KSGS Engineering Corp.

APPENDIX A

FIGURE 3 (FROM UEL) EXISTING DRAINAGE
AREA BRADFORD EAST SUBDIVISION
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KSGS Engineering Corp.

APPENDIX B1
Figure 4 Drainage Areas
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APPENDIX B2

VO Schematic North, VO Output and SWM
Facility 600-1
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APPENDIX C1 -
SWM Facility 800-1
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APPENDIX C2
VO Schematic South and VO Output

KSGS Engineering | September 2023 | SWM Report — Bradford Highland Joint Venture | 22016 |



KSGS Engineering Corp.

APPENDIX D1

WSP Geotechnical and Water Balance
Reports
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APPENDIX D2
Percolation Rates
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APPENDIX D3

Infiltration Rates and Possible Infiltration
Locations
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APPENDIX D4

From WSP Report

Water Balance Deficit

Collection Area Runoff Volume
Infiltration

Total Precipitation Bradford Muck Station
Percentage of Total Rainfall

14 mm represents 80% of rainfall in a given
year

: WATER BALANCE

27,400 m3
41,818 m2
655.2 mm/year
816.3 mm

80% or 14 mm

759.2 mm

% of Total Average Annual Rainfall Depth

N o8 & 2 2 3 gz g B

-
o

Figure 1a- % of Total Annual Average Rainfall Depth Vs. Daily Rainfall Amounts
(Based on 1991 Toronto Rainfall Data from 16 Rain Gauge Stations)

Daily Rainfall Depth (mm)
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KSGS Engineering Corp Appendix D5 Phosphorus Budget Calculation

Project Name Bradford Highland Prepared By: KC
Project No. 22016 Checked By: K.C.
Subject Phosphorus Budget Calculation

Subwatershed =| West Holland

Under the "Phosphorus Offsetting Policy" (LSRCA, 2017),
all new development must control post to pre of phosphorus leaving
the property

Phosphorous Loading Existing Land Use
Total Development Area: 51.68 ha
Pre-Development Land use Area (ha) Land Use P Coeff. (kg/ha) P Load (kg/yr)
Golf Course 51.68 Golf Course 0.24 12.403 Note 1
Total Phosphorus Loading Existing Condition 12.403

Post-Development Phosphorus Loading (no treatment)
Total Development Area, A = 51.68 ha

Land-use = High Intensity Dev. (Residential)
Phosphorus Export Coeff., P = kg/halyr Note 1
P Loading = 68.22 kglyr >>P*A
As per offsetting requirements, must endeavour to control Post to Pre, else
an offsetting ratio will be applied
Treatment Options:
1. SWM Facility 600-1 and 800-1

2. Infiltration Cells

Area draining to SWMF

Area draining to SWMF 600-1 only = 28.40 ha See Appendix D3
Area draining to SWMF 800-1 only = 23.28
Total Area to SWMF = 51.68 ha

Area draining to Infiltration Trenches

North
Area draining directly to SWM 600-1 26.00
Area draining to rear lot Infiltration = 0.46 ha See Appendix D3
Area draining to Park infiltration only = 1.94 ha See Appendix D3
Total Area to Infiltration Trenches = 2.40 ha
South
Area draining directly to SWM 800-1 21.49
Area draining to rear lot Infiltration = 0.51 ha See Appendix D3
Area draining to Park infiltration only = 1.28 ha See Appendix D3
Total Area to Infiltration Trenches = 1.79 ha

Phosphorus Removal Efficiencies
Infiltration = 87% Note 3

Wet Detention Ponds = 63% Note 2



KSGS Engineering Corp Appendix D5 Phosphorus Budget Calculation

Project Name Bradford Highland Prepared By: KC
Project No. 22016 Checked By: K.C.
Subject Phosphorus Budget Calculation

Subwatershed =| West Holland
Under the "Phosphorus Offsetting Policy" (LSRCA, 2017),
all new development must control post to pre of phosphorus leaving

the property

Post-Development Phosphorus Loading (with treatment)

. P Loading . .
Area ID Area (ha) Land-Use |P Coeff (kglyr/ha) Treatment(s) 1P LEEgllg (After 1P ILeEaliag P LEEBlIg (i
(to infiltration) L . (to Pond) treatment)
infiltration)
NORTH
Area draining to High Int.
SWM Pond 26.00 Residential 1.32 SWM Pond n/a 34.326 12.700
Area Draining to
Park Block 1.94 Sod Farm 1.32 Infiltration 2.557 0.332 0.332 0.123
Are? ?r_alfq;ngt_to 0.46 :'gh d'm't. \ 1.32 0.606 0.079 0.079 0.029
rear lot infiltration esidential Infiltration
SOUTH
Area draining to High Int.
SWM Pond 21.49 Residential 1.32 SWM Pond n/a 28.372 10.498
Area Draining to 278 Sod Farm 0.24 - 0.240 0.031 0.031 0012
Park Block Infiltration
Areil‘ d'.a'ff‘l'”g.m 051 glgr_\ d'"". | 1.32 0.673 0.088 0.088 0.032
rear lot infiltration esidential Infiltration
Total = 23.394
10.991
Additional removal is not possible as all available areas are draining to BMP's. Therefore, phosphorus offsetting is required as per policy.
Offset Ratio 25:1 $ 1,128,084.65
Offset Value $ 35,700.00 kglyr
Calculation $ 980,943 >> total phosphorus offsetting amount

+ 15% Administrat $ 1,128,084.65

Notes:

1. Phosphorus Coefficient from Table 2 of the Phosphorus Budget Tool in Support of Sustainable Development for the Lake Simcoe Watershed, Hutchinson 2012

2. Phosphorus Removal Efficiencies from Table 3 of the Phosphorus Budget Tool in Support of Sustainable Development for the Lake Simcoe Watershed, Hutchinson 2012

3. Based on Figure 1a of City of Toronto's Wet Weather Flow Management (2006), where 25mm of daily rainfall accounts for more than 90% of the total average annual rainfall depth

Since first 25mm will be treated by the infiltration/bioretention facilities, no phosphorus export would be associated with the 90% of precipitation that was infiltrated




Ontario Ministry of the Environment

Phosphorus Budget Tool in Support of Sustainable Development for the Lake Simcoe Watershed

Table 3. Phosphorus Removal Efficiencies for Major Classes of BMPs Using the
Decision Tree (Figure 5).
Reported °
Phosphorus = o . Are Non- . .
Reference Removal g 2 %§ Ontario Possible | Median %
BMP Class IDs? Efficiency (%) | 2 S 52 values design Removal
% Slxv acceptable? criteria? | Efficiency
Min Max | '
Post-development BMPs
8-10,
Bioretention Systems 12,13, 34- | -1552 80 no | no no No none
38, 40
Constructed Wetlands 101’0206’ 72 87 yes | yes 77
Dry Detention Ponds 104, 109 0 20 no | yes yes 10
Dry Swales 24, 26-32 -216 94 no no no possible none
Enhanced
Grass/Water Quality 21,104 34 55 no | yes no No none
Swales
Flow Balancing 5 :
Systems 106 77 no 7 yes Min data 77
Green Roofs 2 -248 no | no no No none
Hyd_rodynamlc 109 -8 no ? yes none
Devices
Perforated Pipe
Infiltration/Exfiltration 7,4 81 93 yes | yes 87
Systems
Sand or Media Filters 104, 109 30 59 no | yes yes 45
Soakaways -
Infiltration Trenches 6,104 50 70 no | yes yes 60
Sorbtive Media 111 78 80 no | yes yes 79
Interceptors
Underground Storage 106 25 no ? yes Min data 25
Vegetated Filter
Strips/Stream Buffers 6, 42,104 60 70 no | yes yes Yes 65
Wet Detention Ponds 1041161906' 42 85 yes | yes 63

Notes: "References associated with IDs are provided in Appendix 7.

Module 4 — Examines the potential for erosion and sediment loss during the construction phase
on the basis of the Universal Soil Loss Equation and provides guidance to the user on
appropriate BMPs that can be implemented during this phase to minimize sediment loss and
resultant phosphorus export. The module calculates loads for the entire construction phase, but
pro-rates this one-time load to annual loads to account for the eight-year hydraulic residence
time in Lake Simcoe. The quantification of expected soil and phosphorus loss from a
construction site is an uncertain process, even under ideal conditions. Determining expected
loss reductions from the use of various on-site BMPs adds to the uncertainty. Even with

ﬁ% Hutchinson Environmental Sciences Ltd.

Version 2 — March 30, 2012




Ontario Ministry of the Environment
Phosphorus Budget Tool in Support of Sustainable Development for the Lake Simcoe Watershed

Table 2. Land-Use Specific Phosphorus Export Coefficients (kg/halyr) for Lake Simcoe

Subwatersheds
Phosphorus Export (kg/halyr)
- High Intensity -

. g @ . D_evelopment % = _ ;:g 5 s - 5

Subwatershed S 2 |E2 23 B |G E £ = 2 = = g

S |a |83 S5| E |Ee| 3| 2|6 |c|®|S

S|z |=ClEs| 2 |5/ |8 |"|&|3%|8

T8 |EE| § |28 5 ©

O = x
Monitored Subwatersheds
Beaver River 0.22| 0.04| 0.01 1.82 1.32| 0.19( 0.06| 0.83| 0.02| 0.04| 0.02 0.26
Black River 0.23| 0.08| 0.02 1.82 1.32| 0.17| 0.15| 0.83| 0.05| 0.06| 0.04| 0.26
East Holland River 0.36|/ 0.12| 0.24| 1.82| 1.32| 0.13| 0.08( 0.83| 0.10| 0.16| 0.10| 0.26
Hawkestone Creek 0.19| 0.10| 0.06 1.82 1.32| 0.09( 0.10{ 0.83| 0.03| 0.04| 0.03| 0.26
Lovers Creek 0.16| 0.07| 0.17 1.82 1.32| 0.07 0.06| 0.83| 0.06| 0.06| 0.05 0.26
Pefferlaw/Uxbridge Brook | 0.11 0.06| 0.02f 1.82( 1.32( 0.13| 0.04| 0.83| 0.03| 0.04| 0.04| 0.26
Whites Creek 0.23| 0.10| 0.42| 1.82| 1.32| 0.15| 0.08| 0.83| 0.10| 0.11| 0.09| 0.26
Unmonitored Subwatersheds

Barrie Creeks 0.19| 0.07| 0.12 1.82 1.32| 0.13| 0.08| 0.83| 0.05| 0.06| 0.05( 0.26
GeorginaCreeks 0.36|/ 0.12| 0.24| 1.82| 1.32| 0.13| 0.08( 0.83| 0.10| 0.16| 0.10| 0.26
Hewitts Creek 0.19| 0.07| 0.12| 1.82| 1.32| 0.13| 0.08( 0.83| 0.05| 0.06| 0.05| 0.26
Innisfil Creeks 0.19| 0.07| 0.12 1.82 1.32| 0.13| 0.08| 0.83| 0.05| 0.06| 0.05( 0.26
Maskinonge River 0.19| 0.07| 0.12 1.82 1.32| 0.13| 0.08| 0.83| 0.05| 0.06| 0.05( 0.26
Oro Creeks North 0.36|/ 0.12| 0.24| 1.82| 1.32| 0.13| 0.08( 0.83| 0.10| 0.16| 0.10| 0.26
Oro Creeks South 0.19| 0.07| 0.12| 1.82| 1.32| 0.13| 0.08| 0.83| 0.05| 0.06| 0.05| 0.26
Ramara Creeks 0.19| 0.07| 0.12 1.82 1.32| 0.13| 0.08| 0.83| 0.05| 0.06| 0.05( 0.26
Talbot/Upper Talbot River | 0.19| 0.07| 0.12 1.82 1.32| 0.13| 0.08| 0.83| 0.05| 0.06| 0.05( 0.26
West Holland River 0.36| 0.12| 0.24| 1.82| 1.32| 0.13| 0.08| 0.83| 0.10| 0.16| 0.10| 0.26

3.2.2 Methods - Calculating Pre-development Conditions

The pre-development or “existing conditions” phosphorus load is calculated through the
following steps, by the user:

1. The user will rely on the information documented and detailed in the EIS for the
development that will be used to support the planning application to the Municipality.

2. The user will choose the subwatershed or geographic area of the Lake Simcoe
watershed in which the development is proposed from a drop down list provided by the
database. If the development area spans two or more subwatersheds, the areas within
each subwatershed should be modelled separately.

3.  Specific land use classifications will be delineated and their boundaries overlain on an
orthographic aerial photograph that shall be included in their submission.

@% Hutchinson Environmental Sciences Ltd.
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KSGS Engineering Corp.

APPENDIX E

Drawings

600-1 North SWM Pond
800-1 South SWM Pond
Draft Plan of Subdivision

KSGS Engineering | September 2023 | SWM Report — Bradford Highland Joint Venture | 22016 |
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