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1.0 INTRODUCTION

C.F. Crozier & Associates Inc. (“Crozier”) has been retained by Brandy Lane Corporation to prepare a
Flood Study for the watercourse generally referred to as the West Watercourse of Cranberry Marsh
(West Watercourse). This flood study has been prepared to support the development applications for
the proposed Wyldewood Creek Development located in the Town of Collingwood including the
active Zoning By-Law Amendment and Official Plan Amendment applications for the Georgian Bay
Hotel Lands.

This report has been prepared to provide details associated with the flood study analysis and results
for the West Watercourse and the proposed engineered channel works within the development lands.

2.0 BACKGROUND

The subject site is the south block of the Georgian Bay Hotel lands, approximately 2.56 ha in size,
located at 10 Vacation Inn Drive and is bounded by the Cranberry Marsh located to the east and
Cranberry Golf Course to the south and west. The site is legally described as part of Lots 47 and 48,
Concession 11 in the Town of Collingwood, County of Simcoe. The site currently consists of grass cover,
frees, bushes and buildings. The existing maintenance buildings are proposed to be removed or
relocated. There is an existing cell at the south east corner of the Subject Site.

The proposed development consists of 6 mid-rise residential buildings (total of 168 units) with
associated parking spaces, a recreational facility and a private road. It will also include storm sewers,
water and sanitary sewer servicing, stormwater management infrastructure, an engineered drainage
channel and typical utility servicing.

The West Watercourse traverses the proposed Wyldewood Creek Development lands and discharges
to Cranberry Marsh, located adjacent to the Subject Site. Upstream of the Subject Site is Cranberry
Golf course and the Blue Fairway residential development. This report has been prepared based on
the framework established in the following reports:

e Regional Stormwater Management Update & Master SWM Strategy - Tanglewood at
Cranberry Trail / Cranberry Creek Watershed — Tanglewood (Sierra Homes) Inc., prepared by
Crozier, final dated May 2007;

e Servicing & Stormwater Management Implementation Report — Blue Fairway: Block 7 -
Macpherson Builders (Cranberry Ltd.), prepared by C.F. Crozier & Associates, final dated May
2016;

e Functional Servicing & Stormwater Management Report — 10 Vacation Inn Drive — Georgian
Bay Hotel, prepared by Crozier, final dated July 2018; and

e Servicing & Stormwater Management Report — Wyldewood Creek — Brandy Lane Corporation,
prepared by Crozier, dated February 2019.

Crozier Consulting Engineers Page 1 of 7
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The hydrology for the West Watercourse was analyzed in the Master SWM Report (Crozier, May 2007)
prepared for the Tanglewood Development. Using the flows determined in the Master SWM Report,
Crozier prepared hydraulic modeling of the West Watercourse under existing and proposed
conditions for the Blue Fairway development (Crozier, May 2016). The proposed conditions presented
in the Blue Fairway Report include channel improvements and crossings. This proposed condition was
used as the existing conditions model for the Wyldewood Creek Flood Study outlined in this report. The
proposed works outlined in the Blue Fairway Report are anticipated to be constructed prior or shortly
thereafter to the Wyldewood Creek works. The previous studies are further described in the sections
below.

This report builds upon the flood study previously contained in the Servicing & Stormwater
Management Report (Crozier, February 2019) which was specific to the Subject Site and has been
prepared to address the NVCA's comments and request for a stand-alone flood study. These
comments and responses prepared by Crozier are included in Appendix A.

3.0 HYDROLOGIC ANALYSIS

As previously stated, the complete hydrologic analysis for the Cranberry creek watershed was
conducted as part of the Regional Stormwater Management Update and SWM Sirategy Report
(Crozier, May 2007). This report established the peak flow rates being conveyed within the West
Watercourse across the Subject Site. The peak flow rates are summarized in Table 1. These flow rates
are consistent with the West Watercourse flood study prepared for the Blue Fairway Development
(Crozier, May 2016). Refer to Appendix C for key inputs and outputs from the previously completed
SWMHYMO modeling and catchment area figure.

Table 1: Peak Flow Rate Summary for Wyldewood Creek

Return Period Peak Flow (m3/s)
2-Year 0.88
5-Year 1.71
10-Year 2.32
25-Year 3.14
50-Year 3.76

100-Year 4.44
Regional 12.83

The hydrologic analysis is based on a total drainage area of 218.8 ha with the lands south of the
Georgian Trail identified for urban buildout and was assumed to be developed as low-density
residential (i.e. 35% imperviousness). The lands north of the Georgian Trail are composed of the
Cranberry Golf Course Lands and the Blue Fairway development lands.

It should be noted that for the Regional storm event, the sub-catchment areas were modelled in a
manner such that there is no afttenuation of flows exceeding the 100-year event. With respect to the
catchments to south of the Georgian Trail it is assumed that the trail will not be adequate to withstand
the large volume of stormwater generated during the Regional storm event. This can be seen in the
increase of peak flow rates between the 100-year and Regional storm events.

Crozier Consulting Engineers Page 2 of 7
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4.0 HYDRAULIC ANALYSIS

A hydraulic analysis was previously conducted by Crozier using HEC-RAS as part of the Servicing &
Stormwater Management Implementation Report — Blue Fairway: Block 7 (May 2016) for existing and
proposed conditions of the West Watercourse. The proposed conditions model included channel
improvements and crossings fo support the development of the Blue Fairway lands.

The proposed model prepared for the Blue Fairway development was used as the existing conditions
model to support the Subject Development. It has been assumed that all channel and crossing works
associated with the Blue Fairway development will be completed prior to the works proposed for the
Wyldewood Creek Development. It is noted that the NVCA has approved the HEC-RAS model
prepared in support of the Blue Fairway development.

Results from the hydraulic analysis provide estimates of the water surface elevations, flow velocities
and depths across the study area. A comparison of existing and proposed model results aids in the
determination of impacts upstream and downstream of the Subject Site with the proposed channel
works. The proposed conditions model is also used to determine if the NVCAs risk criteria is met which
includes safe ingress and egress and floodproofing of the proposed structures.

4.1 Boundary Conditions

The known water surface elevation of Cranberry Marsh is used in the HEC-RAS model as the
downstream boundary condition. This water surface reflects the elevation of Cranberry Marsh during
the various storm events. It is noted that the lower elevation of 179.65 masl was approved for
Cranberry Marsh based on additional analysis prepared in support of another development adjacent
to Cranberry Marsh, further east of the Subject Property. For the analysis of the West Watercourse, the
Regional water surface elevation of 179.80 masl was used since this elevation is conservative and
consistent with the previous modeling conducted for the West Watercourse. The Cranberry Marsh
water surface elevations are based on the analysis conducted as part of the Master SWM Report
(Crozier, May 2007) and are summarized in Table 2 below.

Table 2: Cranberry Marsh Water Surface Elevations

. Water Surface
Return Period .
Elevation (masl)
2-Year 179.07
5-Year 179.07
10-Year 179.07
25-Year 179.07
50-Year 179.07
100-Year 179.36
Regional 179.80
Crozier Consulting Engineers Page 3 of 7
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4.2 Existing Conditions

Under existing conditions, the West Watercourse becomes concentrated at the Georgian Trail culvert
and flows generally northeast towards the Subject Site. From the Georgian frail, the West Watercourse
traverses the Cranberry Golf course and the Blue Fairway development to the extension of Cranberry
Trail. Downstream of the Cranberry Trail crossing, the West Watercourse flow is conveyed via a 500
mm diameter culvert through Hole #10 of the Cranberry Golf Course. When the flow exceeds the
culvert's conveyance capacity, the culvert is overtopped, and the flow is conveyed over the
relatively flat terrain. From Hole #10 the flow is conveyed across low laying heavily vegetated terrain
where it is conveyed via a 500 mm diameter culvert across the Subject Site and discharges to
Cranberry Marsh located immediately downstream of the Subject Site. During large storm events the
existing culvert on the Subject Site is overtopped.

The existing condition geometry file is based on the proposed conditions geomefry file from the
approved Blue Fairway HEC-RAS model. The source for the elevation data used in the approved Blue
Fairway HEC-RAS model is stated on pages 11 and 12 of the Blue Fairway Report (Crozier, May 2016).
Refer to Appendix B. The Manning’s n values used for this model are outlined in Table 6 on page 11 of
the Blue Fairway Report. The proposed condition geometry file from the approved Blue Fairway model
was revised to include the following:

extended cross-section immediately upstream of the Georgian Bay Hotel Lands (Section 199);
a cross-section at the western property line of the Georgian Bay Hotel lands;

updated culvert data for the culvert across the Georgian Bay Hotel lands;

updated cross-sections through the Georgian Bay Hotel lands to reflect the site-specific
topographic surveys; and

o ineffective flow for cross-sections within the golf course and the Subject Site were reviewed
and revised.

Refer to Appendix D for the existing conditions HEC-RAS cross-sections and output resulfs.
4.3 Proposed Conditions

The proposed condition geometry file is based on the existing conditions geometry file described
above with the cross-section geometry within the Subject Property revised to reflect the proposed
channel and culverts. Under proposed conditions the 500 mm diameter culvert crossing the Subject
Site will be removed and an engineered channel will be constructed.

The proposed channel will generally be a rectangular channel approximately 6 metres wide by 1.75
mefres deep with a frapezoidal low flow channel approximately 0.3 metres deep. The low flow
channel is proposed for aesthetic purposes, as such, it has been modeled as ineffective flow. Two
concrete box culverts are specified to convey the flow beneath the proposed roadway. The culverts
vary in size with the larger culvert having 3.0 m span by 2.1 m depth and the smaller culvert having
2.4 m span and 1.8 m depth. The cross-section elevation data was determined using the most recent
version of the Site Plan and the most recent Site Grading prepared by Crozier. The proposed condifion
model will be updated as the detailed design progresses for the approval of the Site Plan Application.

4.3.1 Manning’'sn

Table 3.4 from the NVCA Natural Hazards Technical Guide (December 2013) was used to guide the
determination of the Manning’s n values. Where necessary, the MTO’s Drainage Management
Manual (1997) was consulted. Many of the sections consisted of various land covers in the overbanks
and channel sections, therefore a Manning’s n value for the composite land cover was selected with

Crozier Consulting Engineers Page 4 of 7
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consideration of the recommended Manning’s n value for the individual land cover types. Table 3
below outlines the Manning’s n value used for the various land cover combinations.

Table 3: West Watercourse Manning’s n

Location Cover Manning’s n
Overbank Woods 0.08
Lawn & Vegetated 0.05
Area
Lawn 0.04
Asphalt & Vegetation 0.035
Channel River Stone, Armour 0.045
Stone & Vegetation
Natural 0.05

4.3.2 Upstream Impact

A comparison of the water surface elevations upstream of the Subject Site and the proposed channel
works was conducted to determine the upstream impacts. It is noted for all storm event up to the 100-
year event has a decrease in water surface elevation upstream of the Subject Site. During the
Regional storm event a slight increase of a maximum 0.02 m is noted for upstream of the Subject Site.
The water surface elevations for the 100-year and Regional Events for the sections upstream of the
proposed channel are summarized in Table 4 below for the proposed channel and the existing
conditions.

Table 4: Water Surface Elevations Upstream of Property

Event | Existing Condition Proposed Channel Difference
100-yr Regional | 100-yr Regional 100-yr | Regional
Section (masl) (masl) (masl) (masl) (masl) (masl)
416 184.15 184.34 184.15 184.34 0 0
413 183.88 184.23 183.88 184.23 0 0
383 183.17 183.63 183.17 183.63 0 0
363 182.71 183.27 182.71 183.27 0 0
343 182.48 183.15 182.48 183.16 0 +0.01
323 182.27 183.06 182.27 183.07 0 +0.01
313 182.12 183.03 182.11 183.04 -0.01 +0.01
303 182.03 182.94 182.01 182.95 -0.02 +0.01
277 181.41 181.82 181.4 181.82 -0.01 0
261 181.38 181.80 181.36 181.8 -0.02 0
254 181.37 181.78 181.36 181.78 -0.01 0
249 181.37 181.79 181.36 181.79 -0.01 0
208 181.14 181.29 180.6 181.28 -0.54 -0.01
199 181.14 181.29 180.59 181.31 -0.55 +0.02
168 181.14 181.29 180.56 181.29 -0.58 0
Crozier Consulting Engineers Page 5of 7
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4.4 Proposed Conditions with Culvert Blockage

The HEC-RAS model has been prepared to determine the implications under the 50% blockage
scenario. The HEC-RAS model with 50% blockage of the proposed culvert shows that there is no
overtopping of the proposed roadway. The highest water surface elevation within the Subject Site
with the culvert having 50% blockage is 182.13 masl at the property line (Section 168). The water
surface elevation is contained within the proposed constructed channel and is greater than 0.3 m
below the lowest first finished floor elevation (182.73 masl) of the six proposed buildings per the first
submission grading plan.

5.0 SAFE INGRESS/EGRESS

The modeling of the proposed conditions and proposed conditions with culvert blockage was used
to confirm if safe ingress/egress is provided per the NVCA's Guidelines. Upon review of the proposed
conditions model and the proposed conditions model with 50% blockage of the culverts, it was
determined that overtopping of the road is not anticipated to occur in the Regional Storm event.
Since overtopping of the road is not anticipated to occur the safe ingress/egress requirement is
achieved.

6.0 FLOODPROOFING

Floodproofing is provided following the NVCA Guidelines by ensuring that the minimum opening
elevations are to be a minimum of 0.3 m above the Regulatory storm flood elevation. The Regulatory
flood in this situation is the Regional Storm event. Per the proposed condifion model, the highest water
surface elevations within the Subject Site are 182.13 masl during the Regional Event with the culvert
having 50% blockage and 181.29 masl during the Regional Event. Both water surface elevations are
at the western property line (Section 168). The water surface elevation is contained within the
proposed constructed channel and is greater than 0.3 m below the first finished floor elevation of the
proposed buildings with the lowest finished first floor elevation per the first submission grading plan
being 182.73 maisl. It is noted that the finished first floor elevations may change slightly throughout the
approval process for the Site Plan Application. However, the floodproofing requirement will be
maintained throughout the detailed engineering design.

7.0 EROSION ACCESS ALLOWANCE

The following letters were prepared to address the NVCA's request for a 6-metre erosion access
allowance from the engineered channel and a 6-metre setback from the Regulatory floodline:

e Daylighting and Corridor Design for Unnamed Tributary Letter prepared by GEO Morphix,
dated January 31, 2020;

o Buffer and Access Maintenance Letter prepared by GEO Morphix, dated June 16, 2020;

e FErosion Access Allowance Letter prepared by Crozier, dated January 29, 2020; and

¢ Constraints Mapping Letter prepared by Crozier, dated June 22, 2020.

The letters listed above provide reference to the policies and intent for the erosion access allowance
as well as a description of how the proposed engineering channel will be accessed for maintenance
activities. It is noted that the a é6-metre setback from the proposed channel will be provided based
on the revised Site Plan prepared for the Brandy Lane Corporation.

Crozier Consulting Engineers Page 6 of 7
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8.0 SPILL FLOW

The previous modeling of the West Watercourse prepared for the Blue Fairway development
indicated that there were areas of spill flow throughout the Cranberry Golf Course lands. To date an
analysis regarding the spill flow has not occurred as it is largely ineffective for this watercourse. It was
determined that the downstream channel should be modeled using the entire peak flow identified
for the West Watercourse as this would be the more conservative approach. This approach also aligns
with the possibility of the West Watercourse being channelized across the Cranberry Golf Course in
the future.

The modeling assumption that the entire Regional Flow is to be conveyed across Hole #10 of the
Cranberry Golf Course and that there is no loss due to spill indicates that there is currently a flooding
condifion at the quad building located immediately to the northwest of the Wyldewood Creek Parcel
on the Georgian Bay Hotel lands. However, it is anticipated that a portion of the flow will spill along
the western property line of the Georgian Bay Hotel lands out north to Highway 26 prior to flooding
the quad building. Further analysis was not conducted with respect to the spill flow since the focus of
this Flood Study was for the design of watercourse traversing the Subject Property to convey the entire
flow from the Regional storm Event.

9.0 CONCLUSIONS AND RECOMMENDATIONS

The HEC-RAS analysis conducted shows that the proposed channel can safely convey the flows across
the Subject Site, provides safe access/egress and can convey large flows within the engineered
channel. The Regional flow rate used in this analysis is based on conservative estimates for future
building of the watershed. The NVCA's Natural Hazards Technical Guidelines specify requirements for
areas subject to flood hazards which includes safe access/egress criteria, flooding risk criteria and
floodproofing. The HEC-RAS analysis has demonstrated that safe access/egress is provided since there
is no overtopping of the culverts at the private road crossing during the Regional storm event. The
flood risk criteria has also been met since the Regional storm event is contained in the engineered
channel with freeboard in excess of the required 0.3 m. Floodproofing of the proposed buildings is
provided by having the minimum openings 0.3 m above the water surface elevation during the
Regional storm event.

Respectfully submitted,

C.F. CROIZIER & ASSOCIATES INC. C.F. CROLZIER & ASSOCIATES INC.
%@ s Az can/c,
Mathew Lemieux, E.LT. Rebecca Alexander, P. Eng

Project Manager

J:\ 1500\ 1535-Brandy Lane Corp\4897-Georgian Bay Hotel South Block\Reports\Flood Study\48%7_Flood Study.docx
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Mathew Lemieux

From: Rebecca Alexander

Sent: Tuesday, April 28, 2020 4:23 PM

To: Mathew Lemieux

Subject: FW: 10 Vacation Inn - Wydewood Creek - OPA/ZBA items outstanding
Follow Up Flag: Follow up

Flag Status: Flagged

Rebecca Alexander P.Eng. | Project Manager

C.F. Crozier & Associates Consulting Engineers

40 Huron Street, Suite 301 | Collingwood, ON L9Y 4R3
cfcrozier.ca | ralexander@cfcrozier.ca

tel: 705.446.3510 | direct: 705.719.3458

From: Emma Perry <eperry@nvca.on.ca>

Sent: April 28,2020 3:31 PM

To: Rebecca Alexander <ralexander@cfcrozier.ca>

Cc: Mike Hensel <mhensel@cfcrozier.ca>; Alison Edwards <aedwards@nvca.on.ca>; 'Lindsay Ayers'
<layers@collingwood.ca>

Subject: 10 Vacation Inn - Wydewood Creek - OPA/ZBA items outstanding

Hi Rebecca,
Per your request, Alison and I have gone through and separated out the comments pertaining to
setting the limits of development for the purposes of proceeding with the OPA/ZBA application.

Below I've included our comments which are outstanding to provide support for the OPA/ZBA
application. We have also prepared comments to address at the site plan stage, which focus on
SWM, ESC and Ecology details. I will send these in a separate email to keep things organized.

In preparing these comments the following documents were reviewed:

Current Material Reviewed 24-APRIL-2020:

e REPORT: C.F. Crozier, “Functional Servicing & Stormwater Management Report”, dated
July 11, 2018

e REPORT: C.F. Crozier, “Servicing & Stormwater Management Implementation Report”,
dated February 2019

Outstanding comments for OPA/ZBA:

1. Stand-alone Flood Study:

Please submit a stand-alone flood study, for the unnamed tributary, that follows NVCA’s
Natural Hazards Technical Guide (December 2013).
1



Once the study has taken into consideration the following comments, please submit the
study and updated Hec Ras model for further review and potential commenting.

. Flows:

It is understood the drainage area and flows were determined in the Regional Stormwater
Management Update & Master SWM Strategy report prepared by Crozier (May 2007).

The West Watercourse Drainage Area (Figure 5 provided in the July 2018 SWM report,
page 48/48) shows the catchment area of 218.8ha.

Please provide excerpts from the Regional Stormwater Management Update & Master

SWM Strategy report demonstrating the flows presented in Table 1 (page 9/48) represent
the ultimate build-out scenario.

Table 1: Peak Flow

Return Period Peak Flow (i
2-Year 0.88
5Year 1.71
10-Year 2.32
20-Year 3.14
50-Year 3.76

. Source of Elevations

Please clarify which data (mapping) source was used to generate the ELEVATIONS for
cross-section 102.91.

There may be a need to compute an adjustment factor depending on the source of the
data points (i.e. elevations).

. Blue Fairway Hec Ras Model:

Please explain why the proposed channel design, through the subject site, was not
incorporated into the Hec Ras model previously conducted as part of the Servicing &
Stormwater Management Implementation Report — Blue Fairway: Block 7 by Crozier (May
2007).

. Manning’s ‘n’ used in the hydraulic model:

Please justify the Manning’s ‘n’ value used for the LOB/ROB and the Channel. These
values are currently modelled as 0.04 for LOB/ROB and 0.045 for the channel.

Please refer to NVCA’s Natural Hazards Technical Guide, (December 2013), table 3.4 for
typical Manning’s 'n’ values.



Please make the appropriate adjustments to the Hec Ras model and the necessary
resultant tables and floodline mapping, if deemed necessary.

. Cross section ELEVATIONS:

NVCA staff is comparing the cross section’s ELEVATIONS in the Hec Ras model to those
shown on Figure C104 (Hec-Ras Cross-Section — page 49/60).

It appears the sources don’t match hundred percent. However, NVCA staff understand
there is limited elevations provided on Figure C104.

Please submit a scalable channel design drawing. The design drawing must display, but
not limited to: the proposed elevations, dimensions, low-flow channel, etc.

The channel design drawing will be used to ensure the cross-sections have been
generated appropriately throughout the subject site.

. Figure C104 (Hec-Ras Cross-Section Figure):

Figure C104 is currently stamped “"DRAFT for discussion purposes only”.
Please finalize Figure C104 and resubmit.

. Upstream Impacts:

The proposed condition Hec Ras model terminates at the western property limit (cross
section 102.91).

There is a need to determine upstream floodlines are not negatively impacted by the
proposed channel works and proposed development.

Please explain how this need will be demonstrated.
. Constraints Mapping
Once the hydraulic model has been finalized a constraints map will need to be produced.

In order to accurately determine the appropriate limits to development, NVCA request
that a scaleable drawing be provided (using surveyed data points) which illustrates the
following items:

e The Cranberry Marsh high-water elevation of 179.80m + 6m buffer

e The Regional storm elevation associated with the engineered channel + 6m buffer
(i.e. flood hazard access allowance)

e The delineated boundary of the PSW, plus variable buffer (averaged 30m) per
latest concept plan.

The constraints mapping should feature a complete legend. Constraint lines, access
allowances, and buffer setbacks should be labelled. Please confirm that all works are
outside of the limits of development. The limits to development will be determined by
the furthest extent of the hazard plus the required access allowance or the natural
heritage feature and appropriate buffer; whichever is the greatest constraint.

3



We can address any questions you may have during our call tomorrow. Talk to you then,
Emma

Emma Perry | Planner III

Nottawasaga Valley Conservation Authority

8195 8" Line, Utopia, ON LOM 1T0
T 705-424-1479 ext.244 | F 705-424-2115
eperry@nvca.on.ca | nvca.on.ca

IMPORTANT NOTE

I am currently working remotely as the Nottawasaga Valley Conservation Authority is taking preventative measures to
limit the spread of COVID-19. You may experience some delays or disruptions as we follow recommendations of health
professionals to slow the virus from spreading.

This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain confidential and
privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the intended recipient,
please contact the sender and destroy all copies of the original message.
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Wyldewood Creek - Comment Response Matrix

Nottawasaga Valley Conservation Authority Comments

Crozier Responses

Comment # X
(April 28, 2020) (September, 2020)
Stand-alone Flood Study: A stand-alone flood study has been prepared by Corizer for the unnamed tributary. This study and
the HEC-RAS model have been provided to the NVCA for further review and potential commenting.
Please submit a stand-alone flood study, for the unnamed tributary, that follows NVCA's
1 Natural Hazards Technical Guide (December 2013).
Once the study has taken into consideration the following comments, please submit the
study and updated Hec Ras model for further review and potential commenting.
Flows: In the Flood Study Report prepared by Crozier an additional explanation of the flows is provided. The
SWMHYMO results from the Regional Stormwater Management Update & Master SWM Strategy
It is understood the drainage area and flows were determined in the Regional report are appended in the Flood Study Report.
Stormwater Management Update & Master SWM Strategy report prepared by Crozier
(May 2007).
2 The West Watercourse Drainage Area (Figure 5 provided in July 2018 SWM report, page
48/48) shows the catchment area of 218.8ha.
Please provide excerpts from the Regional Stormwater Management Update & Master
SWM Strategy report demonstrating the flows presented in Table 1 (page 9/48)
represents the ultimate build-out scenario.
Source of Elevations Clarification regarding the elevations used for the creation of the West Watercourse HEC-RAS model
prepared for the Blue Fairway development is provided in the Flood Study Report.
Please clarify which data (mapping) source was used to generate the ELEVATIONS for
cross-section 102.91. Elevations for the existing condition sections within the Georgian Bay Hotel lands have been derived
3 from site-specific topographic survey.
There may be a need to compute an adjustment factor depending on the source of the
data points (i.e. elevations). Since the elevation data for the HEC-RAS section geometry is primarily from site-specific topographic
surveys, it was determined that an adjustment factor was not necessary.
Blue Fairway Hec Ras Model: The updated HEC-RAS model has been incorporated with the modelling previously conducted for
the Blue Fairway development. At the time the Blue Fairway model was prepared there was no
Please explain why the proposed channel design, through the subject site, was not planned development on the Subject Propoerty. Further details are provided in the Flood Study
4 incorporated into the Hec Ras model previously conducted as part of the Servicing & Report.
Stormwater Management Implementation Report - Blue Fairway: Block 7 by Crozier (May
2007).
Manning's 'n' used in the hydraulic model: The Manning's 'n' values have been reviewed and revised. Further details regarding the selection of
the Manning's 'n' values are provided in the Flood Study Report.
Please justify the Manning's 'n' value used for the LOB/ROB and the Channel. These
values are currently modelled as 0.04 for LOB/ROB and 0.045 for the channel.
5 Please refer to NVCA's Natural Hazards Technical Guide, (December 2013), table 3.4 for

typical Manning's 'n' values.

Please make the appropriate adjustments to the Hec Ras model and the necessary
resultant tables and floodline mapping, if deemed necessary.
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Wyldewood Creek - Comment Response Matrix
Comment # Nottawasaga Valley Conservation Authority Comments Crozier Responses
(April 28, 2020) (September, 2020)
Cross section ELEVATIONS: Detailed drawings will be provided with the second submission documents provided for the
complete Site Plan Application submission.
NVCA staff is comparing the cross section's ELEVATIONS in the Hec Ras model to those
shown on Figure C104 (Hec Ras Cross-Section - page 49/60). At this time the channel design is guided by the current concept plan and site specific topographic
survey to confirm the channel inverts upstream and downstream of the engineered channel.
It appears the sources don't match hundred percent. However, NVCA staff understand
that there is limited elevations provided on Figure C104. The detailed design of the channel will be guided by the current HEC-RAS model of the channel.
6
Please submit a scalable channel design drawing. The design drawing must display, but |The current HEC-RAS model has been prepared in support of the Zoning By-Law Amendment and
not limited to: the proposed elevations, dimensions, low-flow channel, etc. Official Plan Amendment applications for approval in order to proceed to detailed design of the
proposed development and channel works. Further details and modeling will be provided to the
The channel design drawing will be used to ensure the cross-sections have been NVCA as the detailed design proceed for Site Plan Approval.
generated appropriately throughout the subject site.
Figure C104 (Hec Ras Cross-Section Figure): Detailed drawings will be provided with the second submission documents provided for the
complete Site Plan Application submission.
7 Figure C104 is currently stamped "DRAFT for discussion purposes only".
Please finalize Figure C104 and resubmit.
Upstream Impacts: The HEC-RAS model has been incorporated into the Blue Fairway HEC-RAS model for the West
Watercourse to determine changes to the water surface elevation upstream of the Subject Site to
The proposed condition Hec Ras model terminates at the western property limit (cross ensure that there are no negative impacts created by the proposed engineered channel.
section 102.91).
8 ) ) ) N
There is a need to determine upstream floodlines are not negatively impacted by the
proposed channel works and proposed development.
Please explain how this need will be demonstrated.
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Wyldewood Creek - Comment Response Matrix

Nottawasaga Valley Conservation Authority Comments

Crozier Responses

flood hazard access allowance)
- The delineated boundary of the PSW, plus variable buffer (averaged 30m) per latest
concept plan.

The constraints mapping should feature a complete legend. Constraint lines, access
allowances, and buffer setbacks should be labelled. Please confirm that all works are
outside of the limits of development. The limits to development will be determined by the
furthest extent of the hazard plus the required access allowance or the natural heritage
feature and appropriate buffer; whichever is the greatest constraint.

Comment # X
(April 28, 2020) (September, 2020)
Constraints Mapping A constraints map has been prepared by Crozier and submitted to the NVCA enclosed in the letter
dated June 22, 2020 which has also been appended in the Flood Study Report.
Once the hydraulic model has been finalized a constraints map will need to be
produced.
In order to accurately determine the appropriate limits to development, NVCA request
that a scalable drawing be provided (using surveyed data points) which illustrates the
following items:
- The Cranberry Marsh high-water elevation of 179.80m + ém buffer
9 - The Regional storm elevation associated with the engineered channel + é6m buffer (i.e.
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APPENDIX B

Report Excerpts

Servicing & Stormwater Management Implementation Report — Blue Fairway: Block
7 — MacPherson Builders (Cranberry) Ltd., prepared by Crozier (May 2016)
Pages 11- 12

Crozier Consulting Engineers
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Blue Fairway - Block 7 Servicing & Stormwater Implementation Report
MacPherson Builders (Cranberry) Ltd. Updated May 2016

6.3.1 Existing Conditions

The existing condition analysis was used to establish the existing Regional water surface elevation (WSEL)
upstream of the proposed realignment.

The existing West Watercourse runs from Cranberry Golf Hole #7 eastward across future development
lands, including the future extension of Cranberry Trail. East of the Cranberry Trail ROW, it crosses a
Cranberry Golf Resort fairway via a 500mm diameter culvert. East of the fairway, the watercourse drains
through additional development lands, ultimately draining to the Cranberry Marsh.

The existing condifions steady-state HEC-RAS model was developed using survey data provided by ACT
Field Services (2015}, LAW Development Group (1993), and Collingwood base mapping. Supplementary
information such as low-flow channel measurements were collected by CFCA staff. The existing conditions
cross sections locations are illustrated on Figure 4B. Cross-sections were generated from the most recent
survey data available (ACT, 2015) where possible, and supplemented with data from past surveys and
other data sources (LAW Development Group, 1993; and Collingwood base mapping) as required. Note
that Collingwood base mapping was used exclusively in areas downstream of the proposed works; while
site specific survey was used in the area of Cranberry Trail.

Manning’s “n” values for the model are given in Table 6, and were determined through site observation
and examination of aerial photography.

Table 6: Manning’s “n” Used for Hydraulic Modeling

Location Description Manning’s “n”
Value Used
Overbank Maintained golf course lands 0.030
Wooded areas 0.080
Main Channel Channelized/maintained areas 0.045
Natural channel areas (weedy with pools) 0.050

Peak flow rates for the various design events were obtained from the “Regional Stormwater Management
Update & Master SWM Strategy” (Crozier, 2007), using the ultimate conditions scenario, as this provided
the most conservative Regional event flow (see Table 7). The reach boundary condition was set to a known
downstream water surface elevation of 179.8m per the Regional water surface for Cranberry Marsh
presented in the Master SWM Strategy (Crozier, 2007). Cross sections were extended sufficiently
downstream of the area of proposed works such that the model onsite was not sensitive to downstream
WSEL. The model was run in the subcritical flow regime to provide the most conservative WSELs.

Table 7: Peak Flow Rates Used for Hydraulic Modeling

Return Period Discharge (m?®/s)

2 year 0.88
5year 1.71

10 year 2.32
25 year 3.4
50 year 3.76

100 year 4.44

Regional 12.83

C.F. Crozier & Associates Inc. Page N
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Blue Fairway — Block 7 Servicing & Stormwater Implementation Report
MacPherson Builders (Cranberry) Ltd. Updated May 2016

It is evident from the results of the model that the Regional event floodplain contains several ineffective flow
zones, most notably to the north of the channel. In this areq, the north overbank area falls away from the
main channel fo a low-lying area north of Greenbriar Drive. It is anficipated that floodwaters will breach the
main channel overbank at this location, flow northward over Greenbriar Drive and along the adjacent
fairway. Floodwaters that breach the main channel to the north will pond in the low lying areq,
representing a large ineffective flood storage area. The effective floodway is contained roughly south of the
existing golf course cart path. As such, the cross sections were truncated at this northern boundary within
the Block 5 area to conservatively model the effective floodway.

In the Regional event, the fairway downstream of the Cranberry Trail ROW overtops, leading fo another
possible breach to the north. The ineffective boundary from Block 5 was extended eastward to define the
northern limit of the floodway in this region. The cross sections were fruncated at this boundary.

Downstream of the fairway, the watercourse traverses additional development lands that have been
historically filled. The modeled Regional event flow was found to exceed the capacity of the drainage
system through this filled area. Similar to the areas of breach noted above, the ineffective boundary was
extended eastward to delineate the effective floodway. It should be noted that this area has been modeled
simply o establish a conservative starting water surface elevation for the model, results of modeling in this
area ([downstream of cross section 249) are not intended to be interpreted for floodline delineation.

The effective and ineffective flow zones, as well as potential areas of breach are illustrated on Figure 4B.

Based on the existing conditions hydraulic model, the Regional WSEL at cross section 413, which is located
immediately upstream of the Block 5/Cranberry Golf Course property line is 184.32m.

6.3.2 Proposed Conditions

The proposed conditions HEC-RAS model was consistent with the existing conditions model, save for the
geometry of the channel through Block 5 to the fairway downstream (between cross section 413 and cross
section 249). The proposed conditions cross section locations are illustrated on Figure 5. The modifications
made in this reach are described below:

e The channel was realigned north of the existing channel to avoid future development on Block 5,
aligned with the downstream channel east of Cranberry Trail, and provide additional flood
protection for existing development in the area.

o Aflood conveyance channel was provided, exhibiting minimum 1 m depth, minimum 4.2m base
width and maximum 3:1 side slopes. It was assumed that the Block 5 lands south of the
watercourse would be filled in future o accommodate development, similar to previous phases.

e Atrapezoidal low flow channel of base width 0.4m, side slopes of 3:1, and depth of 0.3m was
created in the base of the flood conveyance channel to convey base flows and small storm events.
Sizing was based upon field observation of the existing channel dimensions.

e A culvert and bridge deck were inserted into the model to represent the proposed Cranberry Trail
profile and crossing culvert. A proposed open bottom bridge (3.6m x 1.6m) will convey flow from

C.F. Crozier & Associates Inc. Page 12
Project No. 721-3505



Brandy Lane Corporation Flood Study
Wyldewood Creek, Town of Collingwood September 2020

APPENDIX C

Hydrologic & Hydraulic Modeling from Previous Reports

Georgian Bay Hotel - West Watercourse Drainage Plan
Tanglewood Report - SWMHYMO
Blue Fairway Existing Conditions HEC-RAS
Blue Fairway Proposed Conditions HEC-RAS
Blue Fairway Pre-Development West Watercourse Conveyance
Blue Fairway Pre-Development West Watercourse Floodplain Characteristics
Plan
Blue Fairway Post-Development West Watercourse Conveyance

Crozier Consulting Engineers
Project No. 1535-4897
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APPENDIX D

Existing Conditions HEC-RAS Mode|

HEC-RAS Cross-Section Output
HEC-RAS Output Summary Table
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APPENDIX E

Proposed Conditions HEC-RAS Model

HEC-RAS Cross-Section Output
HEC-RAS Output Summary Table
HEC-RAS Cross-Section Output (50% Blockage)
HEC-RAS Output Summary Table (50% Blockage)

Crozier Consulting Engineers
Project No. 1535-4897



Brandy Lane Corporation Flood Study
Wyldewood Creek, Town of Collingwood September 2020

APPENDIX F

Letters to the NVCA

Constraints Mapping Letter prepared by Crozier, dated June 22, 2020
Daylighting and Corridor Design for Unnamed Tributary Letter prepared by
GEO Morphix, dated January 31, 2020
Erosion Access Allowance Letter prepared by Crozier, dated January 29,
2020
Buffer and Access Maintenance Letter prepared by GEO Morphix, dated
June 16, 2020
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