EF Sizing Report

RAINFALL DATA FROM HAMILTON RBG CS RAINFALL STATION

RAINFALL INTENSITY {(mm/hr)

L]
-
L]

20 30 40 50 60 70 80 80 100
CONTRIBUTING RAINFALL VOLUME (%)

INCREMENTAL AND CUMULATIVE TSS REMOVAL
FOR THE RECOMMENDED STORMCEPTOR® MODEL

80
70
G0

PERCENT TSS REMOWAL (%)
[ % T Y T
= [ = ] ]
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SURFACE LOADING RATE (Limin/m?)
I (ncremental TSSRemoval M Cumulative TSS Removal
‘e
imbrium
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Stormceptor'EF Sizing Report

Maximum Pipe Diameter / Peak Conveyance

Stormceptor Model Diameter Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF / EFO Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10/ EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

» Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet
pipe or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.

e
imbrium

info@imbriumsystems.com Page 5 www.imbriumsystems.com
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Stormceptor’EF Sizing Report

INLET-TO-OUTLET DROP

Elevation differential between inlet and outlet pipe inverts is dictated by the angle
at which the inlet pipe(s) enters the unit.

e~ 0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
/.-_ /,_ \ 45°-90°: Theinlet pipe is 2-inches (50mm) higher than the outlet pipe.
> Vi -
! {\ ¢k HEAD LOSS
i 5 0*7 The head loss through Stormceptor EF is similar to that of a 60-degree bend
\\\ )/ structure. The applicable K value for calculating minor losses through the unit is 1.1.
I For submerged conditions the applicable K value is 3.0.
Pollutant Capacity
Depth (Outlet Recommended . .
Stormceptor Model Pi Z In(vert to 0il Volume sediment Maximum Maximum
EF / EFO Diameter P . « | Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth
m ()| (m () | ) (Ga)| (mm) (in) L @) | ke (b)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 /EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750
EF10 / EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 / EFO12 36 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875
*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft®)
Feature Benefit Feature Appeals To
Patent-pending enhan-ced flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance
Third-party verified light liquid capture | Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version locations Site Owner

Functions as bend, junction or inlet
structure

Design flexibility

Specifying & Design Engineer

Minimal drop between inlet and outlet

Site installation ease

Contractor

Large diameter outlet riser for inspection
and maintenance

Eazy maintenance access from grade

Maintenance Contractor & Site Owner

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

info@imbriumsystems.com

Page 6
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Stormceptor*EF Sizing Report

Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

SLR ] TSS % SLR ] TSS % SLR , TSS % SLR , TSS %
(L/min/m*)  REMOVAL  (L/min/m®)  pepmoyar  (U/min/m?) pepoyar (U/min/m?) - pepoval

1 70 660 46 1320 48 1980 35
30 70 690 46 1350 48 2010 34
60 67 720 45 1380 49 2040 34
90 63 750 45 1410 49 2070 33
120 61 780 45 1440 48 2100 33
150 58 810 45 1470 47 2130 32
180 56 840 45 1500 46 2160 32
210 54 870 45 1530 45 2190 31
240 53 900 45 1560 44 2220 31
270 52 930 44 1590 43 2250 30
300 51 960 44 1620 42 2280 30
330 50 990 44 1650 42 2310 30
360 49 1020 44 1680 41 2340 29
390 48 1050 45 1710 40 2370 29
420 48 1080 45 1740 39 2400 29
450 48 1110 45 1770 39 2430 28
480 47 1140 46 1800 38 2460 28
510 47 1170 46 1830 37 2490 28
540 47 1200 47 1860 37 2520 27
570 46 1230 47 1890 36 2550 27
600 46 1260 47 1920 36 2580 27
630 46 1290 48 1950 35

‘‘
imbrium

info@imbriumsystems.com Page 7 www.imbriumsystems.com
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Stormceptor’EF Sizing Report

OUO0D000MOOFOOMO0O0MOO0FmoO0OmOoFo o0
“OIL GRIT SEPARATOR” (OGS) STORM! 1[I I C O I DI CIM O I D0 o

Uoobm=mobooood

Om O ORO MOOOOED

Chill Cection [LecilieJreuirement(][or [electingLiLingCand deligning an underground Uil Urit Selarator [1J ]S idevice
lor [tormater LualitUtreatmentUith third(Tart{itelting relultCJand a Statement o[ erilication in accordance Lith [S[I
L Environmental Management — Environmental Lechnologl Cerilication [ELIT

OMRECERENNE SUALAROS [ OROENIIRES

(S0 00 Environmental management — Environmental technologOverilication [E 0]

Canadian Environmental Technology Verification (ETV) Program’s Cr [ d Or CICr (000 O D 0r OO OO
O [0 r (08 COCr 0 )

D SHOMIICALS
Lm Al Cubmittal Cincluding LiCing reCortJJ Choldralling[I_hall be [Lubmitted u_on reuelt ith each
order to the contractor then [orJarded to the Engineer o[ Record [or revielJ and acce tance] SholJdrallingLl

Chall detail all 1S comlonent[ I elevation I 'and e[ uence oL con’truction]

LI  Alternative devicell[hall have [eaturellidentical to or greater than the [ ecilied devicelincluding(l
treatment chamber diameter treatment chamber [let volumel 1 ediment [torage volumeland oil [torage volumel]

O [nlelTIdirected otherllile blithe Engineer ol Record(T1(1S [torm(Jater [ualitlltreatment [roduct

Cub(titutionlor alternativel ] ubmitted [lithin ten dal [ rior to [rolect bid [hall not be accel ted[All alternative(]
or [ubltitution]Cubmitted [hall be [igned and [ealed blla local regiltered [role[ional Engineerl baled on the
elact [ame criteria detailed in Section [T'in entiret T ublect to reviel] and alTroval blthe Engineer ol Record(]

Uoobm=muoooobd

OmpooS 0000JCAOO SOIRATE

[Che [101S device Thall include a [fum(l(or Cediment [torageland a [rotected volume [or the calture and [torage ol
[etroleum hidrocarbon(land buolant grol 1] ollutant[ T he minimum [ediment [ [etroleum hl drocarbon [torage
calacitl/[hall be alllollo][T]

O O (OO0 mmOCiameter [0S Cnitl 1) OO0 ml fediment O 000 Dol
O/ (MO0 mmOCiameter [0S (it 1] OrOml fediment O 000 Dol
O OO0 mmODiameter JOS Onit(1 U ml Tediment [ 00 ol
0 # MO0 mmODiameter 0 OS Onit(10 OO m T ediment 0000 O oil
OO (MO0 mmODiameter [0S (it OO m fediment O 000 Dol

‘a
imbrium
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Stormceptor’EF Sizing Report

O000mM=+MO0OF0OMO000M I 000 O
OmOECDERAD

[he [101S [torm[later [ualit[Jtreatment device [hall be verilied in accordance Dith (ST (LTI Environmental
management — Environmental technologverilication [EC/J1J Che S [tormJater CualitCtreatment device Chall
remove oil[Lediment and gro[ [ ollutant]rom [torm(Jater runollduring re_uent [Jet [Jeather event L and retain thele
CollutantCJduring le(I1reuent high ol [et Ueather eventbelol] the inlert Uithin the S [or later removal during
maintenancel [ he Manulacturer [hall have at lealt ten (11 [ [ear(Jollocal el eriencel hiltorlland [uccelllin
engineering delignCmanulacturing and [roduction and LulL10o1JJS [tormUater [ualitltreatment device [ tem[]]
acceltable to the Engineer o Record(]

OmSmmo MEOOOOOIO0

Che 0JS device Chall be engineereddeligned and [iled to [rovide [tormJater [ualitlItreatment baled on treating a
minimum o[ ] Cercent o[the average annual runoTvolume and a minimum removal oan annual average (1171 olthe
Lediment (ISSLload baled on the Larticle Sile Uiltribution (SO ecilied in the LiCing relort (or the [Lecilied devicell
SiLing [hall be determined uLing hiltorical rainall data and a CLediment removal Cerlormance curve derived rom the
actual third I artverilied laboratorlte(Lting datall_he [1JS device [hall alLo have Lullcient annual Lediment [torage
calacit[Jall[Tecilied and calculated in Section [

O DAJADALD EDC or (SO I EOH DERIIMADM O OO SHHIOR DESOIMIC

[he (0J0S device [hall have Tanadian EOC or (SO (I EDD Ceriflication ol third Mart( [cour telting conducted in
accordance with the Canadian ETV Program’s Cr C0Cd Cr CITr (0000 Cie CC0r IO OO (000 e (000 O X0 010

(T Co be acceltable or onfline in(tallationthe [11]S device mult demon(trate an average [cour telt
ellluent concentration le[1Jthan [1Imgl(l at each Lurlace loading rate te ted ulito and including [ Ciminm [

Om Om o0 Om oM REEECORAMMETT SIMOTATM O CESTMI[

[he (1S device Chall have [Janadian E[] or (ST [T ECOC Cerilication ol 'com(leted thirdMart[1Cight CiCuid
Relentrainment Simulation [Jelting in accordance [Jith the (lanadian E[1T Program’s Procedure for Laboratory
OO [ e OO0 e CC0ith reCultCreCorted Cithin the Tanadian ECIC or (ST LT EO verilicationohiCre
entrainment telting iflconducted [Jith the device [relloaded ith lo[1 denlitl ColCethllene [TITElaltic beadTalla
Currogate [or light lituidJCuch alJoil and [wel(1elting iTlconducted on the Cfame [111S unit te(ted [or "fediment removal to
alTelT]hether light liCuidcaltured alter a [Till are elTectivelllretained at high o[ rate(T]

mm  Cor an [0S device to be an acceltable (torm[ater treatment device on a [ite [There vehicular trafic
occurlland the [Cotential [or an oil or el [Till elirt[Tthe [11]S device mult have relorted verilied [erlormance
relultJolgreater than (11 cumulative retention o[ [ ][ E [laltic beadl]lor the live [Tecilied [urlace loading ratel]
(fanging (1171 [TminmIto (110 (Iminim(in accordance [Jith the [ight [iluid Relentrainment Simulation [Jelting
within the Canadian ETV Program’s Cr[Cd Cr I (0O XD CXTCT IO (00 e (MO COCr CIT0rCoCeveran
[100S device Thall not be alloled il the Cight [iuid Relentrainment Simulation Celting Callllerformed Cith
[creening comlonent(]ithin the (1S device that are ellective at retaining the [I1E [laltic bead(Tbut Could
not be elTected to retain light liTuid ™ Cuch alloil and el

‘a
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