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Dillon Consulting Limited

CITY OF HAMILTON

Breithaupt STORM SEWER DESIGN
Kitchener, ON Design Storm
Frequency 5yr
Project: Block 2 Location Mount Hope Airport
Design by: DV /MH /DO Minimum Tc 10 min a 1049.5 1-45 0.03
Date: 20-Jun-17 Min. dia. 0.3 m b8 45-90 0.06 Mannings n = 0.013
Design (Full Design Capacity) = 0.85
c 0.803 Minimum Cover 1.2 m Min.Velocity (Flowing Full) = 0.75 m/s
Minimum Drop 0.03 m Max. Velocity = 3.65 m/s
From To Total Pipe A Q \Y % Actual | Time of
Area Street Name MH M |area ra)| . 0@ | cvae | Areaxc | €Y | cumm. Te | Flow P 1 Siope n o |rength (m]  Fun Ful Ful Flow | velocity| Flow |23 Usinv | DS inv | COVerat] Drop toDS Remarks
No. Area (ha) AxC (mm/hr) (m) . . USMH DSMH Pipe
No. No. (I/s) m/m m2 (I/s) (m/s) Capacity (m/s) (min)
A10 Local Road 1 10A 9A 0.943 0.943 0.77 0.727 0.727 10.0000| 103.03828 208.2108| 0.525 0.0050 0.013 97.880 0.2165 304.1| 1.40477852 68.47% 1.513 1.078 3.466] 90.909] 90.420 2.935 0.075
A9 Local Road 1 9A 8A 0.625 1.568 0.75 0.469 1.196 11.0783| 98.335062 326.8421| 0.600 0.0050 0.013 79.990 0.2827| 434.172| 1.535568363 75.28% 1.687 0.790) 2.935] 90.345| 89.945 3.393 0.075
A8 Local Road 1 8A 7A 0.800 2.368 0.75 0.600 1.797 11.8688| 95.180984 475.0400| 0.675 0.0050 0.013] 118.490 0.3578| 594.386| 1.661004609 79.92% 1.845 1.070 3.393] 89.870f 89.278 3.037 0.225
A28 Local Road 2 28A 29A 0.866 0.866 0.77 0.670 0.670 10.0000{ 103.03828 191.8595| 0.525 0.0050 0.013 92.420 0.2165 304.1| 1.40477852 63.09% 1.485 1.037 3.506] 90.289| 89.827 3.258 0.150
A31 Collector 31A 29A 0.330 0.330 0.75 0.248 0.248 10.0000{ 103.03828 70.8979| 0.375 0.0050 0.013 66.940 0.1104| 123.977| 1.122507283 57.19% 1.160 0.962 3.613] 90.312f 89.977 3.258 0.300
A30 Local Road 2 30A 29A 0.498 0.498 0.75 0.374 0.374 10.0000| 103.03828 106.9222| 0.450 0.0050 0.013 71.920 0.1590 201.6| 1.267583755 53.04% 1.286 0.932 2.396] 90.262] 89.902 3.258 0.225
A29 Collector 29A 7A 0.253 1.947 0.75 0.190 1.481 11.0369| 98.50674 405.3497| 0.675 0.0050 0.013 79.840 0.3578| 594.386| 1.661004609 68.20% 1.787 0.745) 3.258| 89.677| 89.278 3.037 0.225
A7 Collector 7A 6A 0.466 4.782 0.75 0.349 3.627 12.9392| 91.254039 919.5395( 0.900 0.0040 0.013 84.170 0.6362| 1144.94| 1.799734003 80.31% 2.001 0.701 3.037] 89.053| 88.716 2.574 0.150
A21 Local Road 2 21A 20A 0.528 0.528 0.75 0.396 0.396 10.0000{ 103.03828 113.4474| 0.450 0.0050 0.013 51.490 0.1590 201.6| 1.267583755 56.27% 1.305 0.658| 1.513[ 90.931| 90.674 1.384 0.075
A20 Local Road 3 20A 19A 0.452 0.981 0.75 0.339 0.735 10.6576| 100.11165 204.5274| 0.525 0.0050 0.013 57.090 0.2165 304.1| 1.40477852 67.26% 1.507 0.631 1.384] 90.599| 90.314 1.241 0.075
A19 Local Road 5 19A 18A 0.211 1.192 0.75 0.158 0.894 11.2890| 97.471555 241.9992( 0.600 0.0050 0.013 79.910 0.2827| 434.172| 1.535568363 55.74% 1.577 0.844 1.241{ 90.239] 89.839 2.894 0.060
A18 Local Road 5 18A 17A 0.650 1.842 0.75 0.488 1.381 12.1335| 94.174991 361.3882| 0.600 0.0050 0.013] 106.540 0.2827| 434.172| 1.535568363 83.24% 1.718 1.034 2.954| 89.779| 89.246 2.634 0.030
A17 Local Road 5 17A 6A 0.147 1.988 0.75 0.110 1.491 13.1671| 90.463963 374.7832| 0.600 0.0055 0.013 36.290 0.2827| 455.363| 1.610517686 82.30% 1.798 0.336] 2.664| 89.216] 89.016 2.574 0.450
A27 Local Road 5 27A 6A 0.726 0.726 0.52 0.379 0.379 10.0000{ 103.03828 108.6230] 0.450 0.0050 0.013 99.120 0.1590 201.6| 1.267583755 53.88% 1.291 1.279 2.918| 89.662| 89.166 2.574 0.600
A6 Collector B6A 5A 0.427 7.923 0.71 0.304 5.802 13.6402| 88.872417 1432.4424| 1.050 0.0040 0.013 79.170 0.8659| 1727.06| 1.994525142 82.94% 2.230 0.592 2.574| 88.566| 88.249 2.271 0.030
A26 Local Road 5 26A 5A 0.893 0.893 0.71 0.635 0.635 10.0000{ 103.03828 181.7439] 0.525 0.0050 0.013] 106.900 0.2165 304.1| 1.40477852 59.76% 1.467 1.214 2.568| 89.279| 88.745 2.300 0.526
A5 Collector 5A 4A 0.418 9.235 0.75 0.314 6.751 14.2319| 86.968012 1630.9432| 1.050 0.0050 0.013 81.830 0.8659| 1930.91 2.2299469 84.46% 2.501 0.545) 2.301| 88.219] 87.810 2.110 0.150
A25 Local Road 12 25A 4A 0.473 0.473 0.75 0.355 0.355 10.0000{ 103.03828 101.5369] 0.450 0.0050 0.013 65.840 0.1590 201.6| 1.267583755 50.37% 1.270 0.864] 2.111| 88.739] 88.410 2.110 0.750
A4 Collector 4A 3A 0.678| 10.386 0.75 0.509 7.614 14.7773| 85.291855 1804.0587| 1.200 0.0030 0.013] 111.230 1.1310] 2135.42| 1.888128053 84.48% 2117 0.876| 2.110| 87.660| 87.326 1.659 0.030
A3 Collector 3A 2A 0.869| 11.255 0.75 0.652 8.266 15.6529| 82.747293 1900.0219| 1.200 0.0035 0.013 98.800 1.1310| 2306.52| 2.039411386 82.38% 2.278 0.723| 1.689 87.296] 86.950 1.250 0.060
A2 Local Road 8 2A 1A 0.245| 11.500 0.75 0.184 8.449 16.3759| 80.770629 1895.8208| 1.200 0.0035 0.013 80.000 1.1310| 2306.52| 2.039411386 82.19% 2.277 0.586| 1.310{ 86.890] 86.610 0.990 0.060
A24 Local Road 13 24A 22A 0.864 0.864 0.75 0.648 0.648 10.0000{ 103.03828 185.4855| 0.525 0.0050 0.013] 117.160 0.2165 304.1| 1.40477852 60.99% 1.474 1.325 2.281| 88.184| 87.598 1.257 0.075
A22 Local Road 13 22A 1A 0.302 1.166 0.75 0.227 0.875 11.3247| 97.326968 236.4760( 0.600 0.0050 0.013 74.690 0.2827| 434.172| 1.535568363 54.47% 1.568 0.794 1.257| 87.523| 87.150 1.050 0.600
A1 SWM Pond Outfall 1A HWA1 0.000f 12.666 0.00 0.000 9.324 16.9615| 79.245327 2052.5623| 1.200 0.0040 0.013 12.900 1.1310| 2465.77| 2.180222479 83.24% 2.439 0.088 1.050{ 86.550| 86.498 0.000]|Low End MH
A16 Local Road 12 16A 15A 0.748 0.748 0.53 0.393 0.393 10.0000{ 103.03828 112.5755| 0.450 0.0050 0.013 92.300 0.1590 201.6| 1.267583755 55.84% 1.303 1.181 2.530] 88.500| 88.039 3.651 0.061
A15 Local Road 14 15A 14A 0.178 0.926 0.25 0.044 0.438 11.1810] 97.912035 119.0532] 0.450 0.0050 0.013 40.780 0.1590 201.6| 1.267583755 59.05% 1.320 0.515| 3.712] 87.978| 87.774 3.309 0.075
A14 Local Road 14 14A 13A 0.558 1.484 0.25 0.140 0.577 11.6960| 95.851244 153.6944| 0.525 0.0050 0.013] 109.740 0.2165 304.1| 1.40477852 50.54% 1.409 1.298 3.309] 87.699 87.150 2.025 0.030
A13 Local Road 14 13A 12A 0.211 1.695 0.25 0.053 0.630 12.9944| 91.061111 159.3683| 0.525 0.0050 0.013 50.400 0.2165 304.1| 1.40477852 52.41% 1.421 0.591 2.055| 87.120| 86.868 1.839 0.030
A12 Local Road 14 12A 11A 0.229 1.924 0.48 0.111 0.741 13.5854| 89.053647 183.2320] 0.525 0.0030 0.013 70.920 0.2165| 235.555| 1.088136762 77.79% 1.203 0.983| 1.869| 86.838] 86.625 1.550 0.075
A23 Local Road 15 23A 11A 1.191 1.191 0.52 0.618 0.618 10.0000{ 103.03828 176.9858| 0.525 0.0050 0.013 87.870 0.2165 304.1| 1.40477852 58.20% 1.458 1.005 2.737| 87.064| 86.625 1.550 0.075
A11 SWM Pond Outfall 11A HWA11 0.000 3.115 0.00 0.000 1.359 14.5682| 85.925879 324.3889( 0.600 0.0040 0.013 10.000 0.2827| 388.335| 1.373454098 83.53% 1.537 0.108 1.550{ 86.550] 86.510 0.000]|Low End MH
NOTES

(1) Naming convention: Letter of designated area block + number of starting manhole (ex. A5 in block A, pipe starts at MH 5)
Natural wooded lot, multiuse trail, and parkland taken to have same coefficient of imperviousness (0.25)
Low 2, low 3, and medium density residential housing falls under the townhomes classification with a coefficient of imperviousness of 0.75

@)
@)
)

Length measurements taken from centrepoint of MH




Dillon Consulting Limited

CITY OF HAMILTON

Breithaupt STORM SEWER DESIGN
Kitchener, ON Design Storm
Frequency 5yr
Project: Block 2 Location Mount Hope Airport
Design by: DV/MH/DO Minimum Tc 10 min a 1049.5 1-45 0.03 Mannings n = 0.015
Date: 20-Jun-17 Min. dia. 0.3 m b8 45-90 0.06 :sign Capacity) = 0.85
¢ 0.803 Minimum Cover 1.8 m Min.Velocity = 0.75 m/s
Minimum Drop 0.03 m Max. Velocity = 3.65 m/s
Area From To Total Cumm. | Total D Pipe A Q v % Actual | Time of Cover at Cover at
Street Name MH MH Area (ha) CValue | AreaxC Cumm. Tc Flow Slope n Length (m) Full Full Full Flow Velocity Flow USInv | DS Inv Remarks
No. Area (ha) AxC (mm/hr) (m) . . USMH DSMH
No. No. (I/s) m/m m2 (I/s) (m/s) Capacity | (m/s) (min)
B13 Local Road 6 13B 12B 0.585 0.585 0.75 0.438 0.438 10.0000] 103.03828 125.4969| 0.450 0.0030 0.013 78.120 0.1590] 156.159] 0.981866155] 80.36% 1.092 1.193 1.200] 91.066] 90.832 1.258
B19 Local Road 7 19B 12B 1.097 1.097 0.37 0.407 0.407 10.0000] 103.03828 116.5270| 0.450 0.0040 0.013 69.520 0.1590| 180.317] 1.133761378] 64.62% 1.205 0.961 1.650] 91.110{ 90.832 1.258
B12 Local Road 7 12B 11B 1.687 3.369 0.33 0.552 1.397 11.1926] 97.86483 379.9067| 0.675 0.0040 0.013 82.230 0.3578| 531.635] 1.485647687| 71.46% 1.614 0.849) 1.258] 90.607| 90.278 2.307]
B11 Local Road 7 11B 10B 0.110 3.480 0.75 0.083 1.480 12.0415] 94.522069 388.6884| 0.675 0.0040 0.013 37.440 0.3578| 531.635] 1.485647687| 73.11% 1.622 0.385] 2.367] 90.218] 90.068 2.207|
B18 Local Road 7 18B 10B 0.353 0.353 0.75 0.265 0.265 10.0000] 103.03828 75.7935] 0.375 0.0040 0.013 51.750 0.1104| 110.889] 1.004001036] 68.35% 1.081 0.798| 1.310] 90.575[ 90.368 2.207|
B10 Local Road 9 10B 9B 0.303 4.136 0.75 0.227 1.972 12.4261] 93.089947 509.9969| 0.750 0.0040 0.013 63.660 0.4418| 704.098] 1.593752301| 72.43% 1.737 0.611 2.207| 89.993] 89.738 1.972
B17 Local Road 10 17B 9B 0.382 0.382 0.75 0.287 0.287 10.0000] 103.03828 82.0291| 0.375 0.0040 0.013 58.630 0.1104| 110.889] 1.004001036| 73.97% 1.099 0.889) 2.037] 90.348] 90.113 1.972
B9 Local Road 9 9B 8B 0.596 5.114 0.75 0.447 2.706 13.0370] 90.913008 683.3022| 0.825 0.0040 0.013 73.190 0.5346| 907.849] 1.698306017| 75.27% 1.865 0.654 1.972] 89.663] 89.370 1.710
B8 Local Road 9 8B 1B 0.600 5.714 0.75 0.450 3.156 13.6910] 88.705269 777.6052] 0.825 0.0040 0.013 71.160 0.5346| 907.849] 1.698306017| 85.65% 1.909 0.621 1.740] 89.340[ 89.055 1.470
B7 Local Road 11 7B 6B 0.802 0.802 0.75 0.602 0.602 10.0000] 103.03828 172.1985| 0.525 0.0040 0.015] 105.000 0.2165| 235.729] 1.088942491| 73.05% 1.189 1.472] -0.412] 91.230] 90.810 2.195]
B6 Local Road 10 6B 5B 0.533 1.335 0.75 0.400 1.002 11.4721] 96.735142 269.1568| 0.600 0.0040 0.013 69.630 0.2827| 388.335] 1.373454098] 69.31% 1.483 0.783] 2.195] 90.735] 90.456 1.934
B5 Local Road 10 5B 4B 0.569 1.904 0.75 0.427 1.428 12.2546| 93.722367 371.8777] 0.675 0.0040 0.013 70.800 0.3578| 531.635] 1.485647687| 69.95% 1.607 0.734 1.934] 90.381f 90.098 1.677
B4 Local Road 8 4B 3B 0.438 2.342 0.75 0.329 1.757 12.9888] 91.080583 444.5257| 0.675 0.0040 0.013 89.120 0.3578| 531.635] 1.485647687| 83.61% 1.663 0.893] 1.737] 90.038] 89.682 1.363
B16 Local Road 10 16B 15B 0.496 0.496 0.75 0.372 0.372 10.0000] 103.03828 106.4537| 0.450 0.0040 0.013 88.920 0.1590| 180.317] 1.133761378] 59.04% 1.181 1.255 2.452] 91.018] 90.662 2.125]
B15 Local Road 10 15B 14B 0.402 0.898 0.75 0.302 0.674 11.2553] 97.608822 182.6883| 0.525 0.0040 0.013 91.020 0.2165| 271.995] 1.256472105] 67.17% 1.347 1.126 2.125] 90.587| 90.223 1.822
B14 Local Road 10 14B 3B 0.437 1.335 0.75 0.328 1.001 12.3811] 93.254933 259.4457] 0.600 0.0040 0.013 97.760 0.2827| 388.335] 1.373454098| 66.81% 1.471 1.107 1.822] 90.148] 89.757 1.363
B3 Local Road 8 3B 2B 0.400 4.078 0.75 0.300 3.059 13.8818| 88.083586 748.4171] 0.900 0.0030 0.013 53.290 0.6362| 991.548] 1.558615367| 75.48% 1.713 0.519) 1.363| 89.457| 89.297 1.153
B2 Local Road 8 2B 1B 0.341 4.419 0.75 0.255 3.314 14.4004| 86.442389 795.8190] 0.900 0.0030 0.013 85.750 0.6362| 991.548] 1.558615367| 80.26% 1.733 0.825] 1.213] 89.237f 88.980 1.470
B1 Storm Pond Outfall 1B HWB1 0.000] 10.132 0.00 0.000 6.470 15.2253| 83.96842 1509.1239{ 1.050 0.0045 0.013 9.280 0.8659| 1831.83] 2.11551338] 82.38% 2.363 0.065] 1.470f 88.830] 88.788 0.000
NOTES

1) Naming convention: Letter of designated area block + number of starting manhole (ex. A5 in block A, pipe starts at MH 5)
Natural wooded lot, multiuse trail, and parkland taken to have same coefficient of imperviousness (0.25)
Low 2, low 3, and medium density residential housing falls under the townhomes classification with a coefficient of imperviousness of 0.75
Length measurements taken from centrepoint of MH

2)
3)
4)




Dillon Consulting Limited
Breithaupt
Kitchener, ON

CITY OF HAMILTON

STORM SEWER DESIGN

Design Storm Alignment change MH drop 0 degree ~ Grade
Frequency 5yr 1-45 0.03
Project: Block 2 Location Mount Hope Airport 45-90 0.06
Design by: DV /MH/DO Minimum Tc 10 min a 1049.5 1-45 0.03 Maximum Design Capacity 0.85
Date: 20-Jun-17 Min. dia. 03 m b8 45-90 0.06 Mannings n = 0.013
c 0.803 Minimum Cover 1.2 m Min.Velocity = 0.75 m/s
Minimum Drop 0.03 m Max. Velocity = 3.65 m/s
From To Total Pipe A Q \ % Actual | Time of
Area Street Name MH MH Area (ha)| Total CValue | AreaxC Cumm. Cumm. Tc ! Flow D Slope n Length (m) Full Full Full Flow Velocity | Flow Cover at US Inv DS Inv Cover at Remarks
No. Area (ha) AxC (mm/hr) (m) . X USMH DSMH
No. No. (I/s) m/m m2 (I/s) (m/s) Capacity (m/s) (min)

C3 Local Road 16 3C 2C 0.482 0.482 0.75 0.361 0.361 10.0000] 103.03828 103.4252| 0.450 0.0050 0.013 84.000 0.1590] 201.6] 1.267583755] 51.30% 1.276] 1.097 0.590 92.525[ 92.105 0.380

Cc2 Local Road 16 2C 1C 0.256 0.738 0.75 0.192 0.553 11.0974| 98.256348 150.9864| 0.525 0.0050 0.013 46.000 0.2165 304.1 1.40477852 49.65% 1.402|  0.547 0.380 92.030( 91.800 0.265

c8 Local Road 16 6C 5C 0.795 0.795 0.75 0.597 0.597 10.0000{ 103.03828 170.7522| 0.525 0.0050 0.013 47.000 0.2165[ 304.1[ 1.40477852| 56.15% 1.445] 0.542 0.960 92.335[ 92.100 0.535

C5 Local Road 16 5C 4C 0.455 1.250 0.75 0.341 0.938 10.5419] 100.61294 262.0963| 0.600 0.0050 0.013 30.000 0.2827| 434.172[ 1.535568363| 60.37% 1.607[ 0.311 0.535 92.025[ 91.785 0.379

C4 Local Road 16 4C 1C 0.159 1.410 0.75 0.120 1.057 10.8530] 99.277744 291.5990( 0.600 0.0050 0.013 30.000 0.2827| 434.172[ 1.535568363| 67.16% 1.647| 0.304 0.439 91.725[ 91.575 0.415

C1 Watercourse 7.0 1C HWC1 0.000 2.147 0.00 0.000 1.610 11.6441| 96.054507 429.7346| 0.675 0.0050 0.013 10.000 0.3578( 594.386[ 1.661004609] 72.30% 1.809 0.092 0.415 91.500( 91.450 0.000

c7 Local Road 3 0.400 0.75 0.300

C9 Local Road 3 6C 9C 0.360 0.360 0.75 0.270 0.270 10.0000| 103.03828 77.2772| 0.375 0.0050 0.013[ 110.000 0.1104| 123.977| 1.122507283 62.33% 1.184| 1.549 0.650 92.795 92.245 0.840

C6 Glover Road Ditcl] — 9C HWC9 0.000 0.360 0.00 0.000 0.270 11.5488| 96.430096 72.3211] 0.375 0.0050 0.013 3.000 0.1104[ 123.977[ 1.122507283| 58.33% 1.166] 0.043 0.840 92.215[ 92.200 0.000
NOTES

(1) Naming convention: Letter of designated area block + number of starting manhole (ex. A5 in block A, pipe starts at MH 5)

(2) Natural wooded lot, multiuse trail, and parkland taken to have same coefficient of imperviousness (0.25)

(3) Low 2, low 3, and medium density residential housing falls under the townhomes classification with a coefficient of imperviousness of 0.75
(4) Length measurements taken from centrepoint of MH
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Appendix A2

Sanitary Design Table and Drainage Plan



Dillon Consulting Limited
51 Breithaupt St., Suite 200
Kitchener, ON

CITY OF HAMILTON
SANITARY SEWER DESIGN TABLE

Project: Block 2 >apacity (Up to 450 mm) = 0.75
Design by: DV/MH/DO Flow Factor: 360 I/day/cap Mannings n = 0.015 dia.< 0.6 m
Date: February 22, 2018 Peaking Factor: M 5*(P*-0.2) 2sMs5 Min Drop at Bend 0.06 m 0.013 dia.=> 0.6 m
pw:\\pwintsrv.dillon.ca:Active_Prod\Documents\Projects\2015\151936 Fruitland-Winona Block Servicing\Project Workspace\2. Technical Workspace\1. Engineering\Design, Analysis and M Infiltration: 0.6 0.2 I/s/ha for areas with deep storm sewers Minnimum Cover 275 m Min.Velocity = 0.75 m/s
0.4 |/s/ha for areas with shallow storm sewers Minimum Drop 0.03 m Max. Velocity = 2.75 m/s
From To Pop. Cumm. . . Design Sanitary Flow N Total Pipe A Q Vv % Actual
A’\:za Street Name MH MH Density A;Za Area Eg;;/. C:r:;n. Thi?)iérds P;:s:f Peaking | Q Avg. Q Peak Ia/ﬂslg Flow (rl-:r)1) Slope n Full Full Full Flow Velocity 08;3:1 US Inv Ljnm%m DS Inv ng;:t I:E))éogi::; Remarks
) No. No. (ppha) (ha) Factor (I/s) (I/s) (I/s) m/m m2 (I/s) (m/s) Capacity | (m/s)

A1 Barton Street A2 A1 231 6 56.95 1384 8188 8.1878| 3.2835| 3.2835[ 34.1158| 112.0192088[ 34.1700 146.1892| 0.450 0.0063 0.015 0.1590| 196.123| 1.233144671 74.54% 1.352 5.402| 82.448| 233.000| 80.980 5.705[Low End

A3 Collector Road A3 A2 0 0 48.15 0 6076 6.0756| 3.4854| 3.4854| 25.315| 88.23279649| 28.8900 117.1228| 0.450 0.0050 0.015 0.1590| 174.72| 1.098572588| 67.03% 1.178 5.802| 83.148| 128.000| 82.508 5.342 0.060

A2 Barton Street AExt1 A2 260 2.8 2.80 728 728 0.7280( 5.32775 5| 3.03333| 15.16666667| 1.6800 16.8467| 0.300 0.0029 0.015 0.0707| 45.1316| 0.638481888| 37.33% 0.592 4.160| 84.280| 111.000{ 83.960 4.040 1.512]

A4 Collector Road A4 A3 120 1.1 41.26 132 4691 4.6911| 3.67042| 3.67042| 19.5462| 71.74263611| 24.7560 96.4986( 0.450 0.0050 0.015 0.1590| 174.72| 1.098572588| 55.23% 1.126 6.292| 84.228| 210.000| 83.178 5.772 0.030,

A5 Collector Road A5 A4 0 0 34.22 0 4136 4.1365| 3.76396| 3.76396| 17.2352| 64.87255246| 20.5320 85.4046( 0.375 0.0060 0.015 0.1104| 117.702| 1.065692437| 72.56% 1.162 6.400( 84.795| 82.000| 84.303 6.292 0.075|

AB Collector Road A6 A5 0 0 32.40 0 3936 3.9363| 3.80149| 3.80149[ 16.401| 62.34834093| 19.4400 81.7883| 0.375 0.0055 0.015 0.1104| 112.691| 1.020322828| 72.58% 1.112 6.555| 85.260| 79.000| 84.826 6.369 0.031

A7 Collector Road A7 A6 110 A7 29.30 19 3595 3.5953| 3.87101| 3.87101[ 14.9802| 57.98852185[ 17.5800 75.5685( 0.375 0.0050 0.015 0.1104| 107.447| 0.972839645 70.33% 1.054 6.905| 85.710| 84.000| 85.290 6.525 0.030,

A8 Collector Road A8 A7 110 A7 27.57 19 3405 3.4050( 3.91334| 3.91334| 14.1873| 55.51973106| 16.5420 72.0617| 0.375 0.0050 0.015 0.1104| 107.447| 0.972839645 67.07% 1.043 7.095| 86.140| 80.000| 85.740 6.875 0.030,

A9 Collector Road A9 A8 145 .65 24.87 94 3001 3.0007| 4.01353| 4.01353| 12.5027| 50.18004379( 14.9220 65.1020( 0.375 0.0050 0.015 0.1104| 107.447| 0.972839645 60.59% 1.019 7.420 86.505| 67.000| 86.170 7.065 0.030,

A10 Local Road 8 A10 A3 210 42 3.59 88 967 0.9670( 5.03365 5| 4.02923| 20.14614583| 2.1540 22.3001] 0.250 0.0050 0.015 0.0491| 36.4432| 0.742415598| 61.19% 0.780 7.322| 83.778| 86.000| 83.348 5.802 0.200,

A11 Local Road 8 A1 A10 266 .58 1.92 154 454 0.4544| 5.8543 5| 1.8935 9.4675[ 1.1520 10.6195| 0.250 0.0077 0.015 0.0491| 45.2249| 0.921313529| 23.48% 0.753 6.630| 84.470| 86.000( 83.808 7.292 0.030,

A12 Local Road 8 A12 A11 224 1.34 1.34 300 300 0.3002| 6.36062 5| 1.25067| 6.253333333| 0.8040 7.0573[ 0.200 0.0100 0.015 0.0314| 28.4253| 0.904805872 24.83% 0.751 6.310| 85.940| 142.000| 84.520 6.630 0.050

A15 Local Road 9 A15 A10 340 1.25 1.25 424 424 0.4244| 5.93499 5| 1.76823| 8.841145833| 0.7500 9.5911| 0.200 0.0080 0.015 0.0314| 25.4244| 0.809282975 37.72% 0.753 7.230| 85.300| 184.000| 83.828 7.322 0.050

A16 Local Road 13 A16 A3 210 .46 3.30 97 418 0.4175| 5.95441 5| 1.73958| 8.697916667| 1.9800 10.6779| 0.250 0.0076 0.015 0.0491| 44.9302| 0.915311422 23.77% 0.750 4.594 83.96| 80.000| 83.348 5.802 0.200

A17 Local Road 13 A17 A16 160 A7 2.84 27 321 0.3209| 6.27619 5| 1.33708| 6.685416667| 1.7040 8.3894( 0.250 0.0052 0.015 0.0491| 37.165| 0.757118325[ 22.57% 0.612 4.724| 84.406) 75.000( 84.016 4.534 0.060

A18 Local Road 14 A18 A17 110 42 2.07 46 228 0.2277] 6.72198 5| 0.94875 4.74375| 1.2420 5.9858( 0.250 0.0050 0.015 0.0491| 36.4432| 0.742415598| 16.42% 0.548 3.559| 84.891| 85.000| 84.466 4.664 0.060

A19 Local Road 14 A19 A18 110 47 1.06 52 117 0.1166| 7.68476 5| 0.48583| 2.429166667| 0.6360 3.0652( 0.250 0.0050 0.015 0.0491| 36.4432| 0.742415598 8.41% 0.451 3.707| 85.276] 71.000| 84.921 3.529 0.030

A20 Local Road 14 A20 A19 0 0 0.59 0 65 0.0649| 8.64015 5| 0.27042| 1.352083333| 0.3540 1.7061| 0.250 0.0050 0.015 0.0491| 36.4432| 0.742415598 4.68% 0.379 3.864| 85.586| 50.000| 85.336 3.647 0.060

A21 Local Road 14 A21 A20 110 .59 0.59 65 65 0.0649| 8.64015 5| 0.27042| 1.352083333| 0.3540 1.7061| 0.200 0.0075 0.015 0.0314| 24.617| 0.783584871 6.93% 0.450 4.784| 86.386| 100.000{ 85.636 3.864 0.050

A22 Local Road 13 A22 A17 110 6 0.60 66 66 0.0660( 8.61115 5 0.275 1.375| 0.3600 1.7350| 0.200 0.0075 0.015 0.0314| 24.617| 0.783584871 7.05% 0.452 5.072| 85.064| 81.000| 84.457 4.723 0.051

A23 Local Road 15 A23 A18 110 .59 0.59 65 65 0.0649| 8.64015 5| 0.27042| 1.352083333| 0.3540 1.7061| 0.200 0.0200 0.015 0.0314| 40.1995| 1.279588736 4.24% 0.635 3.427| 86.701| 88.000| 84.941 3.559 0.050,

A24 Local Road 12 A24 A4 110 1.19 1.89 131 208 0.2079| 6.8454 5| 0.86625 4.33125| 1.1340 5.4653( 0.250 0.0050 0.015 0.0491| 36.4432| 0.742415598| 15.00% 0.534 6.062| 85.168| 148.000| 84.428 6.292 0.200

A25 Local Road 12 A25 A24 110 7 0.70 77 77 0.0770] 8.34972 5| 0.32083| 1.604166667| 0.4200 2.0242| 0.200 0.0200 0.015 0.0314| 40.1995| 1.279588736 5.04% 0.668 5.282| 86.658| 72.000| 85.218 6.062 0.050

A26 Local Road 7 A26 Ad 110 .68 4.05 75 215 0.2147] 6.80127 5| 0.89473 4.473625| 2.4300 6.9036| 0.250 0.0120 0.015 0.0491( 56.4576 1.1501453| 12.23% 0.780 7.094| 85.916] 124.000| 84.428 6.292 0.200

A27 Local Road 7 A27 A26 40 1.86 3.37 74 140 0.1399| 7.40944 5| 0.58306| 2.915291667| 2.0220 4.9373| 0.250 0.0150 0.015 0.0491| 63.1215| 1.285901537 7.82% 0.765 5.084| 87.206| 82.000| 85.976 7.034 0.060,

A28 Local Road 7 A28 A27 43 1.51 1.51 66 66 0.0655| 8.62336 5| 0.27306] 1.365291667| 0.9060 2.2713| 0.200 0.0260 0.015 0.0314| 45.8344( 1.458955631 4.96% 0.759 3.900 88.920| 64.000| 87.256 5.084 0.050

A29 Local Road 5 A29 A5 110 .76 1.13 84 124 0.1243| 7.5871 5| 0.51792| 2.589583333| 0.6780 3.2676[ 0.250 0.0210 0.015 0.0491| 74.6864| 1.521499217 4.38% 0.762 4.955| 87.167| 107.000{ 84.920 6.400 0.12§|

A30 Local Road 5 A30 A29 110 .37 0.37 41 41 0.0407| 9.4853 5] 0.16958| 0.847916667| 0.2220 1.0699| 0.200 0.0300 0.015 0.0314| 49.2341| 1.567169742 2.17% 0.637 3.560( 89.077| 62.000| 87.217 4.955 0.050

A31 Local Road 6 A31 A5 110 .69 0.69 76 76 0.0759| 8.37378 5[ 0.31625 1.58125| 0.4140 1.9953| 0.200 0.0300 0.015 0.0314]| 49.2341| 1.567169742 4.05% 0.767 4.589| 87.970| 100.000 84.970 6.400 0.175]

A32 Local Road 5 A32 A6 110 .81 0.81 89 89 0.0891] 8.10951 5[ 0.37125 1.85| 0.4860 2.3360] 0.200 0.0300 0.015 0.0314]| 49.2341| 1.567169742 4.74% 0.804 4.600| 88.225| 93.000{ 85.435 6.555 0.175]

A33 Local Road 4 A33 A6 110 .81 2.29 89 252 0.2519| 6.58756 5[ 1.04958| 5.247916667( 1.3740 6.6219| 0.250 0.0120 0.015 0.0491| 56.4576 1.1501453| 11.73% 0.771 5.482| 87.209| 152.000 85.385 6.555 0.125]

A34 Local Road 4 A34 A33 110 .81 1.48 89 163 0.1628| 7.18851 5[ 0.67833| 3.391666667[ 0.8880 4.2797| 0.250 0.0160 0.015 0.0491| 65.1917| 1.328073397 6.56% 0.751 3.297| 88.533| 79.000f 87.269 5.422 0.060

A35 Local Road 3 A35 A34 110 .43 0.67 47 74 0.0737] 8.42319 5] 0.30708] 1.535416667| 0.4020 1.9374] 0.250 0.0100 0.015 0.0491] 51.5385| 1.049934208 3.76% 0.503 3.095[ 89.163] 57.000] 88.593 3.237 0.060]

A36 Local Road 3 A36 A35 110 .24 0.24 26| 26| 0.0264] 10.3431 5 0.11 0.55[ 0.1440 0.6940[ 0.200 0.0150 0.015 0.0314| 34.8138| 1.108156352 1.99% 0.439 2.809] 89.783] 38.000] 89.213 3.095 0.050]

A37 Local Road 1 A37 A7 110 .85 1.56 94 172 0.1716 7.11323 5 0.715 3.575[ 0.9360 4.5110] 0.250 0.0150 0.015 0.0491| 63.1215| 1.285901537 7.15% 0.745 6.079| 87.605| 118.000| 85.835 6.905 0.125'

A38 Local Road 1 A38 A37 110 71 0.71 78 78 0.0781] 8.32607 5| 0.32542| 1.627083333| 0.4260 2.0531 0.200 0.0280 0.015 0.0314| 47.5646| 1.51402981 4.32% 0.755 4.899| 89.307) 59.000{ 87.655 6.079 0.050

A39 Local Road 3 A39 A8 160 .79 0.79 126 126 0.1264| 7.56172 5| 0.52667| 2.633333333| 0.4740 3.1073[ 0.200 0.0075 0.015 0.0314| 24.617| 0.783584871 12.62% 0.536 6.015| 86.855| 72.000| 86.315 7.095 0.175

A40 Local Road 2 A40 A8 110 .61 1.74 67 259 0.2592| 6.55003 5 1.08 54( 1.0440 6.4440( 0.250 0.0120 0.015 0.0491( 56.4576 1.1501453| 11.41% 0.765 5.949| 87.681| 118.000| 86.265 7.095 0.125

Ad1 Local Road 1 Ad1 A40 170 1.13 1.13 192 192 0.1921] 6.95448 5| 0.80042| 4.002083333| 0.6780 4.6801| 0.200 0.0140 0.015 0.0314| 33.6333| 1.070580746[ 13.92% 0.754 5.597| 89.103| 98.000| 87.731 5.949 0.050,

A42 External Drainage (South of Hwy. 8) | AExt2 A9 120 24.22 24.22 2906 2906 2.9064| 4.03923| 4.03923 12.11] 48.91511406| 14.5320 63.4471| 0.375 0.0050 0.015 0.1104| 107.447| 0.972839645| 59.05% 1.013 86.535 7.390 ppha of 120 Assume for external input, Sewer from AExt2 to A9 just dummy for input

B2 Easement B2 B1 0 0 2.84 0 312 0.3124| 6.30998 5| 1.30167| 6.508333333| 1.7040 8.2123[ 0.250 0.0075 0.015 0.0491| 44.6337| 0.909269697| 18.40% 0.693 7.012| 85.991| 64.000| 85.511 5.100{Low End

B3 Local Road 10 B3 B2 110 .89 0.89 98 98 0.0979| 7.95817 5| 0.40792| 2.039583333| 0.5340 2.5736[ 0.250 0.0050 0.015 0.0491| 36.4432| 0.742415598 7.06% 0.429 5.212| 86.711] 144.000| 85.991 7.012 0.000

B4 Local Road 10 B4 B2 0 0 1.95 0 215 0.2145| 6.80275 5| 0.89375 4.46875| 1.1700 5.6388[ 0.250 0.0055 0.015 0.0491| 38.222| 0.778652049| 14.75% 0.557 7.129| 86.541| 89.000| 86.051 6.952 0.060

B5 Local Road 10 B5 B4 110 .35 1.95 39 215 0.2145| 6.80275 5| 0.89375 4.46875| 1.1700 5.6388[ 0.250 0.0055 0.015 0.0491| 38.222| 0.778652049 14.75% 0.557 6.393| 86.887| 52.000| 86.601 7.069 0.060

B6 Local Road 10 B6 B5 110 .79 0.79 87 87 0.0869| 8.15016 5| 0.36208| 1.810416667| 0.4740 2.2844( 0.200 0.0075 0.015 0.0314| 24.617| 0.783584871 9.28% 0.490 4.983| 87.642] 94.000{ 86.937 6.393 0.050

B7 Local Road 11 B7 B5 110 .81 0.81 89 89 0.0891] 8.10951 5| 0.37125 1.85625| 0.4860 2.3423| 0.200 0.0075 0.015 0.0314| 24.617| 0.783584871 9.51% 0.494 3.076| 87.724| 105.000| 86.937 6.393 0.050,

C1 Glover Road Cc2 C1 110 1.79 6.35 197 845 0.8454| 5.17079 5| 3.52254| 17.61270833| 3.8100 21.4227| 0.375 0.0051 0.015 0.1104| 108.516| 0.98251988| 19.74% 0.764 5.419| 87.206| 187.000| 86.252 4.640|Low End

C2 Glover Road CExt1 C2 106 1.61 1.61 171 171 0.1707| 7.12104 5| 0.71108| 3.555416667| 0.9660 4.5214| 0.375 0.0040 0.015 0.1104| 96.1034| 0.870134231 4.70% 0.445 5.200f 88.623| 45.000| 88.500 4.125 1.294]

C3 Local Road 3 C3 C2 0 0 2.95 0 478 0.4779| 5.79578 5| 1.99104| 9.955208333| 1.7700 11.7252| 0.250 0.0050 0.015 0.0491| 36.4432| 0.742415598| 32.17% 0.662 5.689| 87.881| 110.000| 87.331 5.419 0.125|

C4 Local Road 16 C4 C3 110 .51 2.95 56 478 0.4779| 5.79578 5| 1.99104| 9.955208333| 1.7700 11.7252| 0.250 0.0050 0.015 0.0491| 36.4432| 0.742415598| 32.17% 0.662 4.604| 88.306) 73.000( 87.941 5.629 0.060

C5 Local Road 16 C5 C4 0 0 1.05 0 179 0.1785| 7.05736 5| 0.74375 3.71875| 0.6300 4.3488| 0.250 0.0055 0.015 0.0491| 38.222| 0.778652049 11.38% 0.517 3.330| 88.658| 53.000| 88.366 4.544 0.060

C6 Local Road 16 C6 C5 170 1.05 1.05 179 179 0.1785| 7.05736 5| 0.74375 3.71875| 0.6300 4.3488| 0.200 0.0075 0.015 0.0314| 24.617| 0.783584871 17.67% 0.591 3.416| 89.240| 71.000| 88.708 3.330 0.050,

Cc7 Local Road 16 Cc7 C4 175 1.39 1.39 243 243 0.2433| 6.63376 5| 1.01354| 5.067708333| 0.8340 5.9017( 0.200 0.0075 0.015 0.0314| 24.617| 0.783584871 23.97% 0.644 3.068| 89.300| 79.000| 88.708 4.252 0.402
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MEMO Dlu{

TO: Dave Maunder, P.Eng., Principal (Aquafor Beech Limited)

FROM: Matthew Murdock, P.Eng.
Doug Onishi, P.Eng.

CC: Margaret Fazio, Senior Project Manager, Infrastructure Planning (City of
Hamilton)

DATE: May 31, 2018

SUBJECT: Fruitland-Winona Block 2 Servicing Strategy— Watermain Hydraulic
Report (Revised)

OUR FILE: 15-1936

Introduction

Dillon Consulting Limited (Dillon) was retained by Aquafor Beech Limited to
evaluate the infrastructure servicing for the Fruitland-Winona Block 2 Servicing
Strategy. This memorandum provides an analysis of the proposed water system
servicing at a functional design level consistent with the City development guidelines
(City of Hamilton, 2016). In particular, the present analysis is consistent with the
evaluation criteria described in Appendix A.4 of that document under “Uncertain high
density residential or ICI usage associated with Block Servicing”. Consequently, the
demand criteria assessed are outlined in detail in this document. Additional design
criteria are adapted from provincial guidelines (Ontario Ministry of the Environment and
Climate Change, 2008).

The study area is bounded in the north and south by Barton Street and Highway No. 8
respectively. The west and east are bounded by Watercourse 6 and Glover Road
respectively. The area is predominantly planned for residential use with park and
greenspace. The total serviceable area, based on proposed zoning approach and
secondary plan densities, includes an estimated demand population of approximately
3,900 capita equivalent. Existing serviced lands include institutional and arterial
commercial already serviced by water systems on Highway No. 8 and Glover Road and
are not included in the above capita equivalency estimate. These properties are not
considered further in the present analysis as they do not represent additional projected
demands.

Criteria

The following sections outline the analysis criteria for the proposed block servicing.

DILLON CONSULTING LIMITED

www.dillon.ca
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Domestic Demand

The study area design criteria are established on the basis of existing data as extracted
from the hydraulic model provided by the City and the provincial design guidelines. A
design basis is established from the more conservative of the available sources and is
summarized in Table 1 below.

MOECC Design

Demand Scenario :
Basis !

City Model 2 Design Basis

Per Capita Demand
[L/c/d]

Maximum Day Peak
Factor 2.00° 2.00 2.00
[XADD]

Peak Hour Peak Factor
[XADD]

1. Refer to (Ontario Ministry of the Environment and Climate Change, 2008) Chapter 3,
Part 3.4.2 Domestic Water Demands

270 to 450 281 4204

3.00° 2.99 (3.80)° 3.80

2. City of Hamilton coarse trunk system water model version 7.2 as provided by the
City, present demand and factors based on model 2011 average day demand of
212,595.3 m*/d and census population of 756,600 (Statistics Canada, 2012).
Maximum day and peak hour peaking factors are calculated from model 2011
maximum day and maximum hour demands of 424,979.6 m®d and 636,217.5 m®/d
respectively. All demands and peaking factors are based on blended sources
including residential and ICI.

3. Peaking factors per Table 3-1 (Ontario Ministry of the Environment and Climate
Change, 2008) for population between 3001 to 10000.

4. The per capita demand of 360 L/c/d is used for design of sanitary sewers as adapted
from the sanitary sewer design flow per engineering guidelines (City of Hamilton,
2016), (City of Hamilton, 2012). A factor of approximately 85% is allowed as the
recovery rate for potable water to sanitary flow resulting in a per capita demand of
420 L/c/d. This value is considered conservative versus existing average day
demand represented in the model and is between the design values provided by
MOECC.

5. A peak hour factor, based on capital value of 2052, of 3.80 is calculated from the
Harmon formula for a population of 3900 equivalent and is conservatively applied as
the design basis as noted.

Fire Flow Demand

With regard to fire flow, the typical approach for development servicing is to calculate a
flow requirement according to a standard methodology (Fire Underwriters Survey,

DILLON CONSULTING LIMITED
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1999). The methodology requires detailed knowledge of the architectural design of
proposed buildings. This level of detail is not known at this time. Consequently, the
alternative approach used in this evaluation is to overlay anticipated available fire flow
capacity as observed by hydrants within the development watermain network as
calculated within a water system model. This approach is consistent with the City’s
policies, specifically, Appendix A.4, as noted earlier. The future site-specific
development applications would be required to identify actual fire requirements and
confirm that the requirements do not exceed the design allowance of this evaluation.
See Attachment A for further details. In particular, future detailed design of the
proposed development shall be required to demonstrate that alteration and
development of the drinking water system will comply with Form 1 requirements,
including the requirement that district pressure meet or exceed 140 kPa (20 psi) supply
pressure under year 2031 maximum day demand with fire flow.

A hydrant capacity approach is used to establish a design basis for fire flow
requirements, with a standard classification adopted from NFPA 291 (National Fire
Protection Association, 2016) as summarized in Table 2 below. This evaluation will
seek an available fire flow capacity equal or superior to Class AA.

| Flow Capacity
Hydrant Class

[US GPM] [L/s]
Class AA > 1500 >94.6
Class A 1000 to 1499 63.11t0 94.6
Class B 500 to 999 31.5t0 63.0
Class C <500 <315
FUS 1999 Credit Range - 16.7 to 33.3

Boundary Conditions

The simulations were performed using boundary condition parameters according to the
default settings in the coarse water model provided by the City. In particular, the
following boundary conditions relevant to the study are observed for all model

scenarios:
Grimsby Supply (Reservoir):  151.16 m HGL
HDR1C Tank: 132.16 m HGL
HWHLP-PMP-2: Active
HWHLP-PMP-3: Active
HDO04B-PMP-1. Active
HDO5A-PMP-2: Active
HDO5A-PMP-3: Active
HDO5A-PMP-4: Active

DILLON CONSULTING LIMITED

www.dillon.ca
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The water distribution network surrounding the study area as potential points of
connection include (clockwise from north-west):

400 mm Barton Street between Jones Road and Glover Road;

400 mm Glover Road between Barton Street and Highway No. 8;
200 mm Highway No. 8 between Glover Road and Jones Road; and,
300 mm Jones Road between Highway No. 8 and Barton Street.

This system is further reinforced along the northern segment with interconnection to a
750 mm watermain along Barton Street. See
Figure 1 below for a summary of the proposed study area and existing watermains.

Subdivision Computer Model

The design pressures for services on the watermain network are defined in Section
10.2.2 of the provincial guideline (Ontario Ministry of the Environment and Climate
Change, 2008) and are summarized in Table 3 below.

Condition Maximum ' Normal Operation Fire Flow
Pressure [kPa] | 700 | 350 to 480 | > 140

The watermain network was modeled using road rights-of-way and a main north-south
spine with box-grid services along collector roads. The model assumes Hazen-Williams
coefficient of friction (C-Factor) in accordance with Table 10-1 of the provincial guideline
for distribution design (Ontario Ministry of the Environment and Climate Change, 2008).
The resulting C-Factors are 100, 110, and 120 for pipe sizes of 150 mm. 200 mm. and
300 mm respectively. These friction factors are considered conservative versus new
PVC pipe with documented long-term C-factors in excess of 140. The water model
elevations were set to grade elevation based on topographical contour data. This
approach slightly underestimates service pressure observed at pipe depth, but provides
results closer to hydrant pressure. The proposed watermain network is presented with
pipe diameters in Figure 1 below.
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Figure 1. Fruitland-Winona Block Servicing Model Representation (BSS Drawing Fig-5.11)
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Analysis

Water demands were applied to the network according to proposed land use and per
capita demand. The total build-out demand is 20.7 L/s under average day conditions.
The network was simulated under the following future conditions representing year 2031
background system demand within the coarse pipe model provided by the City:

Scenario 1: future peak hour conditions (PHD 2031);

Scenario 2: future maximum day (MDD 2031);

Scenario 3: present average day (MDD 2011); and,

Scenario 4: future maximum day plus fire flow (MDD 2031 + FF).

The hydraulic results are summarized in the following sections.

System Pressures and Available Fire Flow

The pressure and available fire flow results are summarized in Table 4 below according
to the scenarios described above. The 200 mm east-west lateral through the proposed
roundabout and the 300 mm north-south main from Barton Street to the roundabout
were both upsized to meet fire flow design basis for all but two locations as noted.

. . Scenario .
Scenario 1 Scenario 2 Scenario 4

o 3
Statistic PHD 2031 MDD 2031 ADD 2011 MDD+FF

[kPa] [kPa] [kPa] [L/s]
Minimum 349.7 365.9 377.0 71.1
Maximum 414.1 430.2 442.2 > 150
Average 375.9 392.4 403.8 >95
Meets Eval_uation Yes Yes Yes See Note 1
Criteria

1. The proposed evaluation criterion for available fire flow is met at all model nodes
except the two cul-de-sac locations. These two locations are anticipated to meet
the NFPA 291 Class A flow conditions.

The Fruitland-Winona block study area pressure district was reviewed under the fire
flow analysis (Scenario 4) for residual pressure within the system. All model nodes
were found to have residual pressure of greater than 140 kPa within the broader study
area context, including pressure districts No. 1, No. 4, and No. 10 as shown in Figure 2
below.

The hydraulic modelling demonstrates that the servicing study will meet the
requirements of anticipated fire flow including supply pressure greater than or equal to
140 kPa (20 psi) under 2031 maximum day plus fire flow demand and within the

~—
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limitation of available design detail. Detailed design of the future development shall be
required to demonstrate at the draft site plan stage that alteration and development of
the drinking water system will comply with Form 1 requirements.
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Figure 2. Model Study Area (Circled) and Pressure District Context (Red)
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Transient Pressures

The system is not evaluated for transient pressures at this stage of design as final
materials have not been selected. A transient analysis should be performed at the
detailed design stage.

System Flushing

The system is not evaluated for final flushing arrangement as the location of hydrants
and final watermain configuration should be established at detailed design. The
proposed configuration includes two cul-de-sac locations with potential dead-end
connections that will require consideration. Developers will be required to maintain an
adequate chlorine residual through water quality flushing or other means until adequate
chlorine residual is established. The system needs to be evaluated for final flushing
arrangement during detailed design when the hydrant placement is being finalized along
with alternative connections and valve placement.

System Resilience

The block servicing geometry provides for two potential interconnection opportunities to
Jones Road and to Glover Road. One or both of these alternatives could be used to
reinforce the Highway No. 8 interconnection or possibly defer the connection according
to build-out phasing. The Jones Road connection could be extended through the buffer
area with directional drilling or other alternative construction means to reduce impacts.
The hydraulic benefit of these two alternative connections should be reviewed for merit
during detailed design. Overall impacts to water age were not reviewed, but could be
considered during detailed design particularly if development phasing is anticipated to
span a long period.

The draft site plan submissions shall comply with City standards for minimum number of
system connections; in particular, at the time of this report, the standard for servicing
areas with more than 100 units shall require a secondary connection. Based on the
information available at the time of this report, a watermain connection on Local Road
3 west of Local Road 16 across Watercourse 7.0 could be considered during detailed
design.

Conclusions

The block servicing strategy for the proposed study area is evaluated according to City
and provincial standards. The coarse water model provided by the City was used to
evaluate the proposed watermain network and projected build-out demands under a
number of scenarios. The following conclusions from the analysis and evaluation are
made:

The service pressures under ultimate build-out (currently 2031) conditions are
expected to range between 350 kPa and 442 kPa, which are within standards
established by the MOECC and the City of Hamilton guidelines;
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Required fire flows can be achieved under maximum day demand conditions
for the proposed development under existing and ultimate build-out (currently
2031) conditions with the exceptions as noted for Table 4; and,

Under maximum day plus required fire flows for ultimate build-out conditions,
the pressure area bounding the study area is not observably impacted per
model results and the system is expected to maintain pressures above 140 kPa
at ground level at all points in the study area.

The system presented may benefit from one or more alternatives for interconnection at
Jones Road or Glover Road. Hydraulic merit of these interconnections should be
reviewed at detailed design as a means to facilitate development phasing. Anticipated
water age could be evaluated in more detail; however, the City model would require
extended period simulation validation data.
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Comprehensive Development Guidelines and Financial Policies Manual

M.1.4. Appendix A.4 - Guide to Technical Documents Required for Various

Applications
Water System Evaluation Criteria for Develop
Type of Development Peak D d Calculati Required Fire Flow [RFF) Hydraulic Modeling (WaterCAD)
Calculation
Parking lots, restaurant patios, Not requined Not required Not required

street furniture additions, site plans
inareas not serviced by munidpal
water

1-2 Single Family residential or 1

Not required; will use

Not required unless planning

Will look at hydrant flow tests in Hansen and identify if

semi-detached unit on an infill lot assessment, census, MP documents indicate abnormally there is a low flow/pressure issue; may result in
values for modeling Lirge floor area (2. monster programming a Capital work
homes)
Groupsof 3-5 single family homes Not required; will use Required; need proponent to Typically screen RFF at location versus flow tests to
assessment, census, MP identify spacing of units, determine strength/adequacy of supply
values for modeling materiaks of construction, floor | Where system s weak (district boundary, extremity of
areas system, older area) may ask for investigation
Subdivision develop sinexcess | Required in order to modify Required, need proponent to Required to support Form 1 application and
of 5 homes (Note thistypically model demands Lo analyse identify spacing of units, demonstrate that no point in district will fall below 140
means watermain extensions and pre- and post-development materiak of construction, floor kPa under Max Day + fire demands
hence Form 1 application) areas
Townhouse Blocks [ 1 or 2 blocks, | Required; fixture unit method Required; need proponent to Wil screen location against flow test results
2-4 units/block, separation > 3m) recommended identify spacing of blocks, For small townhouse blocks and where system is weak
materials of construction, total may ask for impact investigation
foor areas May involve redesign of budding to incorporate fire

walls, brick exterior to reduce Required Fire lows

Townhouse Blocks | 3 or more

Required; fixture unit method

Required; need proponent to

Will screen location versus flow test results

blocks, 4-8 units/block, sep rec nded identify spacing of blocks, In most cases will ask for demonstration that required
Im+f-) materiaks of construction, total flows can be delivered
floor areas May involve redesign of building to incorporate fire
walls, biick exterior 1o reduce Required Fire flows
Uncertain high density resic I | Estimate required which will Estimate typical of zoning Hydraulic analysis required based on Block servicing
BTTCT U o SO H I Wil BCr | COpaeO I SUDMEaoN S [ TE e W WiR D COnaTeg | SSUMPCIE TC CoTaDIEn N UPpeTTonTon
Servicing she plan stage o submission at site plan stage | de At site plan submission proposal will be
compared to assumption and
1. if usage or RFF less than Block servicing assumption
no need for further analysis

2.1 usage or RFF greater than Block servicing
asswmption, supplemental analysis required

depending on fire separation)

Nursing homes, senior’s residences, | Required; fixture unit method Required need proponent to Will sareen location versus flow test results
dormitories , hotels{inew recommended identify matenals of For small addition separated by 2hr rated fire walls
construction and additions) construction, total floor likely no modeling required but where system is weak
{addition or entire buildi may ask for impact investigation regardiess

For larger with <2hw fire will ask for
demonstration that required flows can be delvered
May involve rededgn of bullding to incorporate fire

walls, brick exterior to reduce Required Fire flows

Schools, hospitals

Required; fixture unit method
recommended number of
students, beds, special
fixtures (pook, equipment) to
be defined

Required, need proponent to
identify matenals of
construction, total floor
areas{addition or entire building
depending on separation)

Will sareen location versus flow test results
For small addition separated by Zhr mated fire walls
likely no modeling required but where system is weak
may ask for impact investigation regardiess
For larger 85 with <2hv fire s will ask for
demonstration that required flows can be delivered
May involve redesign of bullding to incorporate fire
walls, bck exterior to reduce Required Fire flows
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Air Drainage Analysis (Stoney Creek Urban Boundary Expansion — Block 2)
Dillon Consulting Ltd.

Executive Summary — Air Drainage Analysis Dillon Consulting Limited

The City of Hamilton requires an Air Drainage Analysis for the Block 2-Fruitland-Winona
Block Servicing Strategy Area, Urban Hamilton Official Plan, Stoney Creek Urban
Boundary Expansion (the SC-Plan) area located within the City of Hamilton in southern
Ontario, Canada.

The desktop analysis includes a review of the area’s topography and an analysis of the
area’s climatology.

The objective of this analysis is to study the effect of the proposed development within
the SC-Plan to the micro-climate in the region. Of particular interest to the study is the
impact of the positioning of a cul-de-sac within the SC-Plan.

Archived climate data for three nearby weather stations indicates that the predominant
winds will be from the west and southwest direction. Furthermore, the data have shown
December and February being the months with the highest number of fog occurrences
while freezing fog was more frequent during February.

There are two types of low temperature injury conditions: advection frost and radiation
frost during the growing season and advection freeze and radiation freeze during the
dormant period. Advection frost is a regional frost event and it occurs when low
temperature air masses which originate from northern regions move into the area. This
kind of event can be understood through the analysis of climatological data and the
topography of the region. Radiation frost is a micro-scale climate event and is generally
site specific. Radiation frost is typically caused by cold air accumulation near the ground
surface, which can occur in the spring or fall. Low temperature freeze events occur
during the winter months when plants are not actively growing but are in a dormant state
to survive winter conditions.

Tender fruit trees and wine grapes can be damaged in the winter due to very low
temperatures that go below their acclimation points. The damage often includes cracking
of trunks and branches, the death of flower and leaf buds or total death of trees and
vines.

Following the desktop analysis of the microclimate and the topography in the area
contained by the current SC-Plan (Figure 3), the proposed development is not expected
to block the southwesterly-to-northeasterly direction air flow. The new development is
not expected to impede the natural air movement and may assist in mixing the boundary
air layer (a layer near the ground) by creating eddies (turbulences), thus aid in streaming
any cold air descending from the Niagara Escarpment, i.e. preventing air stagnation.
Meanwhile, the roads (existing and proposed), the Watercourses and the natural open
spaces outlined in the SC-Plan will help to channel the air downstream toward Lake
Ontario.
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Air Drainage Analysis (Stoney Creek Urban Boundary Expansion — Block 2)
Dillon Consulting Ltd.

The current position of the cul-de-sac outlined in Figure 3 (adjacent to Highway No. 8 to
the west of the Collector Road) with its narrow opening on Highway No. 8 may aid in the
air drainage process (south-to-north), but its contribution is expected to be minimal.
Relocating the Cul-de-sac further north is not expected to affect the overall air drainage
process. It is recommended to retain the narrow opening on Highway No.8 if the cul-de-
sac is to be relocated.
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Air Drainage Analysis (Stoney Creek Urban Boundary Expansion — Block 2) Dillon Consulting Ltd.

1. INTRODUCTION

The City of Hamilton requires an Air Drainage Analysis for the Block 2-Fruitland-Winona
Block Servicing Strategy Area, Urban Hamilton Official Plan, Stoney Creek Urban
Boundary Expansion Tertiary Plan (hereafter called the SC-Plan) area in Ontario, Canada.
The subject lands are shown in Figure 1 and are generally bounded by Barton Street to
the north, Highway 8 to the south, Glover Road to the East, and Jones Road to the West.

Amec Foster Wheeler was retained by Dillon Consulting Limited to conduct a desktop Air
Drainage Analysis for a proposed development on the subject lands. The analysis
evaluates the effect of the proposed development on the micro-climate in the region.

Topography influences the air flow movement and microclimatology of any area. Nocturnal
cooling caused by radiation (emission of longwave radiation from the ground) is the main
reason for cold air draining from mountains or higher elevations into valleys or lower
ground under the influence of gravity. A katabatic wind is a term used to describe
downslope air movement (e.g. downslope air movement from the Niagara Escarpment
toward Lake Ontario). Solar et al. (2002) found that within an hour after sunset, larger
variations in surface temperature developed with localized cooling were found in wind
sheltered locations. The authors also found that stronger stratification conditions and
weaker air flow produce deeper drainage current.

Downward heat fluxes and intermittent turbulences are expected to break down the air
drainage flow few times during each night. Boundary layer flow acceleration and the
reduction of Richardson number (buoyancy to flow shear ratio) are likely to increase
mixing of the air near the ground with the air several meters higher (Solar et al. 2002).

New urban developments can alter the natural air flow pattern by blocking and/or affecting
the air mixing and turbulences in the area. Such changes can, therefore, affect the micro-
climate in that area. To study such effects, it is important to analyze the topography,
current air flow, and climate conditions of the area.

Data from three nearby weather stations: Vineland, Burlington Piers, and Hamilton Airport,
were collected for this purpose. Based on the archived data availability, the Burlington
Piers and Vineland data were compiled for the period of January 2003 through the end of
December 2015, whereas the Hamilton Airport data was compiled for the period of
December 2011 through the end of December 2015.

The following sections will provide a geographical overview of the area, the SC-Plan,
climatological maximum and minimum temperatures, prevailing winds, topography, and
summary and conclusions of the air drainage analysis.
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2.0 STONEY CREEK URBAN BOUNDARY EXPANSION (BLOCK 2)

The Stoney Creek community is located in the eastern part of the City of Hamilton, also
known as Hamilton East, in southern Ontario, Canada. The community is situated between
Lake Ontario to the north, the Niagara Escarpment to the south, the Hamilton city center to
the west, and the Town of Grimsby to the east as shown in Figure 1 below. The unique
climate and rich soil conditions in the area are favorable to the cultivation of fruits and
vegetables.

Figure 1. Stoney Creek Urban Boundary Expansion (Block 2) area in light shaded pink. ©
Google Earth.

The Niagara Escarpment and Lake Ontario play a major role in moderating the
temperature during winter and summer producing almost ideal climate conditions for wine
and ice wine production in the area. In addition to the wine industry, the area is also well
known for a variety of fruit crops including peaches, cherries, grapes, apples, pears, and
strawberries. Figure 2 below shows the proposed development area in relation to the
2005 Greenbelt Area (dark green) produced by the Ministry of Agriculture and Food,
Ministry of Municipal Affairs and Housing and Ministry of Natural Resources.
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Figure 2. Map showing the Greenbelt Plan produced by the Ministry of Agriculture and
Food, Ministry Affairs and Housing and Ministry of Natural Resources (2005).

3.0 BLOCK 2-FRUITLAND-WINONA BLOCK SERVICING STRATEGY
TERTIARY PLAN (SC-PLAN)

The proposed development inside the SC-Plan consists of dwelling development in the
area bounded by Barton Street to the north, Highway 8 to the south, Watercourse 6.0 to
the west, and Glover Road to the east. Figure 3 shows the Block 2-Fruitland-Winona Block
Servicing Strategy map provided by Dillon Consulting Limited. The major roads have
north-north-east to south-south-west alignment (Jones Road, Collector Road, and Glover
Road) and east to west alignment (Barton Street, Highway No. 8).
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Figure 3. Stoney Creek Urban Boundary Expansion (Block 2) Tertiary Plan.

The proposed and uses in the SC-Plan are primarily mixed residential units (low and
medium density), other land uses include commercial, Parklands, Stormwater
Management (SWM), and Natural Open Spaces. The plan also features a new collector
road (aligned south-south-west to north-north-east) approximately in the middle of the
development, as well as two new east-west aligned roads connecting the new collector
road to Jones Road on the west and to Glover Road on the east. The SC-Plan includes a
proposed cul-de-sac adjacent to Highway No. 8 and to the west of the collector road
(denoted by the Comment in Figure 3). This cul-de-sac may be shifted further north to a
point that is approximately level with the corner of the Fruitland Christian Reformed Church
property corner.

4. TEMPERATURE DISTRIBUTION

Climatological data from Environment and Climate Change Canada (ECCC) from the three
weather stations were used in this analysis. Internal software was used to quality check
the validity of the data and to produce several figures that are used in the analysis and
presented in this document.
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The two primary features in this area are the landscape — notably the Niagara Escarpment
with lowlands near Lake Ontario, and Lake Ontario itself. These are among several
features that contribute to the spatial temperature variation in the area. Figure 4 below
depicts spatial temperature variations during fall, winter, and spring. When comparing the
data from Vineland weather station (WS) with the data from the Hamilton Airport WS, the
effect of the warmer marine environment and topography on the Vineland area is
noticeable with observed maximum and minimum temperatures that are generally warmer
than those observed at the Hamilton Airport WS.

Burlington Piers
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Figure 4. Maximum and Minimum Temperatures from the three weather station for the
period starting January 2003 and ending December 2015.
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5. WINDS
A. PREVAILING WINDS

To determine the prevailing orientation of the wind in the area, hourly data of wind
direction collected from the three weather stations are plotted for the months of October
through April. Figures 5 to 7 show the prevailing winds on a monthly basis at the three
locations. The prevailing winds at Burlington Piers are westerly and southwesterly, while
the north to the northeast is considered the second most common wind direction (Figure
5). Similarly, the Vineland prevailing winds are from the west and southwest during the
winter season, while a north-to-east component of the winds become as prevalent during
spring (Figure 6). The Hamilton station data also show that the prevailing winds are from
the west and southwest direction (Figure 7).

Figure 5. Continues to the next page
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Figure 5. The prevailing winds from Burlington Piers weather station for the months of
October through April (2003-2015).

Figure 6 continues to the next page
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Figure 6. The prevailing winds from Vineland weather station for the months of October
through April (2003-2015)

Figure 7 continues to the next page
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Figure 7. The prevailing winds from Hamilton Airport weather station for the months of
October through April (2011-2015).
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B. PREVAILING WINDS UNDER FREEZING AND SUB-FREEZING
TEMPERATURES

The tender fruit and grapes in the area are mostly affected by sub-freezing temperatures.
The dataset used in the section above were filtered for temperatures at or below freezing
to show the prevailing winds during such conditions.

The monthly prevailing wind direction at or below freezing point is shown in Figure 8
below. Westerly to southwesterly winds are prevailing at Burlington Piers and Hamilton
during such conditions. Meanwhile, winds from the west to west-south-west are prevailing
in the Vineland area during late fall and through early spring under freezing and sub-
freezing temperatures.

Figure 8 continues to the next page
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Figure 8 continues to the next page
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Figure 8. Late fall, winter, and mid-spring prevailing winds from the Burlington Piers
weather station (Nov-Apr), the Vineland weather station (Oct-Apr), and Hamilton Airport
weather station (Oct-Apr) at or below freezing temperatures.
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C. PROBABILITY OF FROST OCCURENCE

Frost is considered one of the main causes of significant losses to fruit crops. Cloud cover
plays a major role in frost development along with other weather parameters. The
Burlington Piers and Vineland weather stations are automatic reporting stations and lack
any reports of cloud cover or weather condition reports (e.g. precipitation type, fog,
freezing fog). To draw a generalized idea about the frequency of frost occurrence in the
area, data from the three weather stations were filtered using relative humidity (equal or
higher than 90%), air temperature (equal or below freezing), and calm wind conditions
(less or equal to 4 km h™). The database from the Hamilton Airport weather station
contains hourly weather reports which will be discussed later.

Figures 9 through 11 show the time in hours versus the relative humidity at the Burlington
Piers, Vineland, and Hamilton Airport weather stations. Although the results in the three
figures below show that the area is prone to frost events, the Vineland region can be
considered more susceptible to frost events due to its low elevation and geographical
location in relation to the other sites (the median of the box and whisker plot of the
Vineland area have higher frequency at or near the 90% relative humidity during evening
and overnight hours). The figures also show that the frost potential extends longer in the
Vineland region at the end of fall and early spring (i.e. November and March).

Figure 9 continues to the next page
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Figure 9. The temporal probability of frost occurrence for the Burlington Piers weather
station (Nov-Apr) with calm winds and at or below freezing temperatures conditions.
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Figure 10 continues to the next page
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Figure 10. The temporal probability of frost occurrence for the Vineland region (Nov-Apr)
with calm winds and at or below freezing temperatures conditions.
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Figure 11 continues to the next page
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Figure 11. The temporal probability of frost occurrence for the Hamilton Airport weather
station (Nov-Apr) with calm winds and at or below freezing temperatures conditions.
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D. FOG AND FREEZING FOG

As mentioned earlier, the Hamilton Airport weather station reports hourly weather
conditions. Figure 12 shows the westerly and southwesterly winds are more common
during fog incidences. In addition to the southwesterly to west-south-west wind
component, the northeasterly winds are also common during freezing fog cases as seen in
the figure to the left. Higher frequency of fog was reported during December and February,
followed by November and January with lesser reports during March, April, and October,
respectively, as seen in figure 13. Whereas, higher occurrences of freezing fog were
recorded in February, with lesser reports during November, January, and December,
respectively. The historical weather data also shows that the majority of the reported fog
and freezing fog incidences were associated with movement of larger weather systems
and distinct air masses as indicated by the higher wind speeds.

Figure 12. Wind directions during fog (right) and freezing fog (left) observations at the
Hamilton Airport weather station (2011-2015).

Met-Ocean Services Confidential Page 24 of 49



Air Drainage Analysis (Stoney Creek Urban Boundary Expansion — Block 2) Dillon Consulting Ltd.

Figure 13. Fog (right) and freezing fog (left) observation during each month at the
Hamilton Airport weather station (2011-2015).

6. TOPOGRAPHY

The area under proposed development in the SC-Plan is approximately 0.59 km? as
shown in the gray shaded region below in Figure 14. The area is located between the
Niagara Escarpment to the south and Lake Ontario to the north. The area bounded by the
Niagara Escarpment and the SC-Plan is much steeper than the area between the
development and Lake Ontario. The ground at the top of the Niagara Escarpment is
standing at ~200 m above mean sea level (MSL) and the ground elevation descends
steeply northward towards the SC-Plan area. The ground elevations within the PLAN are
ranging between 95 m (south facing) to 88 m (north facing) above MSL. There is a gradual
decrease in the landscape elevation starting from the northern boundary of the SC-Plan
toward the railway track (86 m above MSL), and ending at ~80 m above MSL at the
shorelines of Lake Ontario.

Figure 14. Topographical map of the area. ©Natural Resources Canada.

Met-Ocean Services Confidential Page 25 of 49



Air Drainage Analysis (Stoney Creek Urban Boundary Expansion — Block 2) Dillon Consulting Ltd.

7. SUMMARY AND CONCLUSION

The Block 2-Frutiland-Winona Servicing Strategy Block Plan (SC-Plan) outlines the
development of low to medium density dwelling units, Neighbourhood Park, SWM Pond,
pre-existing institutions, and natural open spaces. The developed area is expected to
feature a new south-north collector road, approximately in the center of the development in
addition to two new east-west aligned roads connecting Jones Road and Glover Road to
the collector road.

The analysis of the weather data obtained from the three nearby weather stations
(Vineland WS, Burlington Piers WS, and Hamilton Airport WS) suggests the following:

Prevailing winds are from the west and southwest direction

The Vineland area has the most moderate temperatures among the three stations
Based on archived observations from the Hamilton Airport WS, the highest fog
incidences happened during December and February, with February being the
month with the highest number of reported freezing fog events.

The westerly and southwesterly winds were the dominant direction during fog
events whereas northeasterly, southwesterly, and west-southwest winds were the
dominant directions during freezing fog events.

Based on the microclimate and topography in the area as evaluated in this desktop review:

The proposed development as shown in Figure 3, is not expected to block the
southwesterly-to-northeasterly direction air flow as it may assist in mixing the
boundary air layer by creating eddies (turbulences), thus aid in streaming any cold
air descending from the Niagara Escarpment, i.e., prevent air stagnation.

The proposed development is not expected to significantly impede the natural air
movement in the area due to the alignment of the current and proposed roads and
water courses.

The ultimate location of the cul-de-sac has minimal impact on the overall air
drainage patterns and is not recommended that air drainage be the primary
consideration for the cul-de-sac location. The maintenance of a narrow opening
along Highway 8 is desirable from an overall air drainage perspective, but not
expected to significantly affect the general air flow if removed.

The proposed road crossing culverts for Watercourse 6.0 and Watercourse 7.0 are
to have as large an opening as practical to allow air drainage flow along the
watercourse corridor.
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DIAR HASSAN, PH.D., P.MET.
ATMOSPHERIC SCIENTIST

CORE SKILLS

» Dual-polarimetric and conventional Radar-based Rainfall Algorithms

» Dual-polarimetric and conventional Radar-based Snow-Water
Equivalent Algorithms

» Dual-polarimetric and conventional Radar-based Solid Snowfall
Algorithms

» Meteorological Consultation and tailored weather forecast for an
array of commercial clients

» Weather observation field campaigns

» Weather Forecasting

» Seasonal forecasting

PROFESSIONAL SUMMARY

Dr. Hassan is an accredited Professional Meteorologist with a decade of experience. He
has served as a consultant meteorologist for an array of clients such as energy,
transportation, airport ground operation, school boards, municipalities, Film Industry,
Consultant Engineering companies, and sport and social events.

As a seasonal forecaster, Dr. Hassan possesses nine years of experience in producing
and briefing the North American seasonal outlook. He was presented as an expert subject
matter on different media platforms.

Challenged by the low radar-based estimation of snow-water equivalent, Dr. Hassan
focused his Ph.D. project on improving such estimation through the use of conventional
and dual-polarimetric weather radars. He established an algorithm that better estimate
snow-water equivalent than the currently employed one by the Canadian Radar Network.
Furthermore, he established a new algorithm that directly estimates solid snowfall rates.
The latter algorithm provides crucial information to different industries, particularly to the
transportation sector.

The decision to gradually upgrade the Canadian Radar Network and equip them with dual
polarimetric capabilities intrigued Dr. Hassan, and he, therefore, establish new
polarimetric-based algorithms that estimate rainfall rates. Moreover, he devised a logic
tree that optimizes on rainfall estimation by selecting a specific algorithm based on the
polarimetric radar variables.

Dr. Hassan has a wide range of academic experience as a lecturer at different academic
levels up to the graduate level. He held the position of an academic supervisor for six
years, during which he was responsible for the management and liaison of a wide range of
academic activities.

PROFESSIONAL QUALIFICATIONS/REGISTRATION(S)
Professional Meteorologist Accreditation (Operation), ECO Canada, 2018

Professional Meteorologist Accreditation (Research), ECO Canada, 2018
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EDUCATION
Ph.D. Dual and Conventional Weather Radar-Based Precipitation Algorithms, Dept. of
Earth Science and Space, York University, Toronto, Ontario, 2015

Project Management Certificate, Sheridan College, Oakville, Ontario, 2009

M.Sc. Dual-polarimetric radars, Dept. Of Meteorology, Al-Mustansiriya University,
Baghdad, 1998

B.Sc. Physics/Meteorology, Dept. Physics, Al-Mustansiriya University, Baghdad, 1996

MEMBERSHIPS/AFFILIATIONS
Canadian Meteorological and Oceanographic Society (CMOS)

American Meteorological Society (AMS)

LANGUAGES
English, Kurdish, Arabic, and fair knowledge of French

EMPLOYMENT HISTORY
Amec Foster Wheeler, Ottawa, Ontario, Atmospheric Scientist, Dec 2015 to present.

York University, Toronto, Ontario, Research Associate, Nov 2015.

Pelmorex/The Weather Network, Oakville, Ontario, Consultant Meteorologist, 2006 to
2015.

Pelmorex/The Weather Network, Oakville, Ontario, Seasonal Forecaster, 2007 to 2015.
A private entity, Abu Dhabi, UAE, Academic Supervisor, 2001 to 2006.

AIS, Abu Dhabi, UAE, Lecturer, 1999 to 2001.

Al-Mustansiriya University, Baghdad, Lecturer, 1998 to 1999.

PUBLICATIONS AND CONFERENCES

- Hassan, D., P. A. Taylor, G. A. Isaac, 2017: “Snowfall Rate Estimation Using C-
Band Polarimetric Radars”, Meteorol. Appl. Accepted.
Hassan, D., P. A. Taylor, G. A. Isaac, 2017: “C-Band Polarimetric-Based Rainfall
Estimation”, Submitted.
Hassan, D., P. A. Taylor, G. A. Isaac, 2017: “Solid Snowfall Rate Estimation Using
a C-Band Radar”, to be submitted.
Hassan, D., G. lIsaac, and P. Taylor, 2013: “Snow Liquid Water Equivalent
Estimation from Polarimetric Weather Radar Perspective”, Eastern Snow Conf.,
Huntsville, Ontario.
Hassan, D., G. Isaac, and P. Taylor, 2012: “Estimating Snowfall Rate Using WKR
Polarimetric Radar Data”, CMOS Montreal, Quebec.
Boodoo, S., D. Hudak, M. Leduc, A. Ryzhkov, N. Donaldson and D. Hassan, 2009:
"Hail detection with a C-Band Dual Polarization radar in southern Canada." AMS
34th Conference on Radar Meteorology, Williamsburg, VA, USA.
Hassan, D., R. Al-Naimi, and K. Al-Jumaily, 2001: “Depolarization effects due to
some atmospheric constituents”. Al-Mustansiriya J. Sci., vol. 12, No. (2), pp 171-
178.
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PROJECT
- Air Drainage Analysis City of Hamilton: Fruitland-Winona (2017)

Study the effect of the new development of the microclimate and their subsequent

effect on the tender fruits in the area.

Borden Gold Project, Chapleau, Ontario (2017)

A comprehensive climate study for the area, including Temperature, Precipitation,

IDF curves, Evapotranspiration, and Windrose.

Maintenance Decision Support System (MDSS) (2016-2017)

Upgrade the current MDSS Maritimes client pavement treatment.

Votgle Plant Local Intense Precipitation and Warning Time Evaluation,

Southern Nuclear, United States (2016)

Investigate into extreme precipitation events in southeastern United States,

including storm identification, data collection, storm typing, and reporting.
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RON BIANCHI, BSC (HON) BCERT FRMETS

SENIOR ASSOCIATE — DIRECTOR OF STRATEGIC DEVELOPMENT  CLIMATE AND
TERRESTRIAL WEATHER - MET-OCEAN SERVICES

CORE SKILLS

» Project Management and Application Development

» Client Relationship Development

» Expert in Meteorological Sciences and Climate
Change Analysis

» Meteorological applications in Mining,
Energy/Power, Insurance, Infrastructure, Aviation
and Environmental Assessment

PROFESSIONAL SUMMARY

Ron Bianchi is a senior associate specializing in the fields of meteorology, atmospheric
sciences, and climate change. Ron has over twenty-five years’ experience managing
clients and projects in many verticals including meteorological forecasting, energy, power,
insurance, infrastructure, aviation, environmental assessments, air permitting, and mining.
Ron specializes in developing unique meteorological services, such as technical/scientific
reports and studies, specific weather forecast products, atmospheric modeling with various
in-house models, baseline climate and climate change analysis reports. Additional
services such as meteorological instrumentation installation and training Ron specializes in
the area of applied industrial meteorology via meteorological operations, project execution,
business development, and strategic planning, in both the public and private sectors.

» Over twenty-five years of forecasting experience in the private and government
sectors;

» Expert knowledge of meteorological production and dissemination methods;

» Reputation for leadership within organizations and within the meteorology profession;

» Able to bridge government and private sectors to exchange technology, training, and
business plans;

» A deep understanding and proficient with all meteorological models;

» Extensive experience with various meteorological monitoring observing systems and

their specific applications;

Able to quickly put new meteorological technology into operation;

Exceptional communication and interpersonal skills that clients and internal staff;

In-depth knowledge of principles and methods for curriculum and training design;

Highly sophisticated analytical skills, and strong ability to assimilate complex concepts

and translate them into real world results.

Ron’s position at Amec Foster Wheeler as a senior associate and Director of Strategic

Development for the Met Oceans group will provide guidance to the group’s growth and

new business opportunities, along with applying his expertise within the Met-Ocean group

and internal and external clients.

vVvyyvyy

PROFESSIONAL QUALIFICATIONS/REGISTRATION(S)
Certified Project Manager, 2010
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EDUCATION
BSc (Hon) in Physics and Meteorology — University of Toronto, (1987)

Ivey School of Business, University of Western Ontario, Executive Management Program
(2000)

Canada School of Public Service- Federal Service (2005)

MEMBERSHIPS/AFFILIATIONS
American Meteorological Society-Professional Member

Royal Meteorological Society — Professional Member and Fellow

Canadian Meteorological and Oceanographic Society- Past President, current member
Australian Meteorological Society-Professional Member

National Weather Association —Professional Member

American Geophysical Union-Member

LANGUAGES
English

EMPLOYMENT HISTORY
Senior Associate, Director of Strategic Development - Climate and Terrestrial Weather -
Met-Ocean Services - current

PANAM Lead Meteorologist, Sailing Venue RCYC at Toronto 2015 Pan/Parapan American
Games

February 2015 to July 2015

Director of Meteorology, Atmospheric Group Manager at Golder Associates -
Environmental Sciences

Division, 2007 to 2015

Vice President of Meteorology and Executive Meteorologist at The Weather
Network/MeteoMedia,

1997 to 2007

Operations Manager, Ontario Storm Prediction Centre at Environment Canada -
Meteorological

Service of Canada (Federal Government), 2005 to 2006
Primary Load Forecast Meteorologist - Weather Services Operations Planning &
Interconnections at

Independent Electricity System Operator (IESO) 1996 to 1997

REPRESENTATIVE PROJECTS
Weather Forecasting

PANAM TO2015 Games - Toronto, Ontario, Canada
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Lead Meteorologist - providing detailed meteorological forecasts specifically geared to
competitive sailing. Designing state-of-the-art meteorological workstation and WRF
Modelling for advanced forecasting and warning capabilities. Daily briefings with venue
operators, race committee, coaches, and athletes. Ensuring all involved are provided with
the most accurate weather forecasts and warning system that ensured their safety and
security during the games.

Chase Energy Canada Limited - Alberta, Canada

Provide weekly rolling temperature forecasts for all of Canada. The forecasts consisted of
a graphical product displaying trends of warmer to cooler than normal conditions for all
regions of Canada. Along with a brief commentary on current Meteorological trends that
might impact energy production across the country.

City Oakville Storm Water Monitoring

Weather tracking/high-resolution precipitation forecasts. Oakville, Ontario, Canada.
Provide high-resolution precipitation forecasts specific to the city of Oakville to enable
storm monitoring teams to capture storm water and provide analysis. Forecasts were
provided via email and telephone consultation along with weather briefings to provide "go-
no-go" on weather events that met various City of Oakville criteria.

National Pre-Olympic Qualifiers — VVancouver, Canada

Provided the Ontario provincial sailing team with high-resolution WRF model wind data
(hourly and 1 km resolution) over the race area of the event. Daily weather briefings and
tactical wind strategy consultation via the internet and telephone.

Canada Summer Games - PEl, Canada

Provide the Ontario provincial sailing team with high-resolution WRF model wind data
(hourly and 1 km resolution) over the race area of the event. Daily weather briefings and
tactical wind strategy consultation via the internet and telephone.

Alaska North Slope Liberty Geotechnical Project (Repsol) — Alaska, USA

Provided meteorological support for drilling operations. Daily weather forecasts (short and
long term), daily climatological data, atmospheric forecasted pressure trend, ice thickness
and movement, tidal periods beneath the sea ice, specific surface weather forecast maps,
and maintaining a continuous weather watch for warnings for a safe and secure working
environment

Cliffs Natural Resources - Ontario, Canada

Provided biological survey teams (winter track count) with local aviation forecasts for low
flying helicopter surveys. Along with wind, QPF, and visibility forecasts in designated
areas, defined by the client.

Sir Adam Beck, OPG Niagara Fall, Ontario, Canada

Provided daily forecasts, with special attention to QPF (rainfall) during a construction
phase for major repairs at Sir Adam Beck site. The forecast is used for planning of daily
construction and safety of the crew. On-call briefings were also provided on active weather
days.
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Mining
Adriana Resources Inc. - Lac Otelnuk Mining Ltd. - Northern Quebec, Canada

Installed weather station and set up a monitoring program. Analysis and quarterly reports
were produced and provided to various disciplines in hydrology, geology, geotechnical
working groups. Provided baseline regional climate summary and analysis, and climate
change work for Environmental Assessment.

Aurora Energy Ltd. Newfoundland, Canada

Installed weather station and set up a monitoring program. Analysis and quarterly reports
were produced and provided to various disciplines in hydrology, geology, geotechnical
working groups. Provided baseline regional climate summary and analysis, and climate
change work for Environmental Assessment.

AREVA Resources - Nunavut, NW.T., Canada

Provided the Probable Maximum Precipitation (PMP) for the Kiggavik project located west
of Baker Lake, Nunavut. The objective of the report is to provide a precipitation value that
will serve as a conservative basis for design for various engineered structures such as
tailings management areas and water treatment ponds.

Trelawney Mining and Exploration Inc.-Northern Ontario, Canada

Installed on-site weather station is to capture the local weather effects. Set up a monitoring
program. Analysis and quarterly reports were produced and provided to various disciplines
in hydrology, geology, geotechnical working groups. Provided baseline regional climate
summary and analysis, and climate change work for future Environmental Assessment.

Cliffs Natural Resources - Ontario, Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Conducted MM5 and CALMET modeling northern Ontario and ferrochrome
production facility. Climate baseline and climate change work for Environmental
Assessment.

Focus Graphite — Quebec, Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Conducted MM5 and CALMET modeling western Quebec. Climate baseline and
climate change work for Environmental Assessment

Ivaco Rolling Mills — Quebec, Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Conducted MM5 and CALMET modeling southern Quebec. Climate baseline and
climate change work for Environmental Assessment

Globestar Moblan — Northern Quebec, Canada
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Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Conducted MM5 and CALMET modeling northern Quebec. Climate baseline and
climate change work for Environmental Assessment.

Walker Aggregates- Ontario, Canada

Duntron Weather station repair and calibration. Conducted microclimate study of possible
effects due to the expansion of the aggregate pit on a specific and rare fern plant species.

Focus Graphite — Quebec, Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Conducted MM5 and CALMET modeling western Quebec. Climate baseline and
climate change work for Environmental Assessment

Cliff Mine Site and Cliffs FPF Site — Northern Ontario, Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Conducted MM5 and CALMET modeling northern Ontario and ferrochrome
production facility. Climate baseline and climate change work for Environmental
Assessment

Walker Aggregates- Ontario, Canada

Duntron Weather station repair and calibration. Conducted microclimate study of possible
effects due to the expansion of the aggregate pit on a specific and rare fern plant species.

Hammond Reef — NW Ontario, Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Conducted MM5 and CALMET modeling northern Quebec. Climate baseline and
climate change work for Environmental Assessment.

Barrie Landfill — Barrie, Ontario, Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Developed a dust and odor mitigation process.

Prodigy Gold — NW Ontario, Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Climate baseline and climate change work for Environmental Assessment

Morelos Mining Operations — Mexico

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Climate baseline and climate change work for Environmental Assessment

Met-Ocean Services Confidential Page 36 of 49



Air Drainage Analysis (Stoney Creek Urban Boundary Expansion — Block 2) Dillon Consulting Ltd.

Kabanga Nickel — Africa

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Climate baseline and climate change work for Environmental Assessment.
Particular attention to the boundary layer winds and production of wind-roses for each day
and month for air dispersion modeling.

Climate Studies and Climate Change Analysis

Region of Waterloo- Ontario, Canada

Provide an overall objective of the climate analysis is to prepare a summary of climate
data for the Region of Waterloo that will help it understand the current climate conditions,
how this climate has changed over the past 30 years or so, and how the climate is
projected to change in the near future. This detailed analysis will provide the basis for
initiating discussion of an adaptation strategy; and discussion of the possible need for an
improved assessment of short-term weather forecasting. The focus of the report was for
the hydrology group in the Region of Waterloo.

Onca Puma Microclimate Assessment - Puma, Brazil

Technical report in a micrometeorological assessment of the possible effects of the molten
slag dump on the local meteorology and climate. Responsibilities included meteorological
data analysis, development of several meteorological data sets for heat transfer models,
local climate data analysis and assessment of potential microclimate impacts.

Town of Sombra, Ontario, Canada

Technical Memorandum will describe the severe precipitation event recorded in Sombra
Ontario. The Technical memorandum described the synoptic large scale event that led to
the severe precipitation event.

NWMO - Nuclear Waste Management Organization (NWMO), Ontario, Canada

Several locations (14) studies and technical memorandums regarding baseline climate and
climate change possibilities

And long term effects for the various project sites.

PIEVEC - Infrastructure Ontario Climate Change Vulnerability Assessment -
Ontario, Canada

Provide an overall objective of the climate analysis is to prepare a summary of climate
data that will help it understand the current climate conditions, how this climate has
changed over the past 30 years or so, and how the climate is projected to change in the
near future. Then developed working training sessions with various internal PIEVEC
members.

Walker Aggregates — Microclimate study on plant species

Technical report in a micrometeorological assessment of the possible effects expansion on
the local meteorology and climate. Responsibilities included meteorological data analysis,
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development of several meteorological data sets local climate data analysis and
assessment of potential microclimate impacts on various plant species.

POWER/Energy
Wind Energy Inc. Galetta, Quebec

Preliminary analysis of a potential wind energy project in the Quebec region. Used existing
data to assess the physical and wind characteristics of the site and forecast wind energy
potential based on historical and modeled MM5 data. Responsible for CALMET modeling
to downscale RUC model output, conducting wind analysis on a refined spatial resolution
to locate the maximum wind potential energy and comparison study using on-site surface
station data.

Windfield Energy Inc. Ontario, Canada

Provided Windfield Energy Inc. to carry out a preliminary analysis of a potential wind
energy project in the Ottawa region. Used existing data to assess the physical and wind
characteristics of the site and forecast wind energy potential based on historical and
modeled MMS5 data. Responsible for CALMET modeling to downscale RUC model output,
conducting wind analysis on a refined spatial resolution to locate the maximum wind
potential energy and comparison study using on-site surface station data.

Teck Coal - Alberta, Canada

Provided Teck Coal Limited Cardinal River (Teck Coal) to carry out a preliminary analysis
of a potential wind energy project at the Cardinal River site. Used existing on-site captured
data to assess the physical and wind characteristics of the site and forecast wind energy
potential based on historical and modeled MM5 data. The report included forecast wind
energy potential based on historical data; Develop an energy production model based on
installation scenarios, and Provide a financial analysis based on estimated project costs
and energy generation.

Nanticoke New Nuclear Plant Build Project — Nanticoke, Ontario, Canada

Responsible for the completion of the air quality component of the EIS for Bruce Power -
Nanticoke New Build. Responsibilities included installing meteorological on-site station,
data analysis, development of several meteorological data sets for dispersion modeling,
climate data trend analysis and assessment of climate change on the possible project.

Westcoast Connector Gas Transmission Project — B.C. Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Conducted MM5 and CALMET modeling. Climate baseline and climate change work
for Environmental Assessment. Provided Technical Report on the verification of on-site
weather data to Environment Canada forecast weather data.

Modeling
Halton Region - Ontario, Canada

Conducted meteorological modeling using MM5 and CALMET for Halton Region airshed
study. The process of verifying and validating the quality of the meteorological data
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includes comparing with local surface stations, presenting annual, seasonal and day/night
wind-roses, atmospheric stability, annual and seasonal mixing height, and average wind
flow in the computational domain during Ontario smog days advisory.

Kinross Gold Operation - Chukotka Region, Russia

Conducted MM5 and CALMET modeling and provided detail analysis of MM5 and
CALMET output. The analysis illustrates the model output capability to simulate downslope
and upslope wind flows which usually occurs in the mountainous region.

Aurora Energy Ltd- Newfoundland, Canada

Installed on-site weather station for baseline data collection and providing maintenance of
the station. Responsible for continued QA/QC and analysis of the recorded meteorological
fields. Climate baseline and climate change work for Environmental Assessment.

Covanta/Green Island Energy — BC, Canada

Conducted MM5 and CALMET modeling and provided detail analysis of MM5 output. The
analysis includes presentation of thermal induced wind flow in coastal region during high-
pressure system, model output verification using four surface stations in the region and
wind pattern comparison to CMC model output presented by Canadian Wind Energy Atlas.
The meteorological data provided to Covanta Energy to be used for air dispersion
modeling has been peer reviewed by Dr. Joseph S. Scire of TRC and Dr. Li Huang of
British Columbia Ministry of Environment. The reviewers have expressed great confidence
in the data provided.

Xstrata - Sudbury, Ontario, Canada

The meteorological data set development to generate three-dimensional meteorological
fields for 2008 to 2010 periods. The Calmet model is initialized by RUC (Rapid Update
Cycle) model output and surface meteorological fields recorded at Sudbury Airport. Dr.
Robert Bloxam and Dr. John Liu of Ontario Ministry of Environment reviewed and
approved the use of the meteorological data for air dispersion modeling.

ExxonMobil — Halifax, Nova Scotia, Canada

Prepared meteorological dataset for air dispersion modeling and managed the air quality
study for two ExxonMobil gas plants in Nova Scotia. The report of the study was well
received during the presentation by ExxonMobil.

Health Canada Ottawa, Ontario, Canada

Conducted and MM5 and CALMET modeling for three Iron and Steel industries located in
Ontario, Manitoba, and Alberta.

Diavik Diamond Mine- N.W.T.,Canada

Responsible for MM5 modeling, conducting wind analysis on refined spatial resolution to
locate the maximum wind potential energy, and developing verification methodology to
increase client’s confidence in modeling output

Burnco - Ontario, Canada
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Conducted MM5 and CALMET modeling and provided detail analysis of MM5 and
CALMET output for air dispersion modeling.

Madawaska — Ontario, Canada

Conducted meteorological modeling using MM5, CALMET, and Aermod. The process of
verifying and validating the quality of the meteorological data includes comparing with local
surface stations, presenting annual, seasonal and day/night wind-roses, atmospheric
stability, annual and seasonal mixing height, and average wind flow in the computational
domain.

Insurance
Frank Cowan Company — Princeton, Ontario, Canada

Provide technical due diligence for weather forecasting needs and possible use for a
website for all their insurance clients. Provided final approval of certified government
forecasts for website use.

Various Client members of Frank Cowan Company — Princeton, Ontario, Canada

Several Client of FCC were referred to complete several technical memorandums and
weather/climate summaries for the various municipalities that are members of FCC.

PMP

Barrick Gold Corporation- Ontario, Canada

Estimated the Probable Maximum Precipitation for Barrick Gold - Hemlo property.
Areva Resources Canada Inc. - Nunavut, NW.T., Canada

Estimated the Probable Maximum Precipitation for the area of proposed uranium mining
and milling operation at Kivallik region. The probable maximum precipitation value will be
used for tailing pond and dam design.
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E ANDRE POIRIER, P.ENG.
SENIOR ENGINEER / MUNICIPAL DESIGN PROJECT MANAGER

CORE SKILLS
» Municipal Engineering
» Water and Wastewater Servicing

Professional Summary

André Poirier is a water systems engineer with over 18 years of experience on a variety of
infrastructure projects. André has led teams in identifying solutions that provide practical
and cost-effective long-term solutions to water and wastewater servicing issues. His
experience includes infrastructure planning, design, construction management, and
infrastructure optimization. Project experience includes System Master Planning, Class
Environmental Assessments, Conveyance Studies, Life-Cycle Costing exercises,
Servicing Capacity Studies, Flow monitoring and I/l analysis, and the development of
water and wastewater servicing strategies. On the design side, he has managed linear
projects (water, wastewater, steam, and storm), stormwater management facilities, and
multidisciplinary small facility projects including pump stations, odor control facilities. André
supports on a rigorous approach to systems planning, design, and operations that
integrate policy, physical capacity limits, demand/load projections based on measurable
trends in the system, as well as a creative analysis of opportunities to best meet the
system, needs with the most simple and long term cost effective approach. Andre
supports a knowledge-based decision-making approach that facilitates knowledge transfer
and higher-order consensus-based decisions.

EDUCATION
B.Sc., Water Resources, University of Guelph, Guelph, ON, Canada, 1997

B.Ed, Math & Science, York University, Toronto, ON, Canada, 2000

MEMBERSHIPS/AFFILIATIONS
Professional Engineers Ontario (PEO —since 2002)

LANGUAGES
Fluent in English, French, & Spanish. Speak, read and write Persian and Arabic

Representative projects
Class EAs / Planning — Water Wastewater Servicing — Master Plans

Twinning of Primary Transmission Main — Preliminary Design & EA — Elgin Area Water
Supply.

2007, Lead Project Engineer. A 15.7 km transmission main from the Port Stanley
treatment plant to the St-Thomas Terminal Reservoir is the primary conduit for the Elgin
Area Water Supply System. It is also the limiting component from a capacity perspective.
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The design exercise considered the optimal size of the new main 900 to 1350 mm in terms
of future demand as well as the feasibility of various proposed routes.

Lake Huron and Elgin Area Water Supply System —Master Plan

2008-2010, Project Manager. The Lake Huron and Elgin Area Primary Water Supply
Systems (PWSSs) provide treated water to a municipal area of approximately 450,000
including the Cities of London, St. Thomas, and Strathroy as well as other townships in
Huron, Middlesex, and Elgin Counties. The PWSSs regularly update their Master Plan
once in 5 years. The Master Plan provides a 20-year capital plan that provides timing and
costs for major capital projects driven by demand, reliability, or regulatory consideration.
The study considered the City of London’s plans to implement a new pressure zone in the
City of London as well as the new regulatory impacts associated with the Great Lakes
Sustainable Water Resources Agreement.

City of Cambridge, Boxwood Eco-Industrial Subdivision

2007 — 2010, Project Manager / Engineer. A Municipal Class Environmental Assessment
for storm drainage and stormwater management sanitary and water services, zoning by-
law amendment, detailed design for infrastructure required to develop a new industrial
subdivision, to meet the demand for serviced land and attract business to the city. The
subject property comprises some 90 ha of predominantly agricultural lands within the
designated urban Greenfield areas of North Cambridge. The EA has was completed in
2008, subsequently, there was an amendment associated with locating the pumping
station on a neighboring property, as well as a sot sharing agreement for use of the
pumping station. Services including 3 SWM ponds, a sanitary pumping station, roads
water, and sewer were completed in 2014. Lands are now occupied by various industries
including aerospace and others.

York Region Water & Wastewater Master Plan

2015, Deputy Lead, Infrastructure Planning. York Region's 5-year update of its Master
Plan in 2015 addressed a few challenges including - regulatory issues related to Lake
Simcoe and the Ontario Great Lakes Strategy, and the need to evaluate servicing
strategies based on the expansion of Lake Ontario based or Lake Simcoe based water
supply growth. Authored the technical memorandum evaluating constraints and
opportunities related to the expansion of Lake Simcoe based water supply into urban
growth areas of Newmarket, East Gwillimbury, and Aurora as a means of limiting the
transfer of Lake Ontario Water out of the Lake Ontario Watershed boundary.

Grimsby Water Storage Expansion EA

2015, Project Engineer. Reviewed siting options for a new water reservoir in the
Grimsby Water Supply System (Niagara Region).

Bronte Meadows Servicing Study — Halton Region — Water & Wastewater Lead

2016, Bronte Meadows is a 152 ha area in East Burlington that is zoned for employment
land use. A servicing study was conducted based on the Region of Halton’s Infowater™
and InfoSewer™ planning models. The subject lands were originally planned to be
serviced out of Burlington Zone 2 (B2) — the study reviewed the topographic
requirements and determined that the area needed to be serviced from a higher pressure
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zone. With information from the InfoWater™ model, the study reviewed options for
extending Zone 3 service into this area as well as the level of service available from the
existing and planned Zone 3 storage, conveyance and pumping facilities. The study
confirmed the downstream capacity of the wastewater collection system and identified
connection points and a conceptual sewer layout for the development. A staged
approach was presented allowing for the Burloak Drive corridor to be serviced as an
initial stage bringing water services from zone 3 down to Burloak Drive and connecting to
an existing sanitary sewer at Burloak and Mainway.

Class EA for the Storm Sewer Outlet to Mill Creek — the City of St. Thomas

2009, Project Manager. A 100-year sewer outlet running through a ravine in St. Thomas
requires an upgrade to meet current standards and to remediate erosion caused by a
washout at certain points in the system. The sewer runs primarily through people’s yards
and there were some ambiguity in the access (easement) agreements that needed to be
addressed.

Huron Industrial Park Sanitary Sewer Extension

2010, City of London Project Development Consultant. An existing study had indicated a
new sewage pumping station was required. A careful review of the service area
determined that a gravity solution was possible providing a cost effective servicing plan. A
conceptual sewer design was prepared in June 2010 and the City was able to go through
the environmental assessment process and construct the sewer in a period of 8 months.

Thundering Waters Servicing Plans — City of Niagara Falls — Water & Wastewater Lead

2016, Thundering Waters is a 196 ha multi-use residential, commercial, and institutional
development in Niagara Falls.

Burnt Log Management Lands — Environmental Servicing Implementation Report -
Brampton

2014, Project Manager — Lead Engineer. Development of a servicing plan for a 20 ha, 800
unit medium density development. Stormwater management is achieved through LID
measures including roof drainage separation, bio-retention and multiple outlets to receiving
wetlands.

Countryside Employment Lands & Residential Block — Functional Servicing, Environmental
Impact Mitigation, Wetland Monitoring, Stormwater Management Staging — City of
Brampton

2011-2013. Project Manager - multidisciplinary natural feature assessment and mitigation
plan for a 60 ha industrial development to meet TRCA and City of Brampton requirements.

Combined Sewers / Sewage Pumping Stations / Odour Control & Sewer
Remediation

Old Orchard & Woodsview Sewage Pumping Station, CSO and Forcemain Upgrades -
Region of Niagara (Grimsby)

2015, Project Manager — Design phase. Upgrades to two pump stations in Grimsby,
including full replacement of forcemains, construction of combined sewer overflow pipe in
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the right of way upstream of one pump station. As part of the project, a review of the CSO
volume and configuration was conducted resulting in significant cost savings on the CSO
Super-Pipe construction through the system through an optimized configuration.

Clarence Street Sewer Separation and Road Reconstruction — City of London

2006, Project Engineer — Design and Construction. A 100-year-old combined brick sewer
system existed in the subject area. The solution involved providing a new storm sewer in
the roadway with 3 principal outlets: 2 connections to the existing storm sewers, and
retrofitting an existing combined sewer overflow outlet to the Thames River that as a storm
sewer outlet. MOE (Now MOECC) was consulted prior to applying for an approval.
Completed as part of a total road reconstruction and water main replacement.

Gordon Avenue Sewer Remediation & Biofilter — City Of London
2005, Project Manager. Design & construction of the sewer on Gordon Avenue Hill
(Phase 1), design & construction of a biofilter odour control system (Phase Il)

Ash Lagoon Decant Recycle System — Pump Station — City of London
2006, Project Manager. Pump Station and Forcemain that recycles ash decent through
the wastewater treatment plant to comply with MOE requirements.

Crestwood — Pump Station — Wet Weather Overflow - City of London
2006, Project Design Engineer. Design & construction of a wet weather storage at the
upstream end of the wastewater collection system reducing stress downstream.

Linear Infrastructure - Tunneling / Microtunneling / Trenchless Design &
Construction

Queen Street Major Trunk Storm Sewer, Stratford, ON, Canada

2016, Lead Civil Design Engineer — preliminary, detailed design and construction
specifications for a major trunk storm sewer that includes a 600 m x 2250 mm diameter
curvilinear section to be installed by micro tunneling.

London District Energy to St. Joseph’s Hospital Steam Transmission Main

2008-2009, Project Engineer — Contract Manager. 3 km x 400 mm insulated steam main
and 100 mm condensate return linking the Hospital to London District Energy’s Natural
Gas Cogeneration facility. Accelerated Construction Schedule - Design contract awarded
in June 2009 and construction began on September 1st, 2009 with a 90-day completion
schedule that was met by December 2009. Engineers & crews working 7 days a week.
Directional drilling across two railways, as well as major intersections.

Preliminary Design of East Brampton Waterman (1500 mm ID x 5km Zone 4 & 900-
1200 mm ID x 5 km Zone 5) Region of Peel

(2014-2015) Project Team Advisor - Linear Construction Concepts— The scope of the
project was to review alternatives for two large diameter water mains connecting
Beckett Sproule Pumping Station and the East Brampton Pumping Station. My role was
to assist the team in reviewing the construction methodologies (open cut, trenchless incl
micro-tunnel, and ETBM) through a critical section of the project (Clark Boulevard from
Highway 410 to Dixie Road and Queen Street). The evaluation considered various
trenchless approaches, and alignments for the two watermains, in order to optimize the
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overall value of the design in terms of construction cost, temporary & permanent
property impacts, and disturbance to the public, traffic intersections etc.

Kingsleigh Court / Alliance Road Watermain Renewal — Construction Phase — Region of
Halton

2010, Project Manager Owner. Replacement of Watermains along Kingsleigh Court,
Structural Lining of Cast Iron Watermain through Alliance Road Easement. A joint project
between the Town of Milton and the Region of Halton. Coordinated with road
reconstruction of Kingsleih Court.

Villages of Sally Creek — Phase | and Il — Detail design of municipal services -City of
Woodstock

2004, Project Engineer. Completed detail design of phase 1 of a site servicing plan for a
residential and commercial Development. Conducted detail Design of Sanitary services,
water distribution, Storm Sewers and 3 SWM facilities.

Water Supply — System Control & Optimization

St. Jacobs Elmira Demand Forecasting and Operational Optimization — Pilot Project —
Region of Waterloo

2006, Project Engineer. The optimization program accurately predicts the short-term
water demand in the system & provides control set points that allow the operators to
eliminate fluctuations in production, reducing the total stress on the water supply system.

Intelligent Sanitary Flow Monitoring, Inflow & Infiltration & Sewer Capacity
Assessment

Annexation Lands West Sewer Capacity Study — City of Barrie

2014, Project Manager. The City of Barrie annexed 2335 ha along its Southern Boundary
in 2010. Deployment of 5 telemetered flow monitors and two rain gauges to establish the
existing user generated flows and Inflow/Infiltration (I/I) flows to establish the available
capacity in the sewer system for servicing the western portion of the annexation lands.

Langstaff Gateway West — Sewer Capacity Study

2012, Project Manager. Equipment Selection, deployment, and operation of sanitary flow
and rainfall monitoring equipment. Sewershed flow characterization, residual capacity
evaluation, and development staging plan for Langstaff Gateway Richmond Hill Centre.

Asset Management

City of Toronto Stormwater Management Ponds Condition Assessment

2015-2016, Project Manager. Completed an asset management exercise with the City of
Toronto to evaluate the condition of 37 SWM ponds including the Morningside area SWM
ponds, the Dunkers Flow Balancing CSO system, the Humber Bay SWM Pond, and the
Earl Bales SWM Facility.

Stormwater Management
Highbury Estates Subdivision — Killaly North Regional SWM facility — City of London
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2004, Project Engineer. Detail design of servicing for a 102 lot subdivision and for a
regional SWM facility to service 106 ha.

Fanshawe Ridge Subdivision —SWM facility — City of London
2005, Project Engineer. SWM staging plan.
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KEVIN W. KER,
B.Sc.Agr., M.Sc., B.Ed., PhD, P.Ag.

EDUCATION

B.Sc. Agriculture (Hon), University of Guelph, 1980
M.Sc. University of Guelph, 1984

B.Ed. University of Western Ontario, 1992

Ph.D. Brock University, 2010

PROFESSIONAL ORGANIZATIONS

American Society of Enology and Viticulture (ASEV)
ASEV - Eastern Section (director 2010-2013)
Ontario Institute of Agrologists (OIA)

Agriculture Institute of Canada (AIC)

National Viticulture and Enology Extension Leadership (US)

POSITIONS HELD

1997-Present: Ker Crop Management Services (KCMS), President

1997-Present: Lecturer and Part time Instructor, Dept of Biological Sciences, Brock
University

1997-Present: Research Associate and Professional Affiliate, Brock University Cool
Climate Oenology and

Viticulture Institute (CCOVI)

1984-1997: Horticultural Crop Specialist /Pest Management Specialist (Tree Fruit and
Grapes), Ontario

Ministry of Agriculture, Food and Rural Affairs, Vineland, Ontario

1983-1984 Research Associate/ Pest Management Specialist, Ontario

Ministry of Agriculture, Food and Rural Affairs

1980-1983 Research Associate, Department of Environmental Biology,

University of Guelph

EXPERIENCE

Currently, Dr. Ker and KCMS are working in conjunction with Brock University on a Best
Practices for Grape production project and providing the expertise and work to assess vine
hardiness and vine survival (http://www.ccovi.ca/vine-alert/). In addition, he has been
retained by the Ontario Tender Fruit Producers to undertake a 5 year study of tender fruit
tree ( 2013-2018) hardiness and creation of an automated network alert program to assist
growers in decision making to mitigate of potentially harmful weather events (low winter
temperatures, frost etc.).

Dr. Ker has been affiliated with the Cool Climate and Oenology and Viticulture Institute
(CCOVI) of Brock University since its inception in 1997. In addition, Dr. Ker has been a
lecturer for courses in Grapevine Biology 2P99 (Vine biology, vine nutrition, vine
physiology and development). and Grape Pest Management 4P30 (all aspects of pest and
disease management, sprayer applications and alternative pest control practices) as part
of the four year honours science degree program at Brock University. Dr. Ker has over 30
years of professional experience across Canada conducting research (Agriculture and
Agri-Food Canada and the University of Guelph) and providing extension services for the
Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA) as a specialist for
Viticulture and Grape Integrated Pest Management (IPM), Research Associate, Pest
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Management Advisor (Tree fruit and Grapes), and Horticultural Crop Advisor (Tree Fruit
and Grapes). During his tenure with OMAFRA he authored and co-authored numerous
publications that include the bi-annual crop production publications used by all members of
the tree fruit, grape and wine industry and multiple factsheets on insect and disease pests.

Dr. Kevin Ker is:

past chair (2005-2007) of the Ontario Grape and Wine Research and Services
Committee;
C) member of the National Viticulture and Enology Extension Leadership Committee (US);
11 Past Chair of the Niagara Peninsula Fruit and Vegetable Growers Association
Convention (1988-
1991);
1 Past advisor to the Teaching Vineyard Committee for Niagara College and Brock
University;
and has served on other group and industry related organizations.
As senior consultant with KCMS, Kevin advises wineries, grower cooperatives, individual
producers as well as
associations, educational institutions and government. He has been an invited speaker to
conferences, symposia and
educational institutions in Canada, United States, Australia, New Zealand and China to
deliver presentations and
lectures on Tree Fruit production; Grape IPM; viticultural practices; Winter Injury
Evaluation and Protection
strategies; vineyard and orchard nutrition and many other topics.
Kevin as part of KCMS was retained by the Ontario Grape Growers Marketing Board and
the Ontario Tender Fruit
Producers’ Marketing Board to provide regional IPM services to members in Niagara and
Southwestern Ontario
(1997-2009) and with other agencies to undertake ongoing research for pesticide
registrations, vineyard
management practices and evaluation of novel pest control strategies.
Currently, Dr. Ker and KCMS are working in conjunction with Brock University on a Best
Practices for Grape
production project and providing the expertise and work to assess vine hardiness and vine
survival
(http://www.ccovi.ca/vine-alert/). In addition, he has been retained by the Ontario Tender
Fruit Producers to
undertake a 5 year study of tender fruit tree ( 2013-2018) hardiness and creation of an
automated network alert
program to assist growers in decision making to mitigate of potentially harmful weather
events (low winter
temperatures, frost etc.).

Recent Publications and Presentations:

"1 Willwerth, J., Ker, K., and Inglis, D. (2014) Best Management Practices for Reducing
Winter Injury in

Grapevines. CCOVI, Brock University, St Catharines, ON. 05 September 2014. 82 pp.

"1 Ker, Kevin W. (2014). Vine Nutrition. Andrew Peller Ltd, Kelowna B.C. June 02, 2014

Met-Ocean Services Confidential Page 48 of 49



Air Drainage Analysis (Stoney Creek Urban Boundary Expansion — Block 2) Dillon Consulting Ltd.

"1 Ker, Kevin W. (2014). Dealing with Adverse Weather Conditions in Vineyards. Andrew
Peller Ltd, Kelowna

B.C. June 02, 2014

"1 Ker, Kevin W. (2012). How Growing Season Weather Patterns Affect Vine Hardiness.
2012 CCOVI Lecture

Series. February 29, 2012. Brock University, St. Catharines, ON

"1 Ker, Kevin W. (2012) Presentation on Viticulture Needs and Activities. Senate Standing
Committee on

Agriculture and Forestry. February 15, 2012. Ottawa ON

1 Ker. K. W. and M. K. Kompf. (2012). Growing Concerns - Dealing with Reduced
Professional Resources.

International Cool Climate Symposium. February 02, 2012. Hobart Tasmania ( poster)

"1 Ker, Kevin W., Brewster, R., Willwerth, J. and Inglis, D. (2012). Climatic Influences on
Vine Hardiness —

Vine Assessments and Use of Protection Practices. International Cool Climate
Symposium. February 02, 2012.

Hobart Tasmania

1 Stafne, Eric T., Hellman, Edward, Striegler, R. Keith, Kelsey, Kathleen, Greer, Lane and
Ker, Kevin. (2012).

eViticulture: Online Educational Materials for Commercial Grape Growers Developed by
the Grapes

Community of Practice. International Cool Climate Symposium. February 02, 2012. Hobart
Tasmania (poster)

11 Pickering, Gary, Hallett, Rebecca, Inglis, Debbie, McFadden-Smith, Wendy, and Ker,
Kevin W. (2012).

Coccinellidae and Ladybug Taint in Cool-Climate Wine Regions: the Threat and
Sustainable Prevention

Practices. International Cool Climate Symposium. February 02, 2012. Hobart Tasmania.

"1 Ker, KW. (2011) Grapevine Nutrition. New England Vegetable and Fruit Conference.
December 16, 2011.

Manchester, NH.
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1 Introduction
Aquafor Beech Limited has been retained by the City of Hamilton to conduct
environmental investigations in supporting Block Two of the Fruitland — Winona Block
Servicing Strategy.

This report provides an assessment of the ecological features and functions within the
study area and is intended to support the evaluation of servicing from an ecological
perspective. Specifically, this report outlines the study area in a landscape context,
provincial and regional policies that affect the servicing strategy, current environmental
conditions, a description of the proposed future land uses and associated servicing,
potential impacts to the Natural Heritage System (NHS) as a result of proposed
servicing, recommended mitigation measures to the potential impacts, and a summary
of key findings.

As part of the report, ecological studies were conducted within the area defined by the
City of Hamilton as Barton Street to the north, Highway 8 to the south, watercourse 6.0
to the west, and Glover Road to the east. This area is herein referred to as the study
area.

1.1 Study Area

The Block 2 study area (Figure 1-1) is located below the base of the Niagara
Escarpment, approximately halfway between the Niagara Escarpment and Lake
Ontario. There are no existing natural areas from the study area that act as a linkage to
either the Niagara Escarpment or Lake Ontario. The study area consists of natural lands
(wetlands, woodlands, thickets, cultural meadows, and watercourses), agricultural
fields, hedgerows, and plantations. The most prominent natural heritage features in the
study area are wetlands and woodlands associated with watercourses 6.0 and 7.0, and
a wetland complex (formerly a woodland-swamp complex) located in the north-east
corner. Existing land uses within the study area include agricultural, institutional,
commercial (i.e. a gas station), and rural residential uses. Surrounding land uses
consist of the aforementioned in addition to commercial uses along Barton Street. The
Queen Elizabeth Way (QEW) runs east and west, approximately 1 km north of the study
area.
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Figure 1-1: Block 2 Study Area
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1.2 Background Information Review
In preparation of this report, the following background information has been reviewed
and incorporated where relevant:

e City of Hamilton Urban Official Plan (2012);

e The Provincial Policy Statement (2014);

e Hamilton Conservation Authority policies and mapping;

e Hamilton Natural Areas Inventory Species Checklist Document (2014);

e Solicitation of natural heritage data form the Ministry of Natural Resources and
Forestry (MNRF);

e Natural Heritage Information Centre (NHIC)/MNRF database (Make-a-Map);

e Stoney Creek Urban Boundary Expansion (SCUBE) Subwatershed Study,
Phases 1 and 2 Final Report (Aquafor Beech Ltd., 2014);

e SCUBE Subwatershed Study, Phase 3; Implementation (Aquafor Beech Lid.,
2013);

e Fruitland-Winona Secondary Plan (City of Hamilton, 2016);

e Natural Heritage Assessment of Lands Bounded by Fruitland Road, Glover
Road, Barton Street and Highway 8, Hamilton (draft) (Dillon Consulting Ltd.
2009);

e Linkage Assessment of 860 and 884 Barton Street, Stoney Creek (Colville
Consulting Inc 2012); and,

e Historic and current aerial photography.

2 Policy Review
The following subheadings outline the NHS policy framework considered in the
development of the NHS and subsequent mapping provided by each policy.

2.1 Provincial Policy Statement

The 2014 Provincial Policy Statement (PPS), promulgated under the Planning Act,
directs municipal land- use planning activities related to matters of provincial interest.
Section 2.1.2 of the PPS states that:

the diversity and connectivity of natural features in an area, and the long-term
ecological function and biodiversity of natural heritage systems, should be
maintained, restored or, where possible, improved, recognizing linkages between
and among natural heritage features and areas, surface water features and
ground water features (Ministry of Municipal Affairs and Housing, 2014).

The PPS supports not only the protection of individual natural heritage features
(woodlands, wetlands, valleylands, wildlife habitat, etc.) but also the linkages that
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connect them into a broader Natural Heritage System (NHS). The NHS approach is
effective because it acknowledges that natural heritage features have strong functional
ties to one another, and this functionality may be compromised when such features
become isolated within a predominately agricultural or urban matrix.

The PPS defines a Natural Heritage System as:

A system made up of natural heritage features and areas, and linkages intended
to provide connectivity (at the regional and site level) and support natural
processes which are necessary to maintain biological and geological diversity,
natural functions, viable populations of indigenous species and ecosystems.
These systems can include natural heritage features and areas, federal and
provincial parks and conservation reserves, other natural heritage features, lands
that have been restored and areas with the potential to be restored to a natural
state, areas that support hydrologic functions, and working landscapes that
enable ecological functions to continue (Ministry of Municipal Affairs and
Housing, 2014).

The NHS approach is a useful method for the protection of natural heritage features and
areas because it reinforces an understanding that the elements of the system have
strong ecological ties to each other, as well as to other physical features and areas in
the overall landscape. The NHS approach also addresses a number of important land
use planning concerns, including biodiversity decline, landscape fragmentation and the
maintenance of ecosystem health.

2.2 City of Hamilton Urban Official Plan 2013 & the Fruitland-Winona
Secondary Plan

Consistent with the approach taken by the Province, the City of Hamilton has taken a
systems approach to natural heritage system planning: the NHS is comprised of Core
Areas and Linkages, as illustrated below in Figure 2-1. The City of Hamilton’s Urban
Official Plan (2012; Vol. 1, Chapter G) defines Core Areas as lands comprised of key
hydrologic features, key natural heritage features, and local natural areas. Linkages are
defined as natural areas that within the landscape that ecologically connect Core Areas.
These definitions are expanded upon below.

Furthermore, within the Fruitland-Winona Secondary Plan, policy B.7.4.11 states that
the Natural Heritage System is comprised of Core Areas, Linkages, Vegetation
Protection Zones and Restoration Areas.
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Figure 2-1: Overview of the City of Hamilton's approach to natural heritage planning

Applicable Definitions

The City of Hamilton has identified the components of a municipal NHS consisting of
Core Areas and Linkages. In identifying natural heritage features in the study area,
Aquafor Beech Limited relied on applicable definitions from the City of Hamilton’s Urban
Official Plan, as follows:

Key Natural Heritage Features are defined as:

Significant habitat of endangered, threatened, and special concern species;
Fish habitat;

Wetlands;

Life Science Areas of Natural and Scientific Interest (ANSIs);

Significant valleylands;

Significant woodlands;

Significant wildlife habitat;

Sand barrens, savannahs, and tallgrass prairies; and

Alvars.

Key Hydrologic Features are defined as:
Permanent and intermittent streams;
Lakes (and their littoral zones);
Seepage areas and springs; and,
Wetlands.
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Local Natural Areas are defined as:
Environmentally Significant Areas as identified by the City of Hamilton;
Unevaluated wetlands; and
Earth Science Areas of Natural and Scientific Interest.

Linkages are defined as:

natural areas within the landscape that ecologically connect Core Areas. They
are avenues along which plants and animals can propagate, genetic interchange
can occur, populations can move in response to environmental changes and life
cycle requirements, and species can be replenished from other natural areas.
Conserving linkages also protects and enhances Core Areas.

Connections between natural areas provide opportunities for plant and animal
movement, hydrological and nutrient cycling, and maintain ecological health and
integrity of the overall Natural Heritage System. Habitat fragmentation results in loss of
species diversity and reduced ecosystem health and resilience. It is the intent of the
City’s policies that Linkages be protected, restored, and enhanced to sustain the Natural
Heritage System wherever possible. Linkages are discussed in Section 10.

The intent of the City’s natural heritage policies is to “to preserve and enhance Core
Areas and to ensure that any development or site alteration within or adjacent to them
shall not negatively impact their natural features or their ecological functions” (UHOP
Policy C.2.3). According to the City of Hamilton’s Urban Official Plan (Vol. 1 Policy
C.2.3.3), “The natural features and ecological functions of Core Areas shall be protected
and where possible and deemed feasible to the satisfaction of the City, enhanced. To
accomplish this protection and enhancement, vegetation removal and encroachment
into Core Areas shall generally not be permitted, and appropriate vegetation protection
zones shall be applied to all Core Areas.”

Furthermore,

¢ New development and site alteration shall not be permitted within fish habitat,
except in accordance with provincial and federal requirements. (UHOP Vol. 1
policy C.2.5.3)

e New development and site alteration shall not be permitted within significant
woodlands, significant valleylands, significant wildlife habitat and significant
areas of natural and scientific interest unless it has been demonstrated that there
shall be no negative impacts on the natural features or on their ecological
functions. (UHOP Vol. 1 policy 2.5.4)

¢ New development and site alteration shall not be permitted on adjacent lands to
the natural heritage features and areas identified in Section C.2.5.2 to C.2.5.4
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unless the ecological function of the adjacent lands has been evaluated and it
has been demonstrated that there shall be no negative impacts on the natural
features or on their ecological functions. (UHOP Vol. 1 policy 2.5.5)

According to the City’s Urban Official Plan, Core Areas and Linkages are within the
Block 2 study area. Core Areas within Block 2 consist of Key Natural Heritage Features
(Significant Woodlands, wetlands, fish habitat, significant valleylands, and significant
wildlife habitat) and Key Hydrologic Features (Wetlands and Streams). Core Areas
include and are adjacent to Watercourse 6.0; Linkages connect the Core Areas within
the study area, as well as provide additional corridors to other natural areas (e.g. linking
streams to terrestrial habitat. According to OP Schedule Maps B1 to B7, Life Science
and Earth Science Areas of Natural and Scientific Interest, alvars, prairies, lakes and
littoral zones, and Environmentally Significant Areas (ESAs) are not present within or
adjacent to the study area. The identification of Core Areas and Linkages is discussed
in Sections 5-11.

As stated at the beginning of this section, the Fruitland-Winona Secondary Plan sees
the addition of “Restoration Areas” to the NHS as defined by the Urban Official Plan.
The NHS within the Block 2 study area per the Fruitland-Winona Secondary Plan is
illustrated below in Figure 2-2.
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Figure 2-2: Excerpt from the Fruitland-Winona Secondary Plan Natural Heritage System (City of Hamilton 2016)

2.3 Greenbelt Plan

The current version of the Greenbelt Plan (July 2017) shows the eastern half of Block 2
within the Greenbelt. However, Greenbelt maps have yet to be updated to reflect that
lands within Block 2 were removed from the Greenbelt following an Ontario Municipal
Board decision.
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2.4 Hamilton Conservation Authority Policies

All wetlands and their associated areas of interference are regulated by the Hamilton
Conservation Authority under the Development, Interference with Wetlands and
Alteration to Shorelines and Watercourses Regulation (Ontario Regulation 161/06).

There are prohibitions to development within regulated flood zones. Prohibit
developments within O. Reg. 161/06 are described as follows:

2. (1) Subject to section 3, no person shall undertake development or permit
another person to undertake development in or on the areas within the
jurisdiction of the Authority that are,

(b) river or stream valleys that have depressional features associated with
a river or stream, whether or not they contain a watercourse, the limits of
which are determined in accordance with the following rules:

(i) where the river or stream valley is apparent and has stable
slopes, the valley extends from the stable top of bank, plus 15
metres, to a similar point on the opposite side,

(i) where the river or stream valley is apparent and has unstable
slopes, the valley extends from the predicted long term stable slope
projected from the existing stable slope or, if the toe of the slope is
unstable, from the predicted location of the toe of the slope as a
result of stream erosion over a projected 100-year period, plus 15
metres, to a similar point on the opposite side,

(i) where the river or stream valley is not apparent, the valley
extends the greater of,

(A) the distance from a point outside the edge of the
maximum extent of the flood plain under the applicable flood
event standard, plus an allowance not to exceed 15 metres,
to a similar point on the opposite side, and

(B) the distance from a watercourse or the predicted
meander belt of a watercourse, expanded as required to
convey the flood flows under the applicable flood event
standard, plus 15 metres, to a similar point on the opposite
side;

(c) hazardous lands;

(d) wetlands; or
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(e) other areas where development could interfere with the hydrologic
function of a wetland, including areas within 120 metres of all provincially
significant wetlands and wetlands greater than or equal to 2.0 hectares in
size, and areas within 30 metres of wetlands less than 2.0 hectares in
size. O. Reg. 161/06, s. 2 (1); O. Reg. 60/13,s.1 (1, 2).

Development is prohibited within the regulated areas unless it is determined by the HCA
that the control of flooding, erosion, dynamic beaches, pollution or the conservation of
land will not be affected by the development (O. Reg. 161/06, s. 3 (1)). As discussed in
Section 1, the identification of wetlands completed as part of this study may require
HCA to update their regulated areas mapping pending the results of future studies
which will assess the presence of a surface water connection with said wetlands. Also,
the floodplain mapping for Watercourse 6.0 will be updated, if needed, as the Hamilton
Conservation Authority ongoing study is finalized.

3 Field Inventory Methodologies

The methodologies of field studies undertaken in support of this study are detailed
below. Survey dates are provided in each of the subsections below and are summarized
in Table 3-1. Incidental wildlife and/or traces of wildlife (e.g. mammals, butterflies,
reptiles, and amphibians) were recorded during all field surveys.

Table 3-1: Survey Dates

Survey Type Survey Dates
Vegetation Community Assessment Sept. 30 2015
Botanical Survey & Butternut Area Search Sept. 30 2015 & June 9 2016
Breeding Birds June 4, June 18 & July 8 2015
Calling Amphibians April 16, May 21 & June 29 2015

As the majority of property ownership is private, ecological inventories were completed
on properties where permission to access was granted. Biophysical surveys were not
conducted on lands where access was not granted. In cases where permission to
access was not granted, properties were assessed using a combination of observations
from the property line and/or from roadsides as well as aerial photo interpretation,
where possible. An exception includes lands west of Watercourse 6.0, which was
actively or recently cleared during the time of vegetation community surveys. As such, a
vegetation community type has not been ascribed to these lands. As stated in Section
4.1.1, these lands are shown in yellow hatching in Figure 4-1. Land access permission
status is illustrated in Figure 14-1.
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Vegetation Community Assessment

Vegetation community assessments were completed on September 30™, 2015 in
accordance with the Ecological Land Classification system for Southern Ontario (Lee et
al., 1998).

Vegetation communities that were assessed as part of the field work completed in 2010
in support of the SCUBE report (Aquafor Beech Ltd., 2014) were reassessed as
permitted by land access permissions. Where land access was not permitted, the
previous classifications were confirmed through visual surveys from adjacent properties
to which access was granted, or roadsides.

Botanical Inventory and Butternut Area Search

A Dbotanical inventory was conducted in concert with vegetation community
assessments. Additional flora observed during a June 9" 2016 scoped site visit were
added to the list of species observed. Spring surveys for ephemerals were not
completed given the lack of potentially suitable habitat within the study area (i.e. mature
upland forest) to which the study team had access. In addition, an area search for
Butternut was completed on September 30, 2015.

Breeding Bird Surveys

Three breeding bird surveys were undertaken by qualified, experienced staff, using
protocols consistent with the Ontario Breeding Bird Atlas (OBBA) on June 4, 2015 and
June 18, 2015 and July 8, 2015 (note: a third visit was completed to confirm a sighting
made during the 2™ field visit). Survey locations are illustrated in Figure 3-1. These
were targeted early morning surveys within the southern Ontario bird breeding period
(generally May 24 — July 10), conducted under appropriate weather conditions (i.e., low
wind and no precipitation). All habitats within and along the edge of the study area were
surveyed utilizing those properties that had provided property access. Frequent
listening/observation stops at these properties during the site visits provided the
necessary coverage of the study area. During field surveys, species, abundance and
level of breeding evidence were recorded for all avifauna observed. Level of breeding
evidence was determined using the OBBA methodology and terminology (Cadman et.al.
2007; Bird Studies Canada 2001). Avifaunal species status was evaluated using: pages
from Hamilton NAI 3rd Edition 2014 Species Checklist (2014) for regional significance;
MNRF / NHIC website for provincial rarity ranks (i.e., S-Ranks); the Species at Risk in
Ontario list (MNRF website — updated periodically) for provincial status designations;
the Significant Wildlife Habitat Criteria Schedules for Ecoregion 7E-5 (MNRF 2015) for
Area-Sensitive species; and the national Species at Risk list (COSEWIC website -
updated periodically) for national status designations.
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Figure 3-1: Breeding Bird Survey Station Locations
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Amphibian Calling Surveys

Aquafor Beech Limited staff conducted amphibian calling surveys at seven (7) locations
(illustrated in Figure 3-2) in accordance with the methods of the Marsh Monitoring
Program (MMP) (Environment Canada, 2003). Land access permissions received at the
time of surveys necessitated the need for roadside surveys near potential amphibian
habitat. It is the opinion of Aquafor Beech Limited that the coverage is adequate.

Three calling surveys were conducted on still nights, typically during or immediately
after rain. Environmental parameters recorded during each survey include date, time, air
temperature, wind speed, degree of cloud cover, and level of precipitation; as
summarized in Table 3-2.

At each call survey station, the intensity and number of calling amphibians were
measured using call level and abundance codes, as outlined in the MMP. Call codes
are as follows:

Level 1: Calls are not simultaneous and calling individuals can be counted;
Level 2: Some calls are simultaneous but individual calls are distinguishable;
Level 3: Calls are continuous and overlapping.

Table 3-2: Amphibian Survey Metadata

Station# | Date/Time ‘(";ié)Temp Wind Scale | (10the) " | Precipitation
Apri 16, 2015; , ) Damp
1 ey, 21 2015 g 2-3 10 None
Jane. 29 2015 |4 2-3 3 Damp
) fprl, 10 2015 gy 2 3 Damp
(ELC ey 2l 20157 44 2-3 10 None
polygon 1) ;l;nfg 20, 2015; | o os 5 Damp
s 10 2015 2 3 Damp
3 Mey 1 201544 2-3 10 None
;l;?‘& 29, 2015; 19 2-3 Damp
7 April 16, 2015; | 11 2 3 Damp
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. . Air Temp | Beaufort Cloud Cover TP
Station # Date/Time (°C) Wind Scale | (10ths) Precipitation
20:43
May 21, 2015;
2118 14 2-3 10 None
June 29, 2015;
2139 19 2-3 3 Damp
April 16, 2015;
; 20:38 11 2 3 Damp
(ELC 2"1"3_31’4 21, 201571 44 2-3 10 None
polygon 8) - -
June 29, 2015;
2135 19 2-3 3 Damp
April 16, 2015;
21:05 11 2 3 Damp
May 21, 2015;
6 21-37 14 2-3 10 None
June 29, 2015;
22:00 19 2-3 3 Damp
April 16, 2015;
, 2057 11 2 3 Damp
(ELC 2"1?33(2 21, 2015;1 14 2.3 10 None
Polygon2) e 29, 2015; | 19 03 3 Dam
21:55 P
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Figure 3-2: Amphibian Calling Survey Station Locations
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4 Field Inventory Results: Terrestrial Ecology
The following subsections detail the results of biophysical surveys conducted within the
Block 2 study area. Aquatic habitat is discussed in Section 5.

4.1 Vegetation Communities and Flora

Vegetation communities and flora within the Block 2 study area were assessed on
September 30, 2015. A complete list of the inventoried vegetation communities and
flora are shown and discussed under subsequent subheadings.

4.1.1 Vegetation Communities

The vegetation community assessments completed for the SCUBE report were primarily
based upon roadside surveys and air photo interpretation. The work completed in
support of the Block 2 Servicing Strategy has updated the assessments where
applicable, including but not limited to areas that had been altered/cleared since the
completion of the SCUBE report. Relevant SCUBE NHS mapping has been included in
the report to allow for comparison with the Block 2 NHS.

As part of the work completed in 2015 in support of the Block 2 Servicing Strategy, a
total of ten (10) ELC polygons were identified comprising eight (8) vegetation
community types. Three (3) ELC polygons represent complex communities (i.e. pattern
of two (2) or more ecosites or vegetation types forming a mosaic that cannot be mapped
at the level of resolution being employed). Table 4-1 lists and describes the ELC
polygons identified within the study area. Vegetation Communities are illustrated in
Figure 4-1. Field sheets and representative photos are located in Appendix A. None of
the vegetation communities within the study area are provincially or globally significant.
Overall, vegetation communities within Block 2 are culturally influenced, exhibiting a
high abundance of invasive exotic species and anthropogenic disturbances, are mostly
low-lying communities (e.g. meadows and thickets) and have undulating wetter and
drier portions due to previous agricultural management regimes (i.e. cultivated rows and
ditches) and topography.
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As previously mentioned, vegetation communities that were assessed as part of the
field work completed in 2010 in support of the SCUBE report (Aquafor Beech Ltd.,
2014) were reassessed as permitted by land access permissions. Where land access
was not permitted, the previous classifications were confirmed through visual surveys
from adjacent properties to which access was granted, or roadsides. Extant vegetation
communities identified in the SCUBE report that are located on lands where access was
not permitted include:

e FOD7-2, located at the downstream end of Watercourse 6.0;
e DECW, located approximately 60 m east of the terminus of McDonald Lane
e SWDM2-2, located at the downstream end of Watercourse 7.0.

Of the above listed vegetation communities, the community classifications of all but one
has been confirmed as accurate. Based on roadside surveys, the vegetation community
previously assessed as DECW appears to be a cultural thicket (CUT) bordering rear-
yard trees on the west side. Air photo interpretation corroborates visual evidence that
the community is a cultural thicket. Accordingly, the community designation has been
changed from that which is shown in the SCUBE report.

Lands shown in yellow hatching in Figure 4-1 were not subject to field assessments
conducted as part of this study because: a) land access was denied; and, b) recent
and/or active vegetation removals at the time of survey precluded an assessment. While
these lands were assessed in support of the SCUBE report, the vegetation community
designations are likely no longer relevant as extensive site alteration/clearing occurred
in 2014 and/or 2015. Other properties not accessed due to lack of land access
permissions were characterized using a combination of background information, air
photo interpretation, and observations made from adjacent lands (see land access map,
Figure 14-1).
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Table 4-1: Vegetation Communities identified within Block 2 Study Area

ELC
Polygon

Vegetation Community

Ranking

Code

Name

Global

Provincial

Vegetation Community Description

1&1A

MAM2
[CUM1]

(1A: CUT1)

Mineral Meadow Marsh
[Complex: Mineral
Meadow]

Cultural

(Inclusion 1A: Mineral Cultural

Thicket)

At the time of survey, this vegetation community complex is identified as a mineral meadow marsh and mineral cultural
meadow complex community as the tableland allows the gradual transition between the wet marshes and drier
meadows. Vegetation community surveys conducted in 2010 for the Stoney Creek Urban Boundary Expansion
(SCUBE) shows a Fresh — Moist Shagbark Hickory Deciduous Forest (referred to in the SCUBE report as Woodland 6)
occupying the majority of ELC polygon 1. Since the completion of the field surveys completed for the SCUBE report,
the forest was removed. As permission to access the property was not given, the survey of this community was
conducted from adjacent lands and through air photo interpretation.

The wet meadow is scattered throughout the community in low-lying areas, with the meadow in the higher, drier
portions of the ELC polygon. There are a few scattered (<10% canopy cover) Shagbark Hickory (Carya ovata), White
Oak (Quercus alba), White Pine (Pinus strobus), Red Oak (Q. rubra), and Bitternut hickory (Carya cordiformis) left in
the canopy layer of the community. The sub-canopy has occasional occurrences of White ElIm (UImus americana) and
two willow species. The understory layer is abundant with Wild Carrot (Daucus carota) and Panicled Aster
(Symphyotrichum lanceolatum var. lanceolatum), with occasional occurrences of Devil's Beggar-ticks (Bidens
frondosa), Common Reed (Phragmites australis), and Blue Vervain (Verbena hastata). The ground layer is dominated
by Canada Goldenrod (Solidago canadensis), with Canada Thistle (Cirsium arvense), Panicled Aster (Symphyotrichum
lanceolatum), Jewelweed (Impatiens capensis), and sedges (Carex spp.) are abundant in wet areas, with cattail
(Typha angustifolia) is found occasionally.

SWD4-1

Willow Mineral Deciduous Swamp

This swamp lies along Watercourse 7.0 and acts as a riparian buffer to the watercourse. It is a mid-aged willow
dominated swamp, with an abundance of invasive exotic species including Norway Maple (Acer platanoides), Black
Locust (Robinia pseudo-acacia), and European Buckthorn (Rhamnus cathartica). Hybrid White Willow (Salix x rubens)
is dominant in the canopy over Norway Maple. The subcanopy is abundant with Hybrid White Willow, Manitoba Maple
(A. negundo), and Norway Maple. Black Ash (Fraxinus nigra) and Green Ash (F. pennsylvanica) have occasional
occurrences. European Buckthorn is dominant in the understory over Long-spurred Hawthorn (Crataegus
macracantha), Red-osier dogwood (Cornus stolonifera), and Wild Black Current (Ribes americanum). The ground layer
is abundant with European Buckthorn, Panicled Aster, Canada Goldenrod, and White Avens (Geum canadense). The
soil is silty loam, with mottles at 11 cm below the soil surface indicating intermittent soil saturation. Disturbances to this
community include invasive species, light extent of tree mortality, localized dumping, light deer browsing, and noise
pollution.

FOD7-2
[CUT1]

Fresh — Moist
Deciduous Forest

[Complex: Mineral
Thicket]

Ash Lowland

Cultural

Directly adjacent to ELC polygon 2 is this lowland ash forest and cultural thicket. Green Ash characterizes the forest,
with associate species of Trembling Aspen (Populus tremuloides), Red Oak, Shagbark Hickory, White Oak, and
Swamp White Oak (Q. bicolor). European Buckthorn comprises the cultural thicket, and is dominant in the sub-canopy
of this vegetation community. The cultural thicket also includes Choke Cherry (Prunus virginiana), Tatarian
Honeysuckle (Lonicera tatarica), Long-spurred Hawthorn, Grey Dogwood (C. foemina ssp. racemosa), and Swamp
Dewberry (Rubus hispidus). The ground layer is composed of Garlic Mustard (Alliaria petiolata), One-sided Aster (S.
lateriflorum var. lateriflorum), Canada Goldenrod, and Bebb’s Sedge (C. bebbii). The soil type is silty clay, with mottles
present at 18 cm below the soil surface.
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ELC
Polygon

Vegetation Community

Ranking

Code

Name

Global

Provincial

Vegetation Community Description

CUT1

Mineral Cultural Thicket

This cultural thicket lies in the south west side of the study area, behind rural residential properties and adjacent to
institutional properties. European Buckthorn characterizes the vegetation community as it is dominant in the sub-
canopy, however Common Apple (Malus pumila) are abundant, indicating the historic land use as an orchard. Using
aerial photo interpretation, one may see evidence of cultivation as indicated by linear striations over the thicket. Green
Ash and White Elm are scattered throughout the community and compose the canopy layer. Grey Dogwood (C.
racemosa), Black Raspberry (Rubus alleghaniensis), and Multiflora Rose (Rosa multiflora) are abundant in the
understory layer. Smooth Brome (Bromus inermis) is dominant in the ground layer, with New England Aster (S. novae-
angliae), Canada Goldenrod, Reed-canary Grass (Phalaris arundinacea var. arundinacea), and Kentucky Blue Grass
(Poa pratensis ssp. pratensis) abundant. Soil sampling was not feasible as the soil was too tough to auger beyond two
auger heads.

CUM1-1
[MAMZ2]

Dry — Moist Old Field Meadow
[Complex: Mineral Meadow
Marsh]

At the time of survey, this vegetation community is described as a complex of a fallow old field meadow and mineral
meadow marsh. Air photo interpretation and review of vegetation community surveys conducted in 2010 for the
SCUBE study shows two woodlands within ELC polygon 5, around the middle of the community. Evidence of tree
removal (i.e. stumps and brush piles) was observed during field surveys. Some trees that were cut are regenerating.
Wetter portions of this vegetation community are located where the crescent shaped woodlot used to be, in the south
end of the ELC polygon, and in east-west running ditches (depressions). The few scattered trees in the canopy layer of
the meadow include Green Ash, Swamp White Oak, and White Ash (F. americana). The sub-canopy and understory is
dominated by European Buckthorn. Gray Dogwood, Common Apple, and Multiflora Rose are abundant in the
understory. The ground layer has an abundance of wildflowers, grasses, and sedges, including Blue Vervain, New
England Aster, Smooth Brome, Devil's Beggar-ticks, and Canada Goldenrod.

MAM2

Mineral Meadow Marsh

ELC polygon 6 was previously a wooded community. Evidence of tree removal (i.e. stumps and brush piles) was
observed during field surveys. At the time of survey, this community was described as a mineral meadow marsh.
Green ash is regenerating from stumps, and is dominant in the canopy and sub-canopy layers over Black Ash and
White Elm. The understory is abundant with Green Ash and Gray Dogwood, with Riverbank Grape (Vitis riparia) and
White EIm occasional. Panicled Aster is dominant in the ground layer over New England Aster, Path Rush (Juncus
tenuis), White Avens (Geum canadense), Reed-canary Grass, and Grass-leaved Goldenrod (Euthamia graminifolia)
which are all abundant. Again, a complete soil sample was not feasible as the soil was too difficult to auger through.
Only 35 cm were sampled, and described as silty clay. Mottles were present at 10 cm below the soil surface.

CUwW1

Mineral Cultural Woodland

Scattered tree species in the canopy layer include Green Ash, White Ash, Shagbark Hickory, and Common Apple; and
are most abundant on the western half of the vegetation community. The sub-canopy layer is dominated by European
buckthorn. The understory layer is abundant with Gray Dogwood, Poison Ivy (Toxicodendron radicans var. radicans),
Riverbank Grape, and Black Raspberry. The ground layer is abundant with Smooth Brome, Early Goldenrod (S.
juncea), Panicled Aster, and Reed-canary Grass.

SWD2-2

Green Ash Mineral Deciduous

Swamp

G?

S5

Bordering the west side of ELC polygon 7, the ash swamp is situated along Watercourse 6.0. Green Ash is dominant,
abundant and occasional in the canopy, sub-canopy, and understory layers, respectively. European Buckthorn is
dominant in the sub-canopy and ground layers, and abundant in the understory layer. Panicled Aster is dominant in the
ground layer, with abundant occurrences of Garlic Mustard, Woodland Strawberry (Fragaria vesca ssp. americana),
Jewelweed (Impatiens capensis), and Reed-canary Grass.

CUM1

Mineral Cultural Meadow

This vegetation community lies on the south-east corner of Glover Road and Barton Street. At the time of survey it is
described as a cultural meadow, having become a fallow field after the church was taken down. Asphalt is still on site,
turned up and in piles. The vegetation community is dominated by Canada Goldenrod and Kentucky Blue Grass.
Associate species include Panicled Aster, New England Aster, Chicory (Cichorium intybus), Bird’s-foot Trefoil (Lotus
corniculatus), Wild Carrot (Daucus carota), and Smooth Brome.
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ELC
Polygon

Vegetation Community

Ranking

Code

Name

Global Provincial

Vegetation Community Description

10, 10A,
& 10B

CUW1

Mineral Cultural Woodland

The understory of this cultural woodland is maintained as manicured lawn. It is possible that the trees within this
vegetation community reflect the forest composition of what was Woodland 6. White Oak, Bur Oak (Q. macrocarpa),
Red Oak, Swamp White Oak (Q. bicolor), Pin Oak (Q. palustris), Schuett's Oak (Quercus x schuettei), Red Maple (A.
rubrum), Shagbark Hickory, Basswood (Tilia americana), and Green Ash are in the canopy layer. Ironwood (Ostrya
virginiana) is the only species in the sub-canopy. There are no species in the understory. Kentucky Blue Grass is
dominant in the ground layer. Associate species in the ground layer include Dandelion (Taraxacum officinale), Bird’s-
foot Trefoil, Chicory, and Wild Carrot.

n/a

SWMD2-2

Green Ash Mineral Deciduous
Swamp

The 2009 Natural Heritage Assessment Report completed by Dillon Consulting Ltd. describes this vegetation
community as follows: “This natural wetland system’s canopy is dominated by red ash with occasional presence of bur
oak, white willow and Manitoba maple. The understory contains buckthorn, red ash and grey dogwood. The ground
layer includes buckthorn, spotted jewelweed and common strawberry.”

n/a

CUT

Cultural Thicket

The 2009 Natural Heritage Assessment Report completed by Dillon Consulting Ltd. describes this vegetation
community as follows: “This small woodlot consists of common buckthorn, red ash, domestic apple, Norway maple,
hawthorn and grey dogwood”, ascribing a community classification of DECW. Roadside filed observations and air
photo interpretation completed as part of the Block 2 study resulted in the reclassification of this vegetation community
to a cultural thicket.

n/a

FODM?7-2

Green Ash Hardwood Lowland
Deciduous Forest

Identified during work completed in support of the SCUBE study (Dillon, 2009). The 2009 Natural Heritage Assessment
Report completed by Dillon Consulting Ltd. describes this vegetation community as follows: “This mid-aged
community’s canopy and sub-canopy is dominated by red ash with rare occurrences of shagbark hickory, red oak and
maple. Understory consists of bur oak, buckthorn and red ash. Jack’n pulpit [sic], garlic mustard, enchanter’s
nightshade and spotted jewelweed are all present in groundcover.”
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1A CuUTL Mineral Cultural Thicket

2 SWD4-1 Willow Mineral Deciduous Swamp Type

Complex: Fresh-Moist White Elm
3 FOD7-1(CUT1) |Lowland Deciduous Forest & Mineral
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4 CuT1 Mineral Cultural Thicket
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6 MAM2 Mineral Meadow Marsh

7 CUT1 Mineral Cultural Thicket

8 SWD2-2 Green Ash Mineral Deciduous Swamp
9 CumM1 Mineral Cultural Meadow

10 cuwil Mineral Cultural Woodland

Fresh —Moist Green Ash - Hardwood
Lowland Deciduous Forest Type

* FODM7-2

* cuT Cultural Thicket

* SWDM2-2 Green Ash Mineral Deciduous Swamp

* These areas were assessed as part of SCUBE and therefore not
visited for this project. See Section 4.1.1 of the EIS for further details.

Figure 4-1: Vegetation Communities

Date: July 2018
Data Source: City of Hamilton, 2016

Note: Refer to Figure 14-1 for land access permissions
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41.2 Flora

A botanical inventory was conducted in concert with the vegetation community
classification surveys. A total of 137 vascular plants were identified to the species level,
with an additional 10 species identified to genus.

Of the species identified to the species level, 90 (67%) are native to Ontario; the other
46 (34%) are introduced species. As detailed below, two (2) species of conservation
concern were recorded during vegetation surveys and a subsequent site visit on June
9th 2016. Butternut, an Endangered species, was not recorded within or adjacent to the
study area. Refer to Appendix B for a complete annotated list of vascular plants
identified during surveys.

Significant Findings

Pin oak (Quercus palustris) was identified in the Mineral Cultural Woodland (ELC
polygon 10), along with other Carolinian species. This species has not been recorded in
the City of Hamilton previously, and its likely naturally occurring state; it is the opinion of
Aquafor Beech Limited and the Hamilton Conservation Authority that this species is rare
within Hamilton.

During a site visit with the City of Hamilton and the Hamilton Conservation Authority on
June 9" 2016, a provincially rare sedge was recorded within ELC polygon 1. Fuzzy-
wuzzy sedge (Carex hirsutella, S3) was located on the border of the vegetation
community during a site visit on an adjacent property. This species was also recorded
by Colville Consulting Inc. during investigations in support of the Linkage Assessment of
860 and 884 Barton Street, Stoney Creek report (2012). Per the MNRF’s Significant
Wildlife Habitat Criteria Schedules for Ecoregion 7E, confirmation of the presence of a
provincially rare species means that the species’ habitat qualifies as Confirmed
Significant Wildlife Habitat. In addition, given that this species has not been recorded in
the City of Hamilton previously, and its likely naturally occurring state; it is the opinion of
Aquafor Beech Limited and the Hamilton Conservation Authority that this species is rare
within Hamilton.
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4.2 Wildlife

Wildlife within the study area was characterized using specific survey protocols for
target species (i.e. breeding birds and anurans), incidental observations recorded during
field surveys in 2015, as well as a review of online resources and solicitation from the
MNRF. The following subsections detail the wildlife observed within the study area.

4.2.1 Breeding Birds

A comprehensive bird species list, including field observations from Thompson
Environmental Planning & Design Ltd. is included in Table 4-2. A total of 28 bird
species are reported from the area according to our breeding bird field surveys. Of the
species observed, 25 exhibited signs of breeding, such as males singing, agitated
behavior or defending nests, and the presence of fledged young. Field sheets are
contained within Appendix C.

The most abundant species observed during breeding bird surveys included tree
swallow (Tachycineta bicolor) and Barn Swallow (Hirundo rustica).

Significant Findings

Only one species is considered to be Uncommon in the Hamilton Area. A single singing
male least flycatcher (Empidonax minimus) was identified during the breeding bird field
surveys. The location was central to the study area. This species favors moderately
vegetated woodlands that provide shade for nest and open space for feeding. The
habitat of uncommon species is not protected as part of the City of Hamilton’s Natural
Heritage System unless associated with protected natural heritage features.

Two species are Threatened as their populations are declining in northeastern North
America. Both the bobolink (Dolichonyx oryzivorus) and barn swallow were recorded
within the study area. Bobolink ‘Probable’ breeding evidence had singing males located
between observation locations 2 and 6, within the disturbed field habitat. Bobolink
requires large expanses of grassland or forb cover. Barn swallows ‘Confirmed’ were
observed flying throughout the study area. Adults with fledged young were observed
entering and exiting a building structure at 833 Barton Street. Barn swallows require
man-made structures especially building for nesting. The habitat of Threatened species
is protected under the City of Hamilton’s Urban Official Plan and policy B.7.4.11.1 b) of
the Fruitland-Winona Secondary Plan, and Threatened species and their habitat are
protected under the Endangered Species Act. Further information on these and other
species-at-risk is contained within Section 6.
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Table 4-2: Breeding Bird Survey Results

Species Status o
S o & S o o ] -
v | 2] o) 2 =) o BEQ . 'R 8 v
— zZ | z = < | SARA : ¥ @ s E | £8¢g | Breedng 57T = 2
Common Name Scientific Name < < L a Status | Hamilton X< = % 202 Status oS oz
F ] (o] o sSon [ I Tom T 2 7]
o ) 2 S £ I 2 )
Canada Goose Branta hutchinsii G5 S5B M/F N X OBSERVED 2 3
Mallard Anas platyrhynchos G5 S5B M/F N X OBSERVED 2 6
Ring-billed Gull Larus delawarensis G5 S5B M/F N X OBSERVED 4 1,2,3,7
Northern Flicker Colaptes auratus G5 S5B I/E N S/H POSS 1 6
Willow Flycatcher Empidonax traillii G5 S5B M/F N S/H POSS 3 2
Least Flycatcher Empidonax minimus G5 S4B Uncommon M/F N S/H POSS 1 3,5,6
Red-winged
Blackbird Agelaius phoneniceus G5 S5B E N S/H POSS 8 1,2,3,4,5,6,7
Warbling Vireo Vireo gilvus G5 S5B I/E N S/H POSS 1 6
American Crow Corvus brachyrhnchos G5 S5B E N S/H POSS 5 1,2,3
Tree Swallow Tachycineta bicolor G5 S5B M/F N NY CONFIRMED 21 5,6
Barn Swallow Hirundo rustica G5 S4B THR THR E Y NY CONFIRMED 12 1,4,5,6
House Wren Troglodytes aedon G5 S5B I/E N S/H POSS 2 2,3
American Robin Turdus migratorius G5 S5B E N S/H POSS 7 1,2,3,4,56,7
Gray Catbird Dumetella carolinensis G5 S5B E N S/H POSS 2 2,5
European Starling Sturnus vulgaris G5 SE E N S/H POSS 4 1,2,3,4,6
Cedar Waxwing Bombycilla cedrorum G5 S5B E N S/H POSS 2 4,6
Yellow Warbler Dendroica petechia G5 S5B E N S/H POSS 4 2,3,4,5,6
Mourning Dove Zenaida macroura G5 S5B E N S/H POSS 3 3,4,5,6
Common
Yellowthroat Geothlypis trichas G5 S5B I/E N S/H POSS 2 25,6
Chipping Sparrow Spizella passerina G5 S5B E N S/H POSS 3 1,2,3,4,6
Field Sparrow Spizella pusilla G5 S5B E N S/H POSS 2 3,5
Passerculus
Savannah Sparrow sandwichensis G5 S5B E N S/H POSS 2 1,2,3
Song Sparrow Melospiza melodia G5 S5B E N S/H POSS 4 1,2,3456,7
Northern Cardinal Cardinalis cardinalis G5 S5B I/E N S/H POSS 4 1,2,3,4,5,6
Bobolink Dolichonyx oryzivorus G5 S4 THR THR E N S/H POSS 1 2,6
Brown-headed
Cowbird Molothurs ater G5 S5B E Y S/H POSS 1 6
American Goldfinch | Spinus tristis G5 S5B E N S/H POSS 6 2,3,5,6
House Sparrow Passer domesticus G5 SE E N NY CONFIRMED 1,3

*Point Count Survey locations 5 and 7 correspond to ELC polygons 7 and 6, respectively.
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4.2.2 Amphibians

As detailed in Section 3, Aquafor Beech Limited staff completed three (3) surveys at
each of the seven (7) survey stations. The results of the surveys are detailed in Table
4-3. Two (2) species were detected during the surveys: the Carolinian population of the
western chorus frog (Pseudacris triseriata) (S4), and gray treefrog (Hyla versicolor)
(S5). Both species are considered common in Ontario and Hamilton. Field sheets are
located in Appendix D.

Western chorus frogs were only heard during the first survey in April. Gray treefrog was
only heard during the third and final survey in June. No anurans were heard during the
second survey in May. The highest Call Code level recorded was 2.

Table 4-3: Amphibian Survey Results

Date Station # Species Detected* Ca(l:lol_de:el Count
1 Chorus Frog* 1 2
2 Chorus Frog 2 3
, 3 No Calls
Aggl1156, 4 Chorus Frog 1 2
5 Chorus Frog 1 2
6 No Calls
7 Chorus Frog |1 |3
1
2
May 21 S
yel, 4 No calls at any stations.
2015 5
6
7
1 Gray Treefrog 2 7-8
2 Gray Treefrog 2 3-4
3 Gray Treefrog 1 1
Juznoe y 29’ 4 Gray Treefrog*® 1 1
5 Gray Treefrog*® 1 2
6 No Calls
7 Gray Treefrog \ 2 \ 2-3

*Species recorded within wetlands outside of the 100 m survey station.
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4.2.3 Incidental Wildlife Observations

Wildlife and/or traces of wildlife (e.g. mammals, butterflies, reptiles, and amphibians)
observed incidentally were recorded during field surveys conducted in 2015. Table 4-4
contains an annotated list of incidental wildlife observations.

Table 4-4: Incidental Wildlife Observations

Species Status ELC Polygon #
Scientific Name Common Name COSEWIC|COSSARO| G-Rank | S-Rank |Hamilton|1|2|3|4(5(6|7(8|9|10
Birds
Buteo jamaicensis Red-Tail Hawk MAR MAR G5 55 Common | X X
Corvus brachyrhynchos |American Crow G5 S5B Common | X
Cyanocitta cristata Bluejay G5 55 Abundant| [X|X
Dumetella carolinensis | Gray Catbird G5 S4B Abundant] |X
Poecile atricapillus Black-capped Chickadee G5 55 Abundant] [X|X
Sphyrapicus varius Yellow-bellied Sapsucker G5 S5B Rare X
Turdus migratorius American Robin G5 S5B Abundant] [X|X
Mammals
Procyon lotor Morthern Raccoon G5 55 Common WX
Microtus sp. Vole species X
Sciurus carolinensis Gray Squirrel G5 55 Common X X
Fish
None observed | I | | HEEREEEER
Molluscs
None observed | I | | [LTTTPP]]
Herpetofauna
None observed | I | | [LTTTPP]]
Odonates and Lepidopterans
Danaus plexippus IMUnarch I EMND | 5C | G4 | 52N,54B ICGmmGnIKI | | |:-:| | | | |

Species observed incidentally are considered common in Hamilton and the province,
with the exception of two (2) species, as detailed below.

Two (2) yellow-bellied sapsuckers (Sphyrapicus varius) were observed in ELC polygon
1 on September 30, 2015 during vegetation surveys. This observation was made
outside of the period in which birds would be breeding, and as such is not considered
significant. (Breeding) Yellow-bellied sapsucker is rare in Hamilton according to the
Hamilton Natural Areas Inventory (Schwetz, 2014). As breeding evidence was not
observed, the species observation is not considered significant.

Three (3) monarch butterfly (Danaus plexippus) adults were observed foraging in the
wetlands in vegetation community 1 and 5. Monarch is listed as Endangered by
COSEWIC and as Special Concern by COSSARO,; further discussion is provided in
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Section 6. All other species observed incidentally are considered common or abundant
in Hamilton and the province.

5 Aquatic Habitat

Fish habitat characterization and recommendations for enhancement and restoration
are based upon information contained within the SCUBE West Subwatershed Study
Phase 1 and Phase 2 Final Report (Aquafor Beech Ltd., 2013) and the SCUBE
Subwatershed Study Phase 3 Final Report (Aquafor Beech Ltd., 2014), and are
illustrated below in Figure 5-2. Aquatic field work was not conducted as part of the
Block 2 study. The three watercourses within the study area are described as follows:

Watercourse 6.0

Watercourse 6.0 is considered indirect/supporting fish habitat. Like the other
watercourses within the study area, the planform has been altered and straightened.

Restoration or enhancement recommendations from the SCUBE report specific to the
portion of this watercourse that is within the Block 2 study area include restoration of the
downstream portion of the channel located between two residential properties. As show
in Figure 5-1, ongoing erosion is impacting water quality and adjacent residential lands.
Furthermore, due to the recent extensive vegetation removals which occurred on the
lands surrounding this watercourse, it is recommended that riparian areas which were
subject to removals be replanted with self-sustaining native woody and herbaceous
vegetation.

Figure 5-1: Watercourse 6.0, downstream end (June 9 2016)
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Watercourse 6.1

The southern “hockey stick-shaped” portion of Watercourse 6.1, as shown in the
SCUBE West Subwatershed Study Phase 1 and Phase 2 Final Report (Aquafor Beech
Ltd., 2013), is considered indirect/supporting fish habitat. The portion of the watercourse
south of the aforementioned portion of Watercourse 6.1 was added to the watercourse
mapping following a site visit by the Hamilton Conservation Authority on June 9" 2016.
The Hamilton Conservation Authority has indicated that while Watercourse 6.1 “does
contribute to fish habitat downstream it has limited function overall and would not be
required to be retained as an open feature when these lands go forward for
development. The drainage contribution of the existing feature to downstream reaches
would have to be maintained through the stormwater management design.”

Accordingly, there are no restoration or enhancement recommendations specific to the
portion of this watercourse that is within the study area.

Please note that alterations to this and/or any other watercourse within the study
area will need to follow the DFO review process.

Watercourse 7.0

Within the study area, Watercourse 7.0 is considered indirect/supporting fish habitat.
Downstream of the CN rail track between Glover Road and the Queen Elizabeth Way,
Watercourse 7.0 is considered direct fish habitat. The tributary to Watercourse 7.0
(partially hidden by the study area boundary shown in Figure 5-2), which runs along the
west side of Glover Road, is regulated by the Hamilton Conservation Authority.
Regarding potential re-development for the existing residential lots located along the
west side of Glover Road to the north of Highway No. 8, an assessment of development
constraints would be required should re-development be considered at a future planning
stage.

In recognition of the straightened planform of this watercourse, restoration or
enhancement recommendations specific to this watercourse consist of increasing the
width of riparian area to allow for natural sinuous channel migration. Where possible, it
is further recommended that the corridor be vegetated with wood and herbaceous
native species to provide binding strength to the banks and increase aquatic habitat
health.
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Figure 5-2: Fish Habitat Classification (source: revised maps prepared in support
of the SCUBE report)

6 Species-at-Risk and other Species of Conservation Concern

For the purpose of this study, SAR are defined as species listed as Endangered,
Threatened, or of Special Concern by the Committee on the Status of Species at Risk in
Ontario (COSSARO). Species of conservation concern are defined as species listed as
Endangered, Threatened, or of Species Concern as listed by the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC); species with Global Ranks of
G1-G3; species with Sub- National/Provincial ranks of S1-S3; and species considered
rare within the City of Hamilton (Schwetz, 2014).

Aquafor Beech Limited consulted a number of primary and secondary information
sources to assess the presence of SAR and species of conservation concern within the
study area. An aggregated list of SAR and other species of concern was compiled using
the following data:

¢ NHIC data from the MNRF Make-a-Map query results;

e The MNRF’s list of SAR known to occur within Hamilton;

e species provided by the SCUBE Phase 3 report (Aquafor Beech Ltd. 2014); and,
e species observed during field surveys.

Using this aggregated list of SAR and other species of conservation concern, Aquafor
Beech Ltd. cross-referenced the habitat needs of each species with the habitat
conditions present within the study area and adjacent lands. In total, 39 SAR and other
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species of conservation concern have previously been recorded within or adjacent to
the study area. A detailed assessment of species’ potential to occur within the study
area is contained in Appendix E. A summary of species known to occur or having the
potential to occur within or adjacent to the study area is found below.

Recent correspondence with the MNRF indicates that there are no previous records of
SAR within the study area. Correspondence with the MNRF is also contained within
Appendix E.

Per policy B.7.4.11.1.b) of the Fruitland-Winona Secondary Plan, all development within
the Secondary Plan shall comply with the Endangered Species Act.

Summary of SAR and Species of Conservation Concern Present Within the
Study Area

Barn Swallow - Present
Status: Threatened (COSEWIC & COSSARO); S4B; Common

During breeding bird surveys, barn swallow was observed entering and exiting a large
outbuilding (UTM 606805 E, 4785856 N) located behind a residential home on Barton
Street. The breeding status of this species is confirmed for observations made at this
location. Other observations of barn swallow consist of foraging birds.

Barn Swallow now mostly nest in human-made structures, although can still be found in
caves, crevices, and ledges of rocky cliff faces. According to the COSEWIC status
report for this species, “nests are most commonly located in and around open barns,
garages, sheds, boat houses, bridges, road culverts, verandahs and wharfs, and are
situated on such things as beams and posts, light fixtures, and ledges over windows
and doors” (COSEWIC, 2011).

As a Threatened species, Barn Swallow and its habitat are protected under the Ontario
Endangered Species Act (ESA) (2007) and the City of Hamilton’s Urban Official Plan.
The general habitat regulated under the ESA is categorized according to the habitats’
tolerance to disturbance as follows:

1. Nest (least tolerant of disturbance)
2. The area within 5 m of the nest
3. The area within 5 m and 200 m of the nest (most tolerant of disturbance)

Activities in general habitat can continue as long as the function of these areas for the
species is maintained and individuals of the species are not killed, harmed, or harassed.
Alteration of habitat will require a permit under the ESA, in consultation with the MNRF.
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Bobolink — Present
Status: Threatened (COSEWIC & COSSARO); S4B; Uncommon

A single male bobolink was observed on June 4" and June 18" 2015 calling within ELC
polygon 1, west of Winona Vine Estates. Bobolink was recorded as a possible breeder.

Historically, tall-grass prairies were the natural habitat of bobolink in North America.
This habitat has declined by 88-99% of its historic range due to conversion to cropland
(COSEWIC, 2010). Bobolink has since adapted, now primarily nesting in croplands of
hay and pasture, likely because tall-grass prairies and croplands have a similar
structure. A shift in the type of cropland planted in recent decades (i.e. from hay and
pasture to alfalfa and row crops) has resulted in a decline of bobolink across its modern
range (COSEWIC, 2010).

Bobolink also occurs in abandoned fields dominated by tall grasses, remnants of
uncultivated virgin prairie (tall-grass prairie), no-till cropland, and small-grain fields
(COSEWIC, 2010). It does not generally occupy fields of row crops, such as corn,
soybean. Habitat size is a critical component of bobolink habitat. According to
COSEWIC, “reproductive success is lower in small habitat fragments. In addition, the
Bobolink responds negatively to the presence of edges separating its habitat, and
particularly forest edges” (COSEWIC, 2010).

As a Threatened species, bobolink and its habitat are protected under the ESA (2007)
and the City of Hamilton’s Urban Official Plan. The general habitat regulated under the
ESA is categorized according to the habitats’ tolerance to disturbance as follows:

1. Nest and the area within 10 m of the nest (least tolerant of disturbance)

2. The area between 10 m and 60 m of the nest or centre of approximated
defended territory

3. The area of continuous suitable habitat between 60 m and 300 m of the nest or
centre of approximated defended territory (most tolerant of disturbance)

Activities in general habitat can continue as long as the function of these areas for the
species is maintained and individuals of the species are not killed, harmed, or harassed.
Alteration of habitat will require a permit under the ESA, in consultation with the MNRF.
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Monarch — Present
Status: Special Concern (COSSARO); Endangered (COSEWIC); S2N, S4B

Cultural meadows and other areas with wildflowers
provide potentially suitable foraging habitat for
monarch; during field studies, adult monarchs
(inset photo) were observed in wetland habitats
complexed in ELC polygons 1 and 5.

Monarch requires a variety of habitats including
overwintering sites (in Mexico), breeding areas,
staging areas and nectaring areas. Breeding areas
are confined to meadows with species in the
Asclepias genus, and commonly include common milkweed (Asclepias syriaca) and
swamp milkweed (A. incarnata). Staging areas are generally found on the north shores
of the Great Lakes and along other large barriers to migration, where monarchs roost
and feed to gain energy. Foraging areas include meadows dominated by a mix of forb
species (asters, goldenrods, etc.) providing food throughout the summer.

As a Special Concern species, habitat protection under the ESA does not extend to
monarch. Migratory butterfly stopover areas that meet criteria as Significant Wildlife
Habitat are protected, however no such sites exist in the study area. As a Special
Concern species, monarch breeding and foraging habitat may also be protected as
Significant Wildlife Habitat should it be significant in the planning area. Monarch habitat
in the Block 2 study area consists of foraging habitat, with wildflowers present in many
of the cultural meadows, though the area is not likely providing a significant benefit to
the species. Significant stands of milkweeds were not recorded within the study area,
and it is unlikely that the Block 2 study area would function as a stopover. In sum,
though monarch is present within the study area, there are no features of significance to
the species.

Fuzzy-wuzzy Sedge — Present
Status: S3; Rare in Hamilton (No current status in NAI)

Fuzzy-wuzzy sedge was recorded at the edge of a wetland on the border of ELC
polygon 1 during a site visit on an adjacent property on June 9™ 2016. This species was
also recorded in the same area by Colville Consulting Inc. during investigations in
support of the Linkage Assessment of 860 and 884 Barton Street, Stoney Creek report
(2012), which occurred before Woodland 6 was removed. While typically found in
forests dominated by oak species, the persistence of this species on the landscape after
the removal of the woodland indicates that does not require oak forest for survival. In
Ontario, the species has been recorded in open woodlands and old fields (NHIC, 2016).
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Per the MNRF’s Significant Wildlife Habitat Criteria Schedules for Ecoregion 7E,
confirmation of the presence of a provincially rare species means that the species’
habitat qualifies as Confirmed Significant Wildlife Habitat. Accordingly, this species
habitat is protected under the City of Hamilton’s Urban Official Plan.

Pin Oak — Present
Status: S4; Rare in Hamilton (No current status in NAl)

Northern Pin Oak was identified in ELC Polygon 10B during field surveys on September
30, 2015. As the tree within Block 2 is the only confirmed record of the species within
the City of Hamilton, it is appropriate to consider this species rare. Species that are rare
within the City of Hamilton are protected under the Official Plan.

Summary of SAR and Species of Conservation Concern Potentially Present
Within the Study Area

Bats — Potentially Present
Status: END (COSEWIC & COSSARO); S3-S4; Uncertain
Potentially suitable maternity roosting habitat for myotis species and tri-colored bat is

present within the study area. According to the Guelph District Office of the MNRF’s
Survey Protocol for Species at Risk Bats within Treed Habitats (MNRF, 2017), “any
coniferous, deciduous, or mixed wooded ecosite, including treed swamps, that includes
trees at least 10 cm diametre-at-breast height (dbh) should be considered suitable
maternity roost habitat”, to be confirmed through further study. In accordance with this
definition, potentially suitable habitat within the study area includes ELC polygons 2, 3,
8, and 10 as well as wooded communities identified during the SCUBE study (Aquafor
Beech Ltd., 2014), i.e. FOD7-2 and SWDM2-2. According to the MNRF’s survey
protocol, once potentially suitable vegetation communities have been identified bat
maternity roost habitat is to be confirmed through identification of suitable maternity
roost trees and, if applicable, acoustic surveys.

As Endangered species, bats and their habitat are protected under the ESA (2007) and
the City of Hamilton’s Urban Official Plan. As detailed in Section 0 and Section 9, all
treed communities within the study area (with the exception of ELC polygon 10A) are
considered Significant Woodlands and/or Wetlands, and as such are protected under
the City of Hamilton’s Urban Official Plan.

Snapping Turtle — Potentially present
Status: Special Concern (COSEWIC & COSSARO); S3
Snapping turtles prefer slow-moving water such as in ponds, sloughs, shallow marshes,

river edges, and slow streams with a soft mud bottom and dense aquatic vegetation;
and are known to tolerate heavily urbanized waterbodies such as storm water
management ponds, irrigation canals, and golf course ponds.
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Suitable foraging habitat for snapping turtle is present within the study area along
stream corridors, though the species was not observed incidentally during other
surveys.

As a species of Special Concern and provincially rare species, snapping turtle habitat is
protected under the City of Hamilton’s Urban Official Plan.

Eastern Milksnake — Potentially present
Status: Special Concern (COSEWIC); S4
The Eastern milksnake is a harmless snake that occurs throughout southern Ontario.

The species uses a wide range of habitats, including suburban parks and gardens,
hayfields, pastures, old fields, meadows, and deciduous, coniferous and mixed forests.
In rural areas, the species is found in and around sheds, barns, abandoned buildings
and anthropogenic debris (Harding 1997, COSEWIC 2002). Little is known about the
movement patterns of Eastern milksnakes in Canada, but their activity range is
estimated to encompass approximately 20 ha and it is assumed that individuals migrate
to and from hibernation sites (COSEWIC 2002).

Eastern milksnake was not observed within the study area, though due the species’
secretive nature (COSEWIC, 2002) Aquafor Beech Limited staff cannot say with
certainty that Eastern milksnake is not within the study area. Accordingly, additional
surveys of suitable habitat at subsequent planning stages (e.g. EIS) to determine
whether the species is extant are recommended. The presence of snake hibernacula in
buildings was not confirmed during surveys, though it is noted that potentially suitable
natural or semi-natural hibernacula were not observed within lands accessed as part of
this study.

West Virginia White — Potentially present
Status: Special Concern (COSEWIC & COSSARO); S3; Uncommon
Potential habitat for this species and its larval food plant, two-leaved toothwort

(Cardamine diphylla), is present within the Fresh — Moist Green Ash - Hardwood
Lowland Deciduous Forest (FODM7-2) located within the study area at the downstream
portion of Watercourse 6.0. As access to this forest was denied to the study team, the
area was not subject to biophysical inventories and it is not known if two-leaved
toothwort is present.

As a species of Special Concern and provincially rare species, West Virginia white is
protected under the City of Hamilton’s Urban Official Plan. The aforementioned forest
community is considered a significant woodland (see Section 9 for details), and as such
is also protected under the City of Hamilton’s Urban Official Plan.
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7 Significant Wildlife Habitat

Significant Wildlife Habitat (SWH) is considered a Core Area of the City’s natural
heritage system and thus is protected under the City’s Official Plan. The City of
Hamilton’s Urban OP define significant wildlife habitat as:

wildlife habitat areas which are ecologically important in terms of features,
functions, representation or amount, and contributing to the quality and diversity
of an identifiable geographical area or natural heritage system. Significant
Wildlife Habitat will be identified based on criteria established by the Province
(PPS, 2005).

Aquafor Beech Limited used the MNRF’s Significant Wildlife Habitat Criteria Schedules
for Ecoregion 7E (Jan 2015) as a guiding document in determining the presence of
SWH in the study area. The corresponding detailed analysis and assessment are
located in Appendix F. A summary of SWH within the study area is as follows:

Confirmed Significant Wildlife Habitat

Specialized Habitat for Wildlife: Special Concern and Rare Wildlife Species

As detailed in Section 6, monarch has been confirmed in wetland habitats present in
ELC polygons 1 and 5. In addition, a provincially rare species, fuzzy-wuzzy sedge (S3),
was recorded on a wetland edge on the border of ELC polygon 1. The wetland where
the species was found has been included as part of the NHS and the limitations to
development.

Through discussions with the study team, it was decided that the habitat of pin oak was
of significance due to the tree being the only known record in Hamilton. The grove in
which the tree was found has been included in the NHS and the limitations to
development.

Potential Significant Wildlife Habitat

Seasonal Concentrations of Animals; Bat Maternity Colonies

As detailed in Section 6 and Appendix G, there is potential for Bat Maternity Colonies
in extant treed habitats within the study area; including ELC polygons 2, 3, 8, and 10; as
well as the forest (FODM7-2), and treed swamp (SWDM2-2) communities in the north
east and south, respectively. While use by bats is not known, treed habitats within the
study area have been included as part of the NHS and limitations to development, and
are thus protected.
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Specialized Habitat for Wildlife: Special Concern and Rare Wildlife Species

There is potential for snapping turtle (Special Concern) to occur along stream corridors,
though this species was not observed (incidentally) during field studies. Wetlands and
stream corridors have been included in the NHS and limitations to development, and
thus are protected.

Eastern milksnake, a highly secretive species, may also be present within natural and
semi-natural lands throughout the study area. As previously stated, this species uses a
wide range of habitats, including suburban parks and gardens, hayfields, pastures, old
fields, meadows, and deciduous, coniferous and mixed forests. In rural areas, the
species is found in and around sheds, barns, abandoned buildings and anthropogenic
debris (Harding 1997, COSEWIC 2002). It is the opinion of Aquafor Beech Limited that
the most potentially suitable foraging habitats within the study area (e.g. wetlands,
forest edges) are included within the NHS, and are thus protected. What is not known is
if potential hibernacula exist within the foundations of buildings, etc.; these structures
are not included in the limitations to development or NHS. Potentially suitable natural
hibernacula were not observed during field surveys. It is therefore recommended that
surveys for Eastern milksnake occur on lands not accessed as part of this study.

Another species of Special Concern, West Virginia white, may be present in the forest
community at the downstream end of Watercourse 6.0 (FODM7-2). This area was not
accessed during field surveys. This forest is considered a Significant Woodland (see
Section 9 for details) and is thus protected under the City of Hamilton’s Urban Official
Plan.
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8 Wetlands

As detailed in Section 4.1.1, multiple wetlands have been identified through the field
work completed in support of this study and that of the SCUBE report (Aquafor Beech
Ltd., 2014). Wetlands are protected under the City of Hamilton’s Urban Official Plan
(2013), and wetlands that directly contribute to the hydrologic function of a surface
watercourse are regulated by the Hamilton Conservation Authority (Hamilton
Conservation Authority, 2011).

Wetlands identified through field work completed as part of this study include ELC
polygons 1 (in part), 2, 6, 8. Wetlands identified through work completed as part of the
SCUBE report (Aquafor Beech Ltd., 2014) include a green ash mineral deciduous
swamp (ELC code SWDM2-2) at the upstream section of the main branch of
Watercourse 7.0. All of the above listed wetlands are associated with other natural
heritage features such as thickets, woodlands, watercourses, and significant wildlife
habitat; with the exception of the small wetland areas complexed with ELC polygon 5.
Wetlands complexed within ELC polygon 5 consist of small depressions (< 1 m?) in
areas that had historically been tilled and a wet backwards C-shaped area adjacent to
the hedgerows on the east side of the vegetation community that, until recently, was
treed. Due to the low habitat value of these wetlands and the limited ecological function
they would provide when further isolated from the NHS in a post-development scenario,
they are not included in the NHS. All other wetlands are included in the NHS and the
limitations to development.
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9 Significant Woodlands

Significant Woodlands are protected under the City of Hamilton’s Urban Official Plan
(2013). According to the City of Hamilton’s Urban Official Plan (2013), Significant
Woodlands are defined as:

...an area which is ecologically important in terms of:
a) Features such as species composition, age of trees, stand history;
b) Functionally important due to its contribution to the broader landscape

because of its

location, size, or due to the amount of forest cover in the planning area;

and

c) Economically important due to site quality, species composition or past
management history. (PPS, 2005)

The presence of European Buckthorn, Common Lilac, and Staghorn Sumac shall

be irrelevant to the determination of whether a woodland is a significant

woodland.

In the City of Hamilton, significant woodlands must meet two or more of the following six

criteria (Table 9-1):

Table 9-1: Significant Woodland Criteria

Criterion

Size

Description
Forest Cover | Minimum patch
(by planning size for
unit) significance
<5% 1 ha
5-10 % 2 ha
11-15 % 4 ha
19-20 % 10 ha
21-30 % 15 ha

Woodlands shall meet a minimum average width of 40 metres.

Interior Forest

Woodlands that contain interior forest habitat. Interior forest
habitat is defined as 100 metres from edge.

Proximity/Connectivity

Woodlands that are located within 50 metres of a significant
natural area (defined as wetlands 0.5 hectares or greater in
size, ESAs, PSWs, and Life Science ANSIs).

Proximity to Water

Woodlands where any portion is within 30 metres of any
hydrological feature, including all streams, headwater areas,
wetlands, and lakes.

Age

Woodlands with 10 or more native trees/hectare greater than
100 years old.

Rare Species

Any woodland containing threatened, endangered, special
concern, provincially or locally rare species.
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Several significant reductions in the amount of tree cover in the study area have
occurred since the completion of the SCUBE reports (Aquafor Beech Ltd., 2014;
Aquafor Beech Ltd., 2013). To determine the presence of significant woodlands, extant
treed communities within the study area were assessed against the six criteria listed
above in Table 9-1. The results of this assessment are detailed below in Table 9-2.
Significant Woodlands within the study area are designated as such due to their
proximity/connectivity to significant natural areas and their proximity to hydrologic
features. Criteria in Table 9-2 marked as “n/a” denotes criteria where detailed field
information is lacking due to land access limitations. Note that none of the treed habitats
within the study area have been subject to surveys for species-at-risk bats, and as such
it is not known if the Rare Species criterion is met. Significant woodlands and other
woodlands are included in the NHS and limitations to development.

Table 9-2: Significant Woodland Assessment

Significant Woodland Criterion s
=5 Interior | Proximity/ | Proximity Rare SIS
i ?
Polygon S Forest | Connectivity | to Water Age Species WLl B
#2
v v
(SWD4-1) Yes
#3
v v
(FOD7-2) Yes
#7
v v
(CUW) Yes
#8
v v
(SWD2-2) ves
#s 10, 10A ELC
& 10B ELC polygon | polygons poEI3I/_g§i)n p;;;;jl]%B
(Cuw1) 10B only 10 & 10B 10B onl |
only only only
FODM7-2 v n/a n/a No
SWDM2-2 v n/a n/a No
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10 Linkages

As mentioned in Section 2.2, Linkages are natural areas within the landscape that
constitute ecological connections between Core Areas. All natural heritage features
within the study area are considered confirmed Core Natural Heritage features, with the
exception of the following:

ELC Polygon 1, in part (cultural meadow only), and 1A;

ELC Polygon 4 (cultural thicket);

ELC Polygon 5 (cultural meadow), including the small wetland inclusion (MAM2)
within ELC Polygon 5;

ELC polygon 9;

ELC polygons 10 and 10A (10A’s status as a Core Area is unconfirmed, see
Section 6);

The forest (FODM7-2) associated with the lower reaches of Watercourse 6.0;
The cultural thicket (CUT) near McDonald Lane;

Riparian areas associated with Watercourse 6.0; and,

Riparian areas associated with Watercourse 7.0.

The above-listed natural heritage features were subject to a Linkage Assessment in
accordance with City of Hamilton’s Urban Official Plan Policy F.3.2.1.11. (2013), as
detailed in Table 10-1, below. Linkages are considered a part of the City’s Natural
Heritage System.
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Table 10-1: Linkage Assessment

Vegetative, wildlife, and/or landscape features or functions

mowing regime.

lawn.

maintained through mowing. As such, the linkage potential
of this community is likely limited to the potential provision
of habitat for avifauna.

Natural :
Heritage ) Na_tural areas S oy r iii) Vegetation cover | iv) Width | v) Length | vi) Continuity of Discussion Linkage?
habitats/functions ii) Linkage type . -
Feature linked quality type (m) (m) vegetation
Community type The wetland complex in the north of this vegetation
ELC polvaon 1 | Links wetland complex Med.; common native mostly continuous; | community is habitat for chorus frog. The small distance
bolyg : _comp Cultural meadow and non-native 99.5-276 | 45.8-560 | punctuated & between wetlands in the complex likely allow for both
(CUM only) in the north with itself , ) : o . ) )
: herbaceous species. bisected by movement and foraging opportunities for this species and Yes; northern
and also (potentially the . . g :
. wetlands. as such should be considered a Linkage. This linkage portion
southward extension of . : o " . .
. area is contained within the minimum Vegetation surrounding
Watercourse 6.1) with . . .
Protection Zone associated with the wetland. wetland
wetland and woodland . o s :
ELC polvaon habitats. as well as Low: dominated b Given the open conditions on site, it is unlikely that complex.
Polyg ’ Cultural thicket ’ : y 53.3 129.4 Continuous amphibians would travel between the wetlands in the
1A Watercourse 7.0 to the exotic species. h of thi . . d | heri
south north o t. is vegetatlon community and natural heritage
' features in the south (i.e. ELC polygons 2 & 3 and
Watercourse 7.0) as they would be subject to desiccation.
Limited; does not
connect Core Areas and Low; dominated by Mostly continuous, | This vegetation community is dominated by exotic
ELC polygon 4 | is not providing Cultural thicket exotic invasive 156.3 130 -192 | some meadow invasive species, does not connect Core Areas, and does No
significant ecologic species. interspersed. not perform any significant ecologic function.
function.
This vegetation community is dominated by common
native and non-native herbaceous species. Recent
extensive vegetation removals to the west have likely
Somewhat limited due to _ : negatively impacted the ecologic potential of this
Med.; common native . ! . ;
recent tree removals on | Cultural meadow . 112.2 - . community. Given the low ecologic function of the small
ELC polygon 5 : . and non-native 127 - 435 | Continuous . . Y . o No
adjacent property to the | with meadow marsh h , 176.2 wetland inclusion within this community currently, it is
erbaceous species. : . . : :
west. highly unlikely that the wetland inclusion and the portion of
ELC polygon 5 between said wetland inclusion area and
ELC polygon 6 would function in a post-development
scenario.
Very limited; vegetation Low: lawn reverting to This vegetation community is surrounded by roads and
ELC polygon 9 | unit is isolated from Cultural meadow mea’dow g 103 181.4 Continuous existing development. It consists of an asphalt parking lot No
natural areas. ' and lawn that is reverting to meadow.
This vegetation community is located between
Limited: land is fenced Med. high quality c:levelopment apd natural areas. Howeyer, the property
. ) . line between this woodland and the adjacent natural area
ELC polygon | and understory is native trees with no . . Y
L Cultural woodland 185.1 47 .4 Continuous is fenced and the understory of the community is Yes
10 maintained by regular understory and mown
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Limited; vegetation unit
is isolated and

Med.; high quality

ELC polygon understory is maintained | Cultural woodland native trees with no 915 335 Continuous Thls.vegetatlon community is surro_unded by development No
10A by regular mowing understory and mown and isolated from other natural heritage features.
regime. lawn.
High; site access not
Contributes to fish g[)asr:r?/datlinor?gséde in Watercourse 6.0 is partially contained within this forest
FODM7-2 habitat and water quality | Forest 2016 indi . 85.4 112.6 Continuous community. The forest likely provides valuable habitat for Yes
indicate high- . oo
of Watercourse 6.0. . L fish and other wildlife.
quality forest habitat is
present.
This thicket community is isolated from other natural
Very limited; vegetation , Unknown; site access . heritage features. This community is known as DECW in
o unit is isolated. Cultural thicket not granted. 39.4 38.2 Continuous the SCUBE studies; and was updated to CUT following air No
photo interpretation and roadside observations.
Riparian lands Med.: upper reaches Discontinuous The main branch of this watercourse connects two Core
associated Links wetlands and treed’ nﬁg dle reaches vegetation; Areas. It is unknown at the time of writing if the mid-
with woodlands within the Watercourse/riparian o en’ lower reaches 522.2 varies continuous reaches of this watercourse will be subject to restoration Yes
Watercourse study area. pen, floodplain and plantings as part of an agreement to compensate for
partially treed. .
6.0 meanderbelt. recent tree and wetland removals in the area.
High; upper and lower
Riparian lands Main branch links reaches are mostly Discontinuous
associated forests within the stud treed. Unknown for vegetation; The main branch of this watercourse connects two Core Yes. main
with area. Tributa consis%/s Watercourse/riparian | mid-reaches; full site 912.2 varies continuous Areas. The tributary is a roadside ditch and does not branéh onl
Watercourse of roé dside dﬁlch access not granted; floodplain and connect Core Areas. y
7.0 ' extensive tree meanderbelt.

removals evident.
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11 Natural Heritage System

As detailed in Section 2.2, according to the Fruitland-Winona Secondary Plan, Core
Areas (comprised of Key Natural Heritage Features, Key Hydrologic Features, and
Local Natural Areas and their associated Vegetation Protection Zones (VPZs))
collectively with Linkages and Restoration Areas, comprise the Natural Heritage System
(NHS). Table 11-1 lists and describes the components of the Natural Heritage System
(NHS) within the Block 2 study area. Core Areas and Linkages are illustrated in Figure
111.

As detailed in Section 4.2.1 and Section 6, nesting and foraging habitat for both barn
swallow and bobolink is present within the study area. It is expected that habitat for barn
swallow will be compensated for within the study area in a natural area adjacent to open
parkland and wetland; habitat for bobolink will be compensated for off-site (to be
confirmed through consultation with the MNRF). Accordingly, habitats for these species
are not shown as a constraint (Figure 13-1). Permitting under the Endangered Species
Act is the responsibility of the landowner(s). Consultation with the MNRF, including
discussions regarding the acceptability of compensation, will be required.
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Table 11-1: Summary of Core Areas and Linkages within the Natural Heritage System

Natural Heritage System

Core Natural Areas

O NG Discussion
Heritage Features

Fish Habitat All watercourses within the study area provide contributing fish habitat.
Wetlands within the study area consists of ELC polygons 1 (in part), 2, 5 (in part), 6, and 8. ELC polygons 1 (in part), 5 (in part), and 6 are composed of Mineral Meadow

Wetlands Marshes, while ELC polygons 2 and 8 are deciduous swamps. In addition, a green ash mineral deciduous swamp (SWDM2-2), located at the downstream end of
Watercourse 7.0, was identified during the SCUBE study (Aquafor Beech Ltd., 2014) and based on air photo interpretation appears to be extant. As detailed in Section
0, all wetlands except for those complexed within ELC polygon 5 are included in the NHS.

Significant As detailed in Section 9, Significant Woodlands within the study area include all treed communities with the exception of ELC polygons 10 and 10A, SWDM2-2, and

Woodlands FODM7-2.

Significant Wildlife
Habitat

Confirmed significant wildlife habitat within the study area includes Habitat for Species of Special Concern and Rare Species, consisting of wetlands complexed within
ELC polygons 1 and 5, as well as woodland represented by ELC polygon 10B.

Potential significant wildlife habitat consists of bat maternity roosts in treed habitats, and snapping turtle habitat within watercourses and stream corridors. Both of these
habitats are protected under other natural heritage designations (i.e. significant woodlands, watercourses) and hazard lands (i.e. floodplain, meanderbelt/erosion
hazard), with the exception of the treed habitat represented by ELC polygon 10A. As such, ELC polygon 10A is considered a candidate Core Area; it's status is to be
confirmed through further study.

Significant Habitat of
Endangered,
Threatened, and
Special Concern
Species

As detailed in Section 6, regulated habitat for bobolink and barn swallow is present within the study area. Alteration of regulated habitat will require a permit under the
Endangered Species Act, in consultation with the MNRF-.

As detailed above, potentially suitable habitat for Endangered bats, consisting of treed habitats, are included in the NHS. In addition, potentially suitable habitat for
species of special concern; i.e. snapping turtle and West Virginia white, consisting of stream corridors and FODM7-2, respectively; are included in the NHS.

Key Hydrologic
Features

Discussion

Permanent and
Intermittent

Watercourses 6.0 and 7.0 are shown in Schedule B-8 of the City of Hamilton’s Urban Official Plan (2013). Based upon observations made in the field and information
contained within the SCUBE Phase 1 & 2 report, Watercourse 6.1 and Watercourse 7.0 are intermittent watercourses. Watercourse 6.0 also exhibits characteristics of an
intermittent watercourse, with the exception of the lower reach that is located between residential properties fronting on Barton Street. This latter area is considered a
permanent watercourse.

Watercourses
Regarding potential re-development for the existing residential lots located along the west side of Glover Road to the north of Highway No. 8 adjacent to the tributary to
Watercourse 7.0, an assessment of development constraints would be required should re-development be considered at a future planning stage.
ELC polygons 1, 2, 5, 6, and 8 are wetlands, or are complex communities which include wetlands. ELC polygons 1 (in part), 5 (in part), and 6 represent Mineral Meadow
Wetlands Marshes, while ELC polygons 2 and 8 represent deciduous swamps. In addition, a green ash mineral deciduous swamp (SWDM2-2), located at the downstream end of

Watercourse 7.0, was identified during the SCUBE study (Aquafor Beech Ltd., 2014). As detailed in Section 0, all wetlands except for that which is complexed within
ELC polygon 5 are included in the NHS.

Local Natural Areas

Discussion

Unevaluated

None of the wetlands within the study area were subject to evaluation under the Ontario Wetland Evaluation System (OWES). ELC polygons 1 (in part), 2, 5 (in part), 6,
8 and the green ash mineral deciduous swamp (SWDM2-2) associated with the downstream end of Watercourse 7.0 represent wetlands, or are complex communities

Wetlands composed of wetlands. As detailed in Section 0, all wetlands except for those complexed within ELC polygon 5 are included in the NHS.
Discussion
Linkages As detailed in Section 10, Linkages within the study area consist of ELC Polygon 10 and the portion of cultural meadow in ELC Polygon 1 that surrounds the wetland

complex in the northern portion of the vegetation polygon, the forest on the downstream end of Watercourse 6.0 (FODM7-2), and Watercourses 6.0 and 7.0.

Restoration Areas

Discussion

Per the Fruitland-Winona Secondary Plan, Restoration Areas are included in the NHS. See Section 14.3 for details.
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12 Assessment of Potential Impacts and Recommended Mitigation

Measures

Post-development land use within Block 2 is expected to primarily consist of residential
development and accessory land uses including institutional, arterial commercial (both
represent pre-existing uses) and park lands; as well as associated servicing
requirements (sewers, stormwater management, etc.). Potential impacts to the Natural
Heritage System resulting from land use change and mitigation measures specific to
each potential impact are discussed in Table 12-1.

Table 12-1: Potential Impacts and Associated Recommended Mitigation Measures

Potential Impact

Mitigation Measures

Potential impacts to nesting birds
protected under the Migratory Bird
Convention Act including minor habitat
reduction, fragmentation and
disturbance during important life
stages. Disturbance to nesting birds (if
proposed construction to occur within
Generalized Nesting Period — April 1 to
August 31) may also occur.

When possible, avoid construction and site preparation
work during the generalized nesting period of March 31
to August 31. If site works must occur during the
generalized nesting period, a Qualified Avian Ecologist
must conduct an active nest survey immediately prior to
site disturbances or alterations (e.g. tree removal).
Establish temporary Nest Protection Zones for any nests
at the edge of the woodland, which will remain in place
until all fledged birds have left the vicinity or as advised
by a qualified wildlife biologist. This will ensure that site
alteration does not contravene the federal Migratory
Convention Act (1994), which protects the nests of most
breeding bird species in Ontario.

Potential for birds to collide with
building windows.

It is recommended that building design be in accordance
with the design guidelines in the City of Toronto’s Bird
Friendly Development Guidelines, a document which
outlines designs which reduce the likelihood of bird
collisions with buildings. The first 12 metres above-grade
is where most collisions occur and thus is the most
critical zone for the application of bird-friendly design
guidelines (City of Toronto, 2007).

Encroachment (e.g.,, unauthorized
access) and dumping within the NHS
could potentially occur if residents and
trail users have access to the natural
areas on site.

Wildlife experience an increased risk of
predation due to domestic pets,
especially cats.

Residual impacts are expected and can be minimized
through provision of an environmental guide/brochure to
advise residents of action and activities that can be taken
to avoid impacts to adjacent natural features, including
and not limited to cautioning about not putting garbage
and other refuse into natural areas, keeping pets inside
or on leashes, not emptying pools into watercourses,
etc.. In addition, the use of educational signage
(especially in association with trails and parks) may also
further the messaging of the environmental
guide/brochure. Fencing along the perimeter of
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Potential Impact

Mitigation Measures

developed lots will also discourage encroachments.

Without proper erosion and sediment
controls, sediment entering the NHS
will  negatively impact vegetation,
especially that of the ground layer, and
sedimentation may also negatively
affect fish populations.

Develop and implement an Erosion and Sediment
Control Plan that minimizes risk of sediment entering
woodlands, wetlands, and watercourses. Install and
monitor silt and sediment control barriers, prior to and
during all site preparation and construction works.

Artificial light at night can have
negative effects on wildlife, in particular
amphibians and reptiles in urban
environments. The alteration of the
natural variation in diurnal and
nocturnal light intensities and spectral
properties of lights has the potential to
disrupt the physiology, behavior and
ecology of amphibians (Buchanan et
al. 2008). Research has also shown
that artificial night lighting may
enhance the invasive potential of some
species (Perry et al. 2008).

Aquafor Beech Limited recommends using low mast
lighting directed downward and/or shielded to minimize
light projection into the natural area and up into the sky
(often referred to as directional lighting systems, see
schematic in Figure 12-1). The use of outdoor motion
sensors could also be considered, but are considered of
secondary importance compared to directional lighting.

The use of salt on roads, sidewalks,
etc. has the potential to negatively
impact water quality in the wetland and
watercourse. Changes in  water
quantity and/or quality may affect
downstream fish populations.

Reduced salt use and the use non-chloride de-icers will
reduce the amount of salts entering wetlands and
watercourses. It may also be useful for institutional,
commercial, and multi-residential (e.g. townhomes) land
uses to develop and implement a salt management plan
which specifies when, where, and how much salt will be
applied during winter months; as well as consideration of
the use of salt alternatives. Consideration of snow
storage should also be included in the management
plan.

Decrease in overall land base for the
NHS as a result of road crossings.

As compensation for lost NHS land base, it is
recommended that opportunities for plantings in the
neighbourhood park and in SWM blocks should be
considered.

It is also recommended that opportunities to reduce the
amount of NHS displaced by roads be investigated at the
site plan phase/detailed design.

Loss of hedgerows and tree losses due
to road construction in NHS areas will
result in an overall reduction of tree
canopy coverage.

Where possible, opportunities to retain and incorporate
extant native hedgerows and specimen trees into future
development should be explored. Opportunities for tree
planting, especially in parkland and SWM blocks, should
be prioritized. All developments should be subject to a
tree preservation plan.

Fragmentation of the NHS as a result
of road crossings.

It is recommended
incorporate terrestrial

that watercourse crossings
benches to allow for wildlife

Head Office:
2600 Skymark Ave, Building 6, Suite 202

Mississauga, ON L4W 5B2
Tel: 905-629-0099 Fax: 905-629-0089

Branch Office:

55 Regal Rd, Unit 3,

Guelph, Ontario N1K 1B6

Tel: 519-224-3740 Fax: 519-224-3750

Page 50 of 127

www.aquaforbeech.com




Potential Impact Mitigation Measures

passage.
It is further recommended that tree planting occur along
the eastern edges of the neighbourhood park as a
means of facilitating a connection between NHS areas in
the north with those in the south.

Reduction of habitats available to SAR | In order to proceed with development in regulated habitat
birds (barn swallow and bobolink). for barn swallow and bobolink, landowners will likely
have to obtain a permit under the Endangered Species
Act from the MNREF. It is expected that habitat for barn
swallow will be compensated for within the Block 2 lands,
while habitat for bobolink will be compensated for off-site.

bad better best

Y T o

Figure 12-1: Schematic representation of effect of light fixture type
on light pollution.
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13 Opportunities and Limitations to Development

Limitations to development include natural heritage features protected under the City of
Hamilton’s Urban Official Plan (2013), the Fruitland-Winona Secondary Plan, and the
policies of the HCA, vegetation protection zones (VPZ) associated with natural heritage
features, restoration areas, as well as hazards such as floodplain and erosion hazard
lands. Opportunities to development consist of lands outside of constraint areas.
Opportunities and limitations to development within the Block 2 study area are
illustrated in Figure 13-1. VPZ widths are consistent with the requirements under the
City of Hamilton’s Official Plan and the policies of the Hamilton Conservation Authority.
For comparison, the NHS as defined in the Fruitland-Winona Secondary Plan has been
provided (Figure 13-2). Changes in land use and policy updates since the completion of
the Secondary Plan, in addition to the completion of detailed studies within the Block 2
area, necessitated updates and refinements to the NHS contained in the Secondary
Plan.

The regulated habitats of barn swallow and bobolink are shown on the Opportunities
and Limitations to Development map. As mentioned in Section 11, future impacts to
habitats for these species are anticipated to be compensated for under the Endangered
Species Act permitting process. Consultation with the MNRF, including discussions
regarding the acceptability of compensation, will be required.

Limitations and opportunities to development shown on lands not subject to surveys
completed as part of this study (see Figure 14-1) will need to be confirmed through the
completion of an EIS. The EIS is to be completed by the development proponent(s) in
consultation with the City of Hamilton and the Hamilton Conservation Authority in
accordance with the City’s EIS Guidelines.
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Figure 13-2: Natural Heritage System as shown in the Fruitland-Winona Secondary Plan (City of Hamilton, 2016)
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14 Conclusions
The subsections below detail the key findings and recommendations of the EIS.

14.1 Summary of Key Findings
Terrestrial habitat and wildlife:

A total of 137 vascular plants were identified to the species level, with an
additional 10 species identified to genus. Two (2) species of conservation
concern were recorded: pin oak and fuzzy-wuzzy sedge.

A total of ten (10) ELC polygons were identified comprising eight (8) vegetation
community types. Three (3) ELC polygons represent complex communities.
Overall, vegetation communities within Block 2 are culturally influenced. None of
the vegetation communities within the study area are provincially or globally
significant.

0 Wetlands include ELC polygons 1 (in part), 2, 6, 8 and a green ash
mineral deciduous swamp (ELC code SWDM2-2) at the upstream section
of Watercourse 7.0.

o Treed communities consist of ELC polygons 2, 3, 7, 8, 10, 10A, 10B,
FOD7-2 and SWDM2-2. All except the last two listed are considered
Significant Woodlands.

A total of 28 bird species are reported from the area according to our breeding
bird field surveys. Of the species observed, 25 exhibited signs of breeding. Two
(2) species of conservation concerns were recorded: barn swallow and bobolink.
Both species are Threatened and protected under the Endangered Species Act.
Two (2) species of amphibians were recorded during surveys: western chorus
frog (Car. Pop.) and gray treefrog. Both species were recorded throughout the
study area, and are considered common in Ontario and Hamilton.

Species-at-risk and other species of conservation concern confirmed within the
study area include barn swallow (THR), bobolink (THR), monarch (SC); fuzzy-
wuzzy sedge (S3, rare in Hamilton); and pin oak (rare in Hamilton).
Species-at-risk potentially present within the study area include: little brown
myotis (END), northern myotis (END, S3), tri-colored bat (END, S37), snapping
turtle (SC, S3), and West Virginia white (SC, S3).

Significant Wildlife Habitat confirmed within the study area consists of
Specialized Habitat for Wildlife: Special Concern and Rare Wildlife Species.
Significant Wildlife Habitat potentially present within the study area includes
Seasonal Concentrations of Animals: Bat Maternity Colonies and Specialized
Habitat for Wildlife: Special Concern and Rare Wildlife Species.
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Aquatic habitat:

e All watercourses within the study area have had their planform altered and
straightened.

e Within the study area, Watercourses 6.0 and 7.0 are considered
indirect/supporting fish habitat. Downstream of the CN rail track between Glover
Road and the QEW, Watercourse 7.0 is considered direct fish habitat.

e The southern “hockey stick-shaped” portion of Watercourse 6.1, as shown in the
SCUBE West Subwatershed Study Phase 1 and Phase 2 Final Report (Aquafor
Beech Ltd., 2013), is considered indirect/supporting fish habitat. The
portion/extension of the watercourse south of the aforementioned portion of
Watercourse 6.1 was added to the watercourse mapping following a site visit by
the Hamilton Conservation Authority.

e The HCA has indicated that Watercourse 6.1 contributes to downstream fish
habitat and has limited function overall and would not be required to be retained
as an open feature post-development provided that the drainage contribution of
the watercourse to downstream reached is maintained through stormwater
management design.

e Restoration of the downstream portion of Watercourse 6.0 and all of Watercourse
7.0 is recommended. Furthermore, in recognition of the recent extensive
vegetation removals along Watercourse 6.0., it is recommended that riparian
areas which were subject to removals be replanted.

e Alterations to any of the watercourses within the study area will be subject to the
DFO review process.

Natural Heritage System:

Following the completion of detailed studies within the Block 2 study area, land use
changes/vegetation clearing, and policy updates; Aquafor Beech Limited redefined the
Natural Heritage System from that which was presented in the SCUBE reports and the
Fruitland-Winona Secondary Plan (see Figure 13.2):

e Core Areas of the Natural Heritage System consist of wetlands, significant
woodlands, significant wildlife habitat, watercourses, and their associated
Vegetation Protection Zones (see summary in Section 11, Table 11-1).

e Linkages consist of the northern portion of ELC polygon 1, ELC polygon 10,
FODM?7-2, and Watercourses 6.0 and 7.0.

The Natural Heritage System, along with hazard lands such as floodplain and
meanderbelt hazards, collectively represent limitations to development. The floodplain
mapping for Watercourse 6.0 will be updated, if needed, as the Hamilton Conservation
Authority ongoing study is finalized.
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Recommendations to mitigate potential negative impacts to the form and function of the
Natural Heritage System resulting from the proposed land use change and servicing
plan are detailed in Section 12, Table 12-1.

14.2 Recommendations for Further Study
Recommendations for further study and future updates are as follows:

1.

It is recommended that lands not accessed as part of the work completed for the
Block 2 study be subject to further study (e.g. an EIS) at the expense of the
landowner(s). The EIS is to be completed in consultation with the City of
Hamilton and the Hamilton Conservation Authority in accordance with the City’s
EIS Guidelines. Access status of properties within the study area are illustrated in
Figure 14-1, below.

. To ensure compliance with the Endangered Species Act, the following is

recommended:

a. Treed habitats (including and not limited to ELC polygon 10A) throughout
the study area, but especially those subject to road crossings, should be
surveyed for bat maternity roosts in accordance with the Guelph District
MNRF’s Survey Protocol for Species at Risk Bats within Treed Habitats:
Little Brown Myotis, Northern Myotis & Tri-Colored Bat (MNRF, 2017).

b. In order to develop, persons owning lands that contain regulated habitat
for barn swallow and/or bobolink should consult with the MNRF about
obtaining a permit under the Endangered Species Act prior to any habitat
alteration.

The Hamilton Conservation Authority is to determine whether there is a surface
water connection between the wetland complex on the corner of Barton Street
and Glover Road (ELC polygon 1) in order to determine if the wetland is
regulated according to the policies of the Conservation Authority. This
determination would be based on ecological inventory/assessment work
completed by the future development proponent(s) at this location. HCA may
request a site visit to confirm conditions.

Furthermore, it is recommended that the Hamilton Conservation Authority update
their regulated areas mapping per the findings of this report and the result of (3)
and (7).

Watercourses 6.0 and 7.0, as identified in the SCUBE report and reiterated in
this report, are candidates for restoration and revegetation. Accordingly, as
development moves forward it is recommended that comprehensive channel and
riparian restoration plans be developed for these watercourses. Coordination
amongst landowners within Block 2 and, in the case of Watercourse 6.0, in Block
1 will likely be required.
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6. Opportunities to restore and enhance previously degraded ecosystems (e.g.
especially those associated with Watercourse 6.0 and lands on the corner of
Barton Street and Glover Road) should be given due consideration.

7. Updated floodplain mapping for Watercourse 6.0 is expected to soon be
available from the Hamilton Conservation Authority. This update will necessitate
the update of the development limitations mapping.

8. Note that future development applications will have to conduct a DFO screening
assessment in support of any alterations to watercourses.
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Figure 14-1: Land Access
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14.3 Restoration and Enhancement Opportunities

The City of Hamilton may undertake enhancements to Core Areas and Linkages within
Block 2 or seek to implement these works as Conditions of Approval through future
applications under the Planning Act. The timing of the other restoration and
enhancement works is not dependent on any other works or development, but
coordination of enhancement activities with other works (e.g. drainage and
infrastructure improvements) and/or development may present opportunities to minimize
potential disturbance to the NHS and achieve cost savings. Adaptive monitoring of
enhancement measures is strongly recommended.

For most of the above restoration works, the Hamilton Conservation Authority and City
of Hamilton would be the primary approval agencies, with additional approvals/permits
from MNRF and DFO where appropriate. Opportunities to involve other community
organizations in enhancement activities should be investigated. Potential partners
include the Hamilton-Wentworth Stewardship Council, ReLeaf Hamilton, the Hamilton
Naturalists Club, and the Field and Stream Rescue Team.

Several recommendations for restoration and enhancement measures are contained
within the SCUBE reports (Aquafor Beech Ltd., 2012 & 2013). The objectives of the
aforementioned enhancement measures include the following:

e naturalize Hazardous Lands (e.g. floodplain) as defined by the Hamilton
Conservation Authority;

e decrease the edge-interior ratio of Significant Woodlands and Wetlands;

e provide improved opportunities for wildlife movement;

e buffer Core Areas from future land uses;

e increase habitat diversity; and

e improve water quality.

Figure 13-2 illustrates the environmental restoration and enhancement works
recommended in the Fruitland-Winona Secondary Plan (which include restoration of
hazard lands such as floodplain. Please note that the NHS and enhancements as
shown in the figure have been updated as part of this study). These works are not
directly related to, or expected to benefit the future urban development lands. Rather,
these works are generally recommended to address existing environmental issues, or to
protect and enhance the Core Areas and Linkages of the recommended NHS.
Development proponents are not responsible for any of the recommended restoration
and enhancement works at this time. It should be recognized that the City of Hamilton
may seek to implement these works as Conditions of Approval through future
applications under the Planning Act. Restoration and enhancement works will be
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reviewed by the City of Hamilton and the Hamilton Conservation Authority. These works
include the following:

Watercourse 6.0 Stream Restoration — The following works are recommended to
improve the existing aquatic habitat, bank stability and stream shading of the urbanized
reaches of Watercourse 6.0 so that it can ultimately function as direct fish habitat

e Secure banks and improve aquatic habitat through woody and herbaceous
riparian plantings at erosion points.

e Removal of garbage and debris.

e Assess the feasibility of replacing the deteriorated culvert at Barton Street.

e |t is recommended that Hamilton Conservation Authority staff be included at the
early restoration design stages to identify specific areas of concern.

e |t is recommended that the City of Hamilton explore opportunities to encourage
stewardship of watercourses. Potential measures include providing support for
the purchase of riparian plantings and facilitating the development/distribution of
educational/interpretive materials.

Enhancement of terrestrial features associated with Watercourse 6.0 — A woodland and
a swamp, referred to as Woodland 2 and Wetland 2 in the SCUBE reports; once
connected ELC Polygons 6, 7, and 8 with the Green Ash Hardwood Deciduous Forest
(FODM7-2) to the north. A significant portion of Woodland 2 and Wetland 2 were
removed since the completion of the SCUBE studies; presently the results of the related
ongoing Ontario Municipal Board (OMB) hearing and the results of charges under the
Conservation Authorities Act (CAA) are not known. Accordingly, the applicability of the
restoration and enhancement recommendations contained in the SCUBE reports (i.e.
reduction of edge-interior ratio of woodlands, enhanced VPZs along Wetland 2) is not
known at this time.

From a natural heritage perspective, it is recommended that at a minimum, the hazard
lands associated with Watercourse 6.0 be subject to reforestation that will re-establish
the connection between natural areas located at the northern and southern extent of
Watercourse 6.0. For the purposes of establishing limitations and opportunities to
development, Aquafor Beech Limited and the City of Hamilton have assumed that the
aforementioned minimum area will be restored. It is further recommended that the
restored communities reflect extant natural communities present or once present within
Block 2 (e.g. oak-hickory lowland deciduous forest). These recommendations are not
intended to supersede any decisions made under the OMB process or the charges
under the CAA.
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Watercourse 7.0 Restoration and Enhancement — The following works are
recommended to improve existing aquatic habitat and increase the ecological function
of the riparian corridor:

e The existing culvert at the proposed east-west road crossing upstream of Glover
Road should be replaced; the use of an open-bottom culvert should be
considered to facilitate fish passage.

e |t is recommended that the City of Hamilton explore opportunities to encourage
stewardship of watercourses. Potential measures include providing support for
the purchase of riparian plantings and facilitating the development/distribution of
educational/interpretive materials.

Enhancement of terrestrial features associated with Watercourse 7.0 — In keeping with
the recommendations of the SCUBE studies, it is recommended that extant natural
areas along Watercourse 7.0 (i.e. ELC Polygons 1A, 2, and SWDM2-2) be connected
via riparian reforestation efforts (general area shown in Figure 13-2, above).

Aquafor Beech Limited recommends enhancement of the floodplain Watercourse 7.0
through the use of site-specific plantings. Enhancement plantings should consist of
native trees and shrubs. Specifically, it is recommended that the lands within the
floodplain be subject to restoration consisting of forest nucleation cells (Figure 14-2)
planted in a gradient of concentration from the edge of extant wetlands (higher
concentration) outwards to the limits of the floodplain (lower concentration). Such a
planting density gradient would mimic patterns of natural succession, providing habitat
diversity within the ecotone and enhancing its potential use by wildlife (OMNR, 2000).
Recommended riparian plantings would have the added benefit of improving water
quality and enhancing aquatic habitat.

. '......_-..: ”5-0
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Figure 14-2 - Gradual expansion of forest nucleation cells over time (from Daigle
and Havinga, 1996)
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