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Appendix B

Trafalgar Road Corridor Improvements
EA, Cornwall Road to Highway 407
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1 - Time of Concentration (Tc) calculated using equation (8.95) from the MTO Drainage Management Manual (Tc

The A, B, and C parameters (i
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1. Introduction

A hydraulic analysis was completed to assess the ability of the culverts crossing Trafalgar Road within the Study
Area to safely convey the applicable peak flow under existing conditions. The performance of each culvert was
evaluated based on the MTO and Town drainage criteria outlined in Section 1.3.2 of the report. Two previously
developed hydraulic models of East Morrison Creek including culverts 5+225, 5+500, 5+665, 5+820, and 6+725
were updated in HEC-RAS and used to evaluate the five (5) culverts under existing conditions, as highlighted in
yellow on Figures 1.1 and 1.2. The remaining culverts at stations 6+200, 7+315, 7+750, 8+080, and 8+385 were
modelled using CulvertMaster, as highlighted in cyan on Figures 1.1 and 1.2. This appendix discusses the updates
to the previously developed HEC-RAS hydraulic models. The appropriate methodology for this hydraulic analysis
was determined through communications with CH.

A hydraulic model of East Morrison Creek extending from the Morrison-Wedgewood Diversion Channel to Dundas
Street was previously prepared using HEC-2 for the East Morrison Creek Subwatershed Study (EMCSS) in 1995 by
Cosburn Patterson Wardman Limited. The extents of the EMCSS HEC-2 model are highlighted in red on Figure 1.1
As part of this EA, the EMCSS HEC-2 model was converted to HEC-RAS and updated to evaluate the culvert
crossing Trafalgar Road south of Dundas Street at station 5+225. The updated model is hereafter referred to as the
south hydraulic model.

Figure 1.1 Extent of South Hydraulic Model

A separate hydraulic model of East Morrison Creek extending from the headwaters of the creek to Dundas Street
was previously prepared using HEC-RAS for the North Oakville Creeks Subwatershed Study (NOCSS) in 2006 by
AECOM (formerly TSH). The extents of the NOCSS HEC-RAS model are highlighted in green on Figure 1.2. The
NOCSS HEC-RAS model was updated in this study to evaluate four culverts north of Dundas Street within the Study
Area. All four culverts convey the east branch of East Morrison Creek. The updated model is hereafter referred to
as the north hydraulic model.

AECOM Regional Municipality of Halton Trafalgar Road Corridor Improvements EA, Cornwall
Road to Highway 407

Stormwater Management Report

Figure 1.2 North Hydraulic Models

Several other hydraulic models of the East Morrison Creek crossings of Dundas Street and Trafalgar Road are being
prepared simultaneous to the Trafalgar Road Corridor Improvements EA. These models are in support of the
subdivision developments adjacent to Trafalgar Road and the reconstruction of Dundas Street. All of the above
hydraulic models will be coordinated at detailed design and, as such, the analysis and recommendations provided in
this report are subject to changes during future coordination of hydraulic models.
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2. South Hydraulic Model

The hydraulic model prepared using HEC-2 in support of the EMCSS with a subcritical flow regime was provided by
CH on December 8, 2011. As part of this study, the HEC-2 model was converted to HEC-RAS and updated to
evaluate the hydraulic performance of the existing Trafalgar Road culvert at station 5+225. The following sections
discuss the background of the EMCSS hydraulic model, the conversion process to HEC-RAS, and the updates
made to evaluate Culvert 5+225.

2.1 Background on EMCSS Hydraulic Analysis

The HEC-2 model prepared for the EMCSS extends from the Morrison-Wedgewood Diversion Channel to Highway 5
(Dundas Street) as shown on Figure 1.1. The HEC-2 model was based on an older model created by Proctor and
Redfern in 1977. Starting from the south end, the sub-critical model includes road crossings at Upper Middle Road,
Glenashton Drive, Postridge Drive, Trafalgar Road, and Dundas Street. Cross sections and bridges are drawn left to
right looking upstream. The topography and characteristics of crossings were confirmed with field survey as part of
the 1995 study for Upper Middle Road, Trafalgar Road, and Highway 5. An inlet control pipe and overflow weir are
located immediately upstream of the Upper Middle Road crossing. As-built drawings were used to confirm the
Glenashton Drive crossing properties while the Postridge Drive crossing (referred to as the Grand Boulevard
crossing in the report) was proposed at the time of the EMCSS to be a 6 m by 2.5 m Hyspan culvert. The properties
for all East Morrison Creek crossings are summarized in Table 2.1.

Table 2.1 Culvert Properties Defined in EMCSS

Location Size and Material Invert Length (m) | Top of Road (m)
u/s, d/s (m)

Upper Middle Road — Culvert 3400 x 2900 mm CSP ARCH 137.23, 136.91 72 147.58
Upper Middle Road — Inlet Control 1250 x 1250 mm WEIR 137.32, 137.32 3 n/a

Glenashton Drive 15505 x 9830 mm CLEAR SPAN | 149.27, 148.95 20 159.9
Postridge Drive 6000 x 2500 mm ARCH 159.56, 159.35 20 166.00
Trafalgar Road (5+225) 3500 x 2330 mm CSP ARCH 164.43, 164.25 30 168.40
Dundas Street (ME-D2) 5000 x 2320 mm CONC. BOX 165.07, 165.03 40 169.90

A hydrologic model was also developed as part of the EMCSS using GAWSER and the existing conditions flows
during the Regional storm calculated by the model are summarized in Table 2.2. Relevant information from the
EMCSS, such as the hydrologic model schemaitic, is included in Appendix D of this report.

Table 2.2 EMCSS Hydrologic Model Results — Existing Conditions, Regional Storm

Location Regional Storm Peak Flow (m%/s)
Highway 5 (Dundas Street) 37.7
Eighth Line Tributary 8.1
Glenashton Drive 48.9
Upper Middle Road 59.8

Morrison-Wedgewood Diversion Channel 67.7
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The EMCSS states that the study’s hydrologic model results were used to create the HEC-2 flow profiles
summarized in Table 2.3. However, comparison of the existing conditions Regional storm peak flows estimated in
the hydrologic model (Table 2.2) and those used in the HEC-2 model (PF 1 in Table 2.3) shows discrepancies
between the two models.

Table 2.3 EMCSS HEC-2 Flow Profiles

Flow Change Location Profile Names" and Flow Rates (m®/s)
River Reach RS? Description PF1 | PF2 | PF3 | PF4 | PF5
RIVER-1 | Reach-1 | 5524.71 (3.315) U/S of Dundas Street 54.20 | 18.50 | 12.80 | 35.50 | 31.30

RIVER-1 | Reach-1 3226.5 (3.19) 150 m D/S of Glenashton Drive 60.80 | 61.20 | 65.80 | 37.50 | 33.10
RIVER-1 | Reach-1 | 1909.57 (3.12) | 200 m D/S of Upper Middle Road | 67.70 | 68.50 | 72.30 | 39.90 | 35.20

The peak flows from the hydrologic and hydraulic models are compared based on location on Figure 2.1. Starting
from the downstream end of the model, the flow change at RS 1909.57 is located approximately 200 m downstream
of Upper Middle Road in the HEC-2 model. The Regional storm flow at this node is 67.7 m%s and is equal to the
flow calculated at the Morrison-Wedgewood Diversion Channel using GAWSER, as labelled on Figure 2.1. Moving
upstream, the flow change at RS 3226.5 is located approximately 150 m downstream of Glenashton Drive. The
Regional storm flow (60.8 m?/s) at this node is similar to the hydrologic model flow calculated at the Upper Middle
Road confluence point which has a Regional storm peak flow of 59.8 m%s. It appears that the Upper Middle Road
hydrologic flow was applied to the upstream end of the reach between Glenashton Drive and Upper Middle Road.
Therefore, the peak flows calculated by the hydrologic model at Upper Middle Road and the Morrison-Wedgewood
Diversion were applied upstream in the HEC-2 model.

However, the same does not apply to the third and farthest upstream flow change at RS 5524.71 located
immediately upstream of Dundas Street. The peak flow 54.20 m®/s from the HEC-2 model does not match the
hydrologic model results at any of the confluence points.
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Figure 2.1 Peak Flows in Hydrologic and Hydraulic Models

The EMCSS HEC-2 input code defines the downstream boundary condition as critical depth. The EMCSS found
that a sub-critical flow regime resulted in numerous warnings of assuming critical depth, indicating that super-critical
flow regimes may exist throughout the model. A second model was prepared using a super-critical flow regime and
compared with the first model. The study determined that a super-critical flow regime dominates throughout most of
the watercourse.

The performance of all culverts is summarized in Table 2.4, showing that the culvert at Trafalgar Road had
insufficient capacity to convey storms larger than the 25-year storm. Grading of overland spill routes through ditches
parallel to Trafalgar Road are selected in Section 6.4.1 of the EMCSS to divert flooding from overtopping the road.
The ditches would direct part of the flooding to East Morrison Creek and the rest towards West Morrison Creek.

Table 2.4 EMCSS Culvert Performance

Location Level of Service
Upper Middle Road — Culvert Regional Storm
Upper Middle Road — Inlet Control Regional Storm
Glenashton Drive Regional Storm
Postridge Drive Regional Storm
Trafalgar Road (5+225) 25-Year Storm
Dundas Street (ME-D2) Regional Storm

2.2 Conversion of EMCSS HEC-2 Model to HEC-RAS

The input file for the HEC-2 model was imported into HEC-RAS and reviewed for consistency with the results from
the HEC-2 output file. Changes were made to the imported model to address differences in computational routines
and parameter requirements between the HEC-2 and HEC-RAS software.

Three initial adjustments were made to the model after importing it into HEC-RAS to enable functionality. First, the
river station identification method was changed from the HEC-2 Section IDs to a sequential counter representing the
cumulative reach length. The original numbering from HEC-2 was recorded in each cross section description.
Several of the HEC-2 cross sections were not numbered in sequence (326.5, 326.6, and 326.7). Second, the profile
names were updated to those in the notes of Table 2.3. Third, an initial run of the model returned six identical errors
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of incomplete data at each bridge. Each upstream distance of zero as defined by the HEC-2 file was revised to 1 m
to enable HEC-RAS to run.

The HEC-2 input and output files were read using the data descriptions provided in the HEC-2 User Manual. The
computational differences between HEC-2 and HEC-RAS summarized in Appendix C of the HEC-RAS Reference
Manual (v 4.1, January 2010) and in Chapter 3 of the HEC-RAS User Manual (v 4.1, January 2010) were also
reviewed.

According to the HEC-RAS User Manual, the following options in HEC-2 are not available in HEC-RAS:

e Compute Manning’s n from high water marks (J1)

e Archive (AC)

e Free Format (FR): HEC-2 files that are in free format are delimited using commas and single spaces, instead
of the fixed format of eight column fields

e Storage Outflow for HEC-1 (J4)

HEC-RAS is able to import HEC-2 data input files including any of the above options, except for free formatted input
files, although the options will be ignored. None of the above issues are relevant to the EMCSS HEC-2 conversion
to HEC-RAS because they were not used in the EMCSS model.

The following features in HEC-2 have different data requirements in HEC-RAS, such as more detailed bridge
routines, and therefore modifications may be required after the import:

e Special Culvert (SC)

e Encroachments and Floodway Determination (X3, ET)
e Special Bridge (SB)

¢ Normal Bridge (X2, BT)

e Ineffective Flow Areas (X3)

The SC and ET features are not included in the EMCSS HEC-2 input file while all the other features listed above
(SB, X2, BT, and X3) are included. The input parameters for the latter features were reviewed and appropriate
modifications to the imported model are discussed below.

The special bridge feature (SB) includes several parameters that are not used by HEC-RAS and may explain
differences in model results. The SB feature defines a total loss coefficient that is used in the orifice equation in
HEC-2 whereas losses upstream of a bridge are defined in HEC-RAS using contraction coefficients. Entrance loss
coefficients are considered in HEC-RAS for culverts, however they are not equivalent to the total loss coefficient
used in HEC-2 for bridges. The appropriate expansion and contraction coefficients were applied upstream and
downstream of the bridges in the imported model. All of the crossings in the original HEC-2 model were modelled as
bridges, not culverts.

In addition, the SB feature defines the area of the orifice opening to be used in pressure flow calculations. In
contrast, HEC-RAS calculates the area of the bridge opening using the bridge and cross section geometry. As the
geometry for the cross sections and bridges imported from HEC-2 to HEC-RAS successfully, no changes were
needed to address this difference. However, the automatic calculation of bridge opening area may explain different
pressure flows calculated in HEC-RAS.
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The SB feature also defines the upstream and downstream inverts of the channel, however this is considered in
HEC-RAS based on the geometry of the upstream and downstream cross sections. No changes were required to
address this difference.

The bridge feature (X2) provides known high water marks, however this option is not used in the EMCSS HEC-2
model. Elevations of the bridge openings are also provided in the X2 feature to determine if low or pressure flow
occur. HEC-RAS automatically determines if low or high flow computations are occurring. However, unlike HEC-2,
HEC-RAS allows the user to select from different high flow calculation methods: The energy equation or pressure
flow calculation. In the imported model, the energy equation was used for bridges openings under Glenashton Drive
and Postridge Drive because they are always free flowing whereas the pressure flow calculation method was
selected for the Upper Middle Road crossing.

The bridge feature BT defines the bridge roadway, including the high and low coordinates of each road station.
HEC-2 uses one bridge profile whereas HEC-RAS requires an upstream and downstream road profile. Review of
the HEC-2 input file BT commands in comparison to the upstream and downstream invert information in Appendix C
of the EMCSS indicates that the upstream bridge deck is provided in the BT commands. The downstream profile
was created for HEC-RAS appropriately shifting the bridge opening to match the downstream inverts.

The ineffective flow area feature X3 is used at each bridge to contain flow between levees until overtopping occurs.
This is automatically considered in HEC-RAS based on the bridge deck geometry. The imported geometry was
reviewed to verify that the appropriate minimum weir elevation was applied.

Another difference between HEC-2 and HEC-RAS is found in conveyance calculations. Conveyance is calculated in
HEC-2 between every coordinate point in the cross section overbanks. In comparison, HEC-RAS defaults to
calculating conveyance at n-value break points. The HEC-2 method is supported by HEC-RAS and was used to
compare the HEC-2 EMCSS output file with the imported model. The parabolic method of calculating critical depth
was maintained in HEC-RAS.

The adjustments made to the imported EMCSS model discussed above resulted in very similar water surface
elevations and energy gradelines calculated along the creek. The comparison of the results from HEC-2 and HEC-
RAS during the Regional storm with a subcritical flow regime is provided in Appendix C. Notable differences occur
at Upper Middle Road and Postridge Drive, likely due to the differences between bridge calculations in the two
programs. The results are assumed to be acceptable because both crossings are beyond the Study Area and the
differences do not appear to affect the Trafalgar Road and Dundas Street crossings.

2.3 Updates to South Hydraulic Model

After reviewing the imported south hydraulic model for consistency with HEC-2 results, additional changes were
made to the model to reflect existing conditions, including the following:

e The Trafalgar Road bridge opening was changed to a culvert with the latest surveyed and inspected size,
updated invert elevations, appropriate Manning’s n, and entrance loss coefficient.

e The Trafalgar Road bridge deck was updated with the latest survey.

e The Dundas Street bridge opening was changed to a culvert with the size and invert elevations proposed in
the Drainage and SWM Final Report for the reconstruction of Dundas Street (McCormick Rankin, 2011).

e The Dundas Street bridge deck, Manning’s n, and entrance loss coefficient were updated to match the north
hydraulic model.

e The cross section located upstream of ME-D2 in the north hydraulic model (RS 4) was copied and added to
the south hydraulic model as RS 5565.71.
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e The variables defining RS 5310.71 in the HEC-2 input code were shifted by one field. As a result, the
distance between each station was increased by a factor of 3.29 and the distance to the downstream cross
section on the left overbank was almost 300 m too long. The cross section was updated to the intended
geometry.

e Cross section 5310.74 was copied and inserted 10 m upstream. The elevations in the cross section were
increased to maintain the longitudinal slope of the creek.

e The conveyance calculation method was changed to be at breaks in n values.

e Main channel elevations in creek were adjusted to match updated culvert inverts.

e Reach lengths were adjusted to account for full culvert length.

¢ Ineffective flow areas in cross sections immediately upstream and downstream of Dundas Street and
Trafalgar Road were updated to match the revised culvert spans and top of road elevation.

o Ineffective flow areas for the crossings downstream of Trafalgar Road were updated using 1:1 contraction
and 2:1 expansion ratios.

e Manning’s ‘n’ for the main channel and overbanks were changed to 0.03 and 0.07, respectively, for all cross
sections upstream of and including RS 5265.41 to make the channel properties consistent with the north
hydraulic model.

e The bridge modelling approach for high flow to pressure/weir methods for the crossings at Upper Middle
Road were also revised. The energy equation is appropriate for the Glenashton Drive and Postridge Drive
crossings because they do not exhibit pressure or weir flow.

In addition to the above changes, the flow profiles were updated to match the hydrologic model results under
existing conditions summarized in Table 7 of the EMCSS, including the creation of a flow change location within the
updated HEC-RAS model just upstream of Trafalgar Road to account for flows defined for Glenashton Drive. The
flow calculated at Dundas Street was applied immediately downstream of Dundas Street (RS 5466.84) while flows
from NOCSS were applied to the upstream end of the model (RS 5565.71). Further discussion of the NOCSS peak
flows is provided in Section 3regarding the north hydraulic model. During detailed design, the peak flows based on
NOCSS unit area peak flows should be confirmed based on any refined drainage area delineation. In particular, the
area draining to ME-D2 will be revised in the final EIR/FSS for North Oakville Main-East Morrison Creek (Green
Ginger). The flow change downstream of Glenashton Drive was changed to the flows calculated at Upper Middle
Road. The flow at RS 1909.57 was unchanged from the HEC-2 profiles as they matched flows calculated at the
diversion channel. The profiles for the 2- through 100-year storms were also added to the model. A fourth flow
change location was added upstream of ME-D2 at the new section RS 5565.71 to match flows in the north hydraulic
model. All updated profiles in the south hydraulic model are summarized in Table 2.5.

Table 2.5 South Hydraulic Model Flow Profiles

Flow Change Location Profile Names and Flow Rates (m3/s)

River Reach RS Description 2YR | 5YR | 10YR | 25YR | 50 YR :(OF(: l'S:RlOO Regional
RIVER-1 Reach-1 | 5565.71 U/S of Dundas (HWY 5) 1.66 @ 2.63 3.22 4.10 4.69 5.31 6.90 14.00
RIVER-1 Reach-1 5466.84 D/S of Dundas (HWY 5) 7.5 11.6 14.3 17.8 20.4 22.9 29.77 37.7
RIVER-1 Reach-1 | 5320.74 U/S of Trafalgar Road* 9.3 14.4 17.9 22.2 25.6 28.7 37.31 48.9
RIVER-1 Reach-1 | 3226.50 @ Glenashton Drive 9.2 15.5 19.4 24.3 28.1 31.6 41.08 59.8
RIVER-1 Reach-1 | 1909.57 @ Upper Middle Road 9.6 16.5 20.8 26.1 30.3 34.0 44,20 67.7

The updated south hydraulic model was run using subcritical, supercritical, and mixed regimes. The comparison of
the resulting water surface elevations and energy gradelines computed during the Regional storm under the three
regimes is provided in Appendix C and indicates that the subcritical flow regime resulted in the highest energy
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gradeline at the upstream end of the model. The subcritical flow regime was used for hydraulic analysis in this
report to conservatively represent water surface elevation estimates.

The results of the south hydraulic model indicated that Trafalgar Road overtops during the Regional storm under
existing conditions.

Observations were made while reviewing the HEC-2 input code and the imported HEC-RAS model regarding the
representation of East Morrison Creek downstream of the Study Area. Additional field reconnaissance, clarification
by the regulatory authorities, and modifications may be required in the future to address the following observations:

e Manning’s n values applied in HEC-2 model not discussed in the EMCSS report

e Revisions were made to the HEC-2 model after publication of the EMCSS (i.e. cross sections added)
¢ Insufficient expansion and contraction coefficients

e Inconsistencies between reach lengths in model and drawing (i.e. RS 5265.41)

¢ Inconsistencies between reported and modelled culvert properties

Inconsistencies between the culvert properties reported in the EMCSS and defined in the HEC-2 input file for the
Trafalgar Road crossing were noted in that the culvert is represented in the HEC-2 model as a box culvert although it
is reported in the EMCSS to be a CSPA. Field investigation completed by AECOM as part of this study confirmed
that the Trafalgar Road culvert is a CSPA. Differences in culvert spans were also noted for all other crossings
ranging from +/- 0.2 to 2.2 m. These inconsistencies are noted for reference at detailed design for further review and
possible revision. The south hydraulic model results are subject to change due to future updates.

AECOM Regional Municipality of Halton Trafalgar Road Corridor Improvements EA, Cornwall

Road to Highway 407
Stormwater Management Report

3. North Hydraulic Model

The HEC-RAS model prepared for the NOCSS in 2006 and revised for the addendum in 2007 is described in
Section 5.6 of the NOCSS Analysis Report. Hydraulic models were prepared for all North Oakville creeks, including
East Morrison Creek, to calculate flood elevations for the full range of design flows (1:2 to Regional). The peak flows
calculated in the NOCSS GAWSER model were used in the hydraulic models.

The East Morrison Creek HEC-RAS model prepared for the NOCSS was updated for this study with the latest
survey of culvert properties, road elevations, and flow profiles to represent existing conditions. The revisions
included the following:

e Flow profiles were updated with more detailed drainage area delineation (using LiDAR data) and flow
changes were added upstream of ME-T2 and ME-T3.

e Culvert ME-D2 was updated with the size and invert elevations proposed in the Drainage and SWM Final
Report for the reconstruction of Dundas Street (McCormick Rankin, 2011).

e Culvertinverts and lengths as well as deck elevations and widths of all other crossings were revised to
match survey data provided by the Region.

e Dimensions of Culvert ME-T1 were updated to match culvert inspection.

e Dimensions and shape of ME-T5 were updated from a circular to arch culvert.

e Weir coefficients of all decks except for ME-T2 were changed from 2.6 to 1.44 to be within typical metric
range for metric calculations.

e Main channel inverts upstream and downstream of crossings were lowered to match the inverts of culverts.

e Repetitive points at the same elevation were removed from cross sections.

e Ineffective flow areas upstream and downstream of each crossing were updated to match culvert span and
lowest top of road elevation. Upstream cross sections were updated using a 1:1 contraction ratio from the
cross section to the culvert and setting the elevation to the sag in the road. Downstream cross sections
were updated using a 2:1 expansion ratio and the elevation of the ineffective area was estimated to be the
average of the minimum top of road and the corresponding low point. All ineffective areas were set to be
permanent.

e Downstream boundary condition was changed from normal depth to known water surface elevation. The
energy gradeline was interpolated between cross sections 5462.43 and 5320.74 in the south hydraulic
model and conservatively used for the known water surface elevation of each profile of the north hydraulic
model.

e Several cross sections were extended using a combination of survey data provided by the Region, elevation
contour data provided by the Town, and OBM elevation contours.

Stationing of bridge deck elevations were revised to be drawn left to right looking upstream.

The flow profiles were updated based on discussions with CH, including the seven flow change locations in the
original NOCSS HEC-RAS model and two additional locations illustrated on Figure 3.1.

1U
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Figure 3.1 North Hydraulic Model Flow Change Locations

The method used to update each flow change location is outlined in Table 3.1. When updated areas were not
available in the EIR/FSS reports, areas were delineated using LiDAR from East and Main Branch EIR/FSS Reports.
The resulting drainage divides were confirmed with elevation contours available from the Town of Oakville, Ontario
Base Mapping, and survey data provided by the Region. Detailed calculations of the updated peak flows at each
culvert are provided in Appendix C.

East Branch

Flow
Change
Location

RS 40

RS 35

RS 30

Table 3.1 Updated Flows in North Hydraulic Model

Reasoning and Description of Updated Peak Flows

The NOCSS HEC-RAS model applies peak flows at ME-T5 (Reported in Table 6.3.6 of the NOCSS Addendum) at RS 40.
However, RS 40 is located approximately 600 m upstream of ME-T5. Based on discussion with the CH regarding the
flows at RS 40 and RS 35, the use of ME-T5 flows at this location is to be continued as a conservative approach. The
peak flows at ME-T5 were updated using the NOCSS unit area peak flows at ME-T5 and the refined drainage area
delineated using LIDAR as part of the East Branch EIR/FSS, Table 5.8 (43.8 ha). This revision provides the appropriate
flow for hydraulic analysis at culvert ME-T5. ME-T5 flows updated with NOCSS unit area flow and East Branch EIR/FSS
drainage area were applied to RS 40.

The source of the NOCSS HEC-RAS model flows at RS 35 is unknown as the location and flows do not correspond to the
NOCSS hydrologic model. It is speculated drainage from Trafalgar Road was added and/or flows were prorated. Although
the flows could not be confirmed with the CH, RS 35 is located immediately downstream of ME-T5 and therefore the flow
change location was updated to match ME-T5 flows also applied at RS 40.

This flow change is located approximately 1100 m upstream of ME-T3. The NOCSS HEC-RAS model applies the target
flows for ME-T1 to this flow change location. Discussions with CH indicated that the Transposition Equation (MTO DMM,
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Equation 8.31) should be applied to calculate more appropriate flows at this location to allow for appropriate hydraulic
analysis of culverts ME-T3 and ME-T2. The transposition coefficient was calculated using the known flows and basin
areas upstream and downstream of RS 30 at ME-T5 and ME-T1. Refined drainage areas delineated using LIDAR as part
of the East Branch EIR/FSS used in the calculation include 43.8 ha for ME-T5 (Table 5.8) and 150.20 ha for ME-T1 (Table
5.9). The area draining to RS 30 was approximated using the LIDAR from the East Branch EIR/FSS. Updated flows
calculated using transposition between ME-T5 (43.8 ha) and ME-T1 (150.20 ha) in addition to an approximated area
drainage to RS 30 delineated using EIR/FSS LiDAR.

This flow change was added to represent and evaluate the existing capacity of ME-T3. The flows were calculated using
the area draining to ME-T3 delineated using LIDAR as part of the Main Branch EIR/FSS (96.10 ha) and the NOCSS unit
area flow. ME-T3 flows calculated with refined drainage area from Main Branch EIR/FSS (96.10 ha) and NOCSS unit area
flow.

This flow change was added to represent and evaluate the existing capacity of ME-T2. The flows were calculated using
the area draining to ME-T3 delineated using LIDAR as part of the Main Branch EIR/FSS (105.20 ha) and the NOCSS unit
area flow. ME-T2 flows calculated with refined drainage area from Main Branch EIR/FSS (105.20 ha) and NOCSS unit
area flow.

This flow change location is located immediately downstream of ME-T2. The source of the flows in the NOCSS HEC-RAS
model used at this location could not be confirmed based on the hydrologic model in NOCSS and discussions with CH.
The flows were updated to match the NOCSS peak flows at ME-T1. The area draining to ME-T1 was updated in the East
Branch EIR/FSS using LIDAR to 150.20 ha and closely matches the NOCSS hydrologic model (150.17 ha), resulting in the
same peak flow targets. Applied ME-T1 flows updated with refined drainage area (150.20 ha).

This flow change location is approximately 1900 m upstream of ME-D2. The source of the flows used in HEC-RAS at this
location could not be confirmed. To update the flows, the location was approximated and the drainage area was
delineated using LiDAR from the Main Branch EIR/FSS. The updated flow was calculated by proportioning the unit area
flow for ME-D2 with the area draining to RS 16. Delineated new drainage area to RS 16 and calculated new flows with
ME-D2 unit area flow from NOCSS.

This flow change is located approximately 720 m upstream of ME-D2. The approach used to update flows for RS 16 was
also applied here. Delineated new drainage area to RS 8 and calculated new flows with ME-D2 unit area flow from
NOCSS.

This flow change is located immediately upstream of ME-D2. The NOCSS HEC-RAS model uses the peak flows for ME-
D2 from NOCSS at this location. The refined drainage area to ME-D2 delineated using LIDAR as part of the Main Branch
EIR/FSS (Table 7.3) was used to update the flows at RS 4. ME-D2 flows were calculated with refined drainage area from
Main Branch EIR/FSS (321.60 ha).

The updated flow profiles in the north hydraulic model are summarized in Table 3.2. Detailed calculations of
updated peak flows are provided in Appendix C. The areas draining to each culvert are illustrated in Drawing 8.

River

RIVER-1
RIVER-1
RIVER-1
RIVER-1
RIVER-1
RIVER-1
RIVER-2

Reach

Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

Table 3.2 North Hydraulic Model Flow Profiles

Flow Change Location Profile Names and Flow Rates (m%s)

RS brainage Area Description 2YR | 5YR  10YR | 25YR | 50 YR 100 13x 100 Regional
(ha) YR YR
40 43.80 ME-T5 0.42 | 0.65 0.78 0.99 1.13 1.27 1.65 2.72
35 43.80 ME-T5 0.42 | 0.65 0.78 0.99 1.13 1.27 1.65 2.72
30 63.53 Transposition 0.53 | 0.83 1.01 1.28 1.46 1.65 2.14 4.05
26 96.10 ME-T3 0.63 | 0.99 1.20 1.52 1.74 1.96 2.55 4.83
23 105.20 ME-T2 0.69 | 1.08 1.32 1.67 1.91 2.15 2.80 5.29
21 150.20 ME-T1 0.98 | 154 1.88 2.38 2.72 3.07 3.99 7.55
16 26.94 Prorated ME- 0.14 | 0.22 0.27 0.34 0.39 0.44 0.58 1.17
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Flow Change Location Profile Names and Flow Rates (m®/s)

D2
Prorated ME-
RIVER-2 | Reach-1 8 118.73 B2 0.61 0.97 1.19 1.51 1.73 1.96 2.55 5.17
RIVER-2 | Reach-2 4 321.60 ME-D2 1.66 2.63 3.22 4.10 4.69 5.31 6.90 14.00

Different unit area peak flows were used for culvert and SWM storage analysis in order to attain conservative
estimates from preliminary calculations. The conservative approach for culvert sizing uses high flows whereas
controlling discharge to low flows is conservative for sizing SWM facilities. Overall, the NOCSS unit area peak flows
are lowest at the Dundas Street crossings and highest at the crossings farther north. Therefore, the low unit area
peak flows from the Dundas Street crossings were used for SWM storage estimates whereas the specific unit area
peak flows were calculated for each culvert in order to evaluate hydraulic performance. The different approaches
were confirmed by Janette Brenner of CH on July 29, 2013 and provide conservative estimates for storage and
culvert sizing.
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Trafalgar Road Corridor Improvements EA

60119993-10.08

Project Name

Project Number

Table C.3 Original Steady Flow Data from NOCSS and EMCSS Hydraulic Models

NOCSS HEC-RAS Model

P:\60119993\400-Technical Information & Discipline Work In Progress\403-Water Resources WIP\403.4-Modeling\HEC-RAS EMC

North\2013 06 07 Import of East MorrisonUpdatedFlows to HEC-RAS

Location of Original HEC-RAS File

Profile Names and Flow Rates (m>/s)

Flow Change Location

2YR

25YR

Regional

RS

Reach

River

0.42
0.59
0.98
1.12
0.68
0.82
1.62

0.99
1.40
2.38
2.74
1.68
2.02
4.00

2.72
4.09
7.55
8.87
5.74
6.93
13.67

40
35
30
21
16
8
4

Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-2

EMCSS HEC-2 Model

P:\60119993\400-Technical Information & Discipline Work In Progress\403-Water Resources WIP\403.4-Modeling\HEC-RAS EMC

South\HEC-2 model from Brian Evans at CH

le:

| HEC-2 F

igina

Location of Or;

Profile Names and Flow Rates (m3/s)

Flow Change Location

PF5

PF 3 PF 4
Regional_foreseeable_| 100yr_foreseeable_| 50yr_foreseeable

PF2

Regional_ex_| Regional_official

RS PF1

Reach

River

anduse anduse landuse

plan_landuse

anduse

31.30
33.10

35.50

37.50
39.90

12.80
65.80
72.30

18.50
61.20

68.50

54.20

5524.71
3226.50
1909.57

Reach-1
Reach-1
Reach-1

RIVER-1
RIVER-1
RIVER-1

60.80
67.70

35.20

Project Name
Project Number

Table C.4 Comparison of South Hydraulic Model in HEC-2 and HEC-RAS - Regional Storm, Subcritical

Trafalgar Road Corridor Improvements EA

60119993-10.08

HEC-2 HEC-RAS Water Surface Elevation (m) Energy Gradeline (m)
SECNO  River Sta HEC-2 HEC-2 imported to HEC-RAS AECOM HEC-2 Output EMCSS Floodplain HEC-2 imported HEC-RAS
Output Code HEC-RAS EX Code Map to HEC-RAS AECOM EX
WSE WSE Station WSE EGL EGL EGL EGL
5565.71  170.22 170.22
3.32 5524.71 170.11 170.08 5532.59 170.22 170.11 170.08 170.22
3.31 5520.30 170.11 170.08 5530.59 170.22 170.11 170.08 170.22
331 5479.20 168.81 168.85 5466.84 168.49 168.81 168.85 168.81
3.31 5474.79 168.79 168.84 5462.43  168.57 168.81 168.85 168.73
3.31 5306.91 168.80 168.84 5310.74  168.56 168.80 168.87 168.84 168.62
3.30 5303.62 168.63 168.81 5307.45  168.44 168.75 168.83 168.59
3.30 5272.52 165.87 165.87 5268.70  166.48 166.44 166.44 167.62
3.30 5269.23 165.62 165.63 5265.41  165.98 165.96 165.83 165.96 166.71
3.29 5125.52 164.58 164.50 5125.52  164.41 164.67 164.48 164.61 164.48
3.28 4954.84 163.46 163.70 4954.84  163.32 163.81 163.81 163.88 163.60
3.27 4747.57 162.76 163.69 4747.57 161.91 162.79 161.82 163.70 161.99
326.70 4567.74 162.74 163.68 4567.74 161.91 162.76 163.68 161.92
326.60  4542.74 162.07 163.37 4542.74  161.58 162.60 163.61 161.84
326.50  4521.64 161.26 161.26 4521.64  160.98 162.14 162.13 161.54
3.26 4341.64 160.04 160.04 4341.64  159.73 160.56 160.45 160.56 160.24
3.25 4183.14 158.16 158.15 4183.14  157.90 158.49 158.47 158.49 158.20
3.24 4023.12 156.51 156.52 4023.12 156.25 157.06 156.95 157.06 156.73
3.23 3864.63 154.79 154.79 3864.63  154.58 154.99 154.91 154.99 154.76
3.22 3721.37 153.54 153.55 3721.37  153.38 153.89 153.82 153.89 153.69
3.21 3562.88 152.00 152.00 3562.88  151.70 152.29 152.22 152.29 151.99
3.21 3384.76 151.39 151.40 3384.76  151.14 151.62 151.38 151.63 151.30
3.20 3363.66 150.93 150.95 3363.66  150.74 151.44 151.34 151.44 151.12
3.19 3226.50 149.12 149.13 3226.50  149.14 149.76 149.90 149.76 149.78
3.18 3130.48 147.51 147.51 3130.48 147.55 147.95 148.30 147.95 147.95
3.17 2961.32 146.35 146.35 2961.32 146.31 147.08 147.05 147.08 147.08
3.16 2767.77 144.06 144.06 2767.77 144.07 144.73 145.21 144.73 144.75
3.15 2542.22 143.87 143.93 2542.22 143.91 143.95 143.84 144.01 143.99
3.14 2386.77 143.89 143.95 2386.77  143.93 143.91 143.86 143.98 143.95
3.13 2211.77 143.88 143.95 2211.77  143.93 143.90 143.86 143.97 143.95
3.13 2201.77 143.83 143.90 2201.77  143.86 143.89 143.96 143.93
3.13 2196.67 141.54 143.02 2196.67  142.93 142.06 143.31 143.15
3.13 2123.57 138.98 138.98 212357  139.38 140.08 142.85 140.08 140.71
3.12 1909.57 136.85 136.85 1909.57  136.86 137.27 137.27 137.27 137.29
3.11 1711.45 134.92 134.92 1711.45 134.93 135.39 135.39 135.39 135.41
3.10 1545.34 132.81 132.82 1545.34  132.85 133.15 133.10 133.16 133.18
3.09 1380.74 130.92 130.91 1380.74  130.93 131.54 131.55 131.55 131.59
3.08 1232.92 129.16 129.18 123292  129.20 129.59 129.74 129.59 129.63
3.07 1147.57 128.19 128.20 114757  128.27 128.66 128.66 128.66 128.72
3.06 1019.56 126.97 126.97 1019.56  127.03 127.51 127.51 127.51 127.60
3.05 803.15 124.49 124.51 803.15 124.55 124.96 125.07 124.95 124.99
3.04 635.51 122.25 122.25 635.51 122.24 122.84 122.92 122.84 122.87
3.03 470.92 119.41 119.41 470.92 119.49 120.21 120.41 120.21 120.30
3.02 262.13 117.66 117.66 262.13 117.71 117.91 117.88 117.91 117.96
3.01 0.00 115.02 115.02 0.00 115.08 115.59 115.59 115.59 115.69
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Table C.5 Comparison of Subcritical, Supercritical, and Mixed Regimes in the South Hydraulic

. Table C.6 Original and Updated Boundary Conditions for North and South Hydraulic Models
Model, Regional Storm

HEC-2 HEC-RAS Reach Length Subcritical Superecritical Mixed North Hydraulic Models
SECNO  RiverSta  Incremental Cumulative W.S.Elev  Velocity Head EGL W.S. Elev W.S. Elev Location of updated north hydraulic model:  P+\60119993\400-Technical Information & Discipline Work In Progress\403-Water Resources WIP\403.4-Modeling\HEC-RAS
(m) (m) (m) (m) (m) EMIC North
File Name: EMC_North.prj
n/a 5565.71 33.13 5449.33 169.21 0.00 169.21 166.47 169.21 Original Plan:  East Morrison - Post QA/QC Aug23 07
3.315 5532.59 2.00 5416.20 169.20 0.01 169.21 166.02 169.20 Updated Plan:  EX_AECOM2013
3.314 5530.59 63.75 5414.20 169.20 0.00 169.20 165.62 169.20
3.312 5466.84 4.41 5350.45 168.97 0.01 168.97 165.62 168.97 Original HEC-RAS Model
3.31 5462.43 141.69 5346.04 168.80 0.14 168.93 167.11 168.80 River Reach profile Upstream Downstream
n/a 5320.74 10.00 5204.35 168.82 0.03 168.85 166.34 168.82
3.305 5310.74 3.29 5194.35 168.82 0.03 168.85 166.61 168.82 RIVER-1 Reach-1 all Junction=A
3.304 5307.45 38.75 5191.06 168.78 0.06 168.84 165.58 168.78 migi ﬁzzz:; 2:: ometion - o ;|”S:;'fh”SA 0001
3.302 5268.7 3.29 5152.31 167.28 0.09 167.36 165.61 167.28 '
3.3 5265.41 139.88 5149.02 166.25 0.87 167.12 166.25 166.25 Updated HEC-RAS Model
3.29 5125.52 170.69 5009.14 164.58 0.08 164.66 163.62 164.58
3.28 4954.84 207.26 4838.45 163.43 0.33 163.76 163.43 163.43 ey gg:z:i ; " jﬂ:i:g:’;
3.27 4747.57 179.83 4631.19 162.46 0.04 162.51 161.62 162.46 RVER A Ry ¥R PN
326.7 4567.74 25.00 4451.36 162.45 0.01 162.46 160.30 162.45 RIVER-L Reach-1 25 VR Junction=h
326.6 4542.74 1.00 4426.36 162.09 0.28 162.38 161.02 162.09 RIVER-1 Reach-1 50 YR Junction=A
326.5 4521.64 180.00 442536 161.21 0.75 161.95 160.96 161.21 RIVER-1 Reach-1 100 YR Junction=A
3.26 4341.64 158.50 4245.36 159.96 0.54 160.51 159.96 159.96 RIVER-1 Reach-1 130% of 100 YR Junction=A
RIVER-1 Reach-1 Regional Junction=A
3.25 4183.14 160.02 4086.86 158.09 0.32 158.41 157.78 158.09 RIVER 2 Reach-1 VR Junctionn
3.24 4023.12 158.50 3926.84 156.46 0.54 156.99 156.46 156.46 RIVER-2 Reach-1 5YR Junction=A
3.23 3864.63 143.26 3768.34 154.74 0.19 154.93 154.46 154.74 RIVER-2 Reach-1 10 YR Junction=A
3.22 3721.37 158.50 3625.08 153.51 0.34 153.85 153.51 153.51 ey pesch ! ol Juneron
3.21 3562.88 178.12 3466.58 151.90 0.31 152.21 151.49 151.90 RIVER 2 Remchd 100 ¥R Junctionop
3.205 3384.76 1.00 3288.46 151.31 0.20 151.51 150.88 151.31 RIVER-1 Reach-1 130% of 100 YR Junction=A
3.2 3363.66 137.16 3287.46 150.88 0.46 151.34 150.88 150.88 RIVER-2 Reach-1 Regional Junction=A
3.19 3226.5 96.01 3150.30 149.14 0.64 149.78 148.74 148.74 {;:ﬁg; ﬁeac:-i ;iﬁ junC:ﬁon =: Enown a: iggggé
3.18 3130.48 169.16 3054.29 147.55 0.40 147.95 147.16 147.55 RVER e VR SN e 167304
3.17 2961.32 193.55 2885.13 146.31 0.77 147.08 146.31 146.31 RIVER-2 Reach-2 25 VR Junction = A Known W.S. 168.066
3.16 2767.77 225.55 2691.58 144.07 0.68 144.75 143.41 143.41 RIVER-2 Reach-2 50 YR Junction = A Known W.S. 168.648
3.15 2542.22 155.45 2466.03 143.94 0.08 144.03 142.09 143.94 RIVER-2 Reach-2 0103 YR Junction = A Known W.S. 168.706
3.14  2386.77 175.00 2310.58 143.96 0.03 143.99 139.71 143.96 ey reach? B ol Junedon A gown e
3.133 2211.77 10.00 2135.58 143.96 0.02 143.98 139.83 143.96
3.132 2201.77 1.00 2125.58 143.76 0.17 143.93 142.70 143.76
3.131 2196.67 1.00 2124.58 142.94 0.22 143.16 138.45 142.94 South Hydraulic Models
3.13 2123.57 214.00 2123.58 139.38 1.34 140.71 139.37 139.38 Location of updated north hydraulic model: P:\60119993\400-Technical Information & Discipline Work In Progress\403-Water Resources WIP\403.4-Modeling\HEC-RAS
3.12 1909.57 198.12 1909.58 136.86 0.43 137.29 136.33 136.33 EMC South
3.11 1711.45 166.12 1711.46 134.93 0.48 135.41 134.93 134.93 File Name: EMC_South.prj
3.1 1545.34 164.59 1545.34 132.85 0.33 133.18 132.59 132.85 Original Plan:  BROP2DWS
3.09 1380.74 147.83 1380.75 130.93 0.65 131.59 130.93 130.93 Updated Plan: X AECOM2013
3.08 1232.92 85.34 1232.92 129.20 0.43 129.63 128.92 128.92 -
3.07 1147.57 128.02 1147.58 128.27 0.44 128.72 128.18 128.18
3.06 1019.56 216.41 1019.56 127.03 0.57 127.60 127.03 127.03 R R
3.05 803.15 167.64 803.15 124.55 0.44 124.99 124.28 124.28 River Reach Profile Upstream Downstream Upstream Downstream
3.04 635.51 164.59 635.51 122.24 0.62 122.87 122.02 122.02
3.03 470.92 208.79 470.92 119.49 0.81 120.30 118.82 118.82 RIVER-1 Reach-1 all Critical Depth Critical Depth
3.02 262.13 262.13 262.13 117.71 0.26 117.96 117.50 117.71

3.01 0.00 0.00 115.08 0.61 115.69 115.08 115.08



ASdO WOl suoiedl1dads JaA0D palinbas wNWILIA -,
SwJ03s [euol3au 01 JeaA-00T ayi 40} Aloeded apinoad 03 sHBAIND sauinbal (6002) [enuelA SuieaulBul JuswdolaAaq s,3]IA)eQ JO UMO] 3yl 5

(6007) |enueln Suui@auiSul uswdojanag 58UISS0.2 PeoJ 18 IS\ Ul 9seaJdul ou wJ03s |euoiFay 3||IANeQ 40 umo |
90/291 '894'0 931) POO|} 3¢ ISNW peoy wo< w03s |euoigay UO)|BH UOIIBAIISUOD)!

£°€ Uon3s ‘Z-OM Jad sy wo< 183K 00T J0 %0ET  WHOIS 234D
'€ U0133S ‘£-OM 4ad sy wi< Jeah-05 wJ01s usisaq Buissoud |elsae ‘SQAH OLN

sjuswaJInbay pieogaaly
U010 3|GIPOID YHM SLISAIND W03100 USAO JO 1IBAGO BY) 03 W €0 =< BIUBIED]D :(Z"p"E UONIBS ‘L-DM) SAH OLIN

T=>0/MH wgy<
S'v=>MH wgyore
S'T=>0/MH we>
oney a/MH @511 10 Ja3awelq
w0110 3|qIPOJ3-UOU YIM SHBAIND BU00}-pasol) (S[eralie ‘S E UONISS "Z-DM) SAAH OLA
T'T'T UoRdaS ‘T-OM Jad sy |euoiSay sisAeue [euolIppy
TT'T uondas ‘T-OM Jad sy| 1eak 00T 40 %0€T In0dS 10§ MO} 334D
T'T'T U0nIaS ‘T-OM J2d sy| 1eaA-05 (w 9> ueds [e103) mo|4 uSisa@ pouad uiniay
(2107 ‘£ 12quia1das) a|j1nyeQ 3|qeAIT JO UB|d UolelIodsuelL D 3Npayds Jad sy|  [elaly Jofey uonealyisse|) peoy

SISAJeUE [BUOIIPPE pUB ‘MOJJ 323Yd ‘Mo|} udisap Joj sporiad uinial aredosdde ayy Joj T-DM (SAAH) piepuels udisaq a8euresq AemysiH OLIN 031 Jaj0Y B
‘p4e0G33.) 21€|N2|ED 0} P3SN N4 Ul SUOIRAS]D JuDWaARd JO 38p3 |

:S310N
3uoo4 3u1j004
I v 1\ v uado paso|) :01 3|qei|ddy
wQ< wQ< 1> wT< €0< ST> saleA  Ssjuawadinbay
8T'T €2°58T 19'0 Sr'T 96'78T €€°0 ¥9°0 68781 9z'0 95T efu 650 S8'v81T €20 €TT 15981 T¥'98T 8E¥8T 080 G8E+8
8v'T 68T €70 9T 9L'¥8T ¥Z0 8€°0 0L'v8T 8T°0 wt e/u 9€'0 89'78T 9T'0 80T 0t'98T 90587 E8T 00T 080+8
SS'T TCE8T Sr'T ¥8'T 76281 6L°0 L0 78781 19°0 86'T e/u w0 8L'78T ¥S'0 T 00°68T 9L'¥81 9T'z8T or't 0SL+L
6T'T 1T 18T i SET S6°08T . €€°0 06°08T . Wi efu 1€°0 88°08T i SL0 0€'Z81 0€'Z8T 85°08T L6'0
6T'T TT 18T gt SE'T S6°08T 90 1€°0 06'08T o Wt e/u 62°0 88°08T 9o €L°0 0€'Z81 0€'z8T 09°08T 160 stert
0’0 05°08T we 9L'0 ¥1°08T S9'T 290 50081 x4 s8'0 e/u 290 S0°08T €T'T 8€°0 16°08T 06°08T LT6LT 9z'T STL+9
8L'T T67LT 80°0 (81T 8YLT w00 €0 08'vLT 2€0°0 06'T efu 0€°0 6L7LT 620°0 8T 69°9LT €8'VLT 19°7LT 090 00Z+9
(81°1) 98°0LT ) (€£°0) Tv'0LT . 8T'T TroLT . (s€0) e/u 60°'T €0°0LT . ET'T LO'TLT 89°69T ¥6°89T 00'T
(81°1) 98°0LT 8y (€L0) T70LT sse 10T oLt 96T (s€"0) e/u 260 €0°0LT vt ¥6'0 SOTLT 89'69T 11697 00T 0c8+s
(0z°0) 05691 62'S (vv°0) vZ'691 08'C 9T £6'89T ST'T (s0°0) (9s°0) efu 58'897T 16'T S8°0 v1'69T 08'891T vT'L9T S0'T G99+
(V70)] LT'69T SS'L (9s°0) 96'89T 66'€ LLT 08'89T L0'€ (ze"0) e/u wut TL89T we 8€'T 10'69T 0t'891T T1°99T ST 005+
(8z°0) §8'89T 06'8% (61°0) 9£'891 1€'LE €6'T £9'89T 0,82 (90°0) efu 16'T €9°89T 09'ST 86'T 65891 L5891 ov'¥9T 12T STT+S
(w) . (w) (w) uoneasjz  (s/ w) (w) uoneasjz  (s/ w) (w) (w) vonenaz  (s/;w) (w)
S uoneas|3 Am\mEv moj4 B N € mn._\\s_._ i € B ,ooueses)d mn\gx y € L HanInd je julod Ses je (w) asiy uoneis
pieoqaal4 Jajempeay pieoqaaldq JajempeaH moj4 Jajempea moj4 pieoqaau4 J9lempeaq moj4 AEV J3n0) HBAU| w\3
leuoigay 1e9A-00T J0 %0ET 189A-00T 1B9A-0S ; (W) uawaned Jo a3p3

suonipuo) Sunsix3 - soinelpAH MaAIND 8°) d|qeL

80°0T-€666TT09 Jaquinp 19foid
V3 siuawanoiduwi] Joplii0) peoy Jesjejes) awe 13foid

914 SYY-DIH Sunsixa ‘Suimelsp aseq ul Asains ‘s3uimelq 3||IANEQ 4O UMO] :$924N0S
"AJ103UaAUI 6007 @Y} woJy dJe ydiay pue ueds ay] "SHAAU| pue 2do|s 3y} 33e|ndjed o0}
uolzenba sSulUUBIAl YHIM Pash Sem JaMaS yunJl pa1esnuiod Joj s/w 6°0 4o A11D0|aA 3|qe1dadde wnwiuiw 3y "eiep ASAINS WOy PIWIIJUOD 3¢ 10U P|NOd NITHD Ul SWIY

:S310N
06'0 8Sunodafoid LT00 008 008 paso|D YVINDHID dso %0 9'ce (420 2:1 8€18T G8E+8
06'0 Sunodafoid 6100 000T 000T paso|D HVINDHID dSdo %S°0 Sq'SE 711781 [420 21" 080+8
06'0 8unodafoid ¢co0 00Vt 00vT pasoD HVYI1NDHID dSo %8°0 Sy 08181 9T'¢8T 0SL+L
0S'0  llempeaH ¢100 0L6 06€T paso|) HOYV dSo %1°0 6'GE SG°08T 85°08T YLION STE+L
0S'0  llempesH ¢100 0,6 06€T paso|) HOYV dSo %1°0 8'G¢E S5°08T 09°08T Yinos STe+L
200 09CT 0881 paso|D HOYV dso %1°0- 0'ce 6C°6LT LT6LT SCL+9
06'0 Sunodafoid 9100 009 009 paso|D HVINDHID dSdo %8°0 ¢'S€E ceEvLT T19vLT 00¢+9
200 000T 000t paso|D HV1NDHID dSdo % 0- STV ¢0'691 76'89T YHION 0¢8+S
200 000T 000T paso|) HVYI1NDHID dSo %€'0 ISMA 00'69T TT'69T Yinos 0¢8+S
T100 0S0T 008T uado Xod “ONOD %0°0 T'LE v L9T v L9T §99+§
T100 0cat (0)2744 paso|) X09d ONOD %€°0 v'1E T0'99T 11991 00G+S
1100 000¢ oLty paso|D X09g ONOD %t°0 8’19 69T LT°99T (za-Iw) e/u
200 0TCC 08ve paso|D HOYV dSd %9°0 8'9¢ 61791 ov'v9T SCC+Ss
E)| ajuesjul M (wiwr) (wiwr) adAL adeys leudiely adojs  (w) yiSuaq (W) "13 1enur - (w) *13 u2AUl uoneis
s,Suluuely  ySisH uedsg Sunoo4y weaJsysumoq weaysdn
FETT]

saiuadoud 14aAIn) Sunsixy £ a|qel

80°0T-€6661T09 Jaquinp 33foud
V3 siuawanoidwi J0pLI0) peoy JeSjejed] awep 103load



Trafalgar Road Corridor Improvements EA

60119993-10.08

Project Name

Project Number

'SSDINT J0 £ 3|qeL WOl UeY SMO ||V

(pOE"€ 0 weansdn suopaas ss0.12 10§ 3da0Xa) SSINF 40 9 PUE ‘S ‘p SBUIMEIQ Ul P3|aGe] PUE UO[IBS SSOID SYY-DIH Y983 4O UONALISIP Ul PAPNIOUI SSIINT WL uLIAGINU UONIAS S50.)

[ VL0 8280 9120 TIL0 TIL0 €120 669°0 1890 [ u3uauodxa uonsodsuell
[ aFesany 253 7T €17 660 8.0 590 W0 08°EY (SN T
SS'L 10°€ 753 SET 88T vST 860 0705T TN T
[ YA 00T YA 0S WA ST HAOT UAS AT (eu)v
(s/ ) so3ey Moy

. 213y paydde juuey) UoISIBAIQ @ SMOJ (ZT°E UOIIAS SSOI) SSIINI) PEOY AIPPIA J2dd JO WEALSUMOP Pajeao] uonels

z

Table C.9 Proposed Boundary Conditions for North and South Hydraulic Models

North Hydraulic Models
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Water Resources WIP\403.4-Modeling\HEC-RAS EMC North

EMC_North

Location of north hydraulic model:

213y paijdde peoy 3|ppi Jaddn @ smol.
HD Wwouy sjuawwo? Jad se Ty

.prj
PR_AECOM2013

File Name:

Proposed Conditions Plans:

T

Updated HEC-RAS Model

HAAIND PuUe (S AM

, s8uImep yyan suisn paze:

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

Known W.S.

Junction

2YR
5YR
10 YR
25 YR
50 YR
100 YR
130% of 100 YR

Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-2
Reach-2
Reach-2
Reach-2
Reach-2

20-3N 38 SMOJ} SSOON

saloN

(ease yyar patepdn yum pasinal) Za-3N

(eate yvan patepdn LM pasin:
‘uonisodsues |
(ea.e Yy paepdn yum pasinal) 1-3N
(eaue yv@r paiepdn yum pasinal) S1-3IN

Junction

Junction

Junction

Junction

o e

Junction

Junction

sSuimelp yyqar 8uisn pajewnss eale ‘smojj zg-3IN Wol pajelold
© s3uImelp yyan 3uisn p

152.49)UrJ0 S3POU MaU T S3POU UMOLYUN Y8I3[83 OF PUE USeq 33813 UOSHIOI 3583 343 10} USUOGXa UONT

09Tz
€L'8TT
¥6'9C
07°0ST
07'50T
01'96
€5°€9
08'Ey
08'Ey

soloN (ey) eaiy aBeulelq  jeuoiSoy WA 00T X E'T

Junction

Regional

Junction

2YR
5YR
10 YR
25YR
50 YR
100 YR
130% of 100 YR

Junction

Junction
Junction

Junction

31e[3[e3 01 pash [enUEY TUSWATe

Ie|N 38euleiq OLIN WOl T€'g Uonenb3 uonisodsuely |

is330N

19 ozvy (323 £0€ 1314 807 S9T 96 £5°606T T-43IAN
865 80Ty 91E L%:14 kn74 4 S'ST 6 0s'9zze T-¥3AN
687 TE'LE [A:14 9'st (444 6LT 1441 €6 vL°0ZES

LLE L6t 62 [4u4 gL1 €1 ERas Sz ¥8'99%5 ¥
00T 069 €S 69 ory we €97 99T L5955 T-yoeay T-43IAN

1euoi8ay YA 00T X E£'T YA 00T A0S ¥A ST YA OT ¥AS ¥AZ S¥ Yyoeay daAy
a ?\M—E '$91Y MO|4 pUE SaWeN 3|1j0id uonesoq aduey) moj3
£T0ZINODIV Y¥d “Ueld SUORIPUO) pasodoid [dyInos NI awen apd
N3 SYY-D3 -t E07\dIM 53240059y
131BM-E01\SS218014 Ul YoM auldidsiq 1§ uoIeLLIO U231-007\E666TTO9\:d  :|9pow dnespAy YInos Jo uone’oy
I9POINI SVYH-D3H Yyinos
00T 069 €5 69 or'y we €97 99T 12 Z¥INY
A% SST 96T €T 15T 61T 160 190 8 T-¥3INY
aT 850 o 6€°0 vE0 Lo wo 143 91 T-H3INNY
ssL 66'€ L0°€ we 134 88'T ST 86'0 1z T-43AN
67'S 08z STT 6T 1971 €T 80'T 690 34 T-43IAN
3:24 55T 96T LT st ozt 660 £€9°0 9T T-¥3AN
S0y 1454 S9T o'l 8TT 0T €80 €S0 0€ T-H3AN
we S9'1 1 €T 660 8.0 590 wo SE T-yoeay T-43AN
we S9'T 1 €TT 660 80 590 wo oy T-yoeay T-43IAN
YA 00T A0S YA ST YA OT ¥AS ¥AZ SY¥ Yoeay )
?\nE_ S91eY MO|4 pue SAWeN 3|1J0d uones’o] asuey) moj4

Junction
Junction

Junction

Regional

GeAnEUIRYY ETOZINODAY ¥d ‘Z2AeUwR1Y ET0ZINODIV ¥d isueld suonipuo) pasodoid

166.236
166.534
166.700

166.916

A
A
A
A
A

Junction

2YR
5YR
10 YR
25YR
50 YR

Known W.S.

Junction

Known W.S.
Known W.S.

Junction
Junction

167.070

Known W.S.

Junction

<t
o o
N ©
~ N
o o
—
c C
2 3
5 o
C C
Y M
< <
i n
c C
o O
=g
[SENS)
c C
3 3
23
o
>
o
o O
> -
o
8%
— R
o
oM
i
oo
L C
QO O
m© @©
v O
o o
DB
o oo
w oW
> >
x o

168.097

Known W.S.

=A

Junction

Regional

Reach-2

YHON JIN3 SVY-DIH\BUIIBPOIN-#" €01 \dIM S32In0say

[d'yUONTDINI  :aweN ajid

1218 /\-E0\S521801 Ul IOM 2ul|dIdSI 78 UONERWLOU [£21U31-007\E666TTOIN' PO dinespAy yiiou o uoneso?

South Hydraulic Models
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EMC_South

Location of south hydraulic model:
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South Hydraulic Model - Comparison of Subcritical,

Supercritical, and Mixed Regimes (Regional Storm)

Figure C.5
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Table 7

Summary of Existing Flows
East Morrison Creek Subwatershed

“Peak Flows fcms)

. @ Upper

b e e endfEBRE T 1 L @ @
@ Hwy. 5. Line  |Glenashton Middle |Diversion
Al iRty Drive Road Channel
2 Year i 25 9.3 8.2 9.6
5 Year 11.6 3.8 14.4 155 16.5
10 Year 14.3 4.6 17.9 19.4 20.8
25 Year 17.8 5.7 22.2 24.3 26.1
50 Year 20.4 6.5 25.6 28.1 30.3
100 Year 22.9 7.2 28.7 31.6 34.0
Regional ST 8.1 48.9 58.8 BT .7
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1 TABLE 6.3.6 TARGET UNIT AREA PEAK FLOW RATES
2 EXISTING LAND USE
3 Reg 100 50 25 10 5 2
4 5 Culvert |GAWSER| ; year | year | vear year _year year
Location Land Use 3 3 3 3 3 3 2
B No. Hyd. No. m' /s m/s | m'/s | m'/s m /s m'/s m'/s
6
7 M4 Mile Creek
8 [Dundas St. W. FM-D1 1101 |Existing 1.20 [ 0.56 | 0.50 | 0.44 0.35 0.29 0.19
9
10 |Dundas St. W. FM-D2 1102 [Existing 2.50 1.04 | 092 | 0.80 0.62 0.51 0.31
- |11
Ap pend IX E 12 [Dundas St. W, FM-D3 | 1103 |Existing_ 076 | 0.36 | 032 | 028 | 023 | 0.19 | 0.12
13
[ 14 |Highway 407 FM-1 1001  |Existing 7.32 2.93 2.59 2.27 1.79 1.48 0.94
Trafalgar Road Corridor Improvements 15
EA, Cornwall Road to H|ghway 407 16 |Highway 407 FM-2 1002  |Existing 1.65 0.71 0.63 0.55 0.43 0.36 0.23
17
| 18 |Burnhamthorpe Rd. W. | FM-BI1 0031 |Existing 444 | 1.67 | 147 | 1.28 1.00 0.81 0.50
Stormwater Management s =
Report | 20 {Highway 407 FM-3 2019 |Existing 5.95 2.31 2.05 1.79 1.40 1.14 0.71
21
e North Oakville Creeks Subwatershed || 22 JHighway 407 FM-4 1004 Existing 0.30 0.09 0.08 0.06 0.04 0.03 0.01
Study |EE
24 [Dundas St. W. FM-D4 2034 |Existing 20.96 | 8.39 7.42 6.49 5.09 417 2.62
25
26 |Highway 407 FM-5 1005 |Existing 1.57 0.59 0.51 0.44 0.33 0.25 0.13
27
.28 Highway 407 FM-6 1006  |Existing 1.83 0.69 0.60 0.51 0.38 0.29 0.15
| 29
30 |Burnhamthorpe Rd. W. | FM-B2 0071 |Existing 2.58 1.02 0.91 0.79 0.62 0.52 0.33
| 31
|| 32 {Burnhamthorpe Rd. W. | FM-B3 0073 |Existing 3.42 1.34 | 117 | 1.01 0.77 0.61 0.36
33
34 [Highway 407 FM-7 2048 |Existing 8.68 | 3.48 | 3.05 | 2.65 2.05 1.64 0.99
35
36 [Highway 407 FM-8 1008 |Existing 0.39 0.15 0.13 0.10 0.07 0.04 0.01
af
38 |Dundas St. W. FM-D5 2061 |Existing 18.73 | 7.56 6.60 5.68 4.35 3.43 2.01
39
|| 40 [Highway 407 FM-9 1009 |Existing 2.74 1.01 | 0.89 | 0.78 0.60 0.49 0.30
|
41
42 [Dundas St. W. FM-D6 1110 |Existing 0.88 0.36 0.32 0.28 0.23 0.19 0.12
43
44 |Dundas St. W. FM-Dé6a | 2367 |Existing _ 1.38 | 0.57 | 050 | 0.44 0.34 0.28 0.18
45
46 [Highway 407 FM-10 1010 |Existing 4.04 1.62 1.43 1.26 0.99 0.82 0.52
47
48 [Highway 407 FM-11 1011  |Existing 051 | 024 [ 021 ] 018 | 014 | 011 | 0.06
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Figure 1 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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Figure 2 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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Figure 3 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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Figure 4 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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Figure 5 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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Figure 6 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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Figure 7 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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Figure 8

GAWSER Schematic,

North Oakville Creeks Subwatershed Study
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Figure 9 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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Figure 10 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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Trafalgar Road Corridor Improvements
EA, Cornwall Road to Highway 407

Stormwater Management
Report

e McCormick Rankin Detailed Design of
Dundas Street



Reconstruction of Dundas Street (Reg. Rd. 5)

Oak Park Boulevard to Highway 403

PR-2045B

Drainage and Storm Water Management
Final Report -Detailed Design

Table 1 - Hydraulic Assessment of Transverse Culverts - Existing Conditions

Depth of Freeboard from
e Peak Design Flows Headwater Elevation Headwater/ ;
Culvert Characteristics 3 . E/P at Low Point
(m’/s) (m) Height of Culvert
Ratio (m)
Watercourse Length s D/S Slope ™W L()EV:IPP?):nt
Culvert LD.! Station Span (m) Rise (m) Type g Invert Invert o P Elevation . 25 yr Regional 25 yr Regional | 25yr | Regional | 25yr | Regional
Conveyed (m) (%) Elevation
(m) (m) (m)
(m)
EM (1+4) 19+890.700 East Morrison Creek 4.27 2 concrete 46 165.41 165.14 0.59 166.34 169.90 4.00 13.67 166.73 167.57 0.7 1.1 3.2 2.3
Joshua's Creek west
JC-D2 22-+084.300 branch 3.0 1.22 concrete 40.1 159.19 159.09 0.25 159.84 160.50 1.69 5.68 159.55 160.12 0.3 0.7 0.9 0.4
Joshua's Creek Main
JC-D1 22+532.300 Tributary 6.1 2.1 concrete 58.3 151.90 151.89 0.02 153.15 160.50 16.02 50.06 154.04 158.36 1.0 3.1 6.5 2.1
Notes:
1. Culvert L.D. as appears in NOCSS GAWSER model.
McCormick Rankin Corporation December 2011 Page 5
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Reconstruction of Dundas Street (Reg. Rd. 5)

Oak Park Boulevard to Highway 403

Drainage and Storm Water Management

Final Report -Detailed Design

PR-2045B
Table 2 - Hydraulic Assessment of Transverse Culverts - Proposed Conditions
Depth of
. . Freeboard from
Culvert Characteristics with Proposed Extensions Peak Des;gn Flows | Headwater Elevation Headwater/ E/P at Low Point
(m’/s) (m) Height of Culvert )
Ratio
u/s E/P at
Culvert Watercourse Extension Total U/S D/S Extension D/ S. T™W Low
il ]; 1 Station Conveyl:e d Span (m) | Rise (m) | Type Length | Length | Invert | Invert Slope Exst;ansmn Elevation | Point 25yr | Regional 25 yr Regional | 25yr | Regional | 25yr | Regional
o (m) (m) (m) (m) %) ;}pe (m) Elevation
(%) (m)
East Morrison 11 u/s
EM (1+4)> | 19+890.7 Creek 4.27 2 concrete | 4.75d/s 61.75 165.17 | 164.92 -3.9 4.6 166.12 169.90 4.00 13.67 166.73 167.57 0.7 1.1 3.2 2.3

Joshua's Creek 18.5 u/s
JC-D2° 22+084.3 west branch 3.0 1.22 concrete 4.7 d/s 63.3 159.57 | 158.84 4.2 5.3 159.59 160.50 1.69 5.68 159.55 160.12 0.3 0.7 0.9 0.4

Joshua's Creek

Main 8 u/s
Jjc-p1* 22+532.3 Tributary 6.1 2.1 concrete - 66.3 152.17 151.93 3.4 - 153.19 160.50 16.02 50.06 154.04 158.36 1.0 3.1 6.5 2.1
Notes:

1. Culvert LD. as appears in NOCSS GAWSER model.

2. Main barrel of Culvert EM (1+4) modelled, as main barrel governs hydraulic characteristics (invert/slope difference of upstream extension is insignificant compared to main barrel hydraulics).

3. Main barrel of JC-D2 modelled, as main barrel governs hydraulic characteristics.

4. Main barrel of JC-D1 modelled, as main barrel governs hydraulic characteristics.

McCormick Rankin Corporation

December 2011

Page 7
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Appendix G

Trafalgar Road Corridor Improvements
EA, Cornwall Road to Highway 407

Stormwater Management
Report

e Correspondence

&mow o,

o,
o

~>",‘“\:- C

PROTECTING THE NATURAL ENVIRONMENT FROM LAKE TO ESCARPMENT

2596 Britannla Road West

R.R. #2 Miiton Ontario L9T 2X6

{905) 336-1158 Fax (905) 336-7014

Internet Address: www.conservationhalton.on.ca E-malil: admin@hrca.on.ca

July 7, 2010

Sonya Kapusin

Consultant Environmental Planner
AECOM

220-2000 Argentia Road, Plaza 2
Mississauga ON L5N 1V8

Dear Ms Kapusin:

Re: Trafalgar Road Improvements, Cornwall Road to Highway 407
Class Environmental Assessment
Town of Oakville/Region of Halton
CH File: MPR 531

Staff has reviewed Progress Report 1, prepared by AECOM, dated March 2010 for the
above noted EA and would like to offer the following comments.

Section 1, Introduction and Study Background
e Section 1.4- Staff are of the opinion that the AECOM project team should include
both terrestrial and aquatic ecologists.

Section 4, Description of the Existing Environment, Pages 32 to 57

e The report does not provide any discussion with respect to erosion hazards
associated with confined and unconfined valley systems. This is relevant
wherever there is a regulated watercourse but is also particularly relevant where
the watercourse runs parallel and in close proximity to the existing roadway. As
noted at the TAC Meeting, staff strongly recommends that ‘potential impacts to
natural hazards’ (flooding and/or erosion hazards) should be one of the evaluation
criteria.

Section 4.1, Data Collection and Review
e Please consider the following data sources when drainage studies are completed:

o East Morrison Creek Subwatershed Study (Cosburn Patterson Wardman,
1995)

o Uptown Core Master Drainage Study and Addendum (Marshall Macklin
Monaghan, 1990 & 1994) — subject however to revisions to accommodate
revised Midtown Plan

o Lower Morrison/Wedgewood Creeks — Flood, Erosion and Master Drainage
Plan Study (R.V.Anderson, 1993).

A MEMBER OF THE CONSERVATION ONTARIO NETWORK



Section 4.1, Description of the Existing Environment, Figure 5, Pages 33 to 36

e Additional preliminary flood plain mapping can be obtained from the Town of
Oakville from the North Oakville Creeks Subwatershed Study. Extensive
flooding overtop of Trafalgar Road north of Dundas Street has been predicted by
the preliminary flood plain mapping for this area as well as by more recent
detailed mapping completed in conjunction with recent development. Please note
that Conservation Halton regulates the lands within 7.5 metres of the flooding
hazard.

e The figures make no reference to erosion hazards associated with confined and
unconfined valley systems. Please note that Conservation Halton regulates the
lands within 7.5 metres of all erosion hazards.

e Staff would recommend that the label “Sixteen Mile Creek Tributary” on Sheet 4
of Figure 5 be renamed as the “Morrison-Wedgewood Diversion Channel”.

e Sheet 4 of Figure 5 does not identify the potential spill from the Morrison-
Wedgewood Diversion channel to Trafalgar Road as outlined in our previous
correspondence (though we note that it was discussed within the text of the
report).

e Sheet 4 of Figure 5 does not identify the enclosure of West Morrison Creek
between McCraney Street and the Morrison-Wedgewood Diversion Channel.

e There are a number of natural heritage features missing from Figure 5, including:
o ELC mapping for all natural/semi-natural communities within 120m of the

anticipated extent of works;

o wetlands, including units of the North Oakville-Milton East Provincially
Significant Wetland Complex within 120m of the anticipated extent of works.
Please note that Conservation Halton regulates the lands within 120 metres of
a Provincially Significant Wetland;

o species at risk and other species of conservation concern as per the PPS within
120m of the anticipated extent of works;

o candidate significant woodlands as per Halton Region within 120m of the
anticipated extent of works;

o any significant wildlife habitat within 120m of the anticipated extent of works.

e The Natural Sciences Memo indicates that assessments were completed within
30m of the existing right of way, but Section 4.1 (and Figure 5) in the main body
of the report references a 250m study area corridor. Please clarify, and note that
the province typically considers 120m as the adjacent lands within which to
examine potential impacts of development on natural heritage features.

e The level of detail required for natural heritage studies within the study area will
need to extend beyond “roadside reconnaissance” in order to fully document
environmental conditions. No wildlife surveys have been undertaken to date, and
the vegetation work is incomplete. Is this work ongoing as part of the ESR?

Section 4.2.4, Drainage, Page 42
e While the majority of the study area is located within the Joshua’s Creek and
Morrison Creek watersheds as listed in the report, a small portion of the study
area at its southern limits is within the Sixteen Mile Creek watershed.

Section 4.2.4.1, Drainage — Highway 407 to Dundas Street West, Page 42
e While the discussion outlines watercourse crossings of Trafalgar Road it does not
discuss reaches where the watercourse runs parallel with the existing roadway,
frequently within the road right-of-way. These reaches are crucial since any road
widening alternatives would likely require realignment of these watercourse
reaches.

Section 4.2.4.2, Dundas Street West to Cornwall Road, Pages 42-43
e There is no discussion provided with respect to the West Morrison Creek
enclosure that is believed to run parallel to Trafalgar Road, potentially within the
existing road right-of-way, between McCraney Street and the Morrison-
Wedgewood Diversion Channel.

Section 4.3, Natural Environment
e It would be helpful if the nine sections could be labelled graphically on Figure 5
and other similar figures in the future.

Section 4.3.1, Designated Natural Areas
e This section is incomplete (refer to preceding comments on Figure 5). Contrary to
the statement that no federally or provincially recognized species are known from
the study area, examination of the NHIC database suggests otherwise. Please refer
to the Halton Natural Areas Inventory for local species status and note that field
work will be necessary to confirm the presence/absence of these species.

Section 4.3.2, Terrestrial Habitat

e Several of the woodlands within the study area have been identified by Halton
Region as candidate significant woodlands. As such, they should be evaluated in
detail to determine whether they meet the criteria for designation and, if so,
appropriate protection/mitigation measures identified.

e Page 45- It is stated that Appendix C contains representative photographs of
terrestrial features and a floral species list, however staff were unable to locate
either. Please provide this information, in addition to a wildlife species list.

Section 4.4.3, Existing Land Uses
e Designated natural areas (e.g. candidate significant woodlands) should be
referenced as appropriate throughout this section.

Section 4.4.4, Proposed Development
e In addition to the developments listed, staff notes that there is a proposed gas
station on the northeast corner of Trafalgar Road and Dundas Street.

Section 4.4.9, Utilities
o Please assess the impacts of utility relocation (i.e. telephone poles, union gas, etc.)
on natural heritage features, natural hazard areas and fish habitat. This should not
be left to detailed design as the relocation can have a significant impact on natural
heritage features.
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Page 59- Please provide additional details regarding the 2009 Conservation
Halton personal communication cited- who was contacted, when did the
communication occur, what was requested and what was provided.

Appendix C Natural Sciences Memo

Pg. 2: With respect to the section labeled “Aquatic Findings” and the locations
referred to (e.g. South of Dundas East, East Morrison Creek flows under Trafalgar
Rd) each of the descriptions of a particular location need to be assigned a location
code and these codes or labels need to be clearly marked on a map that includes
street names, contour lines and any pertinent natural features. Photographs of the
upstream and downstream images of each of the crossing structures are also
requested. All pertinent measurements and descriptors of all the affected crossing
structures are requested as well (e.g. corrugated steel pipe or concrete culvert?
Diameter, width, length, height, open or closed bottom structure?)

Additional Information Required

It is stated that ELC was completed, however no ELC community codes are
referenced in either the Natural Sciences Memo or the main body of the report,
and no mapping is presented. Please provide additional information.

Staff appreciates the inclusion of water and air temperature data collected at each
crossing location. Metadata for each of these measurements is requested
including the time of day each temperature measurement was taken at and the
daily maximum air temperatures on the day the data was collected and for the 3
days prior to that day. The type of equipment used to collect the temperature data
is also requested.

Habitat mapping of each of the crossings as per the MTO protocol is requested for
40 m upstream and downstream of each potentially affected crossing.

The upstream drainage area for each of the crossing locations and a description of
their flow permanency is requested. Please undertake a data search for all
existing fish community, aquatic invertebrate, surface water quality, water
temperature and channel morphology data in the vicinity of each of the affected
crossing locations.

It is requested that a preliminary list of all appropriate mitigation measures to
prevent impacts to fish habitat, groundwater and surface water resources be
clearly specified in the next submission.

Field work is required to identify the presence of any groundwater in the vicinity
of all of the affected crossings. It is suggested that piezometers be used to collect
this data.

General Comments

Culvert replacements are requested over culvert extensions.

It is requested measures such as reducing the widths of medians, the use of
retaining walls etc. be used to minimize the lengths of creeks that have to be
enclosed under transportation corridors.

It is requested that all transportation corridors cross creeks at a perpendicular
angle to avoid erosion and aggradation associated with improper placements of
crossings.

It is requested that all new crossings be designed with an open bottom to allow
interactions between the creek and the hyporheic zone to occur, to help ensure
long term viable fish passage and to improve the quality of the low flow channel
within the culvert. These parameters are all very important from an ecological
standpoint given the excessive length (e.g. 50 meters) length over which the new
culverts will enclose the watercourse.

New crossings should span the meander belt width of the watercourse if possible.
It is also preferable that the crossing accommodate a minimum 25 year return
flow for fish passage, however from an engineering perspective the culverts must
be designed to meet MTO standards, which may be more stringent.

Any shrub or tree removals near watercourses should be rehabilitated with native
riparian trees and shrubs to a ratio of 3:1.

It is requested that any watercourses flowing parallel to the road (ie. the portion of
Morrison Creek that has been designated as Medium Constraint in the North
Oakville Creeks Subwatershed Study) be realigned away from the road wherever
possible in an effort to reduce inputs of salt, petroleum products and other road
based pollutants into creeks.

This project will require a warmwater timing window that will need to be adhered
to during construction.

It is requested that flow volumes and velocities be calculated for all affected
watercourses. It is requested that the minimum amount of reinforcement of
structures and creek bank hardening be undertaken at the crossings based on these
numbers.

The following points are suggested as commitments to be carried forward to detailed

design:

Long linear stormwater management facilities are requested to be constructed
within the road right of way wherever possible as a measure to control stormwater
quantity and quality exiting road surfaces.

A qualified environmental inspector is requested to be on site to ensure that all
appropriate mitigation measures are adhered to on all construction sites.

Sediment and erosion control reporting should be undertaken daily and reported
to the Conservation Authority on a weekly basis. Reporting forms should be
submitted using the last page in the Erosion and Sediment Control Guidelines for
Urban Construction manual, which can be found on the Sustainable Technologies
website.

Summary

Staff is not in a position to provide comments on the proposed alternatives until we
receive the supporting hazard, natural heritage, fisheries and stormwater management
assessments for the various alternatives.
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We trust the above is of assistance. If you require additional information please contact
the undersigned at extension 283.

Memorandum
Yours truly,
Leal} Smith To Sheri Harmsworth, P.Eng. Page 1
Environmental Planner
LS/QJ Subject Trafalgar Road EA SWM — Dunpar Development
. . . . Prepared by: Janelle Weppler, P.Eng., Water Resources Engineer
cc: Nick Zervos, Project Manager, Halton Region (by email)
Mike Delsey, Consultant Project Manager, AECOM (by email) Reviewed by: Glenn Farmer, Senior Environmental Technologist
Date February 15, 2013 Project Number 60119993

P:\Planning\DEV'T PLG FILES\ENVIRONMENTAL ASSESSMENTS\Halton\Trafalgar Road - Cornwall to 407 (MPR

531)\Progress Report 1.doc L . . . L
AECOM Canada Limited has prepared this technical memo for the Regional Municipality of Halton to

review the proposed residential development by Dunpar Developments Inc. located on the west side
of Trafalgar Road, between Glenashton Drive and River Oaks Boulevard as shown in Figure 1.

Figure 1. Dunpar Development Site

M-Halton Region-2013-02-15-Dunpar Development-60119993.Docx



ASCOM

Memorandum
February 15, 2013

Background Information

AECOM Comments Provided to Halton Region on November 14™ 2012

A preliminary review of the document Dunpar Developments Inc. Proposed Townhouse Development
2158, 2168, 2180 and 2192 Trafalgar Road Oakville, Ontario (hereinafter referred to as the “Dunpar
Developments report”) prepared by Johnson Sustronk Weinstein and Associates (August, 2012) was
completed by AECOM. Consideration was given for the potential to integrate Trafalgar Road
drainage into the Dunpar Developments stormwater management (SWM) system and comments
were provided to Halton Region via email on November 14" 2012. A summary of the report’s
findings are as follows:

e A SWM tank was sized to accommodate a detention storage volume of 231 m® (Section 5.3
of the report)

e Review of the existing Trafalgar Road profile indicates that Trafalgar Road continuously falls
from Dundas Street East / Highway 5 southward to just north of the QEW and provides the
opportunity for gravity flow towards storage tank

e The available volume of the storage tank is estimated to be approximately 250 m* based on
the overall dimensions of the tank length, width and height taken from Drawing SD-1
(included with the report)

The potential surplus volume available in the tank is minimal at approximately 19 m*
The proposed tank is located centrally within the proposed development, making access from
Trafalgar Road potentially difficult or costly

e The location of the proposed underground tank in a courtyard with a finished top elevation at
grade may allow for an increased tank size with a footprint that advances into adjacent
laneways of the townhouse development

Meeting with Town of Oakville and Halton Region Staff on January o™ 2013
Further communication with the Town of Oakville and Halton Region Staff during the meeting on
January o™ 2013 provided the following details:

e Functional Servicing and Stormwater Management Report prepared by JSW (August 2012)
shows majority of site draining to east via storm system, including a detention storage tank

e Biddington/Killberry development located west of proposed Dunpar site drains to SWM pond
located south of River Oaks Boulevard

e Recommend potential onsite treatment at the Dunpar site in addition to controlled peak flows
and water quality treatment prior to entering Trafalgar Road Right-of-Way (ROW) storm sewer
system

e Recommend potential superpipe storage on Trafalgar Road ROW to control peak flows and
stormceptors for water quality treatment

Storm Drainage Plans Provided by Town of Oakville Staff (January, 1989)
The following storm drainage drawings were provided by Town of Oakville Staff on January 10",
2013:

e External Storm Drainage Plan Stan Vine Construction Inc., approved on January 30", 1989
e Storm Tributary Areas Stan Vine Construction Inc., approved on January 30", 1989

Review of the above drawings indicate that the majority of the proposed Dunpar site currently flows
south towards River Oaks Boulevard East where flows are intercepted by an inlet into a 900 mm
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diameter concrete pipe storm sewer. This storm sewer eventually discharges to the storage
detention facility located between River Oaks Boulevard East and Upper Middle Road, within a
tributary of West Morrison Creek.

The drawings also indicate that a small area located on the western boundary of the Dunpar site
currently drains west towards Ontario Hydro Lands. This runoff is intercepted by the same tributary of
West Morrison Creek described above, drains south across River Oaks Boulevard East through a 600
mm diameter concrete culvert, and ultimately discharges to the storage detention facility previously
described.

The defined drainage areas within the drawings suggest that drainage for the Trafalgar Road ROW
within the vicinity of the proposed Dunpar site are separate and remain within the ROW.

Stormwater Management Report for the Stan Vine Subdivision in October, 1988

A preliminary review was also completed for the document Storm Water Management Report for the
Stan Vine Subdivision prepared by Dillon (October, 1988) provided by Town of Oakville Staff on
January 14™ 2013. Review of this report confirmed drainage flow paths defined in the previously
described drawings. This report also details the design of the storage detention facility based on
contributing areas under proposed developed conditions using runoff coefficient values of 0.55 for the
majority of the Dunpar site and 0.40 for the small area on the western limits of the Dunpar site.

GIS Data Provided by Town of Oakville Staff on February 4™ 2013

Review of GIS contour data provided by Town of Oakville Staff on February 4™ 2013 confirms
drainage paths defined in the previously described drawings and reports for the Stan Vine
Subdivision. The GIS data also confirms that the single ditch inlet catchbasin located within the
Trafalgar Road ROW near the Dunpar site collects flows from only the ROW and directs them into the
storm sewer system along Trafalgar Road through a 250 mm diameter pipe (Dunpar Development
report specifies an existing 300 mm diameter pipe connection).

Review of Dunpar Developments Report

Review of the Dunpar Developments report highlights several issues regarding the SWM plan for the
proposed development. Overall, the developer should be advised that storm drainage systems on
the Dunpar site should provide the appropriate level of treatment and control of site runoff in order to
prevent adverse impacts to existing downstream infrastructure. The following sections discuss the
findings based on of review of the Dunpar Developments report and additional background
information as noted above.

Regrading Dunpar Site Fronting onto Trafalgar Road Towards Trafalgar Road Right-of-Way
The Dunpar Developments report and drawings propose that a portion of the existing site fronting
onto Trafalgar Road will be graded to redirect drainage to the east and towards the Trafalgar Road
ROW instead of flowing west as defined in the Stan Vine Subdivision design drawings and report.
The Dunpar Developments report shows that the redirected drainage will sheetflow towards the
Trafalgar Road ROW where it is collected by the Trafalgar Road storm sewer system.
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It is recommended that the developer confirm if the Trafalgar Road storm sewer design considered
the subject area under the proposed regraded conditions. If the storm sewer design did not include
the regraded area, peak flow control may be required.

The developer should also include water quality measures for the regraded area of the Dunpar
Development site towards Trafalgar Road including consideration of low impact development (LID)
measures.

Comparison of Runoff Coefficients Between Dunpar Developments Report and Design of Stan
Vine Subdivision Detention Facility

The runoff coefficients used to represent the Dunpar site in the SWM analysis for the Dunpar site and
Stan Vine Subdivision are significantly different. The runoff coefficients used to design the storage
detention facility downstream of both sites in the Storm Water Management Report for the Stan Vine
Subdivision (October, 1988) were 0.40 for the small area on the western limits of the proposed
Dunpar site and 0.55 for the majority of the of proposed Dunpar site. A significantly higher runoff
coefficient of 0.80 is used in the Storm Drainage Area Plan provided with the Dunpar Developments
report.

The higher runoff coefficient is appropriate for high density residential areas as specified within the
Town of Oakville’s Development Engineering Procedures & Guidelines Manual (accessed online
February 14, 2013). However, the use of a higher runoff coefficient results in increased peak flows
and runoff volumes compared to the design calculations used to size the Stan Vine Subdivision
detention storage facility. It is noted that the assumptions made in the Stan Vine Subdivision report
predate the Ministry of the Environment’s Stormwater Management Planning and Design Manual
(1993 & 2003). As such, the facility was designed to provide peak flow control and not water quality
treatment.

The developer should consider the design capacity constraints associated with the downstream
detention facility located within the Stan Vine Subdivision. Previous hydrologic and hydraulic
modeling should be updated with the higher runoff coefficient (0.80) to further evaluate the existing
level of service of the Stan Vine Subdivision detention facility and potential available capacity. If
necessary, the developer should provide additional on-site detention to ensure that downstream
target peak flows and storage volumes are not exceeded.

Storm Drainage and Stormwater Management Section of Dunpar Developments Report

The Dunpar Developments report also states that the “100-year post-development flow is controlled
to the 5-year post-development flow” and that a “detention stormwater management tank was sized to
accommodate the required detention storage volume of 231.0 m* (Section 5.3). No details were
provided within the Dunpar Developments report for proposed water quality treatment. The developer
should provide peak flow control and water quality treatment in accordance with Ministry of the
Environment’s Stormwater Management Planning and Design Manual.
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Summary of Recommendations

The following considerations are recommended for Dunpar Developments after reviewing the
stormwater management report:

1. The developer should confirm if the Trafalgar Road storm sewer design considered the
subject area under the proposed regraded conditions. If the storm sewer design did not
include the regraded area, peak flow control may be required.

2. The developer should also include water quality treatment for the regraded area of the
Dunpar Development site towards Trafalgar Road including consideration of low impact
development (LID) measures.

3. The developer should consider additional on-site peak flow control and water quality
treatment in light of the downstream constraints associated with the existing dry pond located
within the Stan Vine Subdivision.

4. The developer should provide further details to confirm the SWM measure(s) proposed to
provide water quality treatment for the Dunpar site runoff.
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Memorandum

To Sheri Harmsworth, P.Eng. page 1
Subject Trafalgar Road EA SWM — Dunpar Development

Prepared by: Janelle Weppler, P.Eng., Water Resources Engineer

Reviewed by: Paul Frigon, P.Eng., Senior Water Resources Engineer

Date July 4, 2014 Project Number 60119993

AECOM Canada Limited has prepared this technical memo for the Regional Municipality of Halton to
review the proposed stormwater management for a residential development by Dunpar
Developments Incorporated. The site is located on the west side of Trafalgar Road, between
Glenashton Drive and River Oaks Boulevard as shown in Figure 1.

Figure 1: Dunpar Development Site
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A review and summary of previous background information was provided by AECOM on May 24,
2013. Subsequent to the previous review, AECOM completed a preliminary review of the document
Dunpar Developments Inc. Proposed Townhouse Development 2158, 2168, 2180 and 2192 Trafalgar
Road Oakville, Ontario Stormwater Management Report (JSW, January 2014), (herein after referred
to as the “Dunpar SWM Report”) prepared by Johnson Sustronk Weinstein and Associates (JSW).
Consideration was only given to SWM impacts of the development on the Trafalgar Road ROW. A
summary of findings from AECOM'’s review of the Dunpar SWM Report follows.

The drawing Pre-Development Storm Drainage Area to Trafalgar Road included with the Dunpar
SWM Report shows an area fronting onto Trafalgar Road within the proposed development site that
is flowing towards the Trafalgar Road ROW under existing conditions. This area draining towards the
Trafalgar Road ROW has an area of 0.407ha with a runoff coefficient of 0.37 and a peak flow of 47 I/s
during the 5-year design storm event, under existing conditions. Section 2.1 within the Dunpar SWM
Report indicates that drainage from this portion fronting onto Trafalgar Road flows uncontrolled, into a
ditch that outlets to an existing storm sewer on Trafalgar Road.

Section 2.3 of the Dunpar SWM Report indicates proposed regrading will result in approximately
0.293ha (total) of the proposed area draining eastwards to Trafalgar Road. The calculated post-
development uncontrolled flows directed to Trafalgar Road are estimated at 51 I/s during the 5-year
design storm event. The Dunpar SWM Report indicates that the increase from existing conditions
(from 47 1/s) is considered inconsequential.

Section 4.0 of the Dunpar SWM Report states that runoff from the uncontrolled area will mostly be
generated from landscaped areas, and a small portion of roof surface, and that runoff from the roofs
will be conveyed across planters allowing treatment prior to discharge to the Trafalgar Road storm
sewer system, requiring no treatment. The proponent is to clarify overland flow paths and provide
further details in regards proposed land use changes with justification of no additional water quality
treatment measures of flows prior to entering the Trafalgar Road ROW.

Review of drawing Storm Drainage Area Plan included with the Dunpar SWM Report shows an area
of 0.315ha fronting onto Trafalgar Road. The proponent is asked to clarify the variation in reported
area stated in the drawing Post Development Storm Drainage Area to Trafalgar Road of 0.293ha,
included within the Dunpar SWM Report. The proponent is to confirm the area draining to Trafalgar
Road in proposed conditions and advise on the impacts of calculated peak flow rates provided for
proposed conditions, as necessary.

The runoff coefficient used for the proposed area that drains towards Trafalgar Road is 0.55, as
shown in the drawing Storm Drainage Area Plan included with the Dunpar SWM Report. Proponent
is to clarify runoff coefficient development with consideration for Town of Oakville’s Development
Engineering Procedures & Guidelines Manual which indicates a runoff coefficient of 0.70 for
townhouses. Proponent is to provide further detail and calculations for determined flows draining
towards Trafalgar Road. Additional information is required to prepare a complete review on the
calculation of flows draining towards Trafalgar Road.

Table 1 within the Dunpar SWM Report provides a formula for the calculated 5-year rainfall intensity

using Town of Oakville design standards. The formula provided includes a coefficient for “A” that
corresponds to the Town of Oakville’s formulation for the 100-year event (although, noted that the
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correctly calculated 5-year rainfall intensity is reported). Proponent is to clarify applicable formulae
and verify any impacts on calculated rainfall intensities and resulting flows towards Trafalgar Road.

The attached Storm Drainage Plan (Regional Drawing No. O-9578) for Trafalgar Road shows
drainage areas contributing to the Trafalgar Road storm sewer system. These areas are limited to
the Trafalgar Road ROW and do not include external drainage areas such as those from the Dunpar
site. The proponent should confirm if drainage from the subject site can be accommodated in the
existing Trafalgar Road major/minor storm system without any adverse effects on the HGL and
subject to the Region’s approval. If the Trafalgar Road storm system cannot account for drainage
from the subject site, peak flow control may be required and will need to be in accordance with
Ministry of the Environment’s Stormwater Management Planning and Design Manual.
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Memorandum

To Sheri Harmsworth, P.Eng. Page 1
Preliminary Evaluation of Integrating Trafalgar Road SWM with Pond 32 (East

Subject Morrison Creek Subcatchment EM4) dated December, 2012

Prepared By Janelle Weppler, B.Sc. (Env.), P.Eng., Water Resources Engineer

Reviewed By Glenn Farmer, Senior Environmental Technologist

Date JuIy 4, 2013 Project Number 60119993

AECOM Canada Limited has prepared this technical memo for the Regional Municipality of Halton to
evaluate the potential opportunity to integrate storm drainage from the future Trafalgar Road Right-of
Way (ROW) into the proposed stormwater management (SWM) system as described in the
Environmental Implementation Report and Functional Servicing Study for the East Morrison Creek
Subcatchment EM4 (EIR/FSS).

The area proposed for development by Dundas Trafalgar Inc. (Minto) & Shieldbay Inc. is located
north of Dundas Street East/Highway 5 between Trafalgar Road and Eighth Line. The SWM features
proposed for the EIR/FSS Study Area include Pond 32 (Figure 1) and various at-source controls or
low impact development (LID) features.

The following discussion includes an overview of SWM strategy included in the EIR/FSS and

preliminary evaluation of the feasibility to incorporate storm runoff from Trafalgar Road into the
adjacent SWM system for treatment and control.
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Figure 1: Proposed SWM Ponds Adjacent to Trafalgar Road

The following provides a list of additional clarifications and information required following an initial
review of the EIR/FSS document:

Table 7.4 in the EIR/FSS summarizes the existing culvert types, sizes and capacities:
e Existing upstream water surface elevations are not clear
e What design criteria was used to determine the level of service of the existing culverts
(i.e. freeboard, clearance and headwater-to-depth ratio, etc.)?
e Where is the spill elevation located for each culvert? Note that the sag or spill elevation
in the road profile may not coincide with the location of the culvert crossing.

Table 10.1 in the EIR/FSS summarizes design recommendations for road creek crossings and
includes the extension of the culvert crossing Trafalgar Road identified as ME-T3.
e What are the changes in upstream water surface elevations from existing to proposed
conditions?
e What design criteria was considered (i.e. freeboard, clearance and headwater-to-depth
ratio, etc.)?

The total provided, used, and surplus storage volumes associated with Pond 32 are summarised
in the following Table 1. The summary reflects differences in the reported volumes and indicates
the surplus volume differing between 77 m® and 8348 m>. The proponent should clarify the
correct values as well as surplus volume available in Pond 32. As part of the Trafalgar Road EA,
a preliminary estimate of additional volume required to service the adjacent Trafalgar Road ROW
is approximately 1200m?>. This volume was estimated using the length of the Trafalgar Road
ROW able to reach Pond 32 based on positive drainage and accessibility.
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Table 1: Total and Regional Storage in Pond 32

Storage Type Storage Volume Reference*
(m’)
Total Volume of Pond
89,811 Table 7.10
81,100 Appendix H-1, Visual OTTHYMO output code

Regional Storm Storage
81,463 Table 7.10
81,023 Appendix H-1, Visual OTTHYMO output code

Surplus Volume
Min. 77 n/a
Max. 8348 n/a

1— All references taken from East Morrison Creek Subcatchment EM4, Dundas-Trafalgar Inc. & Shieldbay Inc. North
Oakville, EIR/FSS, December, 2012

e Section 10.2.5 in the EIR/FSS indicates that “The recommended culvert sizes, based on fluvial
geomorphologic and wildlife passage requirements, were found to be more than adequate to
accommodate future flows, particularly since the future flow in the channel will be less than
existing flow as a portion of the Subject Lands is proposed to drain into the SWM pond rather
than the channel.”. What are the changes in flows to ME-T3, ME-T2 and ME-T1?

e Figure 7.2b in the EIR/FSS:

e Shows the drainage area to Pond 32 and does not include the Trafalgar Road ROW

e Shows proposed storm sewer infrastructure within the Trafalgar Road ROW that appears
to service Pond 29 (located on west side of Trafalgar Road). This proposed storm sewer
infrastructure includes three outlets to the east side of Trafalgar Road, into the east
branch of East Morrison Creek and are located north of the EIR/FSS study area, at Street
C (into Block 12) and at the upstream end of Trafalgar Road Culvert ME-T3. Has the
proponent designed the downstream storm infrastructure to accommodate runoff flows
from the Trafalgar Road ROW? The proponent should clarify the connection between the
proposed outlet at Street C (Block 12) and the east branch of East Morrison Creek.

In addition to Pond 32, LID features and source controls are also considered within the EIR/FSS. The

proponent should consider the potential for integrating stormwater from the Trafalgar Road ROW with
proposed LID and source control strategies where possible, as part of detailed design.
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Halton Region: Melissa Green-Battiston, Nick Zervos
cc AECOM: Brenda Jamieson, Corinne Latimer, Brian Richert

Minto Communities — Dundas-Trafalgar Inc., North Oakville
Environmental Implementation Report (EIR) / Functional Servicing Study (FSS)
Update and Response Documents (dated January 31, 2014 & April 30, 2014)

Subject Review of Town and Conservation Halton comments
From Joanna Eyquem, Nicola Lower, Janelle Weppler, Sheri Harmsworth
Date May 16, 2014 Project Number 60119993

1. Introduction

AECOM Canada Limited prepared a memo dated April 28, 2014 for the Regional Municipality of
Halton (Region) to provide a preliminary review of the EIR/FSS Update and Response Document,
Dundas-Trafalgar Inc., North Oakville prepared by Stonybrook Consulting Inc., dated January 31,
2014. This memo provided a preliminary assessment of the proposed adjacent development located
immediately north of Dundas Street, and its impacts on the Trafalgar Road Right-of-Way (ROW) and
included a coordinated review of the Stormwater Management, Fluvial Geomorphology / Natural
Environment, and Trafalgar Road right-of-way (ROW) (Jan. 2014).

A subsequent update to the EIR/FSS Update and Response Document, Dundas-Trafalgar Inc., North
Oakville was prepared by Stonybrook Consulting Inc., dated April 30, 2014 and provided by the
Region to AECOM for additional review and comment. Additional comments resulting from review of
the updated EIR/FSS dated April 30, 2014 are highlighted in the text below.

2. Trafalgar Road ROW

In general, the document is not focused on the Trafalgar Road ROW. Drawing 2 — Proposed
Floodplain Mapping was reviewed as it indicated the existing property lines on the west side of
Trafalgar Road, as well as a section labelled “Block Road Widening”, which is taken to mean the
additional ROW to be set aside for widening Trafalgar Road. Several measurements were made
particularly at the proposed bus bay and platform locations, to confirm whether sufficient ROW has
been allowed by the developer to accommodate Trafalgar Road. As the existing west property line is
indicated on the plan, all measurements to the proposed east property line are measured from the
existing west property line, which varies along the corridor.
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1. At 15+550, the Trafalgar Road plan indicates that the east property line is located 48.396m east
of the existing west property line. The developer has allowed 40m in this location; this
accommodates the bus bay and multi-use path with little area provided between the edge of the
multi-use path and the new property line. On the Trafalgar Road plan, the east edge of the multi-
use path (east side of Trafalgar Road) is located 37.946m east of the existing west property line.

2. At 15+860, the Trafalgar Road plan indicates that the east property line should be located
52.199m east of the existing west property line. The developer has allowed 50m in this location;
this accommodates the bus bay and multi-use path with little area provided between the edge of
the multi-use path and the new property line. On the Trafalgar Road plan, the east edge of the
multi-use path (east side of Trafalgar Road) is located 46.749m east of the existing west property
line.

3. At 16+175, the Trafalgar Road plan indicates that the east property line should be located
52.285m east of the existing west property line. The developer has allowed 50m in this location;
this accommodate the bus bay and multi-use path with little area provided between the edge of
the multi-use path and the new property line. On the Trafalgar Road plan, the east edge of the
multi-use path (east side of Trafalgar Road) is located 46.828m east of the existing west property
line.

Although the bus bay, platform and multi-use path appears to fit within the ROW allotted by the
developer, the Region may require additional ROW for other purposes.

For the EIR/FSS Update and Response Document dated April 30, 2014, Attachment A — Response to
March 13", 2014 CH Comments, Item 8 notes the following:

8. Trafalgar Road Widening — It is our understanding from Regional Staff that the future Trafalgar
Road ROW may not be accurately reflected on the drawings. This issue must be resolved prior to
staff endorsing any concept. Response: Halton Region has provided a preliminary drawing for the
ultimate Trafalgar Road ROW. This drawing was used to update the base plans and has been
incorporated into this submission.

AECOM: Itis unknown which base plan was provided by Halton Region; however, it appears it is a
plan that includes a median rapid transit lane rather than a curb BRT/HOV lane. This plan is not the
ultimate Trafalgar Road plan as determined by the Trafalagar Road EA study. Drawings that show
the median rapid transit lane includes the following: Figure 10, Figure 3a, Figure 3c, Figure 9.4,
Drawing 2, Drawing 7.1a, Drawing 7.2a, Drawing 7.2b, and Drawing 9.2.

For the EIR/FSS Update and Response Document dated April 30, 2014, Attachment B — Response to
Town of Oakville Comments dated March 12, 2014, Item B.e. notes the following:

B- Appendix A-4, Revised Channel Design

e. Trafalgar Road Right-of-Way — an email from the Region (M. Krusto, February 26, 2014) indicated
that the future 50m Trafalgar Road right-of-way and far-side transit stop locations (additional 50 x 5m
blocks) are not accurately reflected in the recent EIR/FSS submission. We note that the proposed
transit stop location in the south-west side of the roadway intersection with future Street B may impact
the available pond block size for Pond 30 and the realigned channel MOC-2/2b. The next EIR/FSS
submission should reflect the accurate right-of-way for Trafalgar Road and the SWM Plan, proposed
channel design drawings and associated modelling should be revised accordingly. Response: The
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Region of Halton comments were not circulated to the proponent at the time of the previous
submission. The Region has since provided a preliminary road widening layout, but no storm
drainage information. The Trafalgar Road ROW and SWM will be reflected in the final EIR/FSS
documentation.

AECOM: ltis suggested that the Region confirm that the most recent preliminary design drawings
have been provided for use in the assessment.

3. Fluvial Geomorphology and Natural Environment Review

A review of the comments made by the Town of Oakville and Conservation Halton, in response to the
Dundas-Trafalgar Inc., North Oakville Environmental Implementation Report (EIR) / Functional
Servicing Study (FSS) Update and Response Document (January 2014), has been undertaken in the
context of AECOM’s previous review of this submission (issued March 11, 2014).

3.1. Channel Realignment

Flow Regime:

e CH have stated they will not approve the channel design until the proposed flow regime is
finalized (the design flow value of 0.20m*/s has not yet been confirmed and is therefore
subject to change).

e The design of the new Trafalgar Road culvert (including its width) depends on the design
flows being agreed - AECOM'’'s comments are therefore based on the current design flows
and associated channel and culvert designs.

Comment 5.iii (Conservation Halton)
e Conservation Halton has identified concerns with the flow rates being assumed elsewhere in

the submission. Therefore, the design discharge of 0.20 m3/s for the bankfull channel design
must be revisited in conjunction with addressing CH comments on the project’s hydrologic
and flow regime analysis.

Comment 21.a. (Conservation Halton)
e Conservation Halton will revisit this section once the proposed flow regime in the watercourse

has been updated.

e Minto’s response states that the proposed flow regime in the watercourse has been updated
in this submission according to the method agreed upon by CH and Town staff.

e AECOM assumes that flow rates have been updated based on NOCSS

Culvert Width:

e As noted in the previous memo, proposed culvert widths are more than 3 times the bankfull

width, based on preliminary design bankfull widths of 1.2-1.3m for riffles and 2-2.2m for
pools,
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e CH have indicated that they are prepared to accept culvert widths of 3 times the bankfull
width.

e AECOM supports the proposed culvert dimensions for the new Trafalgar Road culvert (7.3m
wide x 1.25m high) as being sufficient for geomorphological purposes.

Comment 13 (Conservation Halton)

e Conservation Halton have indicated that they are prepared to accept culvert widths of 3 times
the bankfull width. The design bankfull width has not yet been established to the satisfaction
of Conservation Halton, and therefore culvert widths are still subject to revision. This can be
deferred to a condition of Draft Plan approval as the proponent has indicated that they are
willing to refine culvert sizes at the detailed design stage if necessary.

e Minto has recorded this as acknowledged.

e As mentioned previously, AECOM supports the proposed culvert dimensions for the new
Trafalgar Road culvert (7.3m wide x 1.25m high) as being sufficient for geomorphological
purposes. If changes to the culvert width are made at the detailed design stage then the
geomorphological impacts will be reviewed at that time.

Culvert Length:
e CH indicate that they accept the culvert length proposed for the new Trafalgar Road culvert -
Comment 47 (April 11, 2013) is recorded as “addressed”.

Utility Crossings:

e The January 2014 submission confirms that a minimum cover of 1.5m, as requested by CH,
can be achieved for the proposed road crossings; AECOM notes that this level of cover is
acceptable.

Fish Passage:

e CH indicate that “a fish passage specialist will be required to maximise fish passage through
all three road culverts (i.e. including the new Trafalgar Road culvert) under as many types of
water flow as feasible at the detailed design stage”; AECOM supports this viewpoint.

Slopes:

e CH remaining concerns regarding channel slopes are with the Street C culvert and upstream,
therefore they do not directly concern the new Trafalgar Road culvert.

e Town of Oakville are in acceptance of proposed channel gradients.

Channel Length:

e CH reach the same conclusions as our previous memo regarding channel lengths (AECOM,
March 2014, Table 2). CH are prepared to accept the decreases in channel length, provided
“overall benefit” to the watercourse system is demonstrated. Demonstration of “overall
benefit” pertains to the proposed watercourse system in this area, not just the new Trafalgar
Road culvert.

e As mentioned in the previous memo response, demonstration of the “overall benefit” pertains
to the proposed watercourse system in this area, not just the new Trafalgar Road culvert.
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Minto has provided a list of benefits to the watercourse and has created a figure to illustrate
the open and closed/piped lengths of the channel

Additional Comments on New Drawing 3

Comment E (Conservation Halton)

It is requested from Conservation Halton that the design of the channel from 0+100 to 0+340,
and from 0+560 to 0+760 be designed with u-shaped channel cross sections complimented
with native grass planting for the first 3 meters back from each bank

Minto has stated that given the flow regime, gradients, and intermittent nature of the channel
the dimensions have been modified to the extent possible and that minor modifications in the
channel dimensions and associated bioengineering elements can be completed at the detalil
design stage.

Trafalgar Road Culvert chainage is 0+515 to 0+611. AECOM is recommending open bottom
culverts. A low flow channel within the U-shaped cross section for fish passage should be
included in the cross section design. Native grass plantings will obviously not be possible
within the culvert.

Appendix B, Response to CH Comments (April 11, 2013) — Original EIR/[FSS Comment 13
(Conservation Halton)

Comment 11 (Conservation Halton)

MOC-2 is a grassed swale with discernable widths and depths provided. Question whether
they were surveyed results, and if so why bankfull discharge, velocity, and average unit
stream power cannot be provided for Reach MOC-2. Staff could not reproduce the tractive
force value provided.

Minto states the provided channel geometries were based on field surveys. They note that a
defined channel was not identified and that bankfull parameters refer to the entire swale
feature. They state that these values should not be used for the design criteria of a bankfull
channel.

Reach MOC-2 is directly upstream from the Trafalgar Road culvert. Existing channel
geometries are used to design proposed conditions, such as bankfull width and depth, which
then relate back to the proposed culvert size at Trafalgar Road. Minto should clarify on why
the existing channel geometries cannot be used for design discharge, velocity, and average
unit stream power.

Meander Belt Width

Comment 13

Conservation Halton asks why a bankfull width of 2.2m is selected for MOC-2 considering
2.2m is on the lower end of the measured widths. They do note that the 25m should be
sufficient and are satisfied.
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Minto provides the equations and dimensions used.

The following is AECOM’s previous response to the meander belt which agrees that 25m
appears reasonable and it also requires that it be noted that the meander belt is tapered on
entry and exit to the watercourse crossings. “A meander belt width of 25m was determined in
the original submission (December 2012), which is very similar to that calculated in AECOM'’s
fluvial geomorphological assessment for the Trafalgar Road Improvements Class EA. The
valley bottom allowance along the stream corridor is 25m to reflect the meander belt width,
which appears reasonable. However, it should be noted that this is tapered on entry and exit
to the watercourse crossings.”

Channel Bed

Comment 21 j (Conservation Halton)

Conservation Halton states that the response does not discuss fluvial implications of
constructing within shale. The existing watercourse is not a shale system and consideration
should be given to over excavation of the entire channel corridor and backfilling with material
that can provide a suitable substrate as the channel meanders.

Minto states that morpho-sedimentary features to address the shale in the corridor will be
gained through the development of soil horizons naturally found above the shale parent
material and characteristic of those produced through soil forming processes. Replication of
the natural processes ensures long term stability by providing an enhanced medium for
vegetation growth and sources of sediment for the watercourse. Specific corridor design
details may include over-excavation of the shale in the corridor approx. 200-300mm below
the proposed channel bed and replaced with a mix of granular and native soils. The
drawings have been updated and attached to this submission

If shale is located upstream or within the Trafalgar Road boundary then consideration should
be given to the fact that channels adjust their boundaries to maintain a balance between the
forces exerted by the flowing water and the sediment load they transport downstream.
Alteration to sediment regimes within a watercourse can result in the channel adjusting its
form through erosion of bed and bank material. If suitable substrate is not present within the
channel corridor as the channel meanders it could result in erosion at the Trafalgar Road
crossings, which then may require mitigation measures such as bed and bank protection. .

3.2.Conclusions

The current channel design and new culvert design under Trafalgar Road is acceptable in terms of its
geomorphological provisions.

Once design flows for the channel realignment are agreed with CH, bankfull widths and culvert widths
under the proposed new Trafalgar Road culvert can be confirmed.

As agreed by CH, fish passage issues through the new Trafalgar Road culvert will be addressed by a
fish passage specialist at the detailed design stage.
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4. SWM Review

The area proposed for development by Dundas-Trafalgar Inc. (formerly Minto & Shieldbay Inc.) is
located north of Dundas Street East/Highway 5 between Trafalgar Road and Eighth Line. The SWM
features proposed for the EIR/FSS Study Area include Pond 32 (Figure 1) and two culverts along the
east tributary of East Morrison Creek at the new proposed residential road crossings. The update to
the EIR/FSS proposes realignment of the east tributary. In particular, the tributary is realigned
downstream of culvert ME-T3 along the south side of SWM Pond 30 proposed by Green Ginger
Developments and joins the west tributary upstream of the existing confluence.

Figure 1: Proposed SWM Ponds Adjacent to
Trafalgar Road

The following list summarizes the findings of the preliminary review that are of interest or may have
impacts either within the vicinity of, or within the Trafalgar Road ROW.

4. A comparison of peak flows in the tributaries upstream of Dundas Street should be provided to
illustrate impacts of the proposed drainage plan and demonstrate compliance with the North
Oakville Creeks Subwatershed Study (NOCSS). This comparison of flows should illustrate the
ability of watercourse conveyance infrastructure crossing Trafalgar Road (existing or proposed
Trafalgar Road infrastructure, depending on construction timing) such as that located at ME-T1,
ME-T2, ME-T3, ME-T4 (if still required) and ME-T5. It is noted that proposed watercourse
crossing upgrades detailed in the Trafalgar Road EA are based on meeting requirements dictated
within the NOCSS and any changes to these flows will impact the capacity of proposed water
crossing infrastructure improvements.

Table 2.2 includes a comparison of “Existing” and “Future” flows which are calculated based on
NOCSS unit flow rates for the culvert located at Dundas Street, immediately west of Trafalgar
Road (identified as “ME-D3”; note that this culvert is actually “ME-D2” as determined through
GAWSER modeling in the NOCSS). These flows are to be used for determining SWM pond

2014-05-16-Minto EIR-FSS Jan 2014 & April 2014 Review FINAL-60119993.Docx

ASCOM

Memorandum
May 16, 2014

volumes to control peak flows in proposed conditions, back to existing conditions and not for
comparison of peak flows to conveyance infrastructure, such as those crossing Trafalgar Road.
A comparison of peak flows should therefore be provided to illustrate the impacts of the proposed
(interim and ultimate), drainage plan (in compliance with NOCSS) on existing conveyance
crossing Trafalgar Road.

5. The proposed drainage plan included in Figures 3 & 4 notes that 2-year to Regional storm flows
will discharge from SWM Pond 29 southerly to ME-T3 via a storm sewer within the Trafalgar
Road ROW, whereas the extended detention flow is directed easterly to MOC-2. It will need to
be determined if the proposed storm sewer by Minto is intended to accommodate both the
roadway drainage and the pond drainage, or only the pond drainage (consideration will also need
to be given to the design storms for these features). In addition, a discrepancy was found in that
the hydrologic model directs all discharge from Pond 29 to ME-T3. A diversion element should
be added to the hydrologic model to direct a portion of the discharge to MOC-2 or the note “2-yr
to Regional Flow Directed South to Culvert Crossing South of Street B” should be removed from
Figures 3 & 4.

The EIR/FSS indicates that “the SWM Pond 29 connection to Trafalgar Road crossing near SWM
Pond 30 was assessed and is functionally feasible”. The proponent needs to provide additional
information to substantiate this assessment with consideration for other infrastructure within the
ROW as well as the feasibility of gravity flow to appropriate outlet(s). The EIR/FSS also refers to
Drawing 7.2R; this drawing was missing from the April 30" submission package. Additional
information is required to provide further comments.

The EIR/FSS recommends “that the Pond 29 outfall be discharged into the proposed channel
extension west of Trafalgar Road and tied in with the proposed culvert crossing headwall”. This
recommendation should be substantiated and include an evaluation of the impacts on form and
function of the high constraint receiving watercourse downstream on the east side of Trafalgar
Road, as this diversion of flow will reduce flows from existing conditions.

The EIR/FSS also indicates that “this outfall pipe will likely accommodate drainage from the
ultimate Trafalgar Road ROW to avoid multiple storm sewers within the ROW”. The proponent
should clarify the recommended design storm for this outlet from Pond 29 and define the major
overland flow path during less frequent rainfall events that may exceed the proposed
infrastructure.

In addition, the existing and proposed conditions peak flows at Point E (directing to the upstream
end of MOC-2) should be clearly compared to illustrate impacts of diversion on the peak flows to
MOC-2 and capacity of associated watercourse conveyance infrastructure crossing Trafalgar
Road.

The timing of construction between the proposed improvements to Trafalgar Road and adjacent
development should be considered and include the scenario where adjacent development
infrastructure precedes Trafalgar Road improvements. Interim solutions for adjacent
development SWM may be required, such as that for Pond 29 that utilizes an outlet constructed
with the Trafalgar Road ROW and is recommended to outlet into the proposed channel
realignment on the west side of Trafalgar Road.
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6. The proponent should confirm if there is an outlet from the storm sewer along Trafalgar Road to
MOC-2 at Street C, as shown in Figures 3 & 4. If there is an outlet, this should be reflected in the
hydrologic model and the impacts on flows towards ME-T3 should be further clarified.

7. FEeasibility of Directing Trafalgar Road Drainage to SWM Pond 32: The total provided, used, and
surplus storage volumes associated with Pond 32 are summarised in Table 1. The reported
volumes indicate that a surplus volume of 3085 m® may be available in Pond 32 during the 100-
Year storm. As part of the Trafalgar Road EA, a preliminary estimate of additional storage
volume required to service the adjacent Trafalgar Road ROW between culverts ME-T2 and ME-
T3 is approximately 573 m® during the 100-Year storm. This volume was estimated using the
section of the Trafalgar Road ROW able to reach Pond 32 based on accessibility. On Page 4 of
Appendix A-3, the proponent states that draining Trafalgar Road runoff to SWM Pond 32 is not
feasible due to grading / infrastructure constraints. Further detail is requested from the proponent
regarding the grading and infrastructure conflict constraints. Alternatively, overcontrol within
Pond 32 could be considered to accommodate the increase in runoff associated with the
widening of Trafalgar Road.

Table 1: Total and 100-Year Storage in Pond 32

Storage Type Storage Reference'

Volume

(m?)

Total Volume of Pond 35,852 Appendix A-3 to Attachment A, Page 5, Second
(Provided Storage) Table
100-Year Storm Storage 32,767 Appendix A-3 to Attachment A, Page 5, First
(Used Storage) Table
Surplus Volume 3085 n/a

1 — All references taken from EIR/FSS Update and Response Document, EIR/FSS, Dundas-Trafalgar Inc., January
2014

The updated EIR/FSS notes that “the Region of Halton is technically subject to the NOCSS SWM
control criteria”. AECOM recognizes this requirement and has included SWM recommendations
within documentation for the EA based on requirements outlined in the NOCSS.

The EIR/FSS recommends that “Trafalgar Road cannot physically be drained to SWM Pond 32
east of Trafalgar Road and therefore must be controlled within the ROW, or within facilities west
of Trafalgar Road”. The proponent should consider overcontrol in Pond 32 given the surplus
volume documented in Table 1 above.

Interim SWM recommendations made within the Trafalgar Road EA include superpipe storage for
guantity control with oil-grit separator (OGS) units for quality control to treat runoff generated
within the Trafalgar Road ROW (pending feasibility to be determined during detailed design). If
Trafalgar Road is widened prior to adjacent development and associated SWM measures or that
the integration of stormwater infrastructure or overcontrol is not feasible between Trafalgar Road
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and adjacent infrastructure (such as Pond 32), utilization of the interim superpipes and OGS units
in the interim could be considered for ultimate conditions.

8. Figures 3 & 4 indicate drainage areas,that include the Trafalgar Road ROW, and their outlets as
follows:

e Area T1 to be directed to MOC-2 — the proponent should further investigate feasibility of
integrating Trafalgar Road ROW with SWM measures of adjacent development such as Pond
29. Inthe event that potential integration is reviewed and determined to not be feasible,
superpipe storage and OGS units implemented for interim conditions (if required due to the
widening of Trafalgar Road prior to adjacent development and pending feasibility to be
determined during detailed design), may need to be maintained in ultimate conditions.

e Area T2 to outlet at ME-T3 — the proponent should clarify intended SWM measures for this
drainage area, including contributing areas beyond the Trafalgar Road ROW (i.e. access
roads). Further investigation into directing Area T2 towards Pond 30 should be considered.

If the integration of SWM for Area T2 with Pond 30 is not feasible, quality and quantity control
using superpipe storage and OGS units could potentially be considered in ultimate
conditions, as described above (pending feasibility to be determined during detailed design).

e Area G to outlet directly into MOC-4 — it is unclear how runoff from the Trafalgar Road ROW
will be directed to reach MOC-4 prior to reach MOC-2a. The Trafalgar Road EA also
recognizes the potential for application of superpipe storage and OGS units for interim
conditions which could potentially be maintained in proposed conditions, as described above
(pending feasibility to be determined during detailed design). In addition, the south limit of
Area G within the Trafalgar Road ROW should be verified so that it agrees with the high point
in the road profile located south of Dundas Street.

9. The drainage divide between T1 and T2 shown on Figures 3 & 4 should be moved to the existing
high point in the Trafalgar Road profile located 140 m south of ME-T5.

10. The hydrologic model currently considers the Trafalgar Road catchments to have an impervious
area of 57%. The impervious area in the Trafalgar Road catchments should be estimated as
80% to reflect the widened road conditions proposed in the Region’s EA.

The updated EIR/FSS indicates that future flow factors were determined (such as those detailed
in Table 2.2 of the EIR/FSS). The proponent should confirm if the future flows were determined
based on an impervious area of 80% for the Trafalgar Road ROW to reflect the proposed
roadway improvements.

11. Limiting Capacity of Existing Culverts under Interim Development Conditions: The East Morrison
Creek culvert crossing Trafalgar Road south of Dundas Street is smaller than ME-D2 and all
proposed culverts located farther upstream. Although this crossing will be sized appropriately for
ultimate development conditions as part of the Region’s Trafalgar Road EA, its existing limiting
capacity should be considered at detailed design. Interim development scenario models should
also be considered in the event that development adjacent to Trafalgar Road precedes the
proposed improvements to Trafalgar Road.

12. The proposed Trafalgar Road ROW needs to be shown in Drawing 7.2R to more accurately
reflect proposed drainage adjacent to the Trafalgar Road ROW.
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In addition to the review of the updated EIR/FSS from Stonybrook Consulting (January, 2010),
comments from the Town of Oakville and Conservation Halton were also reviewed.

Additional comments upon review of the Town of Oakville (Town) Memorandum dated March
12, 2014 are as follows:

Town Comment 10 — As seen in Appendix 2, Hydraulics, predevelopment flows at ME-T5 still appear
to be based on URR at Dundas Street rather than derived from NOCSS Table 5.4.1.

Additional AECOM input to Town Comment 10 - Flows derived from the NOCSS for ME-T5 are higher
than those documented in Appendix 2 of the updated EIR/FSS. Underestimated flows using those
documented in Appendix 2 of the EIR/FSS will underestimate the required capacity of the culvert
crossing Trafalgar Road (ME-T5), potentially resulting in underestimated crossing requirements and a
reduced level of service (LOS).

The proponent’s response detailed in the April 30", 2014 EIR/FSS indicates that “No controls were
assumed at this time for the Trafalgar Road ROW” and “this is a conservative assumption with
respect to the Pond 32 design, as a degree of over-control is required.. Similarly, the proposed
channel was designed to accommodate the post-development flows from the Trafalgar Road ROW”.
The proponent should clarify the degree of over-control designed within Pond 32 and confirm that an
impervious area of 80% was applied to reflect the ROW recommendations with the Trafalgar Road
EA.

Town Comment 11 — Notwithstanding comment 10, the Trafalgar Road Culvert Capacity Table 7.4
(December 2012) should be updated and expanded with the existing, interim and future culvert
capacities and level of service.

Additional AECOM input to Town Comment 11 - Table 7.4 in the December 2012 EIR/FSS
summarizes the existing culvert types, sizes, capacities, and levels of service. The proponent should
clarify the following:
e What design criteria was used to determine the level of service of the existing culverts
(i.e. freeboard, clearance and headwater-to-depth ratio, etc.)?
e Where is the spill elevation located for each culvert? Note that the sag or spill elevation
in the road profile may not coincide with the location of the culvert crossing.

Town Comment 16 — This study and the proposed stormwater servicing plan relies on the drainage
exchange strategy between EM1/EM4/WM1 proposed on behalf of Star Oak Developments Inc.. As
such, we note that the elimination of Pond 33 has not yet been accepted as Pond 29 does not meet
the predevelopment flow regime at ME-T5 or form and function of MOC-6/PSW 25 within Core 10.

Additional AECOM input to Town Comment 16 — It is noted that proposed watercourse crossing
upgrades detailed in the Trafalgar Road EA are based on meeting requirements dictated within the
NOCSS and any changes to these flows will impact the capacity of proposed water crossing
infrastructure improvements. More specifically, increases in flows to ME-T5 resulting from the
elimination from drainage exchanges between EM1/EM4/WM1 with the elimination of Pond 33 will
increase the expected flow rate above those required by the NOCSS and used in the design of
improvements for ME-T5 recommended in the Trafalgar Road EA.
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Additional Town Comments — Appendix A-2, Hydraulics (b) — The Town does not support the
proposed reversed grade floodplain (RGF) as the best option for the newly design channel. We are
open to further discussion on other ways of looking at the floodplain analysis, including the reliance
on the future culvert crossing at ME-T3 as fixed culvert in perpetuity.

Additional AECOM input to above — Structural, geotechnical and/or hydrotechnical evaluation will be
required for the consideration of reliance on ME-T3 and associated Trafalgar Road ROW
embankment to provide storage and regulation for the proposed RGF. In addition, tailwater impacts
of the proposed RGF will need to be incorporated into hydraulic analysis to determine potential
impact of flow conveyance through drainage infrastructure crossing Trafalgar Road and associated
watercourses. The reliance on ME-T3 to regulate the proposed RGF must also include consideration
for road profile sags and potential flooding of the Trafalgar Road ROW.

Additional Town Comments — Appendix A-2, Hydraulics (c) — The resubmission does not address the
capacity of ME-T1 relative to the revised Pond 32 outflows and remnant drainage Area G on Figure 4
under both interim and ultimate conditions.

Additional AECOM input to above - It is noted that proposed watercourse crossing upgrades detailed
in the Trafalgar Road EA are based on meeting requirements dictated within the NOCSS and any
changes to these flows will impact the capacity of proposed water crossing infrastructure
improvements such as that for ME-T1, located downstream from Pond 32.

The April 30" EIR/FSS indicates that “Culvert ME-T1 has capacity for approximately 6.0 m%s (100-
year flow) according to the existing conditions HEC-RAS model”. The existing 100-year flow for
culvert ME-T1 is 3.07 m*/s as per the NOCSS unit rates, and documented in Table 2.1 of the April
30", 2014 EIR/FSS. In addition, the proponent should clarify if this capacity considered relevant
design requirements (i.e. freeboard, clearance and headwater-to-depth ratio, etc.) and note that the
sag or spill elevation in the road profile may not coincide with the location of the culvert crossing.

The April 30" EIR/FSS also indicates that “emergency flows will be captured into large emergency
grates situated at the Regional water level”, and, that “these grates and the outfall pipe have been
sized to convey the Regional uncontrolled flow of 8.5 m%s”. The existing Regional flows based on the
NOCSS unit rates are 7.55 m3/s, as documented in Table 2.1 of the EIR/FSS where the future
Regional flows at ME-T1 are indicated as 9.90 m3/s in Table 2.2 of the EIR/FSS. AECOM notes that
the determined level of service of the existing structure at ME-T1 to be the 100-year design storm
event, associated with existing NOCSS flow of 3.07 m3/s. Flows exceeding the existing ME-T1 level
of service may result in upstream and/or roadway flooding.

Additional Town Comments — Appendix A-4, Revised Channel Design (d) — We note an increase in
elevation downstream of Point B in MOC-4 across all storm events, notwithstanding the change
required to the peak flows in the channel which may result in greater increases in flood levels.

Additional AECOM input to above — Increases in flow elevations in MOC-4 (downstream from ME-T1
and ME-3) can impact the functionality/reduce LOS and capacity of upstream culverts due to
increased tailwater elevations. Impacts on the increased flow elevations in MOC-4 should be
evaluated for watercourse infrastructure crossing Trafalgar Road.
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