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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, 
trees, 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: 
 

 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; 

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

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

 Servicing & Stormwater Management Report – Wyldewood Creek – Brandy Lane Corporation, 
prepared by Crozier, dated February 2019. 
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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 Strategy 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 attenuation 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. 
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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 to 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 NVCA’s 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 

Return Period 
Water Surface 

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 
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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 trail, 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 geometry 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 
 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 results. 
 
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 
metres deep with a trapezoidal 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 condition 
model will be updated as the detailed design progresses for the approval of the Site Plan Application. 
 
4.3.1 Manning’s n 
 
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 
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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 

Area 
0.05 

Lawn 0.04 
Asphalt & Vegetation 0.035 

Channel River Stone, Armour 
Stone & Vegetation 

0.045 

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 
 

Section  

Existing Condition Proposed Channel Difference 
100-yr 
(masl) 

Regional 
(masl) 

100-yr 
(masl) 

Regional 
(masl) 

100-yr 
(masl) 

Regional 
(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 
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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 condition 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 masl. 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: 
 

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

 Buffer and Access Maintenance Letter prepared by GEO Morphix, dated June 16, 2020; 
 Erosion 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 6-metre setback from the proposed channel will be provided based 
on the revised Site Plan prepared for the Brandy Lane Corporation. 
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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 
condition 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. CROZIER & ASSOCIATES INC.  C.F. CROZIER & ASSOCIATES INC. 

 
 
 
 
Mathew Lemieux, E.I.T. Rebecca Alexander, P. Eng   
 Project Manager 
 
 
J:\1500\1535-Brandy Lane Corp\4897-Georgian Bay Hotel South Block\Reports\Flood Study\4897_Flood Study.docx 
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NVCA Comments 

 
NVCA Email dated April 28, 2020 

Comment Response Matrix 
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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: 
 

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

 
 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). 
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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.  
 

2. 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. 
 

 
 

3. 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).  
 

4. 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). 
 

5. 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.   
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Please make the appropriate adjustments to the Hec Ras model and the necessary 
resultant tables and floodline mapping, if deemed necessary. 
 

6. 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.     
 

7. Figure C104 (Hec-Ras Cross-Section Figure): 
 
Figure C104 is currently stamped “DRAFT for discussion purposes only”. 
 
Please finalize Figure C104 and resubmit. 
 

8. 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.   
 

9. 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: 
 

 The Cranberry Marsh high-water elevation of 179.80m + 6m buffer  
 The Regional storm elevation associated with the engineered channel + 6m buffer 

(i.e. 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. 
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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

th
 Line, Utopia, ON L0M 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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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).

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.

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.

2

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 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.

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 
report are appended in the Flood Study Report.

3

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).

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.

Elevations for the existing condition sections within the Georgian Bay Hotel lands have been derived 
from site-specific topographic survey.

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.

4

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).

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 
planned development on the Subject Propoerty. Further details are provided in the Flood Study 
Report.

5

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.

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.

Wyldewood Creek - Comment Response Matrix

Comment #
Nottawasaga Valley Conservation Authority Comments 

(April 28, 2020)
Crozier Responses 
(September, 2020)
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Wyldewood Creek - Comment Response Matrix

Comment #
Nottawasaga Valley Conservation Authority Comments 

(April 28, 2020)
Crozier Responses 
(September, 2020)

6

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 
that 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.

Detailed drawings will be provided with the second submission documents provided for the 
complete Site Plan Application submission.

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.

The detailed design of the channel will be guided by the current HEC-RAS model of the channel. 

The current HEC-RAS model has been prepared in support of the Zoning By-Law Amendment and 
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 
NVCA as the detailed design proceed for Site Plan Approval.

7

Figure C104 (Hec Ras Cross-Section Figure):

Figure C104 is currently stamped "DRAFT for discussion purposes only".

Please finalize Figure C104 and resubmit.

Detailed drawings will be provided with the second submission documents provided for the 
complete Site Plan Application submission.

8

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.

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 
ensure that there are no negative impacts created by the proposed engineered channel.
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Wyldewood Creek - Comment Response Matrix

Comment #
Nottawasaga Valley Conservation Authority Comments 

(April 28, 2020)
Crozier Responses 
(September, 2020)

9

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 scalable drawing be provided (using surveyed data points) which illustrates the 
following items:

 - The Cranberry Marsh high-water elevation of 179.80m + 6m buffer
 - The Regional storm elevation associated with the engineered channel + 6m buffer (i.e. 
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.

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.
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 323  
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 313  
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 280      Culv  
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 280      Culv  
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 277  
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 261  
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Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 254  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG Regional

WS Regional

Ground

Bank Sta

.08 .045 .08

 

0 20 40 60 80 100 120
180.0

180.5

181.0

181.5

182.0

182.5

183.0

Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 249  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 230      Culv  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 230      Culv  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 208  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 199  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 168  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 148  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 147      Culv  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 147      Culv  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 83  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 76  
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Wyldewook Creek       Plan: Existing Condition (West Watercourse)    8/28/2020 
Geom: West Watercourse (BF Mod Post-Dev)    Flow: Regional SWM Update (2015)

River = West Watercourse   Reach = WW      RS = 66  
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HEC-RAS  Plan: EX   River: West Watercourse   Reach: WW    Profile: 2-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WW 416     2-Year 0.88 183.27 183.91 183.65 183.92 0.002549 0.40 2.21 10.25 0.27

WW 415     Bridge

WW 413     2-Year 0.88 183.13 183.49 183.47 183.59 0.027955 1.42 0.62 2.44 0.90

WW 383     2-Year 0.88 182.43 182.84 182.81 182.91 0.018442 1.27 0.87 4.84 0.76

WW 363     2-Year 0.88 181.95 182.33 182.33 182.43 0.026180 1.42 0.76 4.70 0.89

WW 343     2-Year 0.88 181.58 182.05 182.09 0.008746 0.99 1.17 5.20 0.54

WW 323     2-Year 0.88 181.40 181.86 181.90 0.009976 1.04 1.12 5.13 0.57

WW 313     2-Year 0.88 181.31 181.75 181.69 181.81 0.011627 1.09 1.05 5.06 0.61

WW 303     2-Year 0.88 181.22 181.53 181.53 181.62 0.042839 1.50 0.74 4.27 1.10

WW 280     Culvert

WW 277     2-Year 0.88 180.80 181.08 181.10 0.003192 0.54 1.63 13.79 0.32

WW 261     2-Year 0.88 180.51 181.07 181.08 0.000441 0.32 3.74 9.31 0.14

WW 254     2-Year 0.88 180.39 181.07 181.07 0.000230 0.26 4.61 9.54 0.10

WW 249     2-Year 0.88 180.29 181.07 180.45 181.07 0.000137 0.18 5.01 9.22 0.07

WW 230     Culvert

WW 208     2-Year 0.88 179.80 181.04 180.19 181.04 0.000013 0.06 28.29 216.58 0.02

WW 199     2-Year 0.88 179.75 181.04 181.04 0.000004 0.04 35.82 219.52 0.01

WW 168     2-Year 0.88 179.74 181.04 181.04 0.000000 0.01 70.26 226.38 0.00

WW 148     2-Year 0.88 179.56 181.04 179.91 181.04 0.000011 0.06 21.13 219.02 0.02

WW 147     Culvert

WW 83      2-Year 0.88 178.99 179.48 179.48 179.60 0.042165 1.53 0.58 2.34 0.98

WW 76      2-Year 0.88 178.96 179.27 179.14 179.28 0.007549 0.31 2.80 17.92 0.25

WW 66      2-Year 0.88 178.96 179.07 179.06 179.09 0.102376 0.58 1.52 27.65 0.79



  

HEC-RAS  Plan: EX   River: West Watercourse   Reach: WW    Profile: 5-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WW 416     5-Year 1.71 183.27 184.00 183.80 184.01 0.003585 0.53 3.25 12.91 0.33

WW 415     Bridge

WW 413     5-Year 1.71 183.13 183.63 183.61 183.78 0.029461 1.73 0.99 2.98 0.96

WW 383     5-Year 1.71 182.43 182.95 182.92 183.06 0.019416 1.62 1.44 5.50 0.82

WW 363     5-Year 1.71 181.95 182.44 182.44 182.58 0.024998 1.76 1.31 5.35 0.92

WW 343     5-Year 1.71 181.58 182.18 182.25 0.008860 1.25 1.95 6.03 0.57

WW 323     5-Year 1.71 181.40 181.99 182.06 0.010209 1.31 1.84 5.92 0.61

WW 313     5-Year 1.71 181.31 181.87 181.80 181.96 0.012469 1.40 1.71 5.78 0.67

WW 303     5-Year 1.71 181.22 181.64 181.64 181.77 0.036223 1.85 1.21 4.89 1.09

WW 280     Culvert

WW 277     5-Year 1.71 180.80 181.17 181.21 0.004709 0.79 2.16 15.03 0.41

WW 261     5-Year 1.71 180.51 181.15 181.17 0.001002 0.52 4.54 10.09 0.21

WW 254     5-Year 1.71 180.39 181.15 181.16 0.000571 0.44 5.40 10.19 0.16

WW 249     5-Year 1.71 180.29 181.15 180.53 181.16 0.000355 0.30 5.74 11.51 0.12

WW 230     Culvert

WW 208     5-Year 1.71 179.80 181.07 180.37 181.07 0.000039 0.12 30.05 216.98 0.04

WW 199     5-Year 1.71 179.75 181.07 181.07 0.000012 0.07 37.75 220.25 0.02

WW 168     5-Year 1.71 179.74 181.07 181.07 0.000001 0.02 72.09 227.13 0.01

WW 148     5-Year 1.71 179.56 181.07 180.02 181.07 0.000036 0.12 22.90 219.28 0.04

WW 147     Culvert

WW 83      5-Year 1.71 178.99 179.63 179.63 179.79 0.039381 1.76 0.97 3.04 0.99

WW 76      5-Year 1.71 178.96 179.35 179.20 179.36 0.008701 0.39 4.36 22.39 0.28

WW 66      5-Year 1.71 178.96 179.09 179.09 179.12 0.154362 0.80 2.15 32.84 1.00



  

HEC-RAS  Plan: EX   River: West Watercourse   Reach: WW    Profile: 10-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WW 416     10-Year 2.32 183.27 184.04 183.85 184.06 0.003586 0.59 4.12 20.71 0.34

WW 415     Bridge

WW 413     10-Year 2.32 183.13 183.76 183.76 183.86 0.013774 1.48 2.15 15.21 0.70

WW 383     10-Year 2.32 182.43 183.01 182.99 183.15 0.020466 1.83 1.78 5.86 0.86

WW 363     10-Year 2.32 181.95 182.51 182.51 182.66 0.023326 1.91 1.70 5.77 0.92

WW 343     10-Year 2.32 181.58 182.27 182.34 0.008895 1.39 2.45 6.51 0.59

WW 323     10-Year 2.32 181.40 182.06 182.15 0.010354 1.46 2.31 6.38 0.63

WW 313     10-Year 2.32 181.31 181.94 181.87 182.04 0.012838 1.57 2.13 6.21 0.70

WW 303     10-Year 2.32 181.22 181.70 181.70 181.86 0.033251 2.02 1.54 5.28 1.08

WW 280     Culvert

WW 277     10-Year 2.32 180.80 181.22 181.27 0.005719 0.95 2.45 15.70 0.46

WW 261     10-Year 2.32 180.51 181.20 181.21 0.001449 0.66 4.97 10.49 0.25

WW 254     10-Year 2.32 180.39 181.19 181.21 0.000863 0.56 5.82 10.53 0.20

WW 249     10-Year 2.32 180.29 181.19 180.59 181.20 0.000545 0.38 6.12 12.69 0.15

WW 230     Culvert

WW 208     10-Year 2.32 179.80 181.08 180.42 181.09 0.000066 0.15 31.10 217.21 0.05

WW 199     10-Year 2.32 179.75 181.08 181.08 0.000020 0.09 38.89 220.68 0.03

WW 168     10-Year 2.32 179.74 181.08 181.08 0.000002 0.03 73.16 227.58 0.01

WW 148     10-Year 2.32 179.56 181.08 180.07 181.08 0.000060 0.15 23.93 219.43 0.05

WW 147     Culvert

WW 83      10-Year 2.32 178.99 179.71 179.71 179.89 0.038715 1.88 1.23 3.42 1.00

WW 76      10-Year 2.32 178.96 179.39 179.23 179.40 0.009671 0.44 5.27 24.61 0.30

WW 66      10-Year 2.32 178.96 179.11 179.11 179.14 0.154526 0.86 2.70 36.81 1.01



  

HEC-RAS  Plan: EX   River: West Watercourse   Reach: WW    Profile: 25-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WW 416     25-Year 3.14 183.27 184.10 183.90 184.12 0.003381 0.64 5.32 24.61 0.34

WW 415     Bridge

WW 413     25-Year 3.14 183.13 183.83 183.83 183.91 0.011086 1.45 3.40 23.61 0.64

WW 383     25-Year 3.14 182.43 183.07 183.06 183.25 0.022003 2.07 2.19 6.26 0.92

WW 363     25-Year 3.14 181.95 182.60 182.58 182.77 0.021750 2.07 2.20 6.27 0.91

WW 343     25-Year 3.14 181.58 182.36 182.45 0.008963 1.54 3.08 7.07 0.61

WW 323     25-Year 3.14 181.40 182.15 182.25 0.010519 1.63 2.90 6.91 0.65

WW 313     25-Year 3.14 181.31 182.02 181.94 182.14 0.013475 1.76 2.64 6.68 0.73

WW 303     25-Year 3.14 181.22 181.78 181.78 181.97 0.029332 2.18 1.99 5.77 1.05

WW 280     Culvert

WW 277     25-Year 3.14 180.80 181.31 181.37 0.005696 1.07 2.94 16.84 0.48

WW 261     25-Year 3.14 180.51 181.28 181.30 0.001720 0.77 5.88 11.28 0.28

WW 254     25-Year 3.14 180.39 181.27 181.29 0.001093 0.68 6.72 11.19 0.23

WW 249     25-Year 3.14 180.29 181.27 180.65 181.29 0.000697 0.45 6.92 15.03 0.17

WW 230     Culvert

WW 208     25-Year 3.14 179.80 181.11 180.47 181.11 0.000106 0.19 32.42 217.50 0.06

WW 199     25-Year 3.14 179.75 181.11 181.11 0.000033 0.12 40.32 221.22 0.04

WW 168     25-Year 3.14 179.74 181.11 181.11 0.000003 0.04 74.51 228.13 0.01

WW 148     25-Year 3.14 179.56 181.10 180.14 181.11 0.000099 0.20 25.21 219.62 0.06

WW 147     Culvert

WW 83      25-Year 3.14 178.99 179.80 179.80 180.01 0.036750 1.99 1.58 3.87 1.00

WW 76      25-Year 3.14 178.96 179.43 179.26 179.44 0.010811 0.49 6.35 27.00 0.33

WW 66      25-Year 3.14 178.96 179.13 179.13 179.17 0.148202 0.91 3.44 41.56 1.01



  

HEC-RAS  Plan: EX   River: West Watercourse   Reach: WW    Profile: 50-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WW 416     50-Year 3.76 183.27 184.13 183.94 184.15 0.003177 0.66 6.21 25.81 0.34

WW 415     Bridge

WW 413     50-Year 3.76 183.13 183.85 183.85 183.94 0.012348 1.58 3.82 26.45 0.68

WW 383     50-Year 3.76 182.43 183.12 183.11 183.31 0.022458 2.22 2.49 6.54 0.94

WW 363     50-Year 3.76 181.95 182.65 182.63 182.84 0.020888 2.17 2.56 6.61 0.91

WW 343     50-Year 3.76 181.58 182.42 182.52 0.009011 1.64 3.53 7.44 0.62

WW 323     50-Year 3.76 181.40 182.21 182.32 0.010535 1.73 3.32 7.27 0.66

WW 313     50-Year 3.76 181.31 182.05 181.99 182.20 0.016536 2.01 2.80 6.82 0.82

WW 303     50-Year 3.76 181.22 181.92 181.83 182.05 0.015148 1.88 2.78 6.60 0.79

WW 280     Culvert

WW 277     50-Year 3.76 180.80 181.36 181.43 0.006027 1.17 3.22 17.49 0.50

WW 261     50-Year 3.76 180.51 181.33 181.36 0.001972 0.86 6.41 11.71 0.30

WW 254     50-Year 3.76 180.39 181.32 181.34 0.001295 0.76 7.23 11.56 0.25

WW 249     50-Year 3.76 180.29 181.32 180.69 181.33 0.000813 0.51 7.38 15.26 0.19

WW 230     Culvert

WW 208     50-Year 3.76 179.80 181.11 180.49 181.12 0.000146 0.23 32.90 217.60 0.07

WW 199     50-Year 3.76 179.75 181.11 181.12 0.000046 0.14 40.83 221.41 0.04

WW 168     50-Year 3.76 179.74 181.11 181.11 0.000005 0.05 74.99 228.33 0.01

WW 148     50-Year 3.76 179.56 181.11 180.18 181.11 0.000137 0.24 25.63 219.68 0.07

WW 147     Culvert

WW 83      50-Year 3.76 178.99 179.86 179.86 180.08 0.036056 2.07 1.82 4.16 1.00

WW 76      50-Year 3.76 178.96 179.46 179.28 179.47 0.011491 0.53 7.10 28.56 0.34

WW 66      50-Year 3.76 178.96 179.14 179.14 179.18 0.145054 0.95 3.97 44.64 1.02



  

HEC-RAS  Plan: EX   River: West Watercourse   Reach: WW    Profile: 100-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WW 416     100-Year 4.44 183.27 184.15 183.97 184.18 0.003529 0.72 6.73 26.59 0.36

WW 415     Bridge

WW 413     100-Year 4.44 183.13 183.88 183.88 183.97 0.012071 1.62 4.48 30.56 0.68

WW 383     100-Year 4.44 182.43 183.17 183.16 183.38 0.022965 2.37 2.80 6.83 0.96

WW 363     100-Year 4.44 181.95 182.71 182.68 182.90 0.020160 2.27 2.94 6.95 0.91

WW 343     100-Year 4.44 181.58 182.48 182.59 0.009052 1.74 4.00 7.81 0.63

WW 323     100-Year 4.44 181.40 182.27 182.39 0.010715 1.84 3.75 7.61 0.68

WW 313     100-Year 4.44 181.31 182.12 182.28 0.015019 2.06 3.29 7.25 0.79

WW 303     100-Year 4.44 181.22 182.03 181.88 182.15 0.011392 1.82 3.38 7.23 0.71

WW 280     Culvert

WW 277     100-Year 4.44 180.80 181.41 181.49 0.006273 1.26 3.52 18.18 0.52

WW 261     100-Year 4.44 180.51 181.38 181.41 0.002187 0.94 7.01 12.19 0.32

WW 254     100-Year 4.44 180.39 181.37 181.40 0.001483 0.84 7.81 11.96 0.27

WW 249     100-Year 4.44 180.29 181.37 180.73 181.39 0.000916 0.57 7.88 15.35 0.20

WW 230     Culvert

WW 208     100-Year 4.44 179.80 181.14 180.52 181.14 0.000181 0.26 34.23 217.90 0.08

WW 199     100-Year 4.44 179.75 181.14 181.14 0.000058 0.16 42.27 221.95 0.05

WW 168     100-Year 4.44 179.74 181.14 181.14 0.000006 0.06 76.34 228.89 0.02

WW 148     100-Year 4.44 179.56 181.13 180.22 181.14 0.000172 0.27 26.92 219.87 0.08

WW 147     Culvert

WW 83      100-Year 4.44 178.99 179.93 179.93 180.16 0.034618 2.13 2.09 4.46 0.99

WW 76      100-Year 4.44 178.96 179.40 179.30 179.43 0.029918 0.79 5.62 25.40 0.54

WW 66      100-Year 4.44 178.96 179.36 179.15 179.36 0.002616 0.22 20.08 98.87 0.16



  

HEC-RAS  Plan: EX   River: West Watercourse   Reach: WW    Profile: Regional

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WW 416     Regional 12.83 183.27 184.34 184.21 184.39 0.004342 1.03 14.33 53.03 0.43

WW 415     Bridge

WW 413     Regional 12.83 183.13 184.23 184.29 0.004178 1.31 14.45 65.29 0.43

WW 383     Regional 12.83 182.43 183.63 183.63 183.99 0.021031 3.28 6.55 9.57 1.01

WW 363     Regional 12.83 181.95 183.27 183.53 0.013670 2.84 7.75 10.29 0.83

WW 343     Regional 12.83 181.58 183.15 183.30 0.006141 2.17 10.59 11.84 0.57

WW 323     Regional 12.83 181.40 183.06 183.18 0.004800 1.99 11.67 12.37 0.51

WW 313     Regional 12.83 181.31 183.03 183.14 0.004095 1.89 12.42 12.73 0.48

WW 303     Regional 12.83 181.22 182.94 182.33 183.09 0.004619 2.05 8.62 12.74 0.52

WW 280     Culvert

WW 277     Regional 12.83 180.80 181.82 182.06 0.009378 2.18 5.90 23.70 0.69

WW 261     Regional 12.83 180.51 181.80 181.90 0.003748 1.62 13.10 16.24 0.45

WW 254     Regional 12.83 180.39 181.78 181.87 0.003297 1.59 13.82 18.79 0.43

WW 249     Regional 12.83 180.29 181.79 181.10 181.84 0.001864 1.07 12.33 17.03 0.31

WW 230     Culvert

WW 208     Regional 12.83 179.80 181.29 180.70 181.30 0.000724 0.57 43.73 219.94 0.17

WW 199     Regional 12.83 179.75 181.29 181.30 0.000269 0.39 52.28 225.03 0.11

WW 168     Regional 12.83 179.74 181.29 181.29 0.000036 0.15 85.71 233.00 0.04

WW 148     Regional 12.83 179.56 181.27 180.58 181.29 0.000747 0.61 35.34 221.07 0.18

WW 147     Culvert

WW 83      Regional 12.83 178.99 180.57 180.57 180.73 0.011326 1.94 10.50 201.15 0.64

WW 76      Regional 12.83 178.96 179.80 179.49 179.82 0.007134 0.67 19.24 71.96 0.30

WW 66      Regional 12.83 178.96 179.80 179.25 179.80 0.000400 0.18 75.44 164.35 0.07
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 162  Start of constructed channel on west end of property
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 133  Upstream Culvert
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 132      IS  
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 119  Downstream Culvert
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Geom: Wyldewood Creek (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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HEC-RAS  Plan: Post-Develop   River: Wyldewood Creek   Reach: WWC    Profile: 2-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     2-Year 0.88 183.27 183.91 183.65 183.92 0.002549 0.40 2.21 10.25 0.27

WWC 415     Bridge

WWC 413     2-Year 0.88 183.13 183.49 183.47 183.59 0.027955 1.42 0.62 2.44 0.90

WWC 383     2-Year 0.88 182.43 182.84 182.81 182.91 0.018442 1.27 0.87 4.84 0.76

WWC 363     2-Year 0.88 181.95 182.33 182.33 182.43 0.026180 1.42 0.76 4.70 0.89

WWC 343     2-Year 0.88 181.58 182.05 182.09 0.008746 0.99 1.17 5.20 0.54

WWC 323     2-Year 0.88 181.40 181.86 181.90 0.009976 1.04 1.12 5.13 0.57

WWC 313     2-Year 0.88 181.31 181.75 181.69 181.81 0.011627 1.09 1.05 5.06 0.61

WWC 303     2-Year 0.88 181.22 181.53 181.53 181.62 0.042839 1.50 0.74 4.27 1.10

WWC 280     Culvert

WWC 277     2-Year 0.88 180.80 181.04 181.06 0.005199 0.62 1.41 13.28 0.40

WWC 261     2-Year 0.88 180.51 181.03 181.04 0.000588 0.35 3.36 8.91 0.15

WWC 254     2-Year 0.88 180.39 181.03 181.03 0.000292 0.28 4.21 9.19 0.11

WWC 249     2-Year 0.88 180.29 181.03 180.45 181.03 0.000169 0.19 4.65 8.49 0.08

WWC 230     Culvert

WWC 208     2-Year 0.88 179.80 180.19 180.19 180.30 0.043526 1.52 0.58 120.06 1.01

WWC 199     2-Year 0.88 179.75 180.12 180.12 0.001637 0.32 2.74 138.43 0.20

WWC 168     2-Year 0.88 179.43 180.10 180.10 0.000377 0.28 6.10 189.95 0.12

WWC 162     2-Year 0.88 179.41 180.08 180.09 0.003582 0.54 1.63 6.00 0.33

WWC 160     2-Year 0.88 179.41 180.07 180.09 0.004006 0.56 1.57 6.00 0.35

WWC 156     2-Year 0.88 179.39 180.05 180.07 0.003813 0.55 1.60 6.00 0.34

WWC 146     2-Year 0.88 179.36 180.01 180.03 0.004634 0.59 1.50 6.00 0.37

WWC 141     2-Year 0.88 179.35 179.98 180.00 0.006104 0.64 1.38 6.00 0.42

WWC 136     2-Year 0.88 179.34 179.94 179.97 0.009073 0.72 1.22 6.00 0.51

WWC 133     2-Year 0.88 179.32 179.83 179.83 179.90 0.039320 1.22 0.72 4.81 1.01

WWC 132     Inl Struct

WWC 119     2-Year 0.88 179.19 179.79 179.82 0.009188 0.72 1.22 6.00 0.51

WWC 111     2-Year 0.88 179.12 179.72 179.75 0.008543 0.71 1.24 6.00 0.50

WWC 107     2-Year 0.88 179.09 179.69 179.72 0.009537 0.73 1.20 5.97 0.52

WWC 94      2-Year 0.88 178.96 179.56 179.59 0.009184 0.72 1.22 6.00 0.51

WWC 88      2-Year 0.88 178.91 179.51 179.53 0.009646 0.74 1.20 5.95 0.52

WWC 78      2-Year 0.88 178.82 179.39 179.32 179.43 0.011802 0.98 1.25 6.72 0.60

WWC 58      2-Year 0.88 178.66 179.23 179.15 179.25 0.008441 0.83 1.93 12.17 0.51

WWC 48      2-Year 0.88 178.96 179.07 179.06 179.09 0.039991 0.58 1.52 27.65 0.79



  

HEC-RAS  Plan: Post-Develop   River: Wyldewood Creek   Reach: WWC    Profile: 5-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     5-Year 1.71 183.27 184.00 183.80 184.01 0.003585 0.53 3.25 12.91 0.33

WWC 415     Bridge

WWC 413     5-Year 1.71 183.13 183.63 183.61 183.78 0.029461 1.73 0.99 2.98 0.96

WWC 383     5-Year 1.71 182.43 182.95 182.92 183.06 0.019416 1.62 1.44 5.50 0.82

WWC 363     5-Year 1.71 181.95 182.44 182.44 182.58 0.024998 1.76 1.31 5.35 0.92

WWC 343     5-Year 1.71 181.58 182.18 182.25 0.008860 1.25 1.95 6.03 0.57

WWC 323     5-Year 1.71 181.40 181.99 182.06 0.010209 1.31 1.84 5.92 0.61

WWC 313     5-Year 1.71 181.31 181.87 181.80 181.96 0.012469 1.40 1.71 5.78 0.67

WWC 303     5-Year 1.71 181.22 181.64 181.64 181.77 0.036223 1.85 1.21 4.89 1.09

WWC 280     Culvert

WWC 277     5-Year 1.71 180.80 181.16 181.19 0.005526 0.83 2.06 14.79 0.44

WWC 261     5-Year 1.71 180.51 181.13 181.15 0.001131 0.55 4.33 9.89 0.22

WWC 254     5-Year 1.71 180.39 181.13 181.14 0.000634 0.46 5.19 10.02 0.17

WWC 249     5-Year 1.71 180.29 181.13 180.53 181.13 0.000390 0.31 5.54 10.91 0.13

WWC 230     Culvert

WWC 208     5-Year 1.71 179.80 180.33 180.33 180.48 0.039820 1.73 0.99 151.80 1.01

WWC 199     5-Year 1.71 179.75 180.26 180.27 0.001579 0.38 4.44 152.47 0.21

WWC 168     5-Year 1.71 179.43 180.24 180.24 0.000494 0.37 8.62 206.25 0.14

WWC 162     5-Year 1.71 179.41 180.20 180.23 0.004079 0.72 2.37 6.07 0.37

WWC 160     5-Year 1.71 179.41 180.19 180.22 0.004442 0.74 2.31 6.00 0.38

WWC 156     5-Year 1.71 179.39 180.17 180.20 0.004380 0.74 2.32 6.00 0.38

WWC 146     5-Year 1.71 179.36 180.12 180.15 0.005412 0.79 2.17 6.00 0.42

WWC 141     5-Year 1.71 179.35 180.08 180.12 0.006931 0.85 2.00 6.00 0.47

WWC 136     5-Year 1.71 179.34 180.04 180.08 0.009609 0.94 1.81 6.00 0.55

WWC 133     5-Year 1.71 179.32 179.92 179.92 180.02 0.035379 1.42 1.21 5.98 1.01

WWC 132     Inl Struct

WWC 119     5-Year 1.71 179.19 179.89 179.94 0.009173 0.93 1.84 6.00 0.54

WWC 111     5-Year 1.71 179.12 179.83 179.87 0.008837 0.92 1.86 6.00 0.53

WWC 107     5-Year 1.71 179.09 179.79 179.83 0.009668 0.95 1.81 6.00 0.55

WWC 94      5-Year 1.71 178.96 179.66 179.71 0.008893 0.93 1.86 6.35 0.53

WWC 88      5-Year 1.71 178.91 179.61 179.66 0.008762 0.92 1.88 6.64 0.53

WWC 78      5-Year 1.71 178.82 179.49 179.42 179.55 0.013100 1.28 2.01 8.26 0.67

WWC 58      5-Year 1.71 178.66 179.31 179.23 179.34 0.010774 1.11 2.97 15.04 0.60

WWC 48      5-Year 1.71 178.96 179.09 179.09 179.12 0.060298 0.80 2.15 32.84 1.00



  

HEC-RAS  Plan: Post-Develop   River: Wyldewood Creek   Reach: WWC    Profile: 10-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     10-Year 2.32 183.27 184.04 183.85 184.06 0.003586 0.59 4.12 20.71 0.34

WWC 415     Bridge

WWC 413     10-Year 2.32 183.13 183.76 183.76 183.86 0.013774 1.48 2.15 15.21 0.70

WWC 383     10-Year 2.32 182.43 183.01 182.99 183.15 0.020466 1.83 1.78 5.86 0.86

WWC 363     10-Year 2.32 181.95 182.51 182.51 182.66 0.023326 1.91 1.70 5.77 0.92

WWC 343     10-Year 2.32 181.58 182.27 182.34 0.008895 1.39 2.45 6.51 0.59

WWC 323     10-Year 2.32 181.40 182.06 182.15 0.010354 1.46 2.31 6.38 0.63

WWC 313     10-Year 2.32 181.31 181.94 181.87 182.04 0.012838 1.57 2.13 6.21 0.70

WWC 303     10-Year 2.32 181.22 181.70 181.70 181.86 0.033251 2.02 1.54 5.28 1.08

WWC 280     Culvert

WWC 277     10-Year 2.32 180.80 181.22 181.27 0.005690 0.94 2.46 15.71 0.46

WWC 261     10-Year 2.32 180.51 181.20 181.22 0.001443 0.66 4.98 10.50 0.25

WWC 254     10-Year 2.32 180.39 181.19 181.21 0.000860 0.56 5.83 10.53 0.20

WWC 249     10-Year 2.32 180.29 181.19 180.59 181.20 0.000543 0.38 6.13 12.71 0.15

WWC 230     Culvert

WWC 208     10-Year 2.32 179.80 180.40 180.40 180.58 0.038191 1.85 1.25 163.12 1.01

WWC 199     10-Year 2.32 179.75 180.35 180.36 0.001515 0.41 5.62 162.18 0.21

WWC 168     10-Year 2.32 179.43 180.32 180.33 0.000544 0.42 10.15 208.37 0.15

WWC 162     10-Year 2.32 179.41 180.28 180.31 0.004359 0.82 2.81 8.11 0.38

WWC 160     10-Year 2.32 179.41 180.26 180.30 0.004713 0.85 2.74 6.00 0.40

WWC 156     10-Year 2.32 179.39 180.24 180.28 0.004709 0.85 2.74 6.00 0.40

WWC 146     10-Year 2.32 179.36 180.18 180.23 0.005850 0.91 2.56 6.00 0.44

WWC 141     10-Year 2.32 179.35 180.14 180.19 0.007442 0.98 2.38 6.00 0.50

WWC 136     10-Year 2.32 179.34 180.10 179.98 180.16 0.010167 1.08 2.15 6.00 0.57

WWC 133     10-Year 2.32 179.32 179.96 179.96 180.09 0.033969 1.57 1.48 6.00 1.01

WWC 132     Inl Struct

WWC 119     10-Year 2.32 179.19 179.96 180.01 0.009244 1.04 2.22 6.00 0.55

WWC 111     10-Year 2.32 179.12 179.89 179.94 0.009030 1.04 2.23 6.00 0.54

WWC 107     10-Year 2.32 179.09 179.85 179.91 0.009794 1.07 2.18 6.00 0.56

WWC 94      10-Year 2.32 178.96 179.73 179.78 0.008955 1.04 2.25 6.55 0.55

WWC 88      10-Year 2.32 178.91 179.68 179.73 0.008741 1.03 2.30 7.01 0.54

WWC 78      10-Year 2.32 178.82 179.55 179.48 179.62 0.013906 1.45 2.49 9.12 0.71

WWC 58      10-Year 2.32 178.66 179.34 179.27 179.39 0.012676 1.28 3.56 16.42 0.66

WWC 48      10-Year 2.32 178.96 179.11 179.11 179.14 0.060362 0.86 2.70 36.81 1.01



  

HEC-RAS  Plan: Post-Develop   River: Wyldewood Creek   Reach: WWC    Profile: 25-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     25-Year 3.14 183.27 184.10 183.90 184.12 0.003381 0.64 5.32 24.61 0.34

WWC 415     Bridge

WWC 413     25-Year 3.14 183.13 183.83 183.83 183.91 0.011086 1.45 3.40 23.61 0.64

WWC 383     25-Year 3.14 182.43 183.07 183.06 183.25 0.022003 2.07 2.19 6.26 0.92

WWC 363     25-Year 3.14 181.95 182.60 182.58 182.77 0.021750 2.07 2.20 6.27 0.91

WWC 343     25-Year 3.14 181.58 182.36 182.45 0.008963 1.54 3.08 7.07 0.61

WWC 323     25-Year 3.14 181.40 182.15 182.25 0.010519 1.63 2.90 6.91 0.65

WWC 313     25-Year 3.14 181.31 182.02 181.94 182.14 0.013475 1.76 2.64 6.68 0.73

WWC 303     25-Year 3.14 181.22 181.78 181.78 181.97 0.029332 2.18 1.99 5.77 1.05

WWC 280     Culvert

WWC 277     25-Year 3.14 180.80 181.30 181.36 0.005999 1.08 2.90 16.73 0.49

WWC 261     25-Year 3.14 180.51 181.27 181.30 0.001804 0.79 5.77 11.19 0.29

WWC 254     25-Year 3.14 180.39 181.26 181.28 0.001140 0.69 6.61 11.11 0.23

WWC 249     25-Year 3.14 180.29 181.26 180.65 181.28 0.000727 0.46 6.82 14.75 0.18

WWC 230     Culvert

WWC 208     25-Year 3.14 179.80 180.49 180.49 180.69 0.036716 2.02 1.55 172.08 1.01

WWC 199     25-Year 3.14 179.75 180.45 180.46 0.001373 0.44 7.12 172.12 0.21

WWC 168     25-Year 3.14 179.43 180.42 180.43 0.000589 0.48 11.97 210.89 0.16

WWC 162     25-Year 3.14 179.41 180.36 180.41 0.004683 0.94 3.34 10.51 0.40

WWC 160     25-Year 3.14 179.41 180.35 180.40 0.005032 0.96 3.26 6.00 0.42

WWC 156     25-Year 3.14 179.39 180.33 180.38 0.005082 0.97 3.25 6.00 0.42

WWC 146     25-Year 3.14 179.36 180.26 180.32 0.006343 1.04 3.03 6.00 0.47

WWC 141     25-Year 3.14 179.35 180.22 180.28 0.007993 1.12 2.81 6.00 0.52

WWC 136     25-Year 3.14 179.34 180.16 180.04 180.24 0.010774 1.23 2.56 6.00 0.60

WWC 133     25-Year 3.14 179.32 180.02 180.02 180.17 0.032237 1.73 1.81 6.00 1.01

WWC 132     Inl Struct

WWC 119     25-Year 3.14 179.19 180.03 180.10 0.009319 1.17 2.68 6.00 0.56

WWC 111     25-Year 3.14 179.12 179.96 180.03 0.009273 1.17 2.68 6.00 0.56

WWC 107     25-Year 3.14 179.09 179.92 180.00 0.010068 1.20 2.61 6.00 0.58

WWC 94      25-Year 3.14 178.96 179.80 179.87 0.009178 1.18 2.72 6.79 0.57

WWC 88      25-Year 3.14 178.91 179.75 179.81 0.008888 1.16 2.81 7.44 0.56

WWC 78      25-Year 3.14 178.82 179.61 179.54 179.70 0.014886 1.64 3.08 10.06 0.75

WWC 58      25-Year 3.14 178.66 179.38 179.32 179.44 0.014933 1.49 4.24 17.91 0.73

WWC 48      25-Year 3.14 178.96 179.13 179.13 179.17 0.057891 0.91 3.44 41.56 1.01



  

HEC-RAS  Plan: Post-Develop   River: Wyldewood Creek   Reach: WWC    Profile: 50-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     50-Year 3.76 183.27 184.13 183.94 184.15 0.003177 0.66 6.21 25.81 0.34

WWC 415     Bridge

WWC 413     50-Year 3.76 183.13 183.85 183.85 183.94 0.012348 1.58 3.82 26.45 0.68

WWC 383     50-Year 3.76 182.43 183.12 183.11 183.31 0.022458 2.22 2.49 6.54 0.94

WWC 363     50-Year 3.76 181.95 182.65 182.63 182.84 0.020888 2.17 2.56 6.61 0.91

WWC 343     50-Year 3.76 181.58 182.42 182.52 0.009011 1.64 3.53 7.44 0.62

WWC 323     50-Year 3.76 181.40 182.21 182.32 0.010520 1.73 3.32 7.27 0.66

WWC 313     50-Year 3.76 181.31 182.04 181.99 182.20 0.016758 2.01 2.78 6.81 0.82

WWC 303     50-Year 3.76 181.22 181.89 181.83 182.04 0.017915 1.98 2.64 6.45 0.85

WWC 280     Culvert

WWC 277     50-Year 3.76 180.80 181.35 181.42 0.006334 1.18 3.18 17.38 0.51

WWC 261     50-Year 3.76 180.51 181.32 181.35 0.002069 0.88 6.29 11.62 0.31

WWC 254     50-Year 3.76 180.39 181.31 181.33 0.001352 0.77 7.11 11.48 0.26

WWC 249     50-Year 3.76 180.29 181.31 180.69 181.32 0.000852 0.52 7.27 15.24 0.19

WWC 230     Culvert

WWC 208     50-Year 3.76 179.80 180.54 180.54 180.77 0.035423 2.12 1.78 178.71 1.01

WWC 199     50-Year 3.76 179.75 180.51 180.52 0.001285 0.46 8.19 177.11 0.20

WWC 168     50-Year 3.76 179.43 180.49 180.50 0.000617 0.51 13.20 212.60 0.17

WWC 162     50-Year 3.76 179.41 180.42 180.47 0.004934 1.02 3.69 12.12 0.42

WWC 160     50-Year 3.76 179.41 180.41 180.46 0.005275 1.04 3.60 6.00 0.43

WWC 156     50-Year 3.76 179.39 180.39 180.44 0.005362 1.05 3.59 6.00 0.43

WWC 146     50-Year 3.76 179.36 180.31 180.38 0.006737 1.13 3.33 6.00 0.48

WWC 141     50-Year 3.76 179.35 180.26 180.34 0.008509 1.22 3.09 6.00 0.54

WWC 136     50-Year 3.76 179.34 180.20 180.30 0.011665 1.34 2.80 6.00 0.63

WWC 133     50-Year 3.76 179.32 180.10 180.06 180.24 0.021651 1.63 2.30 6.00 0.84

WWC 132     Inl Struct

WWC 119     50-Year 3.76 179.19 180.09 180.17 0.009403 1.25 3.00 6.00 0.57

WWC 111     50-Year 3.76 179.12 180.02 180.10 0.009466 1.26 2.99 6.00 0.57

WWC 107     50-Year 3.76 179.09 179.97 180.06 0.010274 1.29 2.91 6.00 0.59

WWC 94      50-Year 3.76 178.96 179.84 179.92 0.009419 1.27 3.04 6.94 0.58

WWC 88      50-Year 3.76 178.91 179.79 179.87 0.009083 1.25 3.15 7.71 0.57

WWC 78      50-Year 3.76 178.82 179.65 179.58 179.76 0.015478 1.76 3.50 10.67 0.77

WWC 58      50-Year 3.76 178.66 179.41 179.35 179.47 0.016739 1.63 4.68 18.80 0.78

WWC 48      50-Year 3.76 178.96 179.14 179.14 179.18 0.056662 0.95 3.97 44.64 1.02



  

HEC-RAS  Plan: Post-Develop   River: Wyldewood Creek   Reach: WWC    Profile: 100-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     100-Year 4.44 183.27 184.15 183.97 184.18 0.003529 0.72 6.73 26.59 0.36

WWC 415     Bridge

WWC 413     100-Year 4.44 183.13 183.88 183.88 183.97 0.012071 1.62 4.48 30.56 0.68

WWC 383     100-Year 4.44 182.43 183.17 183.16 183.38 0.022965 2.37 2.80 6.83 0.96

WWC 363     100-Year 4.44 181.95 182.71 182.68 182.90 0.020160 2.27 2.94 6.95 0.91

WWC 343     100-Year 4.44 181.58 182.48 182.59 0.009052 1.74 4.00 7.81 0.63

WWC 323     100-Year 4.44 181.40 182.27 182.39 0.010703 1.84 3.75 7.61 0.68

WWC 313     100-Year 4.44 181.31 182.11 182.27 0.015459 2.08 3.26 7.22 0.80

WWC 303     100-Year 4.44 181.22 182.01 181.88 182.14 0.012250 1.87 3.31 7.15 0.73

WWC 280     Culvert

WWC 277     100-Year 4.44 180.80 181.40 181.48 0.006612 1.28 3.46 18.05 0.53

WWC 261     100-Year 4.44 180.51 181.36 181.40 0.002306 0.96 6.87 12.08 0.33

WWC 254     100-Year 4.44 180.39 181.36 181.39 0.001556 0.86 7.66 11.86 0.28

WWC 249     100-Year 4.44 180.29 181.36 180.73 181.37 0.000964 0.57 7.75 15.33 0.21

WWC 230     Culvert

WWC 208     100-Year 4.44 179.80 180.60 180.60 180.85 0.033865 2.20 2.02 185.70 1.00

WWC 199     100-Year 4.44 179.75 180.59 180.60 0.001172 0.48 9.33 182.28 0.20

WWC 168     100-Year 4.44 179.43 180.56 180.57 0.000634 0.54 14.51 214.41 0.17

WWC 162     100-Year 4.44 179.41 180.48 180.55 0.005095 1.09 4.06 14.97 0.42

WWC 160     100-Year 4.44 179.41 180.47 180.53 0.005437 1.12 3.98 6.00 0.44

WWC 156     100-Year 4.44 179.39 180.45 180.51 0.005541 1.12 3.95 6.00 0.44

WWC 146     100-Year 4.44 179.36 180.37 180.45 0.006903 1.21 3.68 6.00 0.49

WWC 141     100-Year 4.44 179.35 180.32 180.41 0.008555 1.29 3.43 6.00 0.55

WWC 136     100-Year 4.44 179.34 180.26 180.36 0.011185 1.41 3.15 6.00 0.62

WWC 133     100-Year 4.44 179.32 180.19 180.10 180.32 0.015464 1.56 2.84 6.00 0.72

WWC 132     Inl Struct

WWC 119     100-Year 4.44 179.19 180.14 180.23 0.009532 1.34 3.32 6.00 0.57

WWC 111     100-Year 4.44 179.12 180.07 180.16 0.009720 1.35 3.30 6.00 0.58

WWC 107     100-Year 4.44 179.09 180.02 180.12 0.010575 1.38 3.21 6.00 0.60

WWC 94      100-Year 4.44 178.96 179.89 179.98 0.009711 1.36 3.36 7.09 0.60

WWC 88      100-Year 4.44 178.91 179.84 179.93 0.009328 1.34 3.51 7.99 0.59

WWC 78      100-Year 4.44 178.82 179.72 179.63 179.82 0.012936 1.75 4.29 11.75 0.72

WWC 58      100-Year 4.44 178.66 179.38 179.38 179.50 0.031618 2.14 4.14 17.71 1.06

WWC 48      100-Year 4.44 178.96 179.36 179.15 179.36 0.001022 0.22 20.08 98.87 0.16



  

HEC-RAS  Plan: Post-Develop   River: Wyldewood Creek   Reach: WWC    Profile: Regional

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     Regional 12.83 183.27 184.34 184.21 184.39 0.004342 1.03 14.33 53.03 0.43

WWC 415     Bridge

WWC 413     Regional 12.83 183.13 184.23 184.29 0.004178 1.31 14.45 65.29 0.43

WWC 383     Regional 12.83 182.43 183.63 183.63 183.99 0.021031 3.28 6.55 9.57 1.01

WWC 363     Regional 12.83 181.95 183.27 183.53 0.013548 2.83 7.78 10.31 0.83

WWC 343     Regional 12.83 181.58 183.16 183.30 0.006061 2.16 10.65 11.86 0.57

WWC 323     Regional 12.83 181.40 183.07 183.19 0.004719 1.98 11.75 12.41 0.51

WWC 313     Regional 12.83 181.31 183.04 183.14 0.004022 1.88 12.51 12.77 0.47

WWC 303     Regional 12.83 181.22 182.95 182.33 183.10 0.004543 2.04 8.67 12.78 0.51

WWC 280     Culvert

WWC 277     Regional 12.83 180.80 181.82 182.06 0.009367 2.18 5.90 23.71 0.69

WWC 261     Regional 12.83 180.51 181.80 181.90 0.003743 1.62 13.10 16.24 0.45

WWC 254     Regional 12.83 180.39 181.78 181.87 0.003291 1.59 13.83 18.79 0.43

WWC 249     Regional 12.83 180.29 181.79 181.10 181.85 0.001861 1.07 12.33 17.04 0.31

WWC 230     Culvert

WWC 208     Regional 12.83 179.80 181.28 181.39 0.004510 1.41 8.58 219.72 0.42

WWC 199     Regional 12.83 179.75 181.31 181.33 0.000638 0.60 22.29 225.19 0.17

WWC 168     Regional 12.83 179.43 181.29 181.31 0.000633 0.78 27.82 233.12 0.19

WWC 162     Regional 12.83 179.41 181.13 181.26 0.005689 1.62 7.94 40.60 0.45

WWC 160     Regional 12.83 179.41 181.11 181.25 0.005895 1.64 7.84 6.00 0.46

WWC 156     Regional 12.83 179.39 181.09 181.23 0.005978 1.64 7.80 6.00 0.46

WWC 146     Regional 12.83 179.36 181.01 181.16 0.006658 1.71 7.52 6.00 0.49

WWC 141     Regional 12.83 179.35 180.97 181.12 0.007214 1.75 7.32 6.00 0.51

WWC 136     Regional 12.83 179.34 180.93 181.09 0.007729 1.79 7.15 6.00 0.52

WWC 133     Regional 12.83 179.32 180.90 180.49 181.07 0.007943 1.81 7.09 6.00 0.53

WWC 132     Inl Struct

WWC 119     Regional 12.83 179.19 180.64 180.85 0.011375 2.04 6.29 6.00 0.64

WWC 111     Regional 12.83 179.12 180.52 180.75 0.012922 2.13 6.01 6.00 0.68

WWC 107     Regional 12.83 179.09 180.43 180.69 0.015372 2.26 5.67 6.00 0.74

WWC 94      Regional 12.83 178.96 180.25 180.49 0.014139 2.24 6.17 8.74 0.76

WWC 88      Regional 12.83 178.91 180.19 180.40 0.012895 2.13 6.78 10.84 0.72

WWC 78      Regional 12.83 178.82 180.01 180.01 180.25 0.020598 2.88 8.82 19.44 0.97

WWC 58      Regional 12.83 178.66 179.74 179.62 179.84 0.014790 2.22 12.98 31.19 0.80

WWC 48      Regional 12.83 178.96 179.80 179.25 179.80 0.000160 0.18 76.98 164.35 0.07
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 323  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG Regional

WS Regional

Ground

Bank Sta

.08 .045 .08



 

0 2 4 6 8 10 12 14 16
181.0

181.5

182.0

182.5

183.0

183.5

Wyldewook Creek       Plan: Post-Development (50% Blocked)    9/9/2020 
Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 313  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 280      Culv  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 254  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 249  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 230      Culv  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek       Plan: Post-Development (50% Blocked)    9/9/2020 
Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 162  Start of constructed channel on west end of property
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 160  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 156  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 146  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 136  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 133  Upstream Culvert
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 132      IS  
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Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 119  Downstream Culvert
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Wyldewook Creek       Plan: Post-Development (50% Blocked)    9/9/2020 
Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 111  At building and Amenity Building on East side
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Wyldewook Creek       Plan: Post-Development (50% Blocked)    9/9/2020 
Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 107  
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Wyldewook Creek       Plan: Post-Development (50% Blocked)    9/9/2020 
Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 94  At rear of Building/Amenity area on East Side of property
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Wyldewook Creek       Plan: Post-Development (50% Blocked)    9/9/2020 
Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 88  
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Wyldewook Creek       Plan: Post-Development (50% Blocked)    9/9/2020 
Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 78  
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Wyldewook Creek       Plan: Post-Development (50% Blocked)    9/9/2020 
Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 58  Eastern Property Line
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Wyldewook Creek       Plan: Post-Development (50% Blocked)    9/9/2020 
Geom: Wyldewood Creek Blocked (Post-Dev)    Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek   Reach = WWC      RS = 48  
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HEC-RAS  Plan: Block   River: Wyldewood Creek   Reach: WWC    Profile: 2-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     2-Year 0.88 183.27 183.91 183.65 183.92 0.002549 0.40 2.21 10.25 0.27

WWC 415     Bridge

WWC 413     2-Year 0.88 183.13 183.49 183.47 183.59 0.027955 1.42 0.62 2.44 0.90

WWC 383     2-Year 0.88 182.43 182.84 182.81 182.91 0.018442 1.27 0.87 4.84 0.76

WWC 363     2-Year 0.88 181.95 182.33 182.33 182.43 0.026180 1.42 0.76 4.70 0.89

WWC 343     2-Year 0.88 181.58 182.05 182.09 0.008746 0.99 1.17 5.20 0.54

WWC 323     2-Year 0.88 181.40 181.86 181.90 0.009976 1.04 1.12 5.13 0.57

WWC 313     2-Year 0.88 181.31 181.75 181.69 181.81 0.011627 1.09 1.05 5.06 0.61

WWC 303     2-Year 0.88 181.22 181.53 181.53 181.62 0.042839 1.50 0.74 4.27 1.10

WWC 280     Culvert

WWC 277     2-Year 0.88 180.80 181.05 181.07 0.004449 0.60 1.48 13.43 0.38

WWC 261     2-Year 0.88 180.51 181.04 181.05 0.000537 0.34 3.47 9.04 0.15

WWC 254     2-Year 0.88 180.39 181.04 181.04 0.000270 0.27 4.33 9.30 0.11

WWC 249     2-Year 0.88 180.29 181.04 180.45 181.04 0.000158 0.18 4.76 8.57 0.08

WWC 230     Culvert

WWC 208     2-Year 0.88 179.80 180.76 180.77 0.000428 0.29 3.31 203.82 0.12

WWC 199     2-Year 0.88 179.75 180.77 180.77 0.000019 0.07 12.33 195.46 0.03

WWC 168     2-Year 0.88 179.43 180.77 180.77 0.000012 0.08 18.20 219.53 0.02

WWC 162     2-Year 0.88 179.41 180.76 180.77 0.000070 0.15 5.74 37.51 0.05

WWC 160     2-Year 0.88 179.41 180.76 180.77 0.000070 0.15 5.74 6.00 0.05

WWC 156     2-Year 0.88 179.39 180.76 180.76 0.000066 0.15 5.86 6.00 0.05

WWC 146     2-Year 0.88 179.36 180.76 180.76 0.000060 0.15 6.03 6.00 0.05

WWC 141     2-Year 0.88 179.35 180.76 180.76 0.000058 0.14 6.09 6.00 0.05

WWC 136     2-Year 0.88 179.34 180.76 180.76 0.000057 0.14 6.15 6.00 0.05

WWC 133     2-Year 0.88 179.32 180.76 179.83 180.76 0.000054 0.14 6.27 6.00 0.04

WWC 132     Inl Struct

WWC 119     2-Year 0.88 179.19 179.79 179.82 0.009186 0.72 1.22 6.00 0.51

WWC 111     2-Year 0.88 179.12 179.72 179.75 0.008543 0.71 1.24 6.00 0.50

WWC 107     2-Year 0.88 179.09 179.69 179.72 0.009537 0.73 1.20 5.97 0.52

WWC 94      2-Year 0.88 178.96 179.56 179.59 0.009184 0.72 1.22 6.00 0.51

WWC 88      2-Year 0.88 178.91 179.51 179.53 0.009646 0.74 1.20 5.95 0.52

WWC 78      2-Year 0.88 178.82 179.39 179.32 179.43 0.011802 0.98 1.25 6.72 0.60

WWC 58      2-Year 0.88 178.66 179.23 179.15 179.25 0.008441 0.83 1.93 12.17 0.51

WWC 48      2-Year 0.88 178.96 179.07 179.06 179.09 0.039991 0.58 1.52 27.65 0.79



  

HEC-RAS  Plan: Block   River: Wyldewood Creek   Reach: WWC    Profile: 5-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     5-Year 1.71 183.27 184.00 183.80 184.01 0.003585 0.53 3.25 12.91 0.33

WWC 415     Bridge

WWC 413     5-Year 1.71 183.13 183.63 183.61 183.78 0.029461 1.73 0.99 2.98 0.96

WWC 383     5-Year 1.71 182.43 182.95 182.92 183.06 0.019416 1.62 1.44 5.50 0.82

WWC 363     5-Year 1.71 181.95 182.44 182.44 182.58 0.024998 1.76 1.31 5.35 0.92

WWC 343     5-Year 1.71 181.58 182.18 182.25 0.008860 1.25 1.95 6.03 0.57

WWC 323     5-Year 1.71 181.40 181.99 182.06 0.010209 1.31 1.84 5.92 0.61

WWC 313     5-Year 1.71 181.31 181.87 181.80 181.96 0.012469 1.40 1.71 5.78 0.67

WWC 303     5-Year 1.71 181.22 181.64 181.64 181.77 0.036223 1.85 1.21 4.89 1.09

WWC 280     Culvert

WWC 277     5-Year 1.71 180.80 181.17 181.20 0.004841 0.80 2.15 14.99 0.42

WWC 261     5-Year 1.71 180.51 181.15 181.16 0.001023 0.53 4.50 10.05 0.21

WWC 254     5-Year 1.71 180.39 181.15 181.16 0.000582 0.45 5.36 10.16 0.16

WWC 249     5-Year 1.71 180.29 181.15 180.53 181.15 0.000361 0.30 5.70 11.41 0.12

WWC 230     Culvert

WWC 208     5-Year 1.71 179.80 180.90 180.91 0.000570 0.38 4.74 211.05 0.14

WWC 199     5-Year 1.71 179.75 180.91 180.91 0.000040 0.12 14.75 204.16 0.04

WWC 168     5-Year 1.71 179.43 180.90 180.90 0.000029 0.14 20.73 223.04 0.04

WWC 162     5-Year 1.71 179.41 180.90 180.90 0.000177 0.26 6.56 39.80 0.08

WWC 160     5-Year 1.71 179.41 180.90 180.90 0.000178 0.26 6.55 6.00 0.08

WWC 156     5-Year 1.71 179.39 180.90 180.90 0.000169 0.26 6.67 6.00 0.08

WWC 146     5-Year 1.71 179.36 180.90 180.90 0.000156 0.25 6.84 6.00 0.07

WWC 141     5-Year 1.71 179.35 180.90 180.90 0.000153 0.25 6.90 6.00 0.07

WWC 136     5-Year 1.71 179.34 180.90 180.90 0.000149 0.25 6.95 6.00 0.07

WWC 133     5-Year 1.71 179.32 180.90 179.92 180.90 0.000142 0.24 7.07 6.00 0.07

WWC 132     Inl Struct

WWC 119     5-Year 1.71 179.19 179.89 179.94 0.009179 0.93 1.84 6.00 0.54

WWC 111     5-Year 1.71 179.12 179.83 179.87 0.008842 0.92 1.86 6.00 0.53

WWC 107     5-Year 1.71 179.09 179.79 179.83 0.009669 0.95 1.81 6.00 0.55

WWC 94      5-Year 1.71 178.96 179.66 179.71 0.008893 0.93 1.86 6.35 0.53

WWC 88      5-Year 1.71 178.91 179.61 179.66 0.008762 0.92 1.88 6.64 0.53

WWC 78      5-Year 1.71 178.82 179.49 179.42 179.55 0.013100 1.28 2.01 8.26 0.67

WWC 58      5-Year 1.71 178.66 179.31 179.23 179.34 0.010774 1.11 2.97 15.04 0.60

WWC 48      5-Year 1.71 178.96 179.09 179.09 179.12 0.060298 0.80 2.15 32.84 1.00



  

HEC-RAS  Plan: Block   River: Wyldewood Creek   Reach: WWC    Profile: 10-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     10-Year 2.32 183.27 184.04 183.85 184.06 0.003586 0.59 4.12 20.71 0.34

WWC 415     Bridge

WWC 413     10-Year 2.32 183.13 183.76 183.76 183.86 0.013774 1.48 2.15 15.21 0.70

WWC 383     10-Year 2.32 182.43 183.01 182.99 183.15 0.020466 1.83 1.78 5.86 0.86

WWC 363     10-Year 2.32 181.95 182.51 182.51 182.66 0.023326 1.91 1.70 5.77 0.92

WWC 343     10-Year 2.32 181.58 182.27 182.34 0.008895 1.39 2.45 6.51 0.59

WWC 323     10-Year 2.32 181.40 182.06 182.15 0.010354 1.46 2.31 6.38 0.63

WWC 313     10-Year 2.32 181.31 181.94 181.87 182.04 0.012838 1.57 2.13 6.21 0.70

WWC 303     10-Year 2.32 181.22 181.70 181.70 181.86 0.033251 2.02 1.54 5.28 1.08

WWC 280     Culvert

WWC 277     10-Year 2.32 180.80 181.23 181.28 0.005212 0.92 2.52 15.86 0.45

WWC 261     10-Year 2.32 180.51 181.21 181.23 0.001340 0.64 5.13 10.63 0.24

WWC 254     10-Year 2.32 180.39 181.21 181.22 0.000806 0.55 5.98 10.65 0.19

WWC 249     10-Year 2.32 180.29 181.21 180.59 181.21 0.000511 0.37 6.26 13.11 0.15

WWC 230     Culvert

WWC 208     10-Year 2.32 179.80 180.99 181.00 0.000594 0.42 5.66 215.72 0.15

WWC 199     10-Year 2.32 179.75 181.00 181.00 0.000054 0.15 16.36 208.96 0.05

WWC 168     10-Year 2.32 179.43 180.99 180.99 0.000042 0.18 22.36 225.29 0.05

WWC 162     10-Year 2.32 179.41 180.99 180.99 0.000260 0.33 7.08 40.10 0.10

WWC 160     10-Year 2.32 179.41 180.99 180.99 0.000261 0.33 7.07 6.00 0.10

WWC 156     10-Year 2.32 179.39 180.99 180.99 0.000249 0.32 7.19 6.00 0.09

WWC 146     10-Year 2.32 179.36 180.98 180.99 0.000233 0.32 7.35 6.00 0.09

WWC 141     10-Year 2.32 179.35 180.98 180.99 0.000228 0.31 7.41 6.00 0.09

WWC 136     10-Year 2.32 179.34 180.98 180.99 0.000223 0.31 7.46 6.00 0.09

WWC 133     10-Year 2.32 179.32 180.98 179.96 180.99 0.000213 0.31 7.58 6.00 0.09

WWC 132     Inl Struct

WWC 119     10-Year 2.32 179.19 179.96 180.01 0.009244 1.04 2.22 6.00 0.55

WWC 111     10-Year 2.32 179.12 179.89 179.94 0.009029 1.04 2.23 6.00 0.54

WWC 107     10-Year 2.32 179.09 179.85 179.91 0.009793 1.06 2.18 6.00 0.56

WWC 94      10-Year 2.32 178.96 179.73 179.78 0.008955 1.04 2.25 6.55 0.55

WWC 88      10-Year 2.32 178.91 179.68 179.73 0.008741 1.03 2.30 7.01 0.54

WWC 78      10-Year 2.32 178.82 179.55 179.48 179.62 0.013906 1.45 2.49 9.12 0.71

WWC 58      10-Year 2.32 178.66 179.34 179.27 179.39 0.012676 1.28 3.56 16.42 0.66

WWC 48      10-Year 2.32 178.96 179.11 179.11 179.14 0.060362 0.86 2.70 36.81 1.01



  

HEC-RAS  Plan: Block   River: Wyldewood Creek   Reach: WWC    Profile: 25-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     25-Year 3.14 183.27 184.10 183.90 184.12 0.003381 0.64 5.32 24.61 0.34

WWC 415     Bridge

WWC 413     25-Year 3.14 183.13 183.83 183.83 183.91 0.011086 1.45 3.40 23.61 0.64

WWC 383     25-Year 3.14 182.43 183.07 183.06 183.25 0.022003 2.07 2.19 6.26 0.92

WWC 363     25-Year 3.14 181.95 182.60 182.58 182.77 0.021750 2.07 2.20 6.27 0.91

WWC 343     25-Year 3.14 181.58 182.36 182.45 0.008963 1.54 3.08 7.07 0.61

WWC 323     25-Year 3.14 181.40 182.15 182.25 0.010519 1.63 2.90 6.91 0.65

WWC 313     25-Year 3.14 181.31 182.02 181.94 182.14 0.013475 1.76 2.64 6.68 0.73

WWC 303     25-Year 3.14 181.22 181.78 181.78 181.97 0.029332 2.18 1.99 5.77 1.05

WWC 280     Culvert

WWC 277     25-Year 3.14 180.80 181.30 181.36 0.005878 1.08 2.92 16.77 0.49

WWC 261     25-Year 3.14 180.51 181.27 181.30 0.001770 0.78 5.81 11.22 0.29

WWC 254     25-Year 3.14 180.39 181.27 181.29 0.001121 0.68 6.65 11.14 0.23

WWC 249     25-Year 3.14 180.29 181.27 180.65 181.28 0.000715 0.46 6.86 14.86 0.17

WWC 230     Culvert

WWC 208     25-Year 3.14 179.80 181.10 181.11 0.000615 0.46 6.72 217.36 0.15

WWC 199     25-Year 3.14 179.75 181.10 181.10 0.000070 0.18 18.27 221.05 0.05

WWC 168     25-Year 3.14 179.43 181.10 181.10 0.000060 0.22 24.25 227.91 0.06

WWC 162     25-Year 3.14 179.41 181.09 181.10 0.000376 0.41 7.68 40.45 0.12

WWC 160     25-Year 3.14 179.41 181.09 181.10 0.000376 0.41 7.67 6.00 0.12

WWC 156     25-Year 3.14 179.39 181.09 181.09 0.000361 0.40 7.79 6.00 0.11

WWC 146     25-Year 3.14 179.36 181.08 181.09 0.000340 0.40 7.94 6.00 0.11

WWC 141     25-Year 3.14 179.35 181.08 181.09 0.000334 0.39 8.00 6.00 0.11

WWC 136     25-Year 3.14 179.34 181.08 181.09 0.000327 0.39 8.05 6.00 0.11

WWC 133     25-Year 3.14 179.32 181.08 180.02 181.09 0.000315 0.38 8.16 6.00 0.11

WWC 132     Inl Struct

WWC 119     25-Year 3.14 179.19 180.03 180.10 0.009319 1.17 2.68 6.00 0.56

WWC 111     25-Year 3.14 179.12 179.96 180.03 0.009273 1.17 2.68 6.00 0.56

WWC 107     25-Year 3.14 179.09 179.92 180.00 0.010068 1.20 2.61 6.00 0.58

WWC 94      25-Year 3.14 178.96 179.80 179.87 0.009178 1.18 2.72 6.79 0.57

WWC 88      25-Year 3.14 178.91 179.75 179.81 0.008888 1.16 2.81 7.44 0.56

WWC 78      25-Year 3.14 178.82 179.61 179.54 179.70 0.014886 1.64 3.08 10.06 0.75

WWC 58      25-Year 3.14 178.66 179.38 179.32 179.44 0.014933 1.49 4.24 17.91 0.73

WWC 48      25-Year 3.14 178.96 179.13 179.13 179.17 0.057891 0.91 3.44 41.56 1.01



  

HEC-RAS  Plan: Block   River: Wyldewood Creek   Reach: WWC    Profile: 50-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     50-Year 3.76 183.27 184.13 183.94 184.15 0.003177 0.66 6.21 25.81 0.34

WWC 415     Bridge

WWC 413     50-Year 3.76 183.13 183.85 183.85 183.94 0.012348 1.58 3.82 26.45 0.68

WWC 383     50-Year 3.76 182.43 183.12 183.11 183.31 0.022458 2.22 2.49 6.54 0.94

WWC 363     50-Year 3.76 181.95 182.65 182.63 182.84 0.020888 2.17 2.56 6.61 0.91

WWC 343     50-Year 3.76 181.58 182.42 182.52 0.009011 1.64 3.53 7.44 0.62

WWC 323     50-Year 3.76 181.40 182.21 182.32 0.010520 1.73 3.32 7.27 0.66

WWC 313     50-Year 3.76 181.31 182.04 181.99 182.20 0.016758 2.01 2.78 6.81 0.82

WWC 303     50-Year 3.76 181.22 181.89 181.83 182.04 0.017915 1.98 2.64 6.45 0.85

WWC 280     Culvert

WWC 277     50-Year 3.76 180.80 181.36 181.43 0.005812 1.15 3.26 17.57 0.49

WWC 261     50-Year 3.76 180.51 181.33 181.36 0.001904 0.85 6.50 11.79 0.30

WWC 254     50-Year 3.76 180.39 181.33 181.35 0.001255 0.75 7.32 11.62 0.25

WWC 249     50-Year 3.76 180.29 181.33 180.69 181.34 0.000786 0.51 7.46 15.27 0.19

WWC 230     Culvert

WWC 208     50-Year 3.76 179.80 181.17 181.18 0.000610 0.49 7.50 218.35 0.15

WWC 199     50-Year 3.76 179.75 181.18 181.18 0.000080 0.20 19.70 222.91 0.06

WWC 168     50-Year 3.76 179.43 181.17 181.18 0.000071 0.25 25.63 229.83 0.06

WWC 162     50-Year 3.76 179.41 181.16 181.17 0.000458 0.46 8.12 40.70 0.13

WWC 160     50-Year 3.76 179.41 181.16 181.17 0.000459 0.46 8.11 6.00 0.13

WWC 156     50-Year 3.76 179.39 181.16 181.17 0.000441 0.46 8.22 6.00 0.12

WWC 146     50-Year 3.76 179.36 181.15 181.16 0.000418 0.45 8.38 6.00 0.12

WWC 141     50-Year 3.76 179.35 181.15 181.16 0.000411 0.45 8.42 6.00 0.12

WWC 136     50-Year 3.76 179.34 181.15 181.16 0.000404 0.44 8.47 6.00 0.12

WWC 133     50-Year 3.76 179.32 181.15 180.06 181.16 0.000389 0.44 8.59 6.00 0.12

WWC 132     Inl Struct

WWC 119     50-Year 3.76 179.19 180.09 180.17 0.009406 1.25 3.00 6.00 0.57

WWC 111     50-Year 3.76 179.12 180.02 180.10 0.009464 1.26 2.99 6.00 0.57

WWC 107     50-Year 3.76 179.09 179.97 180.06 0.010271 1.29 2.91 6.00 0.59

WWC 94      50-Year 3.76 178.96 179.84 179.92 0.009419 1.27 3.04 6.94 0.58

WWC 88      50-Year 3.76 178.91 179.79 179.87 0.009083 1.25 3.15 7.71 0.57

WWC 78      50-Year 3.76 178.82 179.65 179.58 179.76 0.015478 1.76 3.50 10.67 0.77

WWC 58      50-Year 3.76 178.66 179.41 179.35 179.47 0.016739 1.63 4.68 18.80 0.78

WWC 48      50-Year 3.76 178.96 179.14 179.14 179.18 0.056662 0.95 3.97 44.64 1.02



  

HEC-RAS  Plan: Block   River: Wyldewood Creek   Reach: WWC    Profile: 100-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     100-Year 4.44 183.27 184.15 183.97 184.18 0.003529 0.72 6.73 26.59 0.36

WWC 415     Bridge

WWC 413     100-Year 4.44 183.13 183.88 183.88 183.97 0.012071 1.62 4.48 30.56 0.68

WWC 383     100-Year 4.44 182.43 183.17 183.16 183.38 0.022965 2.37 2.80 6.83 0.96

WWC 363     100-Year 4.44 181.95 182.71 182.68 182.90 0.020160 2.27 2.94 6.95 0.91

WWC 343     100-Year 4.44 181.58 182.48 182.59 0.009052 1.74 4.00 7.81 0.63

WWC 323     100-Year 4.44 181.40 182.27 182.39 0.010703 1.84 3.75 7.61 0.68

WWC 313     100-Year 4.44 181.31 182.11 182.27 0.015459 2.08 3.26 7.22 0.80

WWC 303     100-Year 4.44 181.22 182.01 181.88 182.14 0.012250 1.87 3.31 7.15 0.73

WWC 280     Culvert

WWC 277     100-Year 4.44 180.80 181.40 181.49 0.006380 1.27 3.50 18.14 0.52

WWC 261     100-Year 4.44 180.51 181.37 181.41 0.002224 0.95 6.96 12.15 0.33

WWC 254     100-Year 4.44 180.39 181.36 181.39 0.001506 0.85 7.76 11.93 0.27

WWC 249     100-Year 4.44 180.29 181.37 180.73 181.38 0.000931 0.57 7.84 15.34 0.20

WWC 230     Culvert

WWC 208     100-Year 4.44 179.80 181.24 181.26 0.000617 0.51 8.25 219.30 0.15

WWC 199     100-Year 4.44 179.75 181.25 181.25 0.000090 0.22 21.10 224.69 0.06

WWC 168     100-Year 4.44 179.43 181.25 181.25 0.000084 0.28 26.95 231.69 0.07

WWC 162     100-Year 4.44 179.41 181.23 181.24 0.000553 0.52 8.53 40.94 0.14

WWC 160     100-Year 4.44 179.41 181.23 181.24 0.000554 0.52 8.53 6.00 0.14

WWC 156     100-Year 4.44 179.39 181.23 181.24 0.000534 0.51 8.63 6.00 0.14

WWC 146     100-Year 4.44 179.36 181.22 181.23 0.000508 0.51 8.78 6.00 0.13

WWC 141     100-Year 4.44 179.35 181.22 181.23 0.000501 0.50 8.83 6.00 0.13

WWC 136     100-Year 4.44 179.34 181.22 181.23 0.000493 0.50 8.88 6.00 0.13

WWC 133     100-Year 4.44 179.32 181.22 180.10 181.23 0.000476 0.49 8.99 6.00 0.13

WWC 132     Inl Struct

WWC 119     100-Year 4.44 179.19 180.14 180.23 0.009533 1.34 3.32 6.00 0.57

WWC 111     100-Year 4.44 179.12 180.07 180.16 0.009720 1.35 3.30 6.00 0.58

WWC 107     100-Year 4.44 179.09 180.02 180.12 0.010578 1.38 3.21 6.00 0.60

WWC 94      100-Year 4.44 178.96 179.89 179.98 0.009711 1.36 3.36 7.09 0.60

WWC 88      100-Year 4.44 178.91 179.84 179.93 0.009328 1.34 3.51 7.99 0.59

WWC 78      100-Year 4.44 178.82 179.72 179.63 179.82 0.012936 1.75 4.29 11.75 0.72

WWC 58      100-Year 4.44 178.66 179.38 179.38 179.50 0.031618 2.14 4.14 17.71 1.06

WWC 48      100-Year 4.44 178.96 179.36 179.15 179.36 0.001022 0.22 20.08 98.87 0.16



  

HEC-RAS  Plan: Block   River: Wyldewood Creek   Reach: WWC    Profile: Regional

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

WWC 416     Regional 12.83 183.27 184.34 184.21 184.39 0.004342 1.03 14.33 53.03 0.43

WWC 415     Bridge

WWC 413     Regional 12.83 183.13 184.23 184.29 0.004178 1.31 14.45 65.29 0.43

WWC 383     Regional 12.83 182.43 183.63 183.63 183.99 0.021031 3.28 6.55 9.57 1.01

WWC 363     Regional 12.83 181.95 183.27 183.53 0.013548 2.83 7.78 10.31 0.83

WWC 343     Regional 12.83 181.58 183.16 183.30 0.006061 2.16 10.65 11.86 0.57

WWC 323     Regional 12.83 181.40 183.07 183.19 0.004719 1.98 11.75 12.41 0.51

WWC 313     Regional 12.83 181.31 183.04 183.14 0.004022 1.88 12.51 12.77 0.47

WWC 303     Regional 12.83 181.22 182.95 182.33 183.10 0.004543 2.04 8.67 12.78 0.51

WWC 280     Culvert

WWC 277     Regional 12.83 180.80 182.13 182.27 0.003826 1.66 7.72 27.93 0.46

WWC 261     Regional 12.83 180.51 182.14 182.19 0.001447 1.17 19.16 19.45 0.29

WWC 254     Regional 12.83 180.39 182.14 182.18 0.001146 1.09 20.65 19.00 0.26

WWC 249     Regional 12.83 180.29 182.14 181.10 182.17 0.000777 0.82 17.88 31.90 0.21

WWC 230     Culvert

WWC 208     Regional 12.83 179.80 182.12 182.15 0.000409 0.61 17.30 229.20 0.14

WWC 199     Regional 12.83 179.75 182.13 182.14 0.000118 0.36 38.14 230.50 0.08

WWC 168     Regional 12.83 179.43 182.13 182.13 0.000150 0.50 43.02 258.11 0.10

WWC 162     Regional 12.83 179.41 182.08 182.12 0.000964 0.91 15.51 86.72 0.19

WWC 160     Regional 12.83 179.41 182.07 182.12 0.001240 0.94 13.60 6.00 0.20

WWC 156     Regional 12.83 179.39 182.07 182.11 0.001218 0.94 13.69 6.00 0.20

WWC 146     Regional 12.83 179.36 182.06 182.10 0.001192 0.93 13.80 6.00 0.20

WWC 141     Regional 12.83 179.35 182.05 182.09 0.001186 0.93 13.82 6.00 0.20

WWC 136     Regional 12.83 179.34 182.05 182.09 0.001179 0.93 13.85 6.00 0.19

WWC 133     Regional 12.83 179.32 182.04 180.49 182.09 0.001157 0.92 13.95 6.00 0.19

WWC 132     Inl Struct

WWC 119     Regional 12.83 179.19 180.64 180.85 0.011372 2.04 6.29 6.00 0.64

WWC 111     Regional 12.83 179.12 180.52 180.75 0.012920 2.13 6.01 6.00 0.68

WWC 107     Regional 12.83 179.09 180.43 180.69 0.015376 2.26 5.67 6.00 0.74

WWC 94      Regional 12.83 178.96 180.25 180.49 0.014139 2.24 6.17 8.74 0.76

WWC 88      Regional 12.83 178.91 180.19 180.40 0.012895 2.13 6.78 10.84 0.72

WWC 78      Regional 12.83 178.82 180.01 180.01 180.25 0.020598 2.88 8.82 19.44 0.97

WWC 58      Regional 12.83 178.66 179.74 179.62 179.84 0.014790 2.22 12.98 31.19 0.80

WWC 48      Regional 12.83 178.96 179.80 179.25 179.80 0.000160 0.18 76.98 164.35 0.07
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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 
 

 
 
 

 
 
 
 



 

 
 

 
 
 

 
Nottawasaga Valley Conservation Authority 
8195 8th Line 

Utopia, ON L0M 1T0 
 
Attention: Emma Perry, Planner II 

 
RE: CONSTRAINTS MAPPING 
 WYLDEWOOD CREEK PROPOSED RESIDENTIAL DEVELOPMENT 

 TOWN OF COLLINGWOOD, COUNTY OF SIMCOE 
 
Dear Emma,  

 
This letter has been prepared to address the NVCA’s request for Constraints Mapping as part of 
the OPA/ZBA application for the Georgian Bay Hotel and SPA Application for the Wyldewood 

Creek Development. The request was outlined in the comments provided by yourself via e-mail 
on April 28th, 2020.  
 
1. INTRODUCTION 

                 
The subject property is bounded by the Cranberry Marsh along the eastern property boundary, 
as well as bisected by the ‘West Watercourse’ tributary into the Marsh. The Cranberry Marsh has 

natural hazard constraints associated with it, including a Regulated Flood Hazard and areas of 
‘Provincially Significant Wetland’. The West Watercourse has a contributing drainage area of 
greater than 125 ha and therefore is also has a Regulated Flood Hazard associated with it. Both 

the West Watercourse and the Cranberry Marsh are also subject to Erosion Hazard Constraints. 
Further information regarding each of these constraints can be found in the following sections.  
 

As part of the April 28th, 2020 comments the NVCA requested: 
 
 “That a scaleable drawing be provided (using surveyed data points) which illustrates the 

following items: 
 

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

• The Regional storm elevation associated with the engineered channel + 6m buffer (i.e. 
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.” 
 

JUNE 22, 2020 
 
PROJECT NO:  1535-4897 

 

SENT VIA:  EMAIL 
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In addition to the comments provided, there has been ongoing communication between the 
consultant team and NVCA staff regarding the details associated with both the natural hazards 

and the associated setbacks that have been requested to be shown on the Constraints Plan. 
Specifically, there has been discussion regarding the requirement for a 6m buffer from the 
engineered channel, which is further built upon in the remainder of this letter.  

 
At this time, a Preliminary Constraints Plan has been prepared and is enclosed within this letter. 
The Constraints Plan will be subject to refinement through additional design and analysis, as well 

as the outcome of the discussion regarding the 6m buffer from the engineered channel.  
 
2. CRANBERRY MARSH 

 
2.1. PSW Boundary & Variable Buffer 

 

The boundary of the Provincially Significant Wetland was staked in 2018. It is proposed to 
maintain this boundary and as such it has been incorporated directly into the Site Plan.  
 

In addition to maintaining the PSW boundary, a variable buffer has been proposed to be 
incorporated into the Site Plan and shown on the enclosed Constraints Plan. Limits of this buffer 
have been discussed with NVCA staff and accepted, pending additional planting details being 

provided during detailed design of the site.  
 

2.2. Highwater Elevation plus 6m Erosion Access Allowance 
 

The Cranberry Marsh has a Regulated High Water Elevation of 179.80 masl, associated with the 
Regional Storm Event. The limits of the Regional Flood Event for the Cranberry Marsh have been 
delineated on the site based on the topographic survey completed by KRCMAR. Refer to the 

enclosed Constraints Plan.   
 
As the Marsh is a natural drainage system, it has the potential for erosion during larger storm 

events. In accordance with MNRF and NVCA Guidelines, a 6m erosion access allowance will be 
provided from the HWL. For the subject property, this 6m access buffer is less restrictive than the 
variable buffer from the PSW Boundary and therefore does not impact the limits of the 

Development.  
 
3. ENGINEERED CHANNEL 

 
Under existing conditions, the West Watercourse for the Cranberry Marsh is conveyed through 
the site via a 0.5m diameter culvert. As part of the proposed development, it is proposed to 

daylight this feature using an Engineered Channel. The proposed channel is to be generally 
rectangular in shape, with a width of 6m, depth of over 1.75m and complete with a trapezoidal 
low flow channel within the base. There will also be dual box culverts under the road crossing.  

 
3.1. Regional Water Surface Elevation 

 

Preliminary Hydraulic analysis of this channel has been completed in HEC-RAS to confirm that it 
could convey the discharge from the Regional Storm event in accordance with safe access and 
floodproofing requirements.  

 
While detailed Hydraulic Analysis will be provided to the NVCA in a stand-alone Flood Study for 
the West Watercourse as requested by the NVCA, this analysis is subject to an agreement on the 
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buffer from the water elevation. The Flood Study will outline the previously approved sources of 
the Hydrologic Analysis as well as speak to the sources of all elevation data.  

 
The preliminary hydraulic analysis found that with the proposed channel design and building 
elevations, there will be approximately 1 – 2m of freeboard between the Regional Water Surface 

Elevation and any opening within the residential dwellings. This freeboard is greater than the 
0.3m freeboard as required by the MNRF and NVCA. Additionally, the culverts proposed under 
the roadway convey the Regional storm event without overtopping. As such, safe access is 

maintained throughout the site as required by MNRF and NVCA standards.  
 
To address the concern about increased risk of flooding due to blockages or obstructions within 

the channel, the HEC-RAS model was also run under the scenario in which there was 50% 
blockage in the culverts. While this scenario is unlikely due to the size of the culverts and the fact 
that the channel will be maintained by the proposed Condo Corporation, the required 

freeboard and safe access are maintained during this event.  
 

3.2. Access Allowance 

 
A letter prepared by Crozier dated January 29, 2020 was provided to the NVCA which spoke to 
the request for an erosion access setback and the associated policy. Based on conversations 

and correspondence with the NVCA, it was determined that a 6m setback was not required for 
erosion hazard access. The watercourse is proposed to be an engineered channel located on 
private property and will be maintained by a Condominium Corporation.  
 

The NVCA has now requested a 6m setback from the Regional floodline. However, it is the 
Development Team’s position that the proposed variable buffer meets the intent behind the 
request for the 6m buffer. The attached letter prepared by Dr. Paul Villard of GEO Morphix 

outlines how access to the channel is provided to allow for maintenance of the channel to 
occur. Additionally, a previously submitted letter prepared by Dr. Villard outlined that a 0m 
Erosion Setback would be applicable for this channel, as the chosen construction materials will 

be sized in accordance to the flow. From a Flood Hazard perspective, safe access is maintained 
throughout the development during a Flood Event. There will not be overtopping of the main 
road and pedestrians can still navigate around the buildings within the landscaped areas if 

needed. Freeboard in excess of the 0.3m is provided between the Regional high water level and 
any openings within the buildings, meeting the MNRF and NVCA floodproofing requirements. To 
address the NVCA’s concern regarding climate change and safety factors within the modeling, 

the hydraulic analysis found that due to the site grading constraints, the channel has a capacity 
of over 20 m3/s and that floodproofing requirements can still be achieved if there is 50% 
blockage within the culvert.  

 
Based on the above, the proposed channel and culverts meet the NVCA’s requirements for safe 
access/egress and are within the NVCA’s acceptable risk. The constructed channel provides 

sufficient vertical separation from the buildings to protect from flooding. The constructed 
channel can convey much larger flows (up to double the Regional Event) before putting the 
buildings at risk of flooding and still maintain safe access/egress.  

 
CONCLUSION AND RECOMMENDATIONS 
 

The enclosed Preliminary Constraints Mapping depicts the natural hazards and associated 
setbacks for the property. The limits of Development being proposed are outside of these 
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hazards. With the exception of remedial work and minor infrastructure installation within the PSW 
buffer, the limits of development also respect the proposed setbacks from the natural hazards.  

 
A variable setback from the Engineered channel is proposed as HEC-RAS analysis conducted 
shows that the proposed channel can safely convey the flows across the Subject Site, provide 

safe access/egress and can convey large flows while maintain acceptable risk from flooding for 
the proposed buildings. Through documents prepared by this office and GEO Morphix, it has also 
been shown that an erosion setback is not required and that maintenance of the channel can 

be maintained by the Condo Corporation.  
 

Upon confirmation of the NVCAs acceptance of the variable buffer from the Channel, the 

requested stand alone Flood Study will be finalized and submitted as part of the next submission. 
Should you have any questions or require any further information, please do not hesitate to 
contact the undersigned. 
 

Sincerely, 
 
CROZIER CONSULTING ENGINEERS    CROZIER CONSULTING ENGINEERS 

 
 
 

 
Rebecca Alexander, P.Eng.     Mike Hensel, OALA, CSLA   
Project Manager      Senior Development Consultant 
/ra 

 

c.c. Lindsay Ayers (Town of Collingwood) 
 Colin Travis (Travis & Associates) 

David Hirsch (Brandy Lane Corporation) 

Peter Levoy (Georgian Bay Hotel) 

 

Enclosures  Wyldewood Creek Site Plan, prepared by Crozier and dated June 4, 2020 
  Preliminary Constraints Plan, prepared by Crozier and dated June 4, 2020 

  Wyldewood Creek Access Memo, prepared by GEO Morphix and dated June 16, 2020 

  Wyldewood Creek Access Figure, prepared by Crozier and dated June 19, 2020 
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June 16, 2020 
 
C.F. Crozier & Associates Consulting Engineers 

40 Huron Street, Suite 301 

Collingwood, Ontario L9Y 4R3 

 
Attention:  Mike Hensel OALA, CSLA 
  Senior Development Consultant 
 
Re:   Buffer and Access Maintenance 

  Wyldewood Creek Proposed Residential Development 
Town of Collingwood, Ontario 

  GEO Morphix Project No. PN20002 
 

This letter provides a greater description related to maintenance access for a section of Wyldewood 

Creek in association with the proposed residential development in the Town of Collingwood, 

Ontario.  I understand that a natural area block was requested as part of the Nottawasaga Valley 

Conservation Authority (NVCA) OPA/ZBA review for this site.  Furthermore, I understand that 

NVCA has noted a concern with regards to erosion/flooding access allowance for the channel 

corridor.  GEO Morphix previously provided support for the realignment and daylighting of a minor 

tributary within the Wyldewood Creek Development.  It was agreed that an erosion setback was 

not required given the proposed stabilization.  A setback or access has been requested by NVCA 

from the flood line. Crozier Consulting Engineers asked that I review the proposed channel corridor 

in the context of potential access and provide examples of other locations where similar 

approaches have been permitted.  

 
A daylighting approach is proposed that provides geomorphological and ecological benefits, while 

also addressing potential erosion and flooding.  It is understood that the corridor dimensions were 

previously established as part of completing the functional engineering design for the property.  

For the majority of development sites, a setback is generally provided for either erosion or access 

allowance to address potential maintenance requirements associated with flooding or erosion.  

This is outlined under the Provincial Policy for defining erosion hazards (MNRF, 2002) and is 

applied to existing stream corridors. I note in this case the channel is being daylighted, as such it 

is a constructed feature. This component of the hazard policy statement is to address access in 

areas with multiple landowners. In that a contiguous block allows access with multiple landowners. 

There have been sites within the Toronto and Region Conservation Authority jurisdiction, where 

this is allowed specifically the Diversicare Site in Stouffville, Ontario. There are similar erosion 

maintenance requirements, which can be binding through the Condominium Agreement. The 

Wyldewood Creek property is unique because it is a multi-unit condominium block owned by a 

single landowner. As such, access can be facilitated through the Condominium Agreement.  

 

With regards to access there are several locations for egress and access along the extent of the 

corridor.  On the east side of the site, there is direct access to the north side of the watercourse 

behind Building “B”.  Alternatively, the southern side of the watercourse in this location can also 

be accessed via the central Recreation Block.  Within the central area of the site, there is access 

available at the bridge crossing structure.  There is parking on both sides and a road network 

which allows for easy access to the bridge structure itself and the channel sections immediately 
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upstream and downstream.  On the west side of the site, there is a 3:1 slope behind Building “C” 

or Building “A” which can be easily traversed by vehicles and therefore allow access to the 

upstream portion of the channel corridor.  A standard excavator is approximately 3 m wide and 

can reach 7.7 m, which suggests that most of the channel can be reached from one bank. A 3.5 

m distance provides room for access. The swing radius is approximately 2.5 m and 1.2 m. A figure 

is provided in Appendix A. 

 
I anticipate that any required erosion repair, although unlikely, can be completed by removing 

small sections of armourstone from the corridor to allow access for vehicles down to the channel.  

This would be completed during the summer season during periods of low or no flow conditions.  

The only location where access could be required during high flows or flooding conditions would 

be for clearance of debris at the bridge crossing structure to remove debris.  As outlined, there is 

good access on both sides of the bridge structure for emergency maintenance during high flows.  

I have experience working on the Diversicare Site in Stouffville, where in lieu of providing an 

access setback, an easement was placed over a section of adjacent parking lot to provide access 

for erosion and repairs, if required.  This is similar to the situation in this case.  

 

Given this is a daylighting activity, the flooding and erosion could have been addressed through 

piping. Instead, a corridor is being proposed in support of channel daylighting with erosion and 

flooding are being addressed through design. Given that all sections can be accessed through a 

number of locates, and that this is a single landowner, I suggest that the hazard and future access 

for any potential works are provided through the current design and development layout. The 

Condominium Agreement can be used to assume future access and long-term maintenance. This 

approach is consistent with the spirit of the Provincial Policy Statement of Hazards.  

 

I trust this memo meets your current requirements.  Should you have any questions, please 
contact the undersigned. 

Respectfully submitted, 
 

   
 
 

 
 

Paul Villard Ph.D., P.Geo., CAN-CISEC, EP, CERP  
Director, Principal Geomorphologist  
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Nottawasaga Valley Conservation Authority 

8195 8th Line 

Utopia, ON L0M 1T0 

 

Attention: Emma Perry, Planner II 

 

RE: EROSION ACCESS ALLOWANCE 

 WYLDEWOOD CREEK PROPOSED RESIDENTIAL DEVELOPMENT 

 TOWN OF COLLINGWOOD, COUNTY OF SIMCOE 

 

Dear Emma,  

 

It is understood based on verbal comments that the NVCA is requesting that a 6m Erosion 

Access Allowance be provided for the proposed drainage channel that bisects the Wyldewood 

Creek Development. It is our assumption that this comment is based on NVCA Planning and 

Regulation Guidelines - Section 4.3.32: Defining River or Stream Valleys – Regulation Allowances, 

which states:  

 

‘To provide access and protection against unforeseen conditions, provincial 

guidelines recommend that development should generally be setback a minimum of 

6 metres adjacent to erosion and flooding hazards (Sections 3.0 and 3.4, Erosion 

Access Allowance, Technical Guide – River and Stream Systems: Erosion Hazard Limit, 

MNR, 2002b). MNR recommends that this setback not only be applied to the erosion 

hazards discussed in the sections above but also adjacent to the flooding hazard 

because of the potential for erosion throughout the flooding hazard as a result of the 

flow of water during significant runoff events. For those situations where additional 

study is warranted to determine the development setback required providing the 

required public safety and access, a study should be undertaken using accepted 

scientific, geotechnical and engineering principles.’  

 

The NVCA requirement for Erosion Access Allowance is further outlined in the NVCA Natural 

Hazards Technical Guide - Section 2.4, which states that this allowance is supported by the 

following three principles: 

 

1. Providing for emergency access to erosion prone areas; 

2. Providing for construction access for regular maintenance and access to the site in the 

event of an erosion event or failure of a structure; 

3. Providing protection against unforeseen or predicted external conditions which could 

have an adverse effect on the natural conditions or processes acting on or within an 

erosion prone area of provincial interest. 

 

In the case of the proposed Wyldewood Creek Development, the currently proposed drainage 

channel is to be an engineered and armoured channel designed to convey the discharge for 

all design storm events. The design flows were determined in the Regional Stormwater 

Management Update & Master SWM Strategy for the Cranberry Creek Watershed prepared by 

C.F. Crozier & Associates dated May 2007 and are summarized below in Table 1.  

JANUARY 29, 2020 

 

PROJECT NO:  1535-4897 

 

SENT VIA:  EMAIL 
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Table 1: Peak Flow 

Return Period Peak Flow (m3/s) 

2-Year 0.88 

5-Year 1.71 

10-Year 2.32 

20-Year 3.14 

50-Year 3.76 

100-Year 4.44 

Regional 12.83 

 

The hydrologic analysis conducted was based on a total upstream drainage area of 218.80 ha 

with the lands south of the Georgian Trail subject to full urban buildout assumed to be 

developed as low-density residential (i.e. total imperviousness of 35%). Additionally, for the 

Regional storm event, the sub-catchment areas were modelled in a manner such that there is 

no attenuation of flows beyond the 100-year event. With respect to the catchments south of the 

Georgian Trail, it is assumed that the trail will not be adequate to withhold 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.  

 

The proposed channel is to be generally rectangular in shape, with a width of 6m and depth of 

1.75m and complete with a trapezoidal low flow channel within the base. There will also be dual 

box culverts under the road crossing. Hydraulic analysis of this channel was completed in HEC-

RAS to confirm that it could convey the discharge from the Regional Storm event in accordance 

with safe access and floodproofing requirements. The results of this hydraulic analysis have been 

attached for reference.  

 

The first principle for the Erosion Access Allowance is to provide emergency access to erosion 

prone areas. Based on current site conditions, the watercourse traversing the subject lands does 

not have any indication of an erosion hazard. In addition, the proposed watercourse is to be an 

engineered channel constructed with materials that would not be prone to erosion. The 

detailed design of the engineered channel is to be conducted in concert with a Fluvial 

Geomorphologist. A preliminary letter of design intent has been provided by this Expert for 

reference. Additional details will be provided as part of the detailed design submission for the 

Site Plan and associated Drainage Channel works. 

 

The second principle is to provide access for maintenance and repairs. The proposed 

engineered channel is to be constructed on private property which will be owned by a 

condominium corporation who will be responsible for the maintenance and any required repairs 

to the channel. The condominium corporation will have access to the channel from the banks 

for all areas other than the locations where the buildings are adjacent to the channel. For these 

areas, maintenance can occur from within the channel. This is facilitated by the channel’s 

bottom width. General, the channel will be conveying low flow rates, as seen in Table 1. 

 

The third principle is to protect against unforeseen natural conditions. As described above, the 

channel is to be designed to convey a large flow rate for the Regional storm event based on 

conservative assumptions.  
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Based on the above, it is our opinion that a 6m Erosion Access Allowance is not necessary for the 

proposed drainage channel as the principles for the Allowance have been satisfied in the 

following ways: 

1. The engineered channel will be designed in concert with a fluvial geomorphologist such 

that it will not be prone to erosion as a result of the flood hazard. 

2. Maintenance and repairs can be completed on the channel through access from the 

road crossing, or from within the channel itself.  

3. The determination of the design peak flow has included many conservative assumptions 

as can be seen through a comparison of the 100-year and Regional peak flow rates. 

 

Should you have any questions or require any further information, please do not hesitate to 

contact the undersigned. 

 

Sincerely, 

 

C.F. CROZIER & ASSOCIATES INC.    C.F. CROZIER & ASSOCIATES INC. 

 

 

 

Rebecca Alexander, P.Eng.     Mike Hensel, OALA, CSLA 

Project Manager      Senior Development Consultant 
RA/ml 

 

c.c. Lindsay Ayers (Town of Collingwood) 

John Velick (Town of Collingwood) 

Adam Farr (Town of Collingwood) 

 David Hirsch (Brandy Lane Corporation) 

 Colin Travis (Travis & Associates) 

 

Enclosure 

 
J:\1500\1535-Brandy Lane Corp\4897-Georgian Bay Hotel South Block\Letters\2019.12.19_Erosion Access Allowance.docx 

 



  

HEC-RAS  Plan: Post-Dev   River: Wyldewood Creek   Reach: R1    Profile: 2-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

R1 102.91  2-Year 0.88 179.43 180.02 180.02 0.000270 0.18 5.04 15.42 0.10

R1 84.81   2-Year 0.88 179.38 179.98 180.01 0.005038 0.70 1.29 4.55 0.41

R1 79.81   2-Year 0.88 179.36 179.96 179.98 0.005522 0.72 1.26 4.53 0.42

R1 75.91   2-Year 0.88 179.35 179.94 179.96 0.004087 0.62 1.48 5.13 0.36

R1 70.91   2-Year 0.88 179.33 179.92 179.94 0.004666 0.64 1.42 5.13 0.38

R1 65.91   2-Year 0.88 179.32 179.89 179.91 0.006448 0.70 1.29 5.10 0.44

R1 64.91   2-Year 0.88 179.32 179.89 179.90 0.003875 0.56 1.63 6.10 0.34

R1 59.61   2-Year 0.88 179.30 179.86 179.73 179.88 0.004062 0.57 1.61 6.10 0.35

R1 58.61   Inl Struct

R1 46.11   2-Year 0.88 179.25 179.86 179.87 0.002385 0.49 1.89 6.10 0.28

R1 41.41   2-Year 0.88 179.21 179.85 179.86 0.001773 0.44 2.08 6.10 0.24

R1 36.41   2-Year 0.88 179.13 179.77 179.83 0.011338 1.12 0.83 2.77 0.61

R1 17.91   2-Year 0.88 178.92 179.57 179.63 0.010121 1.08 0.86 2.81 0.58

R1 5       2-Year 0.88 178.77 179.35 179.32 179.44 0.022025 1.38 0.67 2.66 0.83

R1 0       2-Year 0.88 178.70 179.21 179.21 179.30 0.037878 1.29 0.68 4.01 1.00



  

HEC-RAS  Plan: Post-Dev   River: Wyldewood Creek   Reach: R1    Profile: 5-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

R1 102.91  5-Year 1.71 179.43 180.20 180.20 0.000249 0.23 7.81 16.14 0.10

R1 84.81   5-Year 1.71 179.38 180.15 180.19 0.004310 0.87 2.07 4.88 0.40

R1 79.81   5-Year 1.71 179.36 180.13 180.16 0.004379 0.87 2.06 4.87 0.41

R1 75.91   5-Year 1.71 179.35 180.12 180.15 0.003331 0.76 2.40 5.31 0.35

R1 70.91   5-Year 1.71 179.33 180.10 180.13 0.003475 0.77 2.37 5.31 0.36

R1 65.91   5-Year 1.71 179.32 180.08 180.11 0.003865 0.79 2.29 5.30 0.38

R1 64.91   5-Year 1.71 179.32 180.08 180.10 0.002525 0.65 2.83 6.10 0.30

R1 59.61   5-Year 1.71 179.30 180.07 179.80 180.09 0.002398 0.64 2.86 6.10 0.30

R1 58.61   Inl Struct

R1 46.11   5-Year 1.71 179.25 180.05 180.07 0.001903 0.60 3.07 6.10 0.27

R1 41.41   5-Year 1.71 179.21 180.04 180.06 0.001594 0.57 3.27 6.10 0.25

R1 36.41   5-Year 1.71 179.13 179.93 180.02 0.011108 1.43 1.30 3.08 0.65

R1 17.91   5-Year 1.71 178.92 179.74 179.83 0.009463 1.36 1.37 3.15 0.60

R1 5       5-Year 1.71 178.77 179.45 179.45 179.63 0.027760 1.91 0.96 2.87 0.98

R1 0       5-Year 1.71 178.70 179.31 179.31 179.43 0.034279 1.53 1.12 4.77 1.01



  

HEC-RAS  Plan: Post-Dev   River: Wyldewood Creek   Reach: R1    Profile: 10-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

R1 102.91  10-Year 2.32 179.43 180.31 180.32 0.000232 0.25 9.68 16.62 0.10

R1 84.81   10-Year 2.32 179.38 180.26 180.30 0.003834 0.94 2.61 5.10 0.39

R1 79.81   10-Year 2.32 179.36 180.24 180.28 0.003819 0.94 2.62 5.10 0.39

R1 75.91   10-Year 2.32 179.35 180.23 180.26 0.003004 0.84 3.01 5.42 0.35

R1 70.91   10-Year 2.32 179.33 180.22 180.25 0.003073 0.84 2.99 5.43 0.35

R1 65.91   10-Year 2.32 179.32 180.20 180.23 0.003288 0.86 2.93 5.42 0.36

R1 64.91   10-Year 2.32 179.32 180.20 180.23 0.002244 0.71 3.56 6.10 0.30

R1 59.61   10-Year 2.32 179.30 180.19 179.85 180.21 0.002115 0.70 3.60 6.10 0.29

R1 58.61   Inl Struct

R1 46.11   10-Year 2.32 179.25 180.16 180.18 0.001813 0.67 3.77 6.10 0.27

R1 41.41   10-Year 2.32 179.21 180.16 180.18 0.001585 0.65 3.98 6.10 0.26

R1 36.41   10-Year 2.32 179.13 180.02 180.14 0.011078 1.61 1.59 3.27 0.66

R1 17.91   10-Year 2.32 178.92 179.83 179.94 0.009758 1.54 1.67 3.33 0.63

R1 5       10-Year 2.32 178.77 179.53 179.53 179.74 0.025858 2.09 1.20 3.04 0.98

R1 0       10-Year 2.32 178.70 179.37 179.37 179.51 0.032454 1.64 1.42 5.22 1.00



  

HEC-RAS  Plan: Post-Dev   River: Wyldewood Creek   Reach: R1    Profile: 25-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

R1 102.91  25-Year 3.14 179.43 180.45 180.46 0.000213 0.27 12.05 17.20 0.10

R1 84.81   25-Year 3.14 179.38 180.39 180.44 0.003377 1.01 3.32 5.37 0.38

R1 79.81   25-Year 3.14 179.36 180.38 180.42 0.003322 1.01 3.33 5.37 0.38

R1 75.91   25-Year 3.14 179.35 180.37 180.41 0.002732 0.92 3.77 5.56 0.34

R1 70.91   25-Year 3.14 179.33 180.36 180.39 0.002762 0.92 3.76 5.57 0.35

R1 65.91   25-Year 3.14 179.32 180.34 180.38 0.002886 0.93 3.71 5.56 0.35

R1 64.91   25-Year 3.14 179.32 180.35 180.37 0.002066 0.79 4.43 6.10 0.30

R1 59.61   25-Year 3.14 179.30 180.34 179.90 180.36 0.001937 0.77 4.48 6.10 0.29

R1 58.61   Inl Struct

R1 46.11   25-Year 3.14 179.25 180.30 180.32 0.001778 0.76 4.60 6.10 0.28

R1 41.41   25-Year 3.14 179.21 180.29 180.32 0.001613 0.74 4.80 6.10 0.27

R1 36.41   25-Year 3.14 179.13 180.13 180.27 0.011049 1.79 1.96 3.49 0.68

R1 17.91   25-Year 3.14 178.92 179.94 180.08 0.010027 1.73 2.03 3.54 0.65

R1 5       25-Year 3.14 178.77 179.63 179.63 179.87 0.023984 2.28 1.51 3.23 0.97

R1 0       25-Year 3.14 178.70 179.44 179.44 179.60 0.031195 1.76 1.78 5.73 1.01



  

HEC-RAS  Plan: Post-Dev   River: Wyldewood Creek   Reach: R1    Profile: 50-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

R1 102.91  50-Year 3.76 179.43 180.55 180.55 0.000204 0.29 13.71 17.59 0.10

R1 84.81   50-Year 3.76 179.38 180.48 180.54 0.003165 1.06 3.81 5.55 0.38

R1 79.81   50-Year 3.76 179.36 180.47 180.52 0.003103 1.06 3.84 5.56 0.38

R1 75.91   50-Year 3.76 179.35 180.46 180.51 0.002630 0.98 4.29 5.65 0.34

R1 70.91   50-Year 3.76 179.33 180.45 180.49 0.002650 0.98 4.29 5.66 0.35

R1 65.91   50-Year 3.76 179.32 180.44 180.48 0.002746 0.99 4.24 5.65 0.35

R1 64.91   50-Year 3.76 179.32 180.44 180.47 0.002022 0.85 5.01 6.10 0.30

R1 59.61   50-Year 3.76 179.30 180.43 179.94 180.46 0.001892 0.83 5.06 6.10 0.29

R1 58.61   Inl Struct

R1 46.11   50-Year 3.76 179.25 180.39 180.42 0.001782 0.82 5.15 6.10 0.28

R1 41.41   50-Year 3.76 179.21 180.38 180.41 0.001648 0.80 5.36 6.10 0.27

R1 36.41   50-Year 3.76 179.13 180.20 180.36 0.011038 1.91 2.22 3.63 0.69

R1 17.91   50-Year 3.76 178.92 180.01 180.17 0.010137 1.86 2.29 3.68 0.67

R1 5       50-Year 3.76 178.77 179.70 179.70 179.97 0.023104 2.41 1.73 3.36 0.97

R1 0       50-Year 3.76 178.70 179.48 179.48 179.66 0.030444 1.83 2.05 6.08 1.01



  

HEC-RAS  Plan: Post-Dev   River: Wyldewood Creek   Reach: R1    Profile: 100-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

R1 102.91  100-Year 4.44 179.43 180.64 180.64 0.000203 0.31 15.28 17.96 0.10

R1 84.81   100-Year 4.44 179.38 180.57 180.63 0.003119 1.13 4.28 5.71 0.38

R1 79.81   100-Year 4.44 179.36 180.55 180.61 0.003060 1.12 4.30 5.72 0.38

R1 75.91   100-Year 4.44 179.35 180.55 180.59 0.002666 1.05 4.76 5.74 0.35

R1 70.91   100-Year 4.44 179.33 180.53 180.58 0.002685 1.05 4.76 5.74 0.35

R1 65.91   100-Year 4.44 179.32 180.52 180.57 0.002776 1.06 4.71 5.73 0.36

R1 64.91   100-Year 4.44 179.32 180.52 180.56 0.002093 0.92 5.52 6.10 0.31

R1 59.61   100-Year 4.44 179.30 180.51 179.98 180.55 0.001959 0.90 5.56 6.10 0.30

R1 58.61   Inl Struct

R1 46.11   100-Year 4.44 179.25 180.48 180.51 0.001800 0.88 5.71 6.10 0.29

R1 41.41   100-Year 4.44 179.21 180.48 180.51 0.001694 0.87 5.91 6.10 0.28

R1 36.41   100-Year 4.44 179.13 180.27 180.46 0.011038 2.03 2.49 3.78 0.70

R1 17.91   100-Year 4.44 178.92 180.08 180.26 0.010240 1.98 2.56 3.83 0.68

R1 5       100-Year 4.44 178.77 179.77 179.77 180.06 0.022253 2.53 1.96 3.50 0.97

R1 0       100-Year 4.44 178.70 179.53 179.53 179.71 0.029639 1.90 2.33 6.42 1.01



  

HEC-RAS  Plan: Post-Dev   River: Wyldewood Creek   Reach: R1    Profile: Regional

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

R1 102.91  Regional 12.83 179.43 181.50 181.51 0.000152 0.41 39.54 40.00 0.10

R1 84.81   Regional 12.83 179.38 181.39 181.49 0.002381 1.53 9.66 7.36 0.37

R1 79.81   Regional 12.83 179.36 181.38 181.48 0.002335 1.52 9.73 7.38 0.37

R1 75.91   Regional 12.83 179.35 181.37 181.47 0.002550 1.58 9.83 6.56 0.38

R1 70.91   Regional 12.83 179.33 181.36 181.46 0.002555 1.58 9.83 6.57 0.38

R1 65.91   Regional 12.83 179.32 181.34 181.44 0.002597 1.59 9.78 6.56 0.39

R1 64.91   Regional 12.83 179.32 181.35 181.44 0.002443 1.54 10.56 6.10 0.37

R1 59.61   Regional 12.83 179.30 181.34 180.37 181.42 0.002238 1.47 10.60 6.10 0.36

R1 58.61   Inl Struct

R1 46.11   Regional 12.83 179.25 181.27 181.35 0.002297 1.49 10.50 6.10 0.36

R1 41.41   Regional 12.83 179.21 181.26 181.34 0.002361 1.52 10.68 6.10 0.37

R1 36.41   Regional 12.83 179.13 180.90 181.26 0.011056 2.94 5.27 5.04 0.77

R1 17.91   Regional 12.83 178.92 180.71 181.06 0.010584 2.90 5.36 5.09 0.76

R1 5       Regional 12.83 178.77 180.38 180.38 180.87 0.017648 3.43 4.46 4.72 0.96

R1 0       Regional 12.83 178.70 179.91 179.91 180.21 0.025346 2.39 5.37 9.35 1.01
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January 31, 2020 
 
 

C.F. Crozier & Associates Consulting Engineers 

40 Huron Street, Suite 301 

Collingwood, Ontario 

L9Y 4R3 

 

 
Attention:  Mike Hensel OALA, CSLA 

  Senior Development Consultant 

 
Re:   Daylighting and Corridor Design for Unnamed Tributary 
  Georgian Bay Hotel Lands 

Town of Collingwood, Ontario 
  GEO Morphix Project No. PN20002 
  Draft for Discussion 

   

This letter provides support related to the daylighting and naturalization of a section of an 

unnamed tributary, which is currently enclosed within a 500 mm CSP culvert.  Channel 

stabilization and flood corridor management is proposed for this section of the tributary within the 

Georgian Bay Hotel Lands in Collingwood, Ontario.  We understand that a natural area block was 

requested as part of the Nottawasaga Valley Conservation Authority (NVCA) OPA/ZBA review.  

This would include daylighting of the unnamed tributary.  We further understand that NVCA has 

noted a concern with regards to potential channel erosion during large events, and that further 

information is needed to satisfy that a 6 m erosion access allowance is not required for the channel 

corridor.  As requested by Crozier Consulting Engineers, we have reviewed options that will provide 

a fully armoured channel that addresses erosion concerns while conveying the Regional storm 

event.  The final armoured channel design will also include a 30 cm “freeboard” allowance above 

the Regional storm conveyance elevation in the channel so that erosion potential is fully 

ameliorated. 

 

A channel design is proposed that provides geomorphological and ecological benefits, while also 

addressing potential erosion.  It is understood that the corridor dimensions were previously 

established as part of completing the functional engineering design for the property.  As such, the 

best approach would be to provide a hybrid design consisting of hard engineering with 

geomorphological and ecological design elements that does not allow future channel migration 

and erosion.  

 

The proposed hybrid design will provide an open watercourse that is cognizant of existing 

constraints and offers habitat benefits and improvements to channel form and function.  The 

design proposes a vortex rock weir and pool system within armourstone retaining walls.  The 

proposed retaining walls will protect infrastructure from channel migration.  As such, the hard 

engineering approach and capping along the hybrid channel restoration adequately addresses any 

erosion hazard associated with the channel works. 

 



 

 

2 Project #: 20002 

Figure 1. Example of previously installed vortex rock weir and pool 
system with armourstone retaining walls 

The proposed vortex rock weir and pool system provides grade control to minimize mobilization 

of existing sediments.  The aquatic habitat conditions are improved with increased variability in 

channel morphology and substrate and further enhanced through the installation of woody 

plantings along the vortex rock weir edges.  The woody vegetation will reduce velocities, provide 

opportunities for foraging, and provide a source of organic matter.  

At detailed design, channel materials would be hydraulically sized to be stable through the range 

of proposed flows, up to the Regional storm event (12.8 m3/s).  It is our understanding from 

discussions with Crozier staff and review of hydraulic modelling, that velocities will generally be 

below 1 m/s.  An example of a similar design previously installed in the City of Toronto is shown 

in Figure 1 below (the design was developed for more significant hydraulic conditions).  Based 

on the hydraulics proposed for the unnamed tributary, erosion is easily addressed through 

hydraulic sizing of materials.  Given the typically low flow conditions and proposed corridor width, 

any maintenance could be completed by accessing areas through the channel during low flow, 

removing the requirement for a 6 m erosion access allowance.  Through discussions with Crozier 

staff, it is understood that access to the channel is also available at the road crossing, trail system, 

and through rear yards.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3 Project #: 20002 

 

Given that this is a daylighting project, I am of the opinion that the proposed approach provides 
geomorphic and ecological improvements to the existing enclosed system.  

We trust this memo meets your current requirements.  Should you have any questions, please 

contact the undersigned. 

Respectfully submitted, 
 
   

 
 
 

 
Paul Villard Ph.D., P.Geo., CAN-CISEC, EP, CERP  
Director, Principal Geomorphologist  

katw
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