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Memo

To: Rachel Ellerman, Town of Milton
Stephanie Vella, Town of Milton

From: Aaron Farrell/Abhijeet Patel
Date: September 2, 2022
File: TP113119

Re: Supplemental Assessment of Stormwater Management Facility Optimization for
Boyne Survey SIS 5B Area (Omagh), Town of Milton

1. INTRODUCTION

As requested by the Town of Milton (ref. e-mail correspondence Ellerman-Farrell, May 26, 2022),
and following authorization to proceed (ref. email correspondence Ellerman-Farrell, June 14,
2022), Wood has completed supplemental assessment to optimize the sizing of the stormwater
facilities as proposed by David Schaeffer Engineering Ltd. et. al. within the Boyne Survey SIS 5B
Area discharging toward the Omagh Tributary (ref., DSEL, March 2022). The analyses presented
herein have built upon the previous hydrologic verifications completed for Boyne survey SIS 5B
Area (ref. Farrell/Patel-Ellerman, April 20, 2022) and the recently completed verification of
stormwater management facility S5B-7 for the Bayview-Lexis lands (ref. Farrell/Patel-Vella,
August 15, 2022), and have specifically focused on optimizing the unitary sizing criteria for
facilities S5B-1, S5B-2, S5B-3 and S5B-4 within the SIS Area. Consistent with the approach
applied for the April 20, 2022 verification for the subject SIS Area, the hydrologic analyses for the
optimization have considered the interim condition (i.e. prior to development of the McCann
property) as well as the ultimate developed condition for SIS Area 5B. The following has been
prepared to summarize the findings of this assessment.

2. PREVIOUSLY RECOMMENDED STORMWATER MANAGEMENT FACILITY SIZING

It was noted in the hydrologic verification conducted for Boyne Survey SIS Area 5B (ref.
Farrell/Patel-Ellerman, April 20, 2022), based on the proposed stormwater management plan for
Omagh Tributary by David Schaeffer Engineering Ltd. et. al. (ref., DSEL, March 2022), that the
storage volumes proposed by DSEL for all SWM Facilities under interim and ultimate land use
conditions were significantly higher (i.e., between +0.8% and +56.2%) than that required in
accordance with the currently governing sizing criteria for all operating stages of the facility.
Additionally, the release rates proposed by DSEL for all SWM Facilities under interim and
ultimate land use conditions were noted to be significantly lower (i.e. differences/reductions
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ranging from -2.4% and -68.8%) than that required in accordance with the currently governing
sizing criteria for all operating stages of the facility. Furthermore, under both the interim and
ultimate land use conditions analyzed, the hydrologic analysis demonstrated that the proposed
stormwater facility sizing would provide post-to-pre flood control up to and including the 100-
year frequency flow condition at key locations (i.e., Node 7.302), however would fail to provide
sufficient capacity to convey the 100-year frequency flow and Regional Storm peak flow rate at
the designed operating condition. Additionally, the analyses demonstrated that the stormwater
management facility sizes proposed by DSEL per the March 2022 SIS Addendum would also fail
to provide post-to-pre flood control at key location (i.e., Node 7.302) for the Regional Storm
event. Subsequently, a revised stormwater management sizing was suggested by Wood, as part
of the April 20, 2022 verification, whereby the release rates would be modified to achieve the
requisite 100 year capacity and quantity control. The analyses noted, however, that further
refinement to the storage-discharge relationships could be completed, to optimize the sizing of
the stormwater management facilities.

As noted in the most recent hydrologic verification for the Boyne Survey SIS Area 5B (ref.
Farrell/Patel-Vella, August 15, 2022), the August 2022 revised stormwater management plan
proposed by DSEL for the Bayview-Lexis development, combined with the stormwater
management plan for the balance of the Boyne SIS 5B Area as proposed by David Schaeffer
Engineering Ltd. et. al. (ref, DSEL, March 2022) would result in overcontrol for 2-100 year
frequency flows at key downstream location (i.e,, Node 7.302). This conclusion is consistent with
the results from the April 20, 2022 hydrologic verification for the SIS Addendum. In addition, it
the results noted that minor residual increases to downstream Regional Storm peak flow rates
would occur under the interim land use condition analyzed. As such, it was recommended that
additional analyses be completed as part of this optimization assessment for the SIS 5B Area to
determine the unitary storage and discharge criteria, and corresponding storage-discharge
relationships, which would be required in order to achieve the requisite flood control for the
Omagh Tributary under both future land use conditions (i.e., interim and ultimate) within SIS
Area 5B.

3. HYDROLOGIC ANALYSIS FOR SWM FACILITY OPTIMIZATION

The HSP-F hydrologic models for the interim and ultimate land use condition within the SIS 5B
Area have been modified to incorporate the revised rating curve for the proposed SWM Facility
S5B-7 (i.e., free outfall condition) for the Bayview-Lexis development. The unitary criteria for
erosion control have not been changed since no revision to it has been warranted based on the
previous hydrologic assessment. The unitary storage volumes for the operating conditions
corresponding to the 25 year frequency flow, 100 year frequency flow, and Regional Storm event
have been adjusted by increments of 25 m3/impervious hectare until the requisite level of flood
control has been achieved. In addition, the unitary release rates have also been adjusted by
compared to the previously governing unitary release rates, until the requisite level of flood
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control has been achieved with minor differences to the frequency flows at the Omagh Tributary
outlet from the SIS 5B Area. The updated unitary storage and discharge criteria for SIS Area 5B is
presented in Table 1.

Table 1: Suggested Revised Unitary Storage and Discharge Criteria for Stormwater
Management Facilities Within SIS 5B Area (Omagh Tributary)

Unitary Storage Unitary Discharge

Operating Condition

‘ (m3%/Impervious Hectare) ’ (m?/s/ha)
Extended Detention 275 0.0013
25 Year 525 0.0130
100 Year 725 0.0285
Regional Storm 1325 0.0760

The updated unitary storage and discharge criteria are noted to be comparable to the previously
advanced criteria for stormwater management facilities within Boyne Survey area (ref.
Farrell/Penney-Bateson, November 2016), however the unitary storage for the Regional Storm
event is noted to be slightly higher than that previously required per the unitary criteria (i.e.
50 m?/impervious ha higher). This slight increase is due to the required Regional Storm control
under the interim land use condition, as a result of the revised rating curve for SWM Facility S5B-
7 and the currently proposed stormwater management plan for the balance of SIS Area 5B.

Storage-discharge relationships have been developed for the end-of-pipe facilities within SIS
Area 5B based upon the updated unitary sizing criteria presented in Table 1, and the size and
imperviousness of the contributing drainage areas per the information presented in the March
2022 SIS. The resulting storage-discharge relationships have been compared with those
presented in the March 2022 SIS Addendum. The results of this comparison are presented in
Table 2.

Table 2: Comparison of Storage-Discharge Relationships for SWM Facilities within SIS Area 5B

| storage(m®) |  Discharge(m¥s) | Difference in
Quantity Proposed Suggested Proposed S:gsiess::d Stor(argae) \(/‘;:I)ume
Component (DSEL, March Revised (Wood, (DSEL, (Wood, August
2022) August 2022) | March 2022) 2022)
SWM Facility S5B-1
Erosion 7471 7411 0.037 0.039 -60(-0.8%)
25-year 17520 14149 0.279 0.501 -3371(-19.2%)
100-year 20980 19539 0.593 1.097 -1441(-6.9%)
Regional 37870 35709 2.983 2.926 -2161(-5.7%)
SWM Facility S5B-2
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Table 2: Comparison of Storage-Discharge Relationships for SWM Facilities within SIS Area 5B

| storage(m®) |  Discharge(m¥s) | Difference in
Quantity Proposed Suggested Proposed S;gsiess::d Stor(arg?) \(lozl)ume
Component (DSEL, March Revised (Wood, (DSEL, (Wood, August
2022) August 2022) March 2022) 2022)
Erosion 9644 8933 0.056 0.045 -711(-7.4%)
25-year 21640 17055 0.206 0.579 -4585(-21.2%)
100-year 25360 23552 0.633 1.268 -1808(-7.1%)
Regional 43530 43043 0.789 3.382 -487(-1.1%)
SWM Facility S5B-3
Erosion 9971 9525 0.049 0.050 -446(-4.5%)
25-year 21530 18185 0.473 0.653 -3345(-15.5%)
100-year 26530 25113 0.789 1.431 -1417(-5.3%)
Regional 50270 45895 3.694 3.815 -4375(-8.7%)
SWM Facility S5B-4
Erosion 5168 4966 0.022 0.025 -202(-3.9%)
25-year 11900 9518 0.118 0.319 -2382(-20%)
100-year 14540 13144 0.198 0.698 -1396(-9.6%)
Regional 29870 24022 1.875 1.862 -5848(-19.6%)

The results in Table 2 indicate that the suggested revised unitary criteria would reduce the
storage volume requirements for SWM facilities by between 1.1% and 19.6%, compared to those
proposed by DSEL per the March 2022 SIS Addendum.

The storage-discharge relationships corresponding to the revised unitary storage and discharge
criteria have been incorporated into the HSP-F hydrologic model to represent the stormwater
management facilities at the outlet of the respective drainage areas under both the interim and
ultimate land use conditions. The HSP-F model has been executed for a 42-year continuous
simulation, and frequency analyses have been completed using the Log Pearson Type llI
Distribution based upon the simulated annual maximum flows. In addition, the Regional Storm
event has been simulated as a discrete storm event, and the simulated peak flows extracted from
the model. The simulated peak frequency flows and Regional Storm event peak flows for the
future land use conditions (i.e., interim and ultimate conditions) with the recommended
stormwater management sizing criteria are summarized in Table 3, and the percent change in
the frequency flows and Regional storm peak flows at downstream key locations, compared to
existing conditions, are presented in Table 4.


rjarasoto
Highlight


Town of Milton
September 2, 2022

Table 3: Simulated Peak Frequency Flows and Regional Storm Event Peak Flows At Key Locations Within
SIS Area 5B Area Under Future Land Use Conditions per DSEL, March 2022 (m3/s)

Frequency (Years)

Flow Node/Location Regional

Existing Land Use Conditions
Node 7.302 | 102 | 148 | 225 | 287 | 356 [ 459 | 548 [ 179

Proposed Development and Stormwater Management as per DSEL, March 2022 — Interim land use conditions
Node 7.302 0.96 1.45 2.25 2.87 3.54 4.51 5.33 17.9
SWM 5B-2 0.17 0.29 0.49 0.64 0.78 0.97 1.13 3.34
SWM 5B-3 0.20 0.33 0.55 0.72 0.89 1.13 1.32 3.79
SWM 5B-4 0.092 0.16 0.27 0.35 0.43 0.53 0.61 1.83

Proposed Development and Stormwater Management as per DSEL, March 2022 —Ultimate land use conditions

Node 7.302 0.87 1.37 2.19 2.83 3.51 4.49 5.30 17.1
SWM 5B-1 0.15 0.26 0.43 0.55 0.68 0.86 1.00 2.90
SWM 5B-2 0.17 0.29 0.49 0.64 0.78 0.97 1.13 3.34
SWM 5B-3 0.20 0.33 0.55 0.72 0.89 1.13 1.32 3.79
SWM 5B-4 0.092 0.16 0.27 0.35 0.43 0.53 0.61 1.83

Table 4: Percent Change in Frequency Flows For Future Land Use and Stormwater Management Proposed
by DSEL Compared to Existing Conditions (%)

gy
Flow Node/Location |- T— T3 | 50 | 20 | 50 | fo0 ] "%

Proposed Development and Stormwater Management as per DSEL, March 2022 — Interim land use conditions

Node 7.302 | 59% | -20% | 00% | 00% | -06% | -17% | -27% | 0.0%
Proposed Development and Stormwater Management as per DSEL, March 2022 — Ultimate land use conditions
Node 7.302 | 147% | 74% | 27% | 14% | -14% | -22% | -33% | -45%

The results in Tables 3 and 4 indicate that the suggested revised unitary criteria under the future
land use conditions proposed by DSEL would provide post-to-pre control at the SIS Area 5B
outlet for all events up to and including 100-year storm event and the Regional Storm event.
Furthermore, the results indicate that the 100-year frequency flows and Regional Storm event
peak flows at the outlets of the stormwater management facilities are less than the
corresponding ordinates on the storage-discharge relationships for the stormwater management
facilities, hence all stormwater management facilities would provide sufficient capacity for the
100 year frequency flow and Regional Storm operation conditions. It should be noted that while
the ultimate conditions frequency flows and the Regional Storm peak flows indicate some
overcontrol of peak flows at the outlet of the Omagh Tributary, further optimization of the
facility sizing is not considered to be a viable option since the interim conditions represent the
governing condition for the SWM facility sizing.
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4. Summary of Findings
Based upon the foregoing, the following has been determined:

(i)  Suggested revised unitary sizing criteria for the SWM Facilities within SIS Area 5B (i.e,
S5B-1, S5B-2, S5B-3 and S5B-4) have been provided as outlined herein. The suggested
revisions would modify the storage volumes as well as the release rates from the facilities
for the respective SWM facilities.

(i) Suggested revised unitary sizing criteria for the SWM Facilities within SIS Area 5B would
reduce (i.e, between -1.1% and -19.6%) the total storage volumes compared to the
volumes advanced by DSEL per the March 2022 SIS Addendum.

(ili)  The interim land use condition represents the governing condition for establishing the
suggested revised unitary sizing criteria, due to the residual increase to Regional Storm
peak flow rates noted in the August 15, 2022 hydrologic verification for facility S5B-7.

(iv)  The suggested revised unitary sizing criteria for the SWM Facilities presented herein for
the corresponding drainage areas would provide sufficient capacity up to the 100-year
frequency flow and Regional Storm operating conditions.

(v)  The suggested revised unitary sizing criteria for the SWM Facilities presented herein for
the corresponding drainage areas would control post-development flows to pre-
development levels at key location downstream of the development (i.e., Node 7.302) for
all events up to, and including, the Regional Storm event under both interim and ultimate
land use conditions.

We trust that the foregoing satisfies your current requirements. Feel free to contact our office
should you have any questions or wish to discuss.

AP/AF/ap/af



Table 1 : Summary of Total Drainage Area to Proposed SWM Facilities to Omagh Tributary

To SWM Facility Area Imperviousness Area x Imp. Required Storage '’ (m®)
(ha) (%) Permanent Pool | Quality Control [ 10 mm R.V.

SWM Pond S5b-1 38.5 70 2695.00 7123 1540 2302
SWM Pond S5b-2 445 73 3248.50 8455 1780 2783
SWM Pond S5b-3 50.2 69 3463.80 9170 2008 2955
SWM Pond S5b-4 24.3 74 1798.20 4658 972 1542
SWM Pond S5b-7 17.396 62 1085.68 2910 696 1407

Total 174.9 70 12291.18 32315 6996 10990

™ permanent pool and quality control provided for MOE enhanced protection (Wet Pond).

Table 2 : Unit Release Rates and Storage Volumes for Proposed SWM Facilities

Pond Component Pond S5b-1 to S5b-4 ") Pond S5b-7 ©
Unit Outflow Unit Storage Unit Outflow Unit Storage
(m3/s/ha) (m3/imp'ha) (m3/s/ha) (m3/imp'ha)
Extended Detention 0.0013 275 0.0010 275
25-Year, 6-Hour AES 0.0130 525 0.0104 450
100-Year, 6-Hour AES 0.0285 725 0.0259 725
Regional 0.0760 1325 0.0848 1275

M As per Table 1 of the "Supplemental Assessment of Stormwater Management Facility Optimization for Boyne Survey SIS 5B Area (Omagh), Town of Milton"
(September 2, 2022, Wood).
@ As per sizing criteria for Node 7.302 (Omagh) in the "Supplemental Erosion Potential Investigation of Omagh Tributary, Town of Milton" (April 29, 2019, Wood).

Table 3B: Simulated Release Rates and Volumes for SWM Pond S5b-2

Component Target Target Free Outfall Conditions ©! Restrictive D/S Conditions ©
Release Rate Storage @ Release Rate Storage Release Rate Storage
(m?ls) (m?) (m%s) (m®) (m’ls) (m?)
Permanent Pool O] N/A 8455 N/A 24554 N/A 24554
Quality Control ) N/A 1780 0.015 1780 0.015 1780
Extended Detention 0.058 8933 0.058 9627 0.058 9627
2-Year, 6-Hour AES N/A N/A 0.111 10290 0.000 11330
5-Year, 6-Hour AES N/A N/A 0.429 13060 0.000 15920
10-Year, 6-Hour AES N/A N/A 0.489 15520 0.000 19100
25-Year, 6-Hour AES 0.579 17055 0.559 18870 0.325 21320
50-Year, 6-Hour AES N/A N/A 0.785 21090 0.508 23090
100-Year, 6-Hour AES 1.268 23552 1.158 22730 0.653 25060
Regional 3.382 43043 3.247 42110 3.278 47380

M Quality control and permanent pool requirements based on MOE guidelines for enhanced quality control for wet ponds.
@ Target release rates and storage based on post-development drainage area to SWM Facility and unit values.
® Modelled based on detailed stage-storage-discharge relationship. Restrictive downstream conditions based on Regional water level of 191.96 m.
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DAVID SCHAEFFER ENGINEERING LTD. THE REGIONAL MUNICIPALITY OF HALTON SHEET No.: 2 OF 2

600 ALDEN ROAD, SUITE 500 LOCATION: Milton - Phase 3 East
MARKHAM, ONTARIO

L3R 0E7 SANITARY SEWER DESIGN NovE 265 ppi PROJECT No: 10458

TEL: (905) 475-3080 MIXED 90  pph DATE: March, 2018
FAX: (905) 475-3081 SCHOOL 40 pph DESIGNED BY: V.C.
n (PVC): 0.013 CHECKED BY: K.M.
n (Conc): 0.013 Infil. Flow (INF): 0.286 L/s/ha
STREET MANHOLE TRIBUTARY ARAE HECTARE POPULATION TRIBUTARY AVG. AVG. MAX SEWER PIPE
LENGTH INCREMENT TOTAL INCREMENT TOTAL m’ls m¥s | PEAKING M;BQX IN3F. FLOW SIZE | sLoPE ('.31 VEL (m/s) REMARKS
FROM TO (m) NODE MIXED USE SCHOOL INFILT NODE MIXED USE SCHOOL INC. TOTAL | FACTOR | m/s m/s EXP. m’/s | FULL [ ACT. TYPE CLASS
1.60 2.7 4.30 456 243 699
8.0 12.30 720 1419
11.2 23.50 1008 2427 0.0032_| 0.0077 3.52 0.0272 | 0.0067 | 0.0339 | 300 | 0.30 [ 0.053 | 0.75 | 0.78 PVC SDR-35
MH3103A MH3104A 5.6 29.10 504 2931 0.0016 | 0.0093 3.45 ]0.0322 | 0.0083 | 0.0405| 300 | 0.30 [ 0.053| 0.75 | 0.81 PVC SDR-35
MH3104A MH3008A 8.6 3.50 41.20 774 3705 0.0025 | 0.0118 3.36 [ 0.0396 | 0.0118 | 0.0514 | 375 | 0.30 [ 0.096 | 0.87 | 0.90 PVC SDR-35
To TRUNK 3A 41.20 3705
TRUNK 3C
18.3 18.30 1647 1647
MH3200A MH3014A 121 2.30 32.70 1089 92 2828 0.0038 | 0.0090 3.46 | 0.0311 [ 0.0094 | 0.0405| 300 | 0.30 [ 0.053| 0.75 | 0.81 PVC SDR-35
To TRUNK 3A 32.70 2828
TRUNK 3D
16.0 2.90 18.90 1440 116 1556
MH3300A MH3302A 2.10 8.6 29.60 599 774 2929 0.0044 | 0.0093 3.45 [0.0322 | 0.0085) 0.0406 | 300 | 0.30 [ 0.053 | 0.75 | 0.82 PVC SDR-35
MH3302A MH3017A 35 33.10 315 3244 0.0010 | 0.0103 3.41 0.0352 | 0.0095| 0.0447 | 300 | 0.30 [ 0.053 | 0.75 | 0.83 PVC SDR-35
To TRUNK 3A 33.10 3244
TRUNK 3A
13.5 13.50 1215 1215
MH3000A MH3002A 14.4 27.90 1296 2511 0.0041 | 0.0080 3.51 0.0281 | 0.0080 | 0.0360 | 300 | 0.30 [ 0.053 | 0.75 | 0.79 PVC SDR-35
MH3002A MH3005A 15.2 43.10 1368 3879 0.0044 | 0.0123 3.35 [0.04140.0123 ] 0.0537 | 375 | 0.30 [ 0.096 | 0.87 | 0.88 PVC SDR-35
0.90 12.7 1.20 57.90 257 1143 48 5327
MH3005A MH3008A 9.2 67.10 828 6155 0.0026 | 0.0196 3.16 [ 0.0619 | 0.0192 ] 0.0811 | 450 | 0.30 [ 0.156 | 0.98 | 0.98 PVC SDR-35
Contribution from Trunk 3B 41.20 3705
MH3008A MH3010A 5.3 113.60 477 10337 0.0015 | 0.0329 294 ]0.0967 | 0.0325| 0.1292 ] 525 [ 0.30 | 0.236 | 1.09 | 1.10 CONC SDR-35
MH3010A MH3014A 33 116.90 297 10634 0.0009 | 0.0338 293 10.0992|0.0334 [ 0.1326 ] 525 | 0.30 | 0.236 | 1.09 | 1.10 CONC SDR-35
Contribution from Trunk 3C 32.70 2828
MH3014A MH3017A 0.4 150.00 36 13498 0.0001 | 0.0430 2.82 0.1212 [ 0.0429 ) 0.1641 | 525 | 0.30 [ 0.236 [ 1.09 | 1.16 CONC SDR-35
Contribution from Trunk 3D 33.10 3244
MH3017A | MH3 (B.O.) 183.10 16742 0.0000 | 0.0533 2.73 10.1455( 0.0524 [ 0.1978 ] 675 | 0.30 | 0460 | 1.29 | 1.23 CONC SDR-35
To MH 3 (BY OTHERS) 183.10 16742
Trunk 4B 2.7 2.70 243 243
1.60 18.5 22.80 456 1665 2364 0.0068 | 0.0075 3.53 [ 0.0266 | 0.0065) 0.0331 | 250 | 0.50 [ 0.042 | 0.86 | 0.00 PVC SDR-35
4100A 4013A 6.3 29.10 567 2931 0.0018 | 0.0093 3.45 | 0.0322 | 0.0083 | 0.0405| 300 | 0.30 [ 0.053 | 0.75 | 0.00 PVC SDR-35
To TRUNK 4A 29.10 2931
Trunk 4A 13.5 13.50 1215 1215
4000A 4003A 14.4 27.90 1296 2511 0.0041 | 0.0080 3.51 0.0281 | 0.0080 | 0.0360 | 300 | 0.30 [ 0.053 | 0.75 | 0.00 PVC SDR-35
4003A 4004A 41 32.00 369 2880 0.0012 | 0.0092 3.46 [ 0.0317 | 0.0092 | 0.0409 | 375 | 0.30 [ 0.096 | 0.87 | 0.00 PVC SDR-35
4004A 4007A 11.2 43.20 1008 3888 0.0032_| 0.0124 3.34 [0.0413|0.0124 ) 0.0537 | 375 | 0.30 [ 0.096 | 0.87 | 0.00 PVC SDR-35
12.7 55.90 1143 5031
4007A 4010A 1.00 8.9 1.20 67.00 285 801 48 6165 0.0036 | 0.0196 3.16_ | 0.0620 | 0.0192 | 0.0812 | 450 | 0.30 [ 0.156 | 0.98 | 0.00 PVC SDR-35
4010A 4013A 6.9 73.90 621 6786 0.0020 | 0.0216 3.12 0.0674 | 0.0211] 0.0885| 450 | 0.30 [ 0.156 [ 0.98 | 0.00 PVC SDR-35
Contribution from Trunk 4B 29.10 2931
4013A 4015A 1.5 3.50 108.00 135 9852 0.0004 | 0.0314 2.96 | 0.0928 | 0.0309 [ 0.1237 ] 525 [ 0.30 | 0.236 | 1.09 | 0.00 PVC SDR-35
4015A 4016A 5.7 113.70 513 10365 0.0016 | 0.0330 294 10.0970 | 0.0325 | 0.1295] 525 [ 0.30 | 0.236 | 1.09 | 0.00 PVC SDR-35
4016A MH4A (B.O.) 113.70 10365 0.0000 | 0.0330 294 10.0970 | 0.0325 | 0.1295] 525 [ 0.30 | 0.236 | 1.09 | 0.00 PVC SDR-35
To MH4A (BY OTHERS) 113.70 10365

OO0 I O SalTO. XIS
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JUNE 2013, REVISED APRIL 2018 PHASE 3 EAST

connect the Omagh woodlot and tributaries has a proposed low flow channel above
elevation of 191 masl (from Britannia Rd) to 193 masl (to Louis St. Laurent Ave.) and is
not expected to intercept the groundwater table. The bottom of the relocated Centre
Tributary low flow channel will be around elevation 192.5 masl, with the shallow water
table in the proposed relocation area around 188 to 190 masl. As a result, the channel is
not expected to intersect the local groundwater table.

4.4.2 Residential Basement Flooding Risk and Monitoring

Given the relocation of the watercourses and the shallow depth to groundwater relative
to the proposed final grade for the realigned Omagh Tributary, and surrounding area,
there is a potential for high groundwater levels in the residential lots in the vicinity of
Ferguson Drive and Britannia Road. Consequently, these homes may require underfloor
drainage systems connected to a sump that discharges either to the storm water system
or to the rear yard drainage system for each home.

It is recommended that during the detailed design phase, attention be given to monitoring
water levels in any newly installed shallow monitors to assess the long term water level
fluctuations in this area of the SIS. During infrastructure construction, groundwater control
may also be needed. For long term maintenance of local shallow flow systems, trench
plugs should be incorporated into the subsurface infrastructure design.

It is expected that the LID strategies will be reviewed during the detail design stage, once
the foundation drains, and subsurface design is finalized.

4.4.3 Groundwater Quality Mitigation Options

With the historical influences on groundwater quality in the area being primarily related to
agricultural activities (e.g. crop fertilization and manure use/cattle grazing), it is expected
that nitrate and phosphorous levels will decrease over the long term. However, impacts
related to urbanization must also be considered. At the detailed design phase,
consideration must be given to reducing groundwater quality impacts related to
urbanization such as increases in sodium and chloride levels. The implementation of the
Halton Region Salt Management Plan and other preventative measures such as only
infiltrating water from roof tops will reduce the impacts from urbanization.

4.4.4 Infiltration Deficit Mitigation Options

The proposed development will result in decreased infiltration without mitigation.
Measures to promote infiltration include a variety of LID measures designed to maximize
water availability in pervious areas. Infiltration systems for proposed development must
consider the hydraulic conductivity of local soils, topography, vegetative cover, and depth
to water table.

In the residential areas, for example, surficial LID techniques may include (but not be
limited to) increasing topsoil depths, setting lot grades such that roof runoff is directed
towards lawns and gardens, side and rear yard swales, boulevards, parks, and open
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JUNE 2013, REVISED APRIL 2018 PHASE 3 EAST

space areas throughout the development. The use of rain gardens, bioswales or other
water retention features also enhances infiltration, and can be developed in schools,
parks, and public areas. Increasing topsoil depths will allow for greater infiltration rates
and bioremediation time for surficial runoff and precipitation. An increase in topsoil depth
of 30 cm could facilitate improving these processes.

Calculations of post development effects on the water balance within the SIS area with
LIDs for infiltration enhancement / management show the infiltration deficit is 3% less
when compared to existing conditions. The results of the water balance with mitigation
show that there will be enough water available to balance the infiltration deficit.

Subsurface infiltration measures may include an increased depth of topsoil, engineered
infiltration basins, galleries and trenches, pervious storm pipe systems and soak-away
pits. These are most effective in areas of relatively permeable unsaturated soils. By
implementing BMPs, as outlined in the FSEMS report, the net change compared to
existing conditions could be reduced to virtually nil compared to preconstruction
infiltration.

Infiltration volumes will flow laterally through the subsurface with roughly 10% of this
volume acting as groundwater recharge, the reminding 90% of the water is lost through
evapotranspiration or becomes interflow through the subsurface.

There are several factors that limit the potential for implementation. Two limiting factors
within the study area are low permeability native soils and high groundwater levels. The
infiltration rates calculated based on in-situ results at the site are greater than Ontario
Ministry of the Environment’s recommended minimum soil infiltration rate for infiltration
system designs. As such, directing roof runoff to vegetated surfaces, front and back lawns
is considered to be one of the most practical mitigation measures at the subject site.

At the neighbourhood scale, opportunities for a full range of lot level controls should also
be considered. Lot level stormwater management facilities include rain gardens /
bioretention areas, green roofs, vegetated filter strips; or subsurface practices located
below parking areas, roads, walkways, plazas, parks or sports fields that are not visible
and take up no footprint at the surface. However, unlike conveyance and end-of-pipe
controls that typically become property of the municipality and are operated and
maintained as public infrastructure, operation and maintenance of lot level controls on
private property are the responsibility of the individual property owners, managers or
management organizations. Moreover, it is also difficult to ensure that all homeowners
comply, making implementation and benefits difficult to measure / monitor. A summary
table of the LID measures is found in Table 4-1.
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Table 4-1: LID Measures Feasibility Matrix

LID
PRACTICE DESCRIPTION REQUIREMENTS PROS AND CONS
Rainwater The process of ¢ Downspouts to Pros
Harvesting intercepting, capture and * Low Cost to Implement
conveying and convey rainfall. | Cons
storing rainfall for + Storage Tanks + Limited overall impact
future use in rain to store rainfall. « Difficult to enforce as the
barrels (for * Pre-treatment individual home owner will
residential uses) devices required be responsible for
or large cisterns to remove inspection and maintenance
(for industrial / debris, dust and of the barrels.
commercial uses) leaves. Recommendation:
« Maintenance is * Encourage use in SIS
required by
home owners.
* Low Cost
Green Roof | A thin layer of * Roof slope less | Pros
vegetation and than 10% * Roof area is a large portion
growing medium « Roof to be of the overall impervious
installed on top of designed for area and can have a large
a conventional structural impact in reducing runoff
flat or sloped loading of Cons
roofs rainfall and » Majority of rooftops are
vegetation residential and will have
» High Cost steeper slopes than 10%.
* High cost to implement
» Owner maintenance is
required
* High cost to ensure
supporting structures are
designed and built to
support green roofs
Conclusion:
» Limited application in SIS
study area
Roof Directing flow » Swalestodirect | Pros
Downspout | from roof runoff away from * Low Cost
To Grade downspouts to a the buildings * Could have a significant
pervious area that graded ata impact as it can be
drains away from minimum of 2.0% implemented over all large
buildings. « Total roof area areas.
Discharge contributingtoa | Cons
locations should downspout « Homeowner renovations
be a minimum of should not can lead to swale blockages
3 metres away exceed 100 Recommendation:
from the building square metres « Require in all SIS residential
* Low cost areas
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Soakaway, These measures * Bottom of Pros
infiltration are underground infiltration trench » Could be implemented in
trench to excavations lined should be at parks and channel blocks
chamber with geotextile least 1 m from * Could be implemented on
fabric and filled the water table. multi-
with clean * Hydrologic soil family/commercial/industrial
granular stone group A or B are blocks under site plan
that receives best for control, with maintenance
runoff from a achieving enforcement.
perforated or infiltration « Can be used on individual
slotted pipe inlet + Trenches residential lots
to promote should be « Can have high impact on
infiltration into the setback a large drainage areas
subsurface minimum of 4 Cons
metres from * Relatively high cost
building « If constructed on public
foundations. lands, Municipality
* Pre-treatment responsible for long term
required to maintenance and
prevent clogging replacement.
and failure « If constructed on individual
* High Cost residential lots, long term
maintenance and
replacement by home owner
will be difficult to enforce.
Education will be required.

» Soils will need to be

receptive to infiltration
Conclusion:

* Limited application
anticipated in SIS study
area for individual
residential lots due to poor
soils, and high cost for
limited benefit.

» Could be considered for
public lands based on water
balance needs.

Bioretention/ | Filter bed that e Maintenance is | Pros
Bioswale/ temporarily required by land * Reduces peak runoff
Rain stores, treats and owners * Provides Water Quality
Gardens infiltrates runoff. + Hydrologic soil Benefits

group A or B are | Cons

best for
achieving
infiltration

Works best for
smaller drainage
areas

Soils should be receptive to
infiltration

Works best for small
drainage areas
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Medium cost

Would not be acceptable to
most single family home
owners

Conclusion:

Could be encouraged for
individual residential lots,
but education of home
owners to benefits will likely
be required.

Should be considered and
encouraged to maintain
water quality on multi-family,
commercial, and industrial
blocks under site plan
controls.

Should be considered and
encouraged for public lands.

Vegetated Gently sloping, * Aflow path of at | Pros

Filter Strips | densely least 5 metres is * Relatively low cost
vegetated areas required * Provides water quality
that treat runoff » Peagravelis benefits
sheet flow from recommended + Can be placed within parks
adjacent at the top of the and channel space with
impervious areas. slope. relatively low impact to

* Low cost maintenance or function.
Cons

» Large footprint area required

» Used in conjunction with
grass swales and biorention.

* Urbanized roads (curbs and
storm sewers) render this
method ineffective

Conclusion:

* Limited application in study
area for individual
residential lots.

» Should be considered and
encouraged for part of the
water treatment of on-site
controls for public lands if
water balance warrants it.

Permeable | Pavements that » Base of Pros

Pavement allow stormwater pavement stone » Can be constructed in place
to drain through reservoir should of asphalt on driveways and
them and into a be at least 1 local roads.
stone reservoir metre from * Relatively medium cost
where it is water table. Cons
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infiltrated into the

underlying native

soil or temporarily
detained.

Drainage area
should not
exceed 1.2
times the area
of pavement.
Medium cost

If soils are not receptive of
infiltration, maintenance
problems would occur.
Ongoing maintenance is
required to maintain function
which would be on the
Municipality in public areas
or require education for
homeowners on residential
lands.

Conclusion:

Could be considered for on-
site controls on multi-family/
commercial/ industrial
blocks under site plan
control.

Limited application
anticipated in study area for
individual residential lots

Enhanced Vegetated open Width of at least | Pros
Grass channels 2 metres is * Relatively low cost
Swales designed to required » Can be placed with public
convey, treat and Established green spaces with relatively
attenuate vegetation is low impact to maintenance
stormwater required in and function.
runoff. swales Cons
Low cost * Relative long lengths
required to provide
significant benefits.
Conclusion:

» Limited application
anticipated in the SIS for
individual residential lots.

» Should be considered and
encouraged for part of the
water treatment of on-site
controls for public lands if
water balance warrants it.

» Should be considered and
encouraged for public lands.

Perforated Long infiltration Bottom of Pros

Pipe trenches or linear trenches should » Can be installed with the

Systems soakaways that be at least 1 public roads and can be
are designed for metre from the used in place, or in
both conveyance water table. conjunction with storm
and infiltration of Hydrologic soil sewers to convey runoff.
stormwater group A or B are * Relatively medium cost
runoff. best for Cons
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achieving
infiltration
Pre-treatment is
required
Installed in the
road right-of-
ways and
maintained by
the
Municipalities
Medium cost

Soils should be receptive to
infiltration

Pre-treatment is required. If
constructed throughout the
development pre-treatment
will be required on all
catchbasins.

Added life cycle costs due to
maintenance requirements.

Conclusion:

Limited application
anticipated in study area
due to poor soils and limited
benefits.

Extra Depth
Topsoil

The placement of
topsoil to depths
greater than
typically placed.
Designed to
retain and
infiltrate a higher
volume of runoff
than typically
achieved in
shallow depth
topsoil areas.

Extra depths
range from 150
mm to 600 mm
depths of topsail
Can only be
placed in non-
load bearing
areas (ie.
Landscaped
areas)

Soil should be
augmented with
minimum 5-10%
organic matter
content.
Preparation of
subgrade
required —
Compacted
subsoils should
be tilled or
scarified to a
minimum depth
of 100 mm prior
to application of
topsoil.

Low Cost

Pros

Cons

Relatively low cost

Could have a significant
impact as it can be
implemented over all
residential lots.

Increases the initial
abstraction of grassed and
landscaped areas,
enhances infiltration, and
decreases runoff generated
from these areas.

Potential for minor
settlement in landscape
areas

Recommendation:

Require in SIS residential
areas

It should be noted, that prior to or during construction, it is necessary to ensure that all
inactive wells within the development footprint have been located and properly
decommissioned by a licensed water well contractor according to Ontario Regulation 903.
This regulation applies to the groundwater observation wells installed for this study unless
they are maintained throughout the construction for monitoring purposes.
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6.0 STORMWATER MANAGEMENT
6.1 Design Criteria

The SUS and FSEMS set stormwater management criteria which has been refined through
subsequent verifications. The final pond sizing criteria can be found in the Wood Memo (2022)
that is included in Appendix F. These reports prescribe that the subject lands must provide
stormwater management according to the criteria presented in Table 13.

Table 13: Stormwater Management Criteria

QUALITY CONTROL
Permanent Pool (m¥ha) Interpolated from SWMP Manu_al Table 3.2,
enhanced protection
EXTENDED DETENTION
Storage (m3/imp ha) All Ponds 275
SWM Ponds S5b-1, S5b-2, S5b-3, 0.0013
Discharge (m3/s/ha) & S5b-4
SWM Pond S5b-7 0.0010
QUANTITY CONTROL
25 Year
SWM Ponds S5b-1, S5b-2, S5b-3, 505
Storage (m3/imp ha) & S5b-4
SWM Pond S5b-7 450
SWM Ponds S5b-1, S5b-2, S5b-3, 0.0130
Discharge (m®/s/ha) & S5b-4
SWM Pond S5b-7 0.0104
100 Year
Storage (m3/imp ha) All Ponds 725
SWM Ponds S5b-1, S5b-2, S5b-3, 00285
Discharge (m®/s/ha) & S5b-4
SWM Pond S5b-7 0.0259
Regional
SWM Ponds S5b-1, S5b-2, S5b-3, 1325
Storage (m3/imp ha) & S5b-4
SWM Pond S5b-7 1275
SWM Ponds S5b-1, S5b-2, S5b-3, 0.0760
Discharge (m®/s/ha) & S5b-4
SWM Pond S5b-7 0.0848
6.2 Omagh Tributary Water Quality Diversion Resolution

Previous analyses in both the FSEMS and approved SIS proposed a stormwater diversion pipe
to Sixteen Mile Creek for approximately 88 ha of land draining to stormwater management
ponds (S5b-2 and S5b-3) in the Omagh Tributary. The strategy was proposed to address
excessive fill requirements within the Study Area, due to the existing flat terrain in combination
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with the shallow storm outlets. As part of Wood’s (formerly AMEC’s) hydrologic analysis of the
SIS, the flows of the Omagh Tributary at key locations south of Britannia Road were seen to
increase downstream erosion compared to existing conditions.

In April 2019, Wood and Matrix Solutions completed supplemental investigations regarding the
downstream erosion potential within the Omagh Tributary. Their findings included in Appendix
J, concluded the erosion threshold for the Omagh Tributary was higher than determined in the
FSEMS and SIS, and therefore the diversion pipe was not required.

Therefore, for SIS Area 5B-O, no ponds will have outflows diverted from the Omagh Tributary to
Sixteen Mile Creek, and the storm strategy has been completed in conformance with Wood’s
April 2019 memorandum.

6.3 Pond Operating Characteristics

The proposed SWM ponds will be designed in accordance with the requirements of the SUS,
FSEMS, and the SWMP Manual, and include the following features:

Sediment Forebay » to improve sediment removal prior to entering the pond
Permanent Pool » 1o buffer storm flows and trap pollutants

Extended Detention Storage » to provide water quality and erosion control

Quantity Control Storage » to attenuate post development flows to the allowable

release rates as per the FSEMS

The conceptual designs of the SWM ponds are presented in Figures 10 through 14. The
location and configuration of the ponds will be further refined through future detailed design and
FSR submissions.

The impervious coverage of post-development lands has been estimated based on their
respective land uses. The runoff coefficients used meet the runoff coefficients listed in the Town
Standards and are summarized in Table 14 below. Please note that the final impervious
coverage will be updated at the detailed design stage based on the characteristics of the actual
plan, and the pond sizing adjusted accordingly.
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Table 14: Summary of Runoff Coefficients

Land Use Runoff Coefficient
Parks & Open Space 0.25
Single Family Residential 0.65
Townhouses, Apartments, and Schools 0.75
Back-to-Back & Rear-Lane Townhouses 0.85-0.90
Site Plan Blocks 0.90

Applying the targets from the FSEMS to the specific drainage boundaries depicted in Figure 6,
the required pond sizing can be determined for each proposed SWM facility, as shown in Table
15 below. Descriptions of the SWM Pond Components, and the On-Site Controls are further
examined in Sections 6.4 and 6.5 of this SIS Addendum, respectively.

Table 15: Summary of Stormwater Management Facilities — Required Storage Volumes

100
25 YEAR
PERMANEN EROSION FLOOD YEAR |REGIONAL
FACILITY DRAINAG | IMPERVIOU T POOL CONTRO CONTRO FLOOD | FLOOD
LD E AREA S-NESS VOLUME L L CONTRO| CONTROL
" (ha) (%) ™) VOLUME |/ e L VOLUME
(m3) (m°) VOLUME (m3)
(m®)
S5b-1 38.5 70 7123 7411 14149 19539 35709
S5b-2 44.5 73 8455 8933 17055 23552 43043
S5b-3 50.2 69 9170 9525 18185 25113 45895
S5b-4 24.3 74 4658 4945 9441 13037 23826
S5b-7 17.4 62 2910 2986 4886 7871 13842

Pond sizing is detailed in Appendix G with modelling files in Appendix L.

6.4 Pond Components
6.4.1 Sediment Forebay

All proposed SWM ponds, as seen in Figures 10 through 14, include sediment forebays to
improve the pollutant removal by trapping larger particles near the inlet of the pond. The
forebays have generally been designed with a length to width ratio of approximately 4:1 and do
not exceed one third of the permanent pool surface area for wet ponds, as required in the
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SWMP Desigh Manual. Furthermore, the forebays have a depth of 1.5 m to minimize the
potential for re-suspension.

6.4.2 Permanent Pool

The permanent pool has been sized to provide enhanced protection in accordance with the
SWMP Manual. The permanent pool designs (including elevations) are provided in Figures 10
through 14. The permanent pool is generally 2 m deep in the main cell and 3 m in depth at the
pond outlet, which exceeds the one- to two-metre-deep range recommended in the SUS, and
the 1.5 m depth in Town Standards. The additional depth has been provided as part of the
thermal mitigation strategy recommended by MNRF to provide cold water for Silver Shiner, a
species at risk, as outlined in the approved SIS. The Town of Milton has previously approved
SWM ponds with this permanent pool design in the Boyne Survey Block 1 Subwatershed
Impact Study. The slopes in the permanent pool will be graded with side slopes of 3:1, with
minor localized variations.

6.4.3 Extended Detention Storage

The proposed SWM ponds will be equipped with extended detention storage sized based on the
criteria in the Wood Memo to provide further water quality refinement and erosion control. The
extended detention component has been provided with side slopes of 5:1 with minor localized
variations. The depth of extended detention storage in the ponds will not exceed 1.0 m in
accordance with Town Standards.

6.4.4 Extended Detention Outlet

The allowable release rates from the Wood Memo are incorporated into the pond designs
shown in Figures 10 through 14. The details of the outlet structures for the SWM facilities will
be determined at the detailed design stage. The extended detention volume will outlet through a
reverse graded pipe. An orifice will be provided to discharge the extended detention volume at
the allowable release rate for erosion control.

6.4.5 Quantity Control

In accordance with the FSEMS, flood control is to be provided based on the unitary rates for 25-
year, 100-year, and Regional storm return periods. The details of the outlet structures for each
SWM facility will be determined at the detailed design stage. The locations of all SWM Ponds
and On-Site Controls have been outlined in Figure 9.

The required unit storage and peak rates in restrictive downstream conditions, as provided in
the Wood Memo, are summarized in Tables 16, 17, and 18 below, and have been incorporated
into the pond design shown in Figures 10 through 14.
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>

A drop inlet structure is provided at the pond outlet, which restricts flows to the required

rates for 25-year,100-year, and Regional storm events by a combination of orifices
and/or weirs.

maximum SWM Facility outflow for the pond.

below 1.8 metres in accordance with Town Standards.

The outlet pipe will be sized such that the full flow capacity of the pipe will exceed the

The active storage depth for quantity control of the 100-year storms is maintained at or

It is proposed that Regional storage be provided above the 100-year water level in the

pond (e.g., above the 1.8 metre active storage depth associated with control of the
100-year storm event), thereby maintaining compact pond sizing.

In accordance with the approved SIS there is no requirement for storm stacking. However, each
SWM Pond in the Omagh lands has been designed with overcontrol to accommodate proposed
developments upstream which may not have quantity controls, and interim conditions which
have uncontrolled flows from Fourth Line and the Omagh Hamlet (further discussed in Sections
6.5 and 5.8, respectively).

Table 16: Unit and Required Storage

25 YEAR 100 YEAR REGIONAL

FACILITY DRAINAGE IMPERVIOUS UNIT UNIT UNIT

AREA - REQUIRED
1.D. NESS (%) | STORAGE | REQUIRED |g7oprage| REQUIRED | STORAGE | sTORAGE (m
(ha) STORAGE (m?) STORAGE (m?) 5
(m®¥imp.ha) (m®¥imp.ha) (m®¥imp.ha) )
S5b-1 385 70 14149 19539 35709
S5h-2 44.5 73 17055 23552 43043
525 1325

S5b-3 | 50.2 69 18185 795 25113 45895

S5b-4 24.5 74 9441 13037 23826

S5b-7 17.7 64 450 4886 7871 1275 13842

Table 17: Quantity Control — Unit and Allowable Peak Outflow Rates
25 YEAR 100 YEAR REGIONAL
FACILITY DRANAGE IMPERVIOUS UNIT UNIT OUTFLOW UNIT OUTFLOW
AREA - PEAK
LD. NESS (%) | CUTFLOW | PEAK OUTFLOW RATES PEAK OUTFLOW RATES o
(ha) RATES RATES (m%/S) RATES (m*/S) .
. (m¥s/ha) (m¥s/ha) RATES (m*/S)
(m’/s/ha)
S5b-1 38.5 70 0.338 0.752 2.878
S5b-2 445 73 0.325 0.653 3.278
0.013 0.0285 0.0760
S5b-3 50.2 69 0.586 1.193 3.780
S5b-4 24.5 74 0.209 0.478 1.826
S5b-7 17.7 64 0.0104 0.057 0.259 0.278 0.0848 1.373
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Table 18: SWM Storage — Discharge Relationships

25 YEAR FLOOD 100 YEAR FLOOD REGIONAL FLOOD
EXCS ORI OnR el CONTROL CONTROL CONTROL
FACILITY PEAK PEAK PEAK PEAK
1.D. STORAGE | OUTFLOW | STORAGE |OUTFLOW| STORAGE OUTFLOW STORAGE | OUTFLOW
(m?) RATES (m?) RATES (m?) RATES (m?) RATES
(m3/s) (m3/s) (m?/s) (md/s)
S5b-1 8188 0.050 17230 0.338 20300 0.752 38640 2.878
S5b-2 9627 0.058 21320 0.325 25060 0.653 47380 3.278
S5b-3 9971 0.063 20820 0.586 25290 1.193 47120 3.780
S5b-4 5737 0.031 11160 0.209 13230 0.478 25270 1.826
Sb5b-7 3284 0.016 6985 0.057 7905 0.278 13126 1.373

6.4.6 Emergency Overflow

In the event of an emergency, blockage, or a storm greater than the Regional event or 100-yr
event (for SWM Ponds and On-Site Controls, respectively), an emergency overflow weir has
been provided for SWM Ponds to the realigned Omagh Channel. All proposed facilities will
direct overflow into the realigned Omagh Channel except for SWM Pond S5b-3, which directs
drainage to the Omagh Channel by sending it across Fourth Line. Additional modelling has
been conducted to ensure flows crossing Fourth Line to not exceed the depths allowed per the
Town Standards. To do this, the outlet pipe and outlet controls of SWM Pond S5b-3 have been
provided in Appendix G. Additional pond control details can be provided through future FSRs
and detailed design submissions.

For the proposed on-site controls, quantity controls have been provided to achieve the 100-Year
criteria set by the Wood Memo. Where quantity control was not feasible (e.g., OGS’s treating
Fourth Line drainage), emergency overflows will also generally be directed to the Omagh
Channel. For OGS-2, during emergency conditions, runoff will be conveyed by the road network
to a spill point at the southern end of the hedgerow. The natural topography of the hedgerow will
direct flows east to west towards the realigned Omagh Channel. Any flows that reach the
southern side of the hedgerow will be intercepted by the cut-off swale provided to convey
drainage resulting from the grading transition to the surrounding development from the Omagh
Hedgerow to the realigned Omagh Channel.

The arborist report, provided in Appendix C5, examined potential impacts to trees within the
retained hedgerow. The arborist report concludes that it is possible future mortalities or damage
associated with overland surface water flows from the emergency spillway into the retained
hedgerow may occur for storm events larger than 100-year events. Given the uncertainties
associated with Regional (>100-year) storm events; it is not possible to directly assess possible
impacts to the hedgerow trees at this time. Therefore, taking into consideration these
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uncertainties and prior comments from the Town, pre-emptive compensation is recommended.
An additional 11 trees (40mm caliper) will be planted within the 10 m buffer on the west side of
the hedgerow as pre-emptive compensation to address potential future tree mortality associated
with the emergency spillway.

These trees would be in addition to what is already required for tree planting in the buffer per
the FSEMS Restoration Framework. The location and species of compensation plantings are
shown on Figure 1 of Appendix C5. Hardy maple species that can tolerate wetter conditions
are recommended due to the emergency spillway that may flow through the buffer / hedgerow
during Regional storm events.

6.4.7 Pond Access Roads

Four-metre-wide access roads have been provided in order to facilitate routine inspection and
maintenance activities in accordance with Town Standards. The maximum slope of access
roads is 10:1. Access roads have generally not been provided along edges of the pond block
that are adjacent to a road.

6.4.8 Stormwater Pond Management Buffer Blocks

In accordance with Town Standards, 7.5 m buffer blocks have been provided in the pond block
adjacent to development. These buffer blocks may also contain access roads and/or pedestrian
trails that will be refined through the draft plan/FSR and detailed design stages.

6.4.9 Silver Shiner Considerations

Several SWM Ponds will outlet into the Omagh Tributary, as seen in Figure 9. As outlined in the
approved SIS, the Omagh Tributary provides contributing functions that may support
downstream habitat in Sixteen Mile Creek for Silver Shiner, a fish species that is classified as
Threatened in Ontario and Canada.

In the absence of specific guidelines for Silver Shiner, the ponds have been designed in
accordance with the MNRF Thermal Mitigation Checklist for ponds discharging to Redside
Dace habitat with best efforts to maintain the following conditions:

> Discharge temperature below 24°C
> Dissolved oxygen concentrations at discharge of at least 7 mg/L, and
> TSS of less than 25 mg/L above background levels in the receiving tributaries.

Table 19 below outlines how the pond design will generally conform to the MNRF Thermal
Mitigation Checklist.
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Table 19: Conformance with MNRF Thermal Mitigation Checklist

Design Feature

Implementation

1. Average permanent pool depth, of the
open water component of the SWM facility,
excluding the forebay area and other
shallow water features is to be minimum
3.0m.

A 2.0m deep permanent pool in the main cell
with a 3.0m deep permanent pool in the deep
pool at the pond outlet has been provided in all
SWM Ponds

2. Bottom draw outlet is to be located a
minimum of 2.5m below the permanent
pool elevation.

Bottom draw outlet to be located a minimum of
2.5m below the permanent pool elevation at the
detailed design stage.

3. The perimeter of the pond at the
permanent pool elevation is to include a
minimum 3m wide flat shelf, 0.3 m deep,
as a wetland planting area. The shelf will
include 0.3 m of topsoil and planted with
native emergent species (cattail and
bulrushes) suited for fluctuating water
levels.

A 0.3 m deep, 3.0m wide flat shelf has
generally been provided at the permanent pool
elevation.

The planting strategy for the SWM facility will
be finalized at the detailed design stage.

4. Side slopes below the normal water level
of the permanent pool are 4:1.

Through previous correspondence with the
MNREF, flexibility was given on this requirement
where a 3m deep permanent pool is provided.

3:1 sloping below the permanent pool elevation
is in accordance with Town Standards.

5. The volume of water in the permanent
pool between 1.5 m to 3 m depth is at
least equivalent to the volume of runoff
generated by a 10 mm storm event within
the catchment of the pond. The calculated
volume below 1.5 m depth is to be
discharged over a minimum 24-hour
period.

The volume between 1.5 and 3.0 m will be
sized to provide the volume of runoff from the
10 mm rainfall event.

Additional design features as discussed in the
SWMP Manual

- The facilities have been designed with a
high length to width ratio, where possible, to
allow for effective shading with landscape
material (landscaping to be determined in
detailed design), see Figures 10 through
14.

- The landscape plans should have regard for
best management practices, such as the
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Design Feature Implementation

planting recommendations in the Study
Report: Thermal Impacts of Urbanization
Including Preventative and Mitigation
Techniques (Credit Valley Conservation,
2011).

- Shading is to be provided by perimeter
plantings per CH Landscaping Guidelines.

Through avoidance and mitigation measures proposed within the Study Area, no negative
impacts to downstream occupied Silver Shiner habitats are anticipated as a result of the
proposed site alteration and/or development within the SIS Area 5B-O lands. A letter was
submitted to the Ministry of Environment, Conservation and Parks (January 2021) that
summarizes the mitigation and avoidance measures proposed above. A copy of this letter and
email response (February 2021) from MECP is provided in Appendix C2.

6.4.10 Thermal Mitigation

SWM Ponds outflows may experience increased temperatures due to solar inputs prior to
discharging from the facility. Thermal mitigation techniques will be incorporated into the pond
design in accordance with MNRF’s Redside Dace Checklist, as outlined above in Table 14.

6.5 On-Site Controls

As noted in Section 5.1, the proposed residential development on the HCDSB’s residual
holdings are proposed to use on-site controls for stormwater management and treatment. The
proposed High School has a drainage area of approximately 7.1 ha, and will be treated by on-
site controls (OGS-1) to meet stormwater quality and quantity targets. For the purposes of this
SIS Addendum, as the HCDSB is a non-participating property, it is assumed their OGS will be
existing upon development of the adjacent residual residential lands and will need to be
incorporated into any future downstream design. The drainage area of the remaining land
(excluding NHS) is approximately 4.3 ha, which is less than the minimum 5 ha drainage area for
a conventional SWM Pond set out in the SWMP Manual. As such, an on-site control (OGS-2)
has been proposed to meet quality targets for this area of future development. Note: the location
of potential storage tanks on these lands, if deemed necessary, is subject to agency approval
through the draft plan process, and may vary from what is illustrated in Figure 9. Sample sizing
reports confirming how the quality requirements could be met with existing products have been
included in Appendix G2. Please note that these outline sample control solutions, and that the
actual units implemented on the sites are subject to detailed design.

As outlined in Section 5.4.2, approximately 1.0 Ha of Fourth Line, south of SWM Pond S5b-3,
swill drain and be treated by an OGS system (noted as OGS-3) in the interim condition, prior to
being discharged to the Omagh Channel on the east side of Fourth Line. This system will be
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taken offline upon the ultimate development of SWM Pond S5b-1 in McCann’s lands. Table 20
below outlines the on-site controls proposed for the areas, with details to be provided at the

FSR and detailed design stages:

Table 20: On-Site Controls

LOCATION QUALITY EROSION AND QUANTITY | DRAINAGE AREA (Ha) | IMPERVIOUS-
CONTROL CONTROL NESS (%)
» Quantity Controls
HCDSB > Filtration provided on site and 71 79
(OGS-1) Unit approved through Site '
Plan Application
> -
Future No Quantlty Cgr_nrols
. . provided; specific SWM
Residential .
Lands Ponds in the Omagh
(HCDSB > F|It_rat|on lands (SSb—l_, _3, 4, and 43 72
. Unit 7) were modified to
Holdings) overcontrol for areas
(0GS-2)

that uncontrolled storm
drainage

» No Quantity Controls
are provided; all SWM
Ponds in the Omagh
lands are modified to 0.9 70
overcontrol for
uncontrolled storm
drainage

Fourth Line >
(OGS-3)

Filtration
Unit

Note: the details of the proposed SWM facilities (OGS-1) may vary, depending on the actual
HCDSB site plan, and are subject to an ongoing site plan application process.

Per the Town’s request, the ultimate strategy to convey the major and minor system flows on
Fourth Line south of SWM Pond S5b-3 into the future developments for treatment by SWM
Pond S5b-1 has not changed since the approved SIS. As seen in Figure 20 or Drawing 10,
culvert OT-5 provides a future local high point, allowing the interim OGS treating partially
urbanized Fourth Line to be removed in the ultimate condition.

There are filtration and OGS products that have been verified by ETV testing and generally
accepted as meeting the enhanced protection level (no reduction in TSS removal efficiency)
without the need for additional treatment. Any non-accredited filtration units are to be applied
with a maximum of 50% TSS removal efficiency. Non-accredited OGS units are to follow CH’s
recommendation for credit of 50% TSS removal efficiency for units sized to provide 80% TSS
removal. For both OGS and filtration units, the remaining fraction of TSS removal should be
provided using other quality control methods. The final unit selected will be subject to approval
by both the Town of Milton and CH. The location of any proposed SWM tanks may change
pending further analysis through property specific FSRs and detailed designs.
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APPENDIX C

STORMWATER MANAGEMENT POND SIZING CALCULATIONS
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APPENDIX D

SANITARY FLOW CALCULATIONS
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APPENDIX E

WATER DISTRIBUTION ANALYSIS
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RIGHT-OF-WAY CONCEPTS
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OVERLAND FLOW CONVEYANCE CALCULATIONS
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