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Project Name Trafalgar Road Corridor Improvements EA
Project Number 60119993-10.08

Table B.5 Rational Method (Existing Conditions - South Corridor)

100-YEAR DESIGN STORM 

Catchment
No.

Drainage
Area (ha)

Design
Storm

Runoff
Coefficient

Time of Conc. to 
Outlet (min) 1 i (mm/hr) Q (m3/s)

A C x 1.25 AC Tc

1 4.23 100 0.90 3.80 22.90 119.83 1.27
2 3.48 100 0.85 2.95 33.57 91.19 0.75
3 7.97 100 0.83 6.59 58.82 59.47 1.09
4 1.33 100 0.74 0.99 15.69 153.89 0.42

Notes:
1 - Time of Concentration (Tc) calculated using equation (8.95) from the MTO Drainage Management Manual (Tc = Tp/0.7)
The A, B, and C parameters (i=A/(t+B)C) were taken from the Town of Oakville's Development Engineering Guidelines.

100 Year
A 2150
B 5.7
C 0.861

RUNOFFDRAINAGE AREA
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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.   
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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 
u/s, d/s (m) 

Length (m) Top of Road (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 
Notes: Culvert properties of Postridge Drive crossing taken from Section 9 of the EMCSS and the HEC-2 model. The 
properties of all other culverts taken from Appendix C of EMCSS (1995) 

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 schematic, is included in Appendix D of this report. 

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

Location Regional Storm Peak Flow (m3/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 
   Source: Table 7 of EMCSS 
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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 Names1 and Flow Rates (m3/s) 

River Reach RS2 Description PF 1 PF 2 PF 3 PF 4 PF 5 

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 
Notes: 
1 - Profile names from HEC-2 input code: 
PF 1 - Regional_ex_landuse 
PF 2- Regional_official_plan_landuse 
PF 3 – Regional_foreseeable_landuse 
PF 4 – 100yr_foreseeable_landuse 
PF 5 – 50yr_foreseeable_landuse 
2 – Original cross section numbering from HEC-2 provided in brackets.  After importing to HEC-RAS, cross sections were 
renumbered according to cumulative channel length. 

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 m3/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 m3/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 m3/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 m3/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 
Source: Table 11 of the EMCSS 

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: 

� Compute Manning’s n from high water marks (J1) 
� Archive (AC) 
� 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 
� 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: 

� Special Culvert (SC) 
� Encroachments and Floodway Determination (X3, ET) 
� Special Bridge (SB) 
� Normal Bridge (X2, BT) 
� 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: 

� 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. 

� The Trafalgar Road bridge deck was updated with the latest survey. 
� 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). 
� The Dundas Street bridge deck, Manning’s n, and entrance loss coefficient were updated to match the north 

hydraulic model. 
� 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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� 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. 

� 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. 

� The conveyance calculation method was changed to be at breaks in n values. 
� Main channel elevations in creek were adjusted to match updated culvert inverts. 
� 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. 
� Ineffective flow areas for the crossings downstream of Trafalgar Road were updated using 1:1 contraction 

and 2:1 expansion ratios. 
� 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. 

� 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 2 YR 5 YR 10 YR 25 YR 50 YR 
100 
YR 

1.3 x 100 
YR 

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 

* – Flow change location not included with provided EMCSS HEC-RAS model; flows extracted from Table 7 of EMCSS Report and appended to model

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: 

� Manning’s n values applied in HEC-2 model not discussed in the EMCSS report 
� Revisions were made to the HEC-2 model after publication of the EMCSS (i.e. cross sections added) 
� Insufficient expansion and contraction coefficients  
� 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. 
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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: 

� 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. 

� 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). 

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

� Dimensions of Culvert ME-T1 were updated to match culvert inspection. 
� Dimensions and shape of ME-T5 were updated from a circular to arch culvert. 
� 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. 
� Main channel inverts upstream and downstream of crossings were lowered to match the inverts of culverts. 
� Repetitive points at the same elevation were removed from cross sections. 
� 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. 

� 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. 

� 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.   
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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. 

Table 3.1  Updated Flows in North Hydraulic Model 

Flow 
Change 
Location 

Reasoning and Description of Updated Peak Flows 

Ea
st

B
ra

nc
h

RS 40 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. 

RS 35 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. 

RS 30 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. 

RS 26 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. 

RS 23 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. 

RS 21 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). 

M
ai

n
B

ra
nc

h

RS 16 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. 

RS 8 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.

RS 4 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.  

Table 3.2  North Hydraulic Model Flow Profiles 

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

River Reach RS
Drainage Area 

(ha) 
Description 2 YR 5 YR 10 YR 25 YR 50 YR 

100 
YR 

1.3 x 100 
YR 

Regional 

RIVER-1 Reach-1 40 43.80 ME-T5 0.42 0.65 0.78 0.99 1.13 1.27 1.65 2.72 

RIVER-1 Reach-1 35 43.80 ME-T5 0.42 0.65 0.78 0.99 1.13 1.27 1.65 2.72 

RIVER-1 Reach-1 30 63.53 Transposition 0.53 0.83 1.01 1.28 1.46 1.65 2.14 4.05 

RIVER-1 Reach-1 26 96.10 ME-T3 0.63 0.99 1.20 1.52 1.74 1.96 2.55 4.83 

RIVER-1 Reach-1 23 105.20 ME-T2 0.69 1.08 1.32 1.67 1.91 2.15 2.80 5.29 

RIVER-1 Reach-1 21 150.20 ME-T1 0.98 1.54 1.88 2.38 2.72 3.07 3.99 7.55 

RIVER-2 Reach-1 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 (m3/s) 

D2

RIVER-2 Reach-1 8 118.73 
Prorated ME-

D2
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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Project�Name Trafalgar�Road�Corridor�Improvements�EA
Project�Number 60119993�10.08

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

SECNO River Sta HEC-2
Output Code

HEC-2 imported to 
HEC-RAS

HEC-2 Output 
Code

EMCSS Floodplain 
Map

HEC-2 imported 
to HEC-RAS

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
3.31 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 2123.57 139.38 140.08 142.85 140.08 140.71
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 1232.92 129.20 129.59 129.74 129.59 129.63
3.07 1147.57 128.19 128.20 1147.57 128.27 128.66 128.66 128.66 128.72
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

HEC-RAS AECOM 
EX

Water Surface Elevation (m) Energy Gradeline (m)HEC-2 HEC-RAS



Project�Name Trafalgar�Road�Corridor�Improvements�EA
Project�Number 60119993�10.08

HEC�2 HEC�RAS Supercritical Mixed
SECNO River�Sta Incremental Cumulative W.S.�Elev Velocity�Head EGL W.S.�Elev W.S.�Elev

(m) (m) (m) (m) (m)

n/a 5565.71 33.13 5449.33 169.21 0.00 169.21 166.47 169.21
3.315 5532.59 2.00 5416.20 169.20 0.01 169.21 166.02 169.20
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
3.31 5462.43 141.69 5346.04 168.80 0.14 168.93 167.11 168.80
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
3.304 5307.45 38.75 5191.06 168.78 0.06 168.84 165.58 168.78
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
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
3.27 4747.57 179.83 4631.19 162.46 0.04 162.51 161.62 162.46
326.7 4567.74 25.00 4451.36 162.45 0.01 162.46 160.30 162.45
326.6 4542.74 1.00 4426.36 162.09 0.28 162.38 161.02 162.09
326.5 4521.64 180.00 4425.36 161.21 0.75 161.95 160.96 161.21
3.26 4341.64 158.50 4245.36 159.96 0.54 160.51 159.96 159.96
3.25 4183.14 160.02 4086.86 158.09 0.32 158.41 157.78 158.09
3.24 4023.12 158.50 3926.84 156.46 0.54 156.99 156.46 156.46
3.23 3864.63 143.26 3768.34 154.74 0.19 154.93 154.46 154.74
3.22 3721.37 158.50 3625.08 153.51 0.34 153.85 153.51 153.51
3.21 3562.88 178.12 3466.58 151.90 0.31 152.21 151.49 151.90
3.205 3384.76 1.00 3288.46 151.31 0.20 151.51 150.88 151.31
3.2 3363.66 137.16 3287.46 150.88 0.46 151.34 150.88 150.88
3.19 3226.5 96.01 3150.30 149.14 0.64 149.78 148.74 148.74
3.18 3130.48 169.16 3054.29 147.55 0.40 147.95 147.16 147.55
3.17 2961.32 193.55 2885.13 146.31 0.77 147.08 146.31 146.31
3.16 2767.77 225.55 2691.58 144.07 0.68 144.75 143.41 143.41
3.15 2542.22 155.45 2466.03 143.94 0.08 144.03 142.09 143.94
3.14 2386.77 175.00 2310.58 143.96 0.03 143.99 139.71 143.96
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
3.13 2123.57 214.00 2123.58 139.38 1.34 140.71 139.37 139.38
3.12 1909.57 198.12 1909.58 136.86 0.43 137.29 136.33 136.33
3.11 1711.45 166.12 1711.46 134.93 0.48 135.41 134.93 134.93
3.1 1545.34 164.59 1545.34 132.85 0.33 133.18 132.59 132.85
3.09 1380.74 147.83 1380.75 130.93 0.65 131.59 130.93 130.93
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
3.05 803.15 167.64 803.15 124.55 0.44 124.99 124.28 124.28
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
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

SubcriticalReach�Length

Table�C.5�Comparison�of�Subcritical,�Supercritical,�and�Mixed�Regimes�in�the�South�Hydraulic�
Model,�Regional�Storm

Project�Name Trafalgar�Road�Corridor�Improvements�EA
Project�Number 60119993�10.08

Table�C.6�Original�and�Updated�Boundary�Conditions�for�North�and�South�Hydraulic�Models

North�Hydraulic�Models
Location�of�updated�north�hydraulic�model:

File�Name: EMC_North.prj

Original�Plan: East�Morrison���Post�QA/QC�Aug23�07

Updated�Plan: EX_AECOM2013

River Reach Profile Upstream Downstream

RIVER�1������� Reach�1��������� all Junction=A
RIVER�2������� Reach�1��������� all Junction=A
RIVER�2������� Reach�2��������� all Junction�=�A Normal�Depth�S�=�0.001

RIVER�1������� Reach�1��������� 2�YR Junction=A
RIVER�1������� Reach�1��������� 5�YR Junction=A
RIVER�1������� Reach�1��������� 10�YR Junction=A
RIVER�1������� Reach�1��������� 25�YR Junction=A
RIVER�1������� Reach�1��������� 50�YR Junction=A
RIVER�1������� Reach�1��������� 100�YR Junction=A
RIVER�1������� Reach�1��������� 130%�of�100�YR Junction=A
RIVER�1������� Reach�1��������� Regional Junction=A
RIVER�2������� Reach�1��������� 2�YR Junction=A
RIVER�2������� Reach�1��������� 5�YR Junction=A
RIVER�2������� Reach�1��������� 10�YR Junction=A
RIVER�2������� Reach�1��������� 25�YR Junction=A
RIVER�2������� Reach�1��������� 50�YR Junction=A
RIVER�2������� Reach�1��������� 100�YR Junction=A
RIVER�1������� Reach�1��������� 130%�of�100�YR Junction=A
RIVER�2������� Reach�1��������� Regional Junction=A
RIVER�2������� Reach�2��������� 2�YR Junction�=�A Known�W.S. 166.361
RIVER�2������� Reach�2��������� 5�YR Junction�=�A Known�W.S. 166.920
RIVER�2������� Reach�2��������� 10�YR Junction�=�A Known�W.S. 167.354
RIVER�2������� Reach�2��������� 25�YR Junction�=�A Known�W.S. 168.066
RIVER�2������� Reach�2��������� 50�YR Junction�=�A Known�W.S. 168.648
RIVER�2������� Reach�2��������� 100�YR Junction�=�A Known�W.S. 168.706
RIVER�1������� Reach�1��������� 130%�of�100�YR Junction�=�A Known�W.S. 168.805
RIVER�2������� Reach�2��������� Regional Junction�=�A Known�W.S. 168.923

South�Hydraulic�Models
Location�of�updated�north�hydraulic�model:

File�Name: EMC_South.prj

Original�Plan: BROP2DWS

Updated�Plan: EX_AECOM2013

River Reach Profile Upstream Downstream Upstream Downstream

RIVER�1������� Reach�1��������� all Critical�Depth Critical�Depth

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

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

Updated�HEC�RAS�ModelOriginal�HEC�2�Model

Original�HEC�RAS�Model

Updated�HEC�RAS�Model
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Project�Name Trafalgar�Road�Corridor�Improvements�EA
Project�Number 60119993�10.08

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

North�Hydraulic�Models
Location�of�north�hydraulic�model:

File�Name: EMC_North.prj

Proposed�Conditions�Plans: PR_AECOM2013

RIVER�1������� Reach�1��������� 2�YR Junction=A
RIVER�1������� Reach�1��������� 5�YR Junction=A
RIVER�1������� Reach�1��������� 10�YR Junction=A
RIVER�1������� Reach�1��������� 25�YR Junction=A
RIVER�1������� Reach�1��������� 50�YR Junction=A
RIVER�1������� Reach�1��������� 100�YR Junction=A
RIVER�1������� Reach�1��������� 130%�of�100�YR Junction=A
RIVER�1������� Reach�1��������� Regional Junction=A
RIVER�2������� Reach�1��������� 2�YR Junction=A
RIVER�2������� Reach�1��������� 5�YR Junction=A
RIVER�2������� Reach�1��������� 10�YR Junction=A
RIVER�2������� Reach�1��������� 25�YR Junction=A
RIVER�2������� Reach�1��������� 50�YR Junction=A
RIVER�2������� Reach�1��������� 100�YR Junction=A
RIVER�2������� Reach�1��������� 130%�of�100�YR Junction=A
RIVER�2������� Reach�1��������� Regional Junction=A
RIVER�2������� Reach�2��������� 2�YR Junction�=�A Known�W.S. 166.236
RIVER�2������� Reach�2��������� 5�YR Junction�=�A Known�W.S. 166.534
RIVER�2������� Reach�2��������� 10�YR Junction�=�A Known�W.S. 166.700
RIVER�2������� Reach�2��������� 25�YR Junction�=�A Known�W.S. 166.916
RIVER�2������� Reach�2��������� 50�YR Junction�=�A Known�W.S. 167.070
RIVER�2������� Reach�2��������� 100�YR Junction�=�A Known�W.S. 167.214
RIVER�2������� Reach�2��������� 130%�of�100�YR Junction�=�A Known�W.S. 167.601
RIVER�2������� Reach�2��������� Regional Junction�=�A Known�W.S. 168.097

South�Hydraulic�Models
Location�of�south�hydraulic�model:

File�Name: EMC_South.prj

Proposed�Conditions�Plan: PR_AECOM2013

River Reach Profile Upstream Downstream

RIVER�1������� Reach�1��������� all Critical�Depth

Updated�HEC�RAS�Model

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

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

Updated�HEC�RAS�Model
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Trafalgar Road Corridor Improvements 
EA, Cornwall Road to Highway 407 

Stormwater Management 
Report

� East Morrison Creek Subwatershed 
Study 









EMCSS HEC-2 Input File 

C
C      4 
C  3.130     - UPPER MIDDLE ROAD (9-5 X 14-4 CSP) 
C  3.200     - GLENASHTON DRIVE BRIDGE (CLEAR SPAN) 
C  3.300     - TRAFALGAR ROAD (137' X 87' CSP) 
C  3.310     - HWY # 5 (4.267 X 2.134 CONCRETE BOX) 
T1      EAST MORRISON CREEK SUBWATERSHED STUDY  # 93019 
T2      FLOOD LINE ANALYSIS FOR MORRISON CREEK EAST - OCTOBER 21, 1993 
T3      REGIONAL FLOW  - EXISTING CONDITIONS - SUBCRITICAL 
J1     0       2       0       0      -1       1       0       0     115       0 
J2     1       0      -1       0       0       0      -1       0       0       0 
J3   150 
NC    .1      .1    .035      .1      .3 
QT     5    67.7    68.5    72.3    39.9    35.2 
X1  3.01      11  71.628  75.900 
GR117.35   30.48 115.824    38.1   114.3   60.96 113.538  67.056 113.390  71.628 
GR112.78  71.933 112.776   75.59  113.39  75.900 113.538  77.724   114.3  82.296 
GR121.92   97.54 
X1  3.02      12  48.768  53.035 204.216   152.4 262.128 
GR126.49   30.48 117.348   45.72 116.738  48.768 116.129  48.768 116.129  53.035 
GR116.74  53.035 116.586  56.388 116.586  86.868 117.348  89.916 118.872 118.872 
GR124.97  129.54 126.492 153.924 
X1  3.03      14  79.248  83.515 164.592 164.592 208.788 
GR129.54   30.48 128.016  42.672  121.92  51.816 120.396  54.864 118.872  73.152 
GR117.04  79.248 116.434  79.553 116.434  83.210 117.043  83.515 118.872  85.344 
GR120.40 112.776  121.92 120.396 128.016 131.064  129.54 161.544 
X1  3.04       9  89.916  94.183 128.016 153.924 164.592 
GR131.06   30.48  129.54  39.624  121.92  73.152 120.396  89.916 119.786  90.221 
GR119.79  93.878 120.396  94.183  121.92 100.584 131.064 115.824 
X1  3.05      11  92.964  97.231   152.4 161.544  167.64 
GR132.59   30.48  129.54  36.576 124.206  48.768 123.444  85.344 122.682  92.964 
GR122.07  93.269 122.072  96.926 122.682  97.231 123.444  97.536 131.064  106.68 
GR132.59 123.444 
X1  3.06      12  59.436  63.703 210.312  160.02 216.408 
GR135.64   30.48 126.492  48.768  125.73  54.864 125.425  59.436 124.816  59.741 
GR124.82  63.398 125.425  63.703  125.73  70.104 126.492    76.2 128.016 100.584 
GR134.11  106.68 135.636 112.776 
X1  3.07      10   53.34  57.607  121.92 128.016 128.016 
GR135.64   30.48 128.016  41.148 127.559  42.672 126.492   53.34 125.882  53.645 
GR125.88  57.302 126.492  57.607 127.559   68.58 128.016  88.392 135.636 103.632 
X1  3.08      11 111.252 115.519  97.536  54.864  85.344 
GR137.16   30.48 135.636  36.576  129.54  51.816 128.778  67.056 128.016  106.68 
GR127.41 111.252 126.797 111.557 126.797 115.214 127.406 115.519 128.016 115.824 
GR137.16 131.064 
X1  3.09      10   60.96  65.227 134.112  175.26 147.828 
GR138.68   30.48  137.16  36.576  129.54  54.864 129.235   60.96 128.626  61.265 
GR128.63  64.922 129.235  65.227  129.54  67.056 131.064   83.82 138.684  97.536 
X1   3.1      11  54.864  59.131 155.448 173.736 164.592 
GR141.73   30.48  137.16  36.576 131.826  50.292 131.521  54.864 130.912  55.169 
GR130.91  58.826 131.521  59.131 131.826  67.056 131.064  79.248 135.636  89.916 
GR141.73 102.108 
X1  3.11      10  57.912  62.179 146.304 158.496 166.116 
GR143.26   30.48  137.16  42.672 134.112  51.816 133.655  57.912 133.045  58.217 
GR133.05  61.874 133.655  62.179 134.112  85.344  137.16  89.916 143.256 103.632 
X1  3.12      13  54.864  59.131 192.024 131.064  198.12 
GR146.30   30.48  144.78    38.1  137.16  47.244 135.636  50.292 135.331  54.864 
GR134.72  55.169 134.722  58.826 135.331  59.131 135.636  59.436 136.398  94.488 
GR141.72  106.68  144.78 112.776 146.304  121.92 
NC     0       0    .024      .3      .5 
QT     5    60.8    61.2    65.8    37.5    33.1 
X1 3.130       8     150     156     189     196     214 
X3    10       0       0       0       0       0       0   143.8   143.8 
GR147.16     100   143.3     113  138.68     140  137.08     150  136.53     153 
GR137.04     156  138.97     164   150.6     181 
SB     0    1.56     1.5       0     3.4       0    9.76       0  137.23  136.91 
X1 3.131      10   337.8  342.21      72      72      72 
X2     0       0       1  140.13  147.58 
X3    10       0       0       0       0       0       0  147.58  147.58 
BT   -10     100   148.8   148.8     245  147.81  147.81     285  147.58     146 
BT     0     332  147.95   140.5   337.8  147.95  137.23  337.81  147.95  140.13 

BT     0   342.2     148  140.13  342.21     148  137.23     348  148.05     140 
BT     0     400   149.3   149.3 
GR 148.8     100  147.81     245     146     285   140.5     332  137.23   337.8 
GR137.23  337.81  137.23   342.2  137.23  342.21     140     348   149.3     400 
SB     0    1.56     1.5       0    1.25       0    1.56       0  137.32  137.32 
X1 3.132      16 339.374 340.626       3       3       3 
X2     0       0       1  138.57  141.32 
X3    10                                                  141.32  141.32 
BT   -16     100   148.8   148.8     245  147.81  147.81     285  147.58     146 
BT     0  331.99  147.95   140.5     332   142.7   140.5  337.49   142.7   138.7 
BT     0   337.5  141.32   138.7 339.374  141.32  137.32 339.375  141.32  138.57 
BT     0 340.625  141.32  138.57 340.626  141.32  137.32   342.5  141.32   138.7 
BT     0  342.51   142.7   138.7     348   142.7     140  348.01  148.05     140 
BT     0     400   149.3   149.3 
GR 148.8     100  147.81     245     146     285   140.5  331.99   140.5     332 
GR 138.7  337.49   138.7   337.5  137.32 339.374  137.32 339.375  137.32 340.625 
GR137.32 340.626   138.7   342.5   138.7  342.51     140     348     140  348.01 
GR 149.3     400 
X1 3.133       7     132     145      10      10      10 
GR150.98     100  144.55     115  139.63     132  137.86     142  138.39     145 
GR140.84     160  149.37     193 
NC                            .1      .3 
X1 3.140      13  94.488  98.755     146     108     175 
GR 152.4   30.48 149.352  39.624  144.78  65.532 140.208    76.2 138.684  88.392 
GR138.68  94.488 138.074  94.793 138.074   98.45 138.684  98.755 138.684 100.584 
GR141.73   114.3  144.78  121.92   152.4  137.16 
X1 3.150      13   53.34  57.607 126.492 150.876 155.448 
GR153.92   30.48   152.4  35.052  144.78  42.672  140.97  51.816 140.513   53.34 
GR139.90   53.34 139.903  57.607 140.513  57.607  140.97   60.96 141.732  79.248 
GR143.26   91.44   152.4   114.3 153.924  121.92 
X1 3.160      13  50.292  54.559  160.02 134.112 225.552 
GR155.45   30.48   152.4  36.576  144.78  42.672 142.494  48.768 142.342  50.292 
GR141.73  50.597 141.732  54.254 142.342  54.559 142.494  57.912  144.78  88.392 
GR 152.4 109.728 153.924  121.92 155.448 124.968 
X1 3.170      12  50.292  54.559 135.636 141.732 193.548 
GR155.45   30.48   152.4  39.624  144.78   45.72 144.475  50.292 143.866  50.597 
GR143.87  54.559 144.475  54.559  144.78  54.864 146.304  70.104 147.828  82.296 
GR 152.4  89.916 155.448 131.064 
X1 3.180      10  51.816  56.083  144.78 109.728 169.164 
GR156.97   30.48 147.066  48.768 146.609  51.816 145.999  52.121 145.999  55.778 
GR146.61  56.083 146.304  85.344 147.066   91.44   152.4   99.06 156.972   114.3 
X1 3.190      11  65.532  69.799  51.816  129.54  96.012 
GR157.73   30.48   152.4   45.72 147.828   60.96 147.523  65.532 146.914  65.837 
GR146.91  69.494 147.523  69.799 147.828  74.676  148.59  86.868   152.4  96.012 
GR158.50 108.204 
QT     5    54.2    18.5    12.8    35.5    31.3 
X1 3.200      24   112.7   130.4 123.444 126.492  137.16 
X3    10       0       0       0       0       0       0  159.52  159.52 
GR 160.5       0  159.97    78.9  159.99   82.65   159.0   90.65     157   94.65 
GR 154.8    98.9   152.0   102.1   151.2   105.3   150.4   112.7   150.4  112.71 
GR   150   115.5     149  115.51     149  119.49     150   119.5   150.5  130.39 
GR 150.5   130.4     151   140.8   152.2   146.4     156   149.9   158.2   152.7 
GR 159.1   156.4   160.2  161.65   160.9  178.90   161.1   218.9 
SB     0   1.618     1.6       0  15.505       0 152.418       0  149.27  148.95 
NC                 0.035      .3      .5 
X1 3.205       0       0       0      20      20      20       0       0 
X2     0       0       1   159.1  159.99 
X3    10       0       0       0       0       0       0  160.14  160.14 
BT     9   82.65  159.99  159.99   90.65  160.03  160.03   112.7  160.14  160.14 
BT112.71  160.14   158.9  130.39  160.23   159.1  130.40  160.23  160.23   146.4 
BT 160.3   160.3   149.9  160.35  160.35   178.9   160.9   160.9 
X1 3.210      14   99.06 103.327 136.972  89.728  178.12 
GR161.54   30.48  160.02    76.2   152.4   91.44 150.114  97.536 149.962   99.06 
GR149.35  99.365 149.352 103.022 149.962 103.327 150.114 103.632 150.876  106.68 
GR151.64 135.636   152.4 140.208  160.02 149.352 161.544 179.832 
NC   .07     .07 
X1 3.220      12  106.68 110.947 126.492 161.544 158.496 
GR162.31   30.48  160.02  42.672 153.924   68.58 153.071  80.772   152.4  106.68 
GR151.79 106.985 151.790 110.642   152.4 110.947 153.162 112.776 153.924 126.492 
GR160.02  137.16 162.306 158.496 
NC    .1      .1             0.1     0.3 
X1 3.230      10  88.392  92.659   114.3 131.064 143.256 



GR163.07   30.48  160.02  50.292 153.924   60.96 153.772  88.392 153.162  88.697 
GR153.16  92.354 153.772  92.659 153.924  106.68  160.02  121.92 163.068 131.064 
X1 3.240      10 102.108 106.375 128.016 128.016 158.496 
GR163.07   30.48 161.544  57.912 156.972    76.2 155.448   91.44 155.143 102.108 
GR154.53 102.413 154.534 106.070 155.143 106.375 155.298  106.68 163.068  121.92 
X1 3.250      13  56.388  60.655 131.064 123.444  160.02 
GR163.83   30.48  160.02  39.624 158.496  42.672 156.972  56.388 156.362  56.693 
GR156.36  60.350 156.972  60.655 156.972    76.2 157.734  82.296  160.02  85.344 
GR163.07   91.44  163.83 108.204 164.592 120.396 
X1 3.260      13  88.392  92.659  137.16 118.872 158.496 
GR166.12   30.48 161.544   45.72  160.02  67.056 159.258    76.2 158.496  88.392 
GR157.89  88.697 157.886  92.354 158.496  92.659 159.258  94.488  160.02  97.536 
GR164.59 105.156 165.354 108.204 166.116  160.02 
NC   .05     .05             0.3     0.5 
X1 326.5      21   14.26   20.36     110     120     180 
X3    10                                                   164.0   164.0 
GR 166.0     7.5  159.36    14.0  159.36  14.255  159.35   14.26  159.32    14.3 
GR 159.3   14.39  159.27   14.59  159.25   14.88  159.22   15.38  159.15   16.23 
GR158.65   17.31  159.15   18.39  159.22   19.24  159.25   19.74  159.27   20.03 
GR 159.3   20.23  159.32   20.32  159.35   20.36  159.36  20.365  159.36   20.37 
GR 166.0    72.0 
SB     0     1.6     1.6       0     6.1            13.4          158.85  158.65 
X1 326.6    21.0   14.26   20.36    20.0    20.0    20.0 
X2                   1.0   162.0   166.0 
X3    10                                                   166.0   166.0 
BT   -21     7.5   166.0   166.0    14.0   166.0  159.56  14.255   166.0  159.56 
BT         14.26   166.0  160.47   14.30   166.0  160.71   14.39   166.0  160.96 
BT         14.59   166.0  161.18   14.88   166.0  161.45   15.38   166.0  161.68 
BT         16.23   166.0  161.90   17.31   166.0  162.00   18.39   166.0  161.90 
BT         19.24   166.0  161.68   19.74   166.0  161.45   20.03   166.0  161.18 
BT         20.23   166.0  160.96   20.32   166.0  160.71   20.36   166.0  160.47 
BT        20.365   166.0  159.56   20.37   166.0  159.56    72.0   166.0   166.0 
GR 166.0     7.5  159.56    14.0  159.56  14.255  159.55   14.26  159.52    14.3 
GR 159.5   14.39  159.47   14.59  159.45   14.88  159.42   15.38  159.35   16.23 
GR158.85   17.31  159.35   18.39  159.42   19.24  159.45   19.74  159.47   20.03 
GR 159.5   20.23  159.52   20.32  159.55   20.36  159.56  20.365  159.56   20.37 
GR 166.0    72.0 
X1 326.7       7     8.0    42.0    25.0    25.0    25.0 
GR 166.0     0.0   160.0     8.0   159.5     9.0   159.3    11.0   159.5    13.0 
GR 160.0    42.0   166.0    60.0 
NC    .1      .1     .05     0.1     0.3 
X1 3.270      12  71.628  75.895 126.492 134.112 179.832 
GR166.12   30.48 164.592  39.624 161.544  51.816 160.782  62.484 160.630  71.628 
GR160.02  71.933  160.02  75.590  160.63  75.895 160.782  82.296 161.544  96.012 
GR162.31 102.108 166.116 118.872 
NC   .04     .04 
X1 3.280      11 135.636 139.903  129.54 140.208 207.264 
GR167.64   30.48 166.878  35.052 166.116  80.772 164.592  96.012 163.068  129.54 
GR162.46 135.636 161.849 135.941 161.849 139.598 162.458 139.903 163.068   152.4 
GR167.64 163.068 
X1 3.290      14    76.2  80.467  129.54 179.832 170.688 
GR168.40   30.48  167.64    38.1 164.592  48.768  163.83   68.58 163.068  73.152 
GR163.07    76.2 162.458  76.505 162.458  80.162 163.068  80.467 163.068  85.344 
GR164.59  96.012 166.116 112.776  167.64  137.16 168.402   152.4 
NC     0       0    .024      .3      .5 
X1 3.300       8     261     291 136.090  139.14  143.71 
GR168.34   245.5  166.81     253  165.32     261  164.86     282  164.27     286 
GR164.92     291  167.27     296  167.65     301 
NC                 0.015 
X1 3.302      20   282.5     297    3.29    3.29    3.29 
X3    10       0       0       0       0       0       0   167.6   167.6 
GR168.04     100  168.19   131.5  168.27     166  168.32     197  168.40     229 
GR168.59     265  167.43     274  166.02   282.5  164.43   284.6  164.43   284.7 
GR164.43   287.2  164.43   287.3  164.61     294  165.86     297   167.5     302 
GR167.54     305  168.05   306.5  169.41     335  170.16     402   170.2     469 
SB     0    1.56     1.5       0     2.6       0     6.0       0  164.43  164.25 
X1 3.304      20   282.5     297      30      30      30 
X2     0       0       1  166.76   168.4 
X3    10       0       0       0       0       0       0   168.4   168.4 
BT   -14     229   168.4   168.4     265  168.59  168.59     274  168.66  167.43 
BT         282.5  168.73  166.02   284.6  168.75  164.43   284.7  168.76  166.76 
BT         287.2  168.80  166.76   287.3  168.81  164.43     294  168.88  164.61 

BT           297  168.92  165.86     302  168.97   167.5     305  169.01  167.54 
BT         306.5  169.03  168.05     335  169.41  169.41 
GR168.04     100  168.19   131.5  168.27     166  168.32     197  168.40     229 
GR168.59     265  167.43     274  166.02   282.5  164.43   284.6  164.43   284.7 
GR164.43   287.2  164.43   287.3  164.61     294  165.86     297   167.5     302 
GR167.54     305  168.05   306.5  169.41     335  170.16     402   170.2     469 
NC                  .035 
X1 3.305       9     286   286.5     297    3.29    3.29    3.29 
GR 168.5     240  167.87     274  166.46   282.5  164.87     286  164.87   286.5 
GR165.05     294   166.3     297  168.98     305     170     340 
X1 3.310       9     319     350 170.928   137.4  167.88 
GR169.94     303  169.67     311  167.26     319  165.26     322  165.54     327 
GR165.82     338  166.69     350  170.06     359  169.92     367 
X1 3.312      20     306     338    4.41    4.41    4.41       0 
X3    10       0       0       0       0       0       0  168.53  168.53 
GR171.83     100  171.52     130  171.24     157  170.93     187  170.59     219 
GR170.34     251   170.1     285  169.42     289  165.96     306   165.4   314.5 
GR165.07   319.4  165.07   319.5  165.07   324.5  165.07   324.6   165.7   332.5 
GR166.16     338  168.96     355   169.9     361  169.93     375   170.2     418 
SB     0    1.56     1.5       0       5       0  11.125       0  165.07  165.03 
X1 3.314      20     306     338      40      40      40       0 
X2     0       0       1  167.39  169.90 
X3    10       0       0       0       0       0       0  169.90  169.90 
BT     9     251  170.34  170.34     285  170.10  170.10   314.5  169.90  169.90 
BT 319.4  169.90  165.07   319.5  169.90  167.39   324.5  169.90  167.39   324.6 
BT169.90  165.07   332.5  169.92  169.92     375  169.93  169.93 
GR171.83     100  171.52     130  171.24     157  170.93     187  170.59     219 
GR170.34     251   170.1     285  169.42     289  165.96     306   165.4   314.5 
GR165.07   319.4  165.07   319.5  165.07   324.5  165.07   324.6   165.7   332.5 
GR166.16     338  168.96     355   169.9     361  169.93     375   170.2     418 
X1 3.315       6     306     338    4.41    4.41    4.41 
GR170.49     281  169.64     289  166.18     306  165.29     322  166.38     338 
GR169.18     355 
EJ
T1      EAST MORRISON CREEK SUBWATERSHED STUDY 
T2      FLOOD LINE ANALYSIS FOR MORRISON CREEK EAST - OCTOBER 21, 1993 
T3      REGIONAL STORM  - O.P LAND USE 
J1   -10       3       0       0      -1       1       0       0     115 
J2     2       0      -1 
T1      EAST MORRISON CREEK SUBWATERSHED STUDY 
T2      FLOOD LINE ANALYSIS FOR MORRISON CREEK EAST - OCTOBER 21, 1993 
T3      REGIONAL STORM - FUTURE FORSEEABLE LAND USE 
J1   -10       4       0       0      -1       1       0       0     115 
J2     3       0      -1 
T1      EAST MORRISON CREEK SUBWATERSHED STUDY 
T2      FLOOD LINE ANALYSIS FOR MORRISON CREEK EAST - OCTOBER 21, 1993 
T3      100 YEAR STORM - FUTURE FORSEEABLE LAND USE 
J1   -10       5       0       0      -1       1       0       0     115 
J2     4       0      -1 
T1      EAST MORRISON CREEK SUBWATERSHED STUDY 
T2      FLOOD LINE ANALYSIS FOR MORRISON CREEK EAST - OCTOBER 21, 1993 
T3      50 YEAR STORM - FUTURE FORSEEABLE LAND USE 
J1   -10       6       0       0      -1       1       0       0     115 
J2     5       0      -1 
ER
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Figure  3 GAWSER Schematic,
North Oakville Creeks Subwatershed Study
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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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Figure 11      GAWSER Schematic,
North Oakville Subwatersheds Studies
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AECOM 
5600 Cancross Court, Suite A 905.501.0641 tel 
Mississauga, ON, Canada   L5R 3E9 905.501.0181 fax 
www.aecom.com

Memorandum 

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

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: Glenn Farmer, Senior Environmental Technologist 

Date February 15, 2013 Project Number 60119993

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 
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Background Information 

AECOM Comments Provided to Halton Region on November 14th, 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 14th, 2012.  A summary of the report’s 
findings are as follows: 

� A SWM tank was sized to accommodate a detention storage volume of 231 m3 (Section 5.3 
of the report) 

� 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 

� The available volume of the storage tank is estimated to be approximately 250 m3 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 m3

� The proposed tank is located centrally within the proposed development, making access from 
Trafalgar Road potentially difficult or costly 

� 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 9th, 2013 
Further communication with the Town of Oakville and Halton Region Staff during the meeting on 
January 9th, 2013 provided the following details: 

� 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 

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

� 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 

� 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 10th,
2013:

� External Storm Drainage Plan Stan Vine Construction Inc., approved on January 30th, 1989 
� Storm Tributary Areas Stan Vine Construction Inc., approved on January 30th, 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 14th, 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 4th, 2013 
Review of GIS contour data provided by Town of Oakville Staff on February 4th, 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 m3” (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.

Page 5
Memorandum

February 15, 2013

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

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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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 l/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 l/s during the 5-year 
design storm event.  The Dunpar SWM Report indicates that the increase from existing conditions 
(from 47 l/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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Subject 

Preliminary Evaluation of Integrating Trafalgar Road SWM with Pond 32 (East 
Morrison Creek Subcatchment EM4) dated December, 2012 

Prepared By 

Reviewed By 

Janelle Weppler, B.Sc. (Env.), P.Eng., Water Resources Engineer 
Glenn Farmer, Senior Environmental Technologist 

Date July 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: 
� Existing upstream water surface elevations are not clear 
� 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.)? 
� 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. 

� What are the changes in upstream water surface elevations from existing to proposed 
conditions? 

� 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 m3 and 8348 m3.  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 1200m3.  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
(m3)

Reference1

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 

� 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? 

� Figure 7.2b in the EIR/FSS: 
� Shows the drainage area to Pond 32 and does not include the Trafalgar Road ROW 
� 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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CC

Halton Region:  Melissa Green-Battiston, Nick Zervos 
AECOM:  Brenda Jamieson, Corinne Latimer, Brian Richert 

Subject 

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) 
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 13th, 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:  It is 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:  It is 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: 
� CH have stated they will not approve the channel design until the proposed flow regime is 

finalized (the design flow value of 0.20m3/s has not yet been confirmed and is therefore 
subject to change).  

� 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) 
� 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) 
� Conservation Halton will revisit this section once the proposed flow regime in the watercourse 

has been updated. 

� 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.   

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

Culvert Width: 
� 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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� CH have indicated that they are prepared to accept culvert widths of 3 times the bankfull 
width. 

� 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) 
� 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. 

� Minto has recorded this as acknowledged. 

� 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: 
� 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: 
� 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: 
� 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: 
� 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. 
� Town of Oakville are in acceptance of proposed channel gradients. 

Channel Length: 
� 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. 

� 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 detail 
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.   

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 

Figure 1:  Proposed SWM Ponds Adjacent to 
Trafalgar Road 
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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 30th 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.   



Page 9
Memorandum
May 16, 2014

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

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. Feasibility 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 m3 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 m3 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 
Volume 

(m3)

Reference1

Total Volume of Pond 
(Provided Storage) 

35,852 Appendix A-3 to Attachment A, Page 5, Second 
Table 

100-Year Storm Storage  
(Used Storage) 

32,767 Appendix A-3 to Attachment A, Page 5, First 
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 
quantity 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: 
� 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.  In the 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. 

� 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). 

� 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 30th, 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: 

� 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.)? 

� 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 30th EIR/FSS indicates that “Culvert ME-T1 has capacity for approximately 6.0 m3/s (100-
year flow) according to the existing conditions HEC-RAS model”.  The existing 100-year flow for 
culvert ME-T1 is 3.07 m3/s as per the NOCSS unit rates, and documented in Table 2.1 of the April 
30th, 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 30th 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 m3/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. 




