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1 Introduction 

C.C. Tatham & Associates Ltd. (CCTA) has been retained by Skyline Blue Mountain Development Inc. 
(Skyline) to prepare a Stormwater Management (SWM) Report in support of the proposed Monterra 
Phase II residential development in the Town of the Blue Mountains.  Specifically, this report has been 
prepared to address internal and external servicing requirements related to stormwater management 
associated with this development. 

1.1 Site Description 

The subject property consists of approximately 5.6 ha of undeveloped land located on the west side of 
Grey Road 21 (Osler Bluff Road) between Monterra Road and Grand Cypress Lane in the Town of the 
Blue Mountains.  The property is part of the Craigleith-Camperdown Watershed 1 as identified in the 
Craigleith-Camperdown Subwatershed Study.  The Monterra golf course borders the subject property 
along its southwest extent with Monterra Road bounding the property to the north and Grey Road 21 to 
the east.  The property is legally described as Part Lot 18, Concession 1 (RP-16R8591 Part 1), Town 
of the Blue Mountains (formerly the Township of Collingwood), in the County of Grey.  Figure 1 
provided overleaf illustrates the location of the subject property. 

The majority of the property is treed with an identified watercourse, known as Watercourse 1 in the 
Craigleith-Camperdown Subwatershed Study, bisecting the property. A letter report, the Monterra 
Phase 2 Natural Hazard Assessment, November 27, 2017, has been prepared to address the required 
flood hazard potential and development setbacks from Watercourse 1.  The required setback is a 48 m 
corridor centred on the channel’s centreline. It is included in Appendix A for reference. 

1.2 Objectives 

The primary objective of this report is to investigate the existing and future drainage conditions in the 
area of the site in order to develop a stormwater management plan that will minimize the impact of the 
development on the local drainage systems.  In addition, this report has been prepared to demonstrate 
that the stormwater management plan for the development is in accordance with the applicable 
Municipal, Regional and Provincial guidelines. 
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1.3 Background and Guidelines 

This report was prepared recognizing the pertinent Municipal and Provincial guidelines on water 
resources and the environment including the following publications: 

 Stormwater Management Practices Planning and Design Manual.  Ministry of the Environment 
(2003); 

 Engineering Standards.  Town of the Blue Mountains (April 2009); 

 Craigleith-Camperdown Subwatershed Study.  Gore and Storrie Limited  (1993); 

 Monterra Phase 2 Natural Hazards Assessment. C.C. Tatham & Associates Ltd.  (January 12, 
2016) 

The Grey Sauble Conservation Authority (GSCA) regulation maps have been reviewed to determine if 
the subject property is located in a GSCA regulated area under Ontario Regulation 151/06.  Review of 
regulation mapping showed that a large portion of the subject property is located in the GSCA 
regulated area. The hazard assessment letter from 2016 is included in Appendix A and addressed the 
hazard potential on site and set an appropriate development setbacks and flood elevations. To 
eliminate the possibility of flooding, the site will be raised above the flood elevation with no buildings to 
be located below an elevation of 188.15 m.    

1.4 Proposed Land Use 

The proposal for the site is to develop 32 single family residential lots serviced by two rural roadways 
ending in cul-de-sacs. One of these roads will be accessed from Grey Road 21 (Osler Bluff Road) and 
the other from Monterra Road.  The rural road cross-section was deemed to be most appropriate for 
the site due to the short street lengths and will include roadside ditches to collect and convey 
stormwater runoff to the wetland storm ponds as seen on Drawing DP-2.  Water service will be 
provided from the Town of the Blue Mountain’s water distribution network, specifically the 200 mm 
diameter water main installed along Grand Cypress Road.  Sanitary service will be provided by the 450 
mm diameter gravity trunk sanitary sewer running north on Grey Road 21 to the Craigleith Sewage 
Treatment Plant.  Utilities (hydro, gas, telephone and cable) will be designed by the respective utility 
provider’s in the surrounding area. 
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2 Natural Hazard Assessment 

A natural hazard assessment was completed for the subject lands and came to the following 
conclusions based on modeling done for the watercourse in and around the Monterra Phase II lands.  
It is included in Appendix A for reference purposes and summarized as follows: 

2.1 Natural Hazard Assessment Findings 

1. The main channel of Watercourse 1 through the golf course property has a capacity of 
approximately 1.8 m3/s.  When the capacity of the channel is exceeded, stream flow spills north 
into the existing golf course pond adjacent to Watercourse 1, upstream of the site then northwest 
overland to Monterra Road.  This spill is identified on Drawing HAZ-1 included with this report.  We 
are aware that the Town of the Blue Mountains has observed this spill to Monterra Road in the 
past.  At Monterra Road, the spill drains west to Watercourse 6 (as identified in the Craigleith 
Camperdown Subwatershed Study) through a driveway culvert and roadside ditch and then 
overtops Monterra Road at an elevation of 187.41 m when the capacity of the driveway culvert is 
exceeded. 

2. The existing 800 mm × 1100 mm CSP arch culvert crossing Grey Road 21 does not have 
sufficient capacity to convey the 100 year and Regional (Timmins) peak flows downstream.  The 
capacity of the culvert is approximately 1.8 m3/s.  As such, the culvert has a similar capacity to the 
existing channel across the golf course property. 

3. When the capacity of the existing 800 mm × 1100 mm CSP arch culvert crossing Grey Road 21 is 
exceeded, stream flow will backup and spill north to Monterra Road.  The spill north occurs at an 
elevation of approximately 187.58 m.  At an elevation of 187.82 m, the spill north across the golf 
course property has been calculated to exceed the Regional (Timmins) peak flow of 20.7 m3/s.  As 
such, the flood elevation for the site has been determined to be 187.85 m. 

4. The twin CSP culverts under the golf cart path upstream of the site are known to have less 
capacity than the Grey Road 21 culvert crossing.  When the capacity of the cart path crossing is 
exceeded, stream flow spills northwest into an existing drainage swale cut along the rear of the 
properties on Grand Cyprus Lane.  The drainage swale eventually drains to Watercourse 6 and 
thus increases the quantity of the spill away from Watercourse 1 under existing conditions. 

5. No flood flows are currently conveyed through the site as they either spill out before or utilize the 
roadside ditch system.  When flows overtop Monterra Road they can backwater and pond in small 
areas on the property. 

6. The reach of the Watercourse 1 through the subject property is defined as an unconfined 
watercourse.  As per the MNRF River and Stream Systems Erosion Hazard Technical Guide, the 
erosion hazard limit is defined as the sum of the meander belt allowance and erosion access 
allowance.  The meander belt allowance and erosion hazard allowance are defined as follows: 
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 Meander belt allowance – 20 times the bankfull width centred on the meander belt axis, where 
the meander belt axis is defined as the channel centreline as the channel has essentially no 
bends or meanders through the site.  The measured bankfull width of the channel is 1.8 m 
resulting in a meander belt allowance of 36 m centered on the channel. 

 Erosion access allowance – 6 m unless determine otherwise through additional study.  In the 
absence of additional study, the erosion access allowance has been determined to be 6 m and 
is applied to both sides of the watercourse. 

 Erosion Hazard Limit – the sum of the meander belt allowance and erosion access allowance.  
The erosion hazard limit is 48 m centered on the channel centerline. 

2.2 Natural Hazard Assessment Recommendations  

From the results of the flood and erosion hazard assessment, the allowable development limits for the 
property have been established. As illustrated, approximately 5.0 ha of land is available for 
development outside the erosion hazard limit.  As flooding on-site has been identified as primarily 
backwater and a spill and as such development would be considered acceptable provided properties 
and homes are adequately flood proofed.  As such, the properties should be graded to be above the 
Regional (Timmins) flood level established for the site (187.85 m) and the lowest openings of the 
homes should be set a minimum of 0.30 m higher.  In addition, we recommend the following for 
Monterra Phase 2: 

1. Additional watercourse crossings to facilitate development are not recommended and cul-de-sacs 
entering off Grey Road 21 and Monterra Road are recommended to service the two parcels of land 
separated by Watercourse 1.   

2. The existing drainage channel from the golf course pond should be maintained. 

3. Grading should be restricted to the area outside the meander belt allowance.  It is recommended 
that minor grading works be allowed within the erosion access allowance to clearly delineate the 
floodplain on-site and provide the requisite access to the floodplain as per Provincial Policy.   
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3 Existing Drainage Conditions 

3.1 Background 

Existing site topography, ground cover, land use and drainage patterns on-site were established 
through site visitation, interpretation of the available topographic maps, aerial photography and a site 
survey.  A Pre-Development Drainage Plan (Drawing DP-1) illustrating the existing drainage conditions 
is enclosed and should be referenced when reviewing the following sections. 

The subject property is located in Watershed 1 as identified in the Craigleith-Camperdown 
Subwatershed Study and drains overland to Watercourse 1 and ultimately Georgian Bay. Watercourse 
1 originates on the ski hills of Blue Mountain Resort and drains northeast to the subject property.  
Immediately upstream of Monterra Phase 2, Watercourse 1 drains under Grand Cyprus Lane via a 
4500 mm wide concrete span culvert and then as an open channel across the Monterra Golf Course.  
On the Golf Course, a cart path complete with twin 580 mm x 800 mm CSPA culverts crosses 
Watercourse 1 along with a wooden foot bridge.  Also, an existing overflow outlet channel from a golf 
course pond runs alongside Watercourse 1 on the property for 100 m before draining into Watercourse 
1.  It is noted that no outflow from the pond was found draining into the existing channel at the time of 
this study. 

Through the subject lands, the channel is straight with essentially no bends or meanders and a 1.8 m 
bankfull width.  Watercourse 1 drains northeast across the subject lands to Grey Road 21 (Osler Bluff 
Road) and an 800 mm x 1100 mm CSP arch culvert (equivalent 900 mm diameter CSP) conveys flow 
under the road downstream.  At Grey Road 21, the watershed draining to Watercourse 1 totals 
approximately 226 ha of mixed use lands that include ski hill, residential, and undeveloped land.   

Downstream of Grey Road 21, the watercourse runs alongside the roadway toward Highway 26.  
Upstream of Highway 26, Watercourse 1 drains north under Silver Creek Drive (twin 1200 mm 
diameter CSP culverts) and then west under Grey Road 21 (800 mm × 4100 mm concrete box 
culvert).  Watercourse 1 then drains north under Highway 26 (1520 mm × 3660 mm concrete box 
culvert) and east under Long Point Road (1050 mm × 1350 mm CSP arch and 1170 mm × 1500 mm 
CSP arch culverts) before draining into Georgian Bay. 

3.2 Subject Site Drainage Outlets 

Two separate drainage outlets have been identified on-site and are described as follows: 

1. Watercourse 1 Outlet - A portion of the property northwest as well as the entire portion of the 
property southeast of Watercourse 1 drain to Watercourse 1 exiting the site through a culvert 
under Grey Road 2. These areas correspond to drainage catchments 101 and 102 respectively 
and can be seen on the attached pre development drainage plan drawing DP-1.  
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2. Monterra Road Roadside Ditch Outlet - The northern most section of the property northwest of 
Watercourse 1 is a flat area that drains north-west towards Monterra Road. This area corresponds 
to catchment 103 in the attached pre development drainage plan DP-1. 

To quantify pre-development flows to the two site outlets, a hydrologic model was generated using 
VisualOTTHYMO.  The schematic and output file is included in Appendix B and the results are 
summarized in the following table:  

Table 1: Pre-Development Hydrologic Analysis Results Summary  

Storm 
Event 

Peak Flow Rates (cms) 

Chicago Design Storm SCS Design Storm 

Watercourse 1 
Monterra Road 
Roadside Ditch 

Watercourse 1 
Monterra Road 
Roadside Ditch 

25 mm 0.007 0.005 - - 

2 Year 0.018 0.012 0.028 0.020 

5 Year 0.036 0.026 0.049 0.036 

10 Year 0.051 0.037 0.067 0.048 

25 Year 0.073 0.053 0.090 0.065 

50 Year 0.093 0.067 0.110 0.079 

100 Year 0.113 0.081 0.130 0.093 

Regional 
(Timmins) 

0.186 0.121 - - 
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4 Stormwater Management Plan 

The stormwater management plan developed for the subject development is in accordance with the 
criteria set forth in the MOE Stormwater Management Planning and Design Manual and the Town of 
the Blue Mountains Engineering Standards.  The stormwater management plan has been designed in 
accordance with the SWM criteria established for the site and presented in the following sections. 

4.1 Design Criteria 

Based on the information gathered on-site, the background information collected and our analysis of 
this information, a clear understanding of the issues was gained.  In summary, the following issues are 
to be addressed in the proposed stormwater management plan: 

 The stormwater management plan must maintain existing stormwater runoff rates to Watercourse 
1 and the Monterra Road roadside ditch by restricting post development peak flow rates to pre-
development levels for the 2 through 100 year design storms; 

 The stormwater management plan must achieve the required Level 1 “Enhanced” water quality 
treatment to Provincial standards in the form of 80% total suspended solids (TSS) removal for the 
site effluent as Georgian Bay receives runoff from the site and it is a cold water fishery. 

4.2 Proposed Drainage Conditions 

The proposed grading and servicing design of the development has been completed to maintain 
existing drainage conditions at the existing two site outlets.  The proposed drainage conditions to the 
outlets are described as follows.  A Post Development Drainage Plan (Drawing DP-2) illustrating the 
proposed drainage conditions is enclosed and should be referenced when reviewing the following 
sections. 

1.  Watercourse 1 Outlet – Drainage catchment 201, located north of Watercourse 1, will drain via 
roadside ditch to a wetland SWMF located in the northeast corner of the property. Catchment 202, 
located south of Watercourse 1, will drain via roadside ditch to a wetland SWMF abutting Grey 
Road 21. Both of these SWMF’s will outlet to the roadside ditch along Grey Road 21 which drains 
to Watercourse 1. Drainage catchments 204 and 205 will both drain by swale directly to 
Watercourse 1.  

2. Monterra Road Roadside Ditch Outlet – Drainage catchment 203 will drain via roadside ditch to 
the Monterra Road roadside ditch which drains west away from the subject lands.  

4.3 Water Quantity 

As discussed, the pre-development flows to Watercourse 1 must be maintained under proposed 
conditions by restricting post development peak flow rates to pre-development levels for the 2 through 
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100 year design storms. This will be achieved on-site by storing the surface water runoff within the 
proposed SWMF’s and releasing it off-site at attenuated rates via controlled outlets. The water quantity 
controls proposed to restrict post development peak flow rates to pre-development levels are describe 
next.  

4.3.1 North Wetland SWMF 

This SWMF has been designed as a wetland and sized to provide the requisite water quantity control 
to limit discharges to Watercourse 1 to pre-development levels. The North Wetland SWMF has been 
designed with approximately 775 m3 of active storage, including approximately 302 m3 of extended 
detention storage. Discharge from the SWMF will be controlled by a series of engineered outlets 
described as follows: 

 A primary low flow outlet consisting of a perforated vertical riser, a 150 mm reverse grade pipe and 
60 mm orifice plate controlling the discharge from frequent storm events to Watercourse 1; 

 A secondary high flow outlet consisting of a DICB and 200 mm diameter outlet pipe controlling the 
discharge from less frequent storm events (greater than the 2 year storm event) to the 
Watercourse 1; and 

 A 3 m wide emergency spillway with sufficient capacity to convey the uncontrolled pond inflow to 
Watercourse 1 during the Regional (Timmins) storm event and/or during emergency conditions. 

4.3.2 East Wetland SWMF 

This SWMF has also been designed as a wetland and sized to provide the requisite water quantity 
control to limit discharges to Watercourse 1 to pre-development levels. The East Wetland SWMF has 
been designed with approximately 703 m3 of active storage, all of which is extended detention storage. 
Discharge from the SWMF will be controlled by two of engineered outlets described as follows: 

 A primary low flow outlet consisting of a perforated vertical riser, a 150 mm reverse grade pipe and 
60 mm orifice plate controlling the discharge from frequent storm events to Watercourse 1; and 

 A 2 m wide emergency spillway with sufficient capacity to convey the uncontrolled pond inflow to 
Watercourse 1 during the Regional (Timmins) storm event and/or during emergency conditions. 

4.3.3 Post Development Hydrologic Analysis 

To quantity the post development flows to the noted drainage outlets under proposed conditions, a 
hydrologic analysis was completed using Visual OTTHYMO. The catchment area delineation and 
hydrologic model input parameters utilized in the model are illustrated on the Post Development 
Drainage Plan (Drawing DP-2) enclosed. The proposed SWMF’s were included in the model to 
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simulate the attenuation provided and confirm adequate storage volume is provided to attenuate flow. 
The hydrologic model results are included in Appendix B and summarized in the following table. 

Table 2: Post-Development Hydrologic Analysis Results Summary 

Storm 
Event 

Peak Flow Rates (cms) 

Chicago Design Storm SCS Design Storm 

Watercourse 1 
Monterra Road 
Roadside Ditch Watercourse 1 

Monterra Road 
Roadside Ditch 

25 mm 
0.008 

(0.007) 

0.008 

(0.005) 
- - 

2 Year 
0.014 

(0.018) 

0.017 

(0.012) 

0.018 

(0.028) 

0.022 

(0.020) 

5 Year 
0.029 

(0.036) 

0.032 

(0.026) 

0.046 

(0.049) 

0.035 

(0.036) 

10 Year 
0.051 

(0.051) 

0.042 

(0.037) 

0.069 

(0.067) 

0.052 

(0.048) 

25 Year 
0.081 

(0.073) 

0.063 

(0.053) 

0.094 

(0.090) 

0.067 

(0.065) 

50 Year 
0.099 

(0.093) 

0.076 

(0.067) 

0.104 

(0.110) 

0.079 

(0.079) 

100 Year 
0.108 

(0.113) 

0.091 

(0.081) 

0.115 

(0.130) 

0.091 

(0.093) 

Regional 
(Timmins) 

0.300 

(0.186) 

0.050 

(0.121) 
- - 

 

Comparison of the post and pre-development flow summaries confirms that the two proposed SWMF’s 
analyzed will attenuate the 2 year through 100 year post development flows to Watercourse 1 to levels 
at or below existing levels. As mentioned, the proposed SWMF’s were included in the model to 
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simulate the attenuation provided and confirm adequate storage volume is provided. The model results 
confirm the proposed SWMF’s as designed provide the requisite water quantity attenuation and 
storage volumes for the development. The stage-storage-discharge tables for each SWMF are 
provided in Appendix C and the model results for each SWMF are provided in the following tables: 

Table 3: North Wetland SWMF Summary 

Storm Event 
Stage (m) Storage (m3) Discharge (m3/s) 

CHI SCS CHI SCS CHI SCS 

25 mm Storm 187.62 - 190 - 0.003 - 

2 Year 187.70 187.73 301 344 0.004 0.011 

5 Year 187.76 187.78 387 427 0.020 0.032 

10 Year 187.79 187.82 440 486 0.035 0.048 

25 Year 187.84 187.87 515 570 0.056 0.062 

50 Year 187.88 187.92 586 648 0.063 0.065 

100 Year 187.93 187.97 663 733 0.066 0.069 

Regional (Timmins) Storm 188.07 - 899 - 0.172 - 

Note: CHI – Chicago 4 Hour Design Storm; SCS – SCS Type II 24 Hour Design Storm 
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Table 4: East Wetland SWMF Summary 

Storm Event 
Elevation (m) Storage (m3) Discharge (m3/s) 

CHI SCS CHI SCS CHI SCS 

25 mm Storm 187.50 - 100 - 0.002 - 

2 Year 187.55 187.59 162 205 0.003 0.003 

5 Year 187.62 187.66 244 298 0.003 0.004 

10 Year 187.66 187.71 300 364 0.004 0.004 

25 Year 187.72 187.77 376 450 0.004 0.005 

50 Year 187.76 187.81 437 516 0.005 0.005 

100 Year 187.80 187.85 495 583 0.005 0.005 

Regional (Timmins) Storm 187.98 - 792 - 0.084 - 

Note: CHI – Chicago 4 Hour Design Storm; SCS – SCS Type II 24 Hour Design Storm 

4.4 Water Quality Control 

As previously discussed, Level 1 “Enhanced” water quality treatment in the form of 80% total 
suspended solids (TSS) removal is required for the development.  The proposed permanent North and 
East Wetland SWMF’s will provide the requisite water quality treatment for Monterra Phase II lands. 

Under proposed conditions, approximately 1.9 ha will drain to the North Wetland SWMF.  The 
imperviousness of the catchment area has been calculated to be 43%.  For Level 1 water quality 
treatment, the required permanent pool and extended detention volumes are 96 m3 and 77 m3 
respectively.  The design permanent pool and extended detention volumes are approximately 128 m3 
and 302 m3, respectively, and exceed the requirements.  Also, the SWMF 25 mm design storm 
drawdown time is approximately 37 hours, exceeding the required 24 hours.   

Approximately 1.1 ha will drain to the proposed East Wetland SWMF.  The imperviousness of the 
catchment area has been calculated to be 39%. For Level 1 water quality treatment, the required 
permanent pool and extended detention volumes are 51 m3 and 45 m3 respectively.  The design 
permanent pool and extended detention volumes are approximately 125 m3 and 703 m3, respectively, 
and exceed the requirements.  The SWMF 25 mm design storm drawdown time is approximately 25 
hours, exceeding the recommended 24 hours.   
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The sizing of the SWMF’s also considered the erosion control requirements for the receiving 
watercourse.  The simplified approach was used to determine the erosion control storage volume 
requirements for each SWMF.  For the simplified approach, the North Wetland SWMF and the East 
Wetland SWMF require 212 m3 and 125 m3 of extended detention storage for erosion control, 
respectively.  As previously discussed, the design extended detention storage volumes for the West 
Wetland SWMF and the temporary wet pond SWMF are 302 m3 and 703 m3, respectively.  As such, 
the proposed SWMF provide the requisite level of erosion control for Phase 1 of development. 

Drainage catchments 204 and 205 constitute primarily rear lots and will be directed directly to 
Watercourse 1. As these catchments are considered clean water and are being routed to Watercourse 
1 by grassed swale, no quality treatment is required.  

Water quality and erosion control calculations demonstrating the level of treatment provided within the 
proposed SWMF’s are enclosed in Appendix D for reference.      
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5 Siltation and Erosion Control 

Siltation and erosion control will be implemented for all construction activities within the development 
site, including vegetation clearing, topsoil stripping, road construction and stockpiling of materials.  The 
basic principles considered to minimize erosion and sedimentation and resultant negative 
environmental impacts include: 

 Minimize disturbance activities where possible; 

 Expose the smallest possible land area to erosion for the shortest possible time; 

 Institute erosion control measures as-required immediately; 

 Implement sediment control measures before the outset of construction activities; and 

 Carry out regular inspections of erosion/sediment control measures and repair or maintain as 
necessary. 

Detailed siltation and erosion control measures will be implemented during and after construction and 
will include the following: 

 Heavy duty silt fences will be erected around the perimeter of the site before any grading 
operations commence to control sediment movement sites; 

 A construction vehicle entrance will be constructed and maintained consisting of a stone mud mat 
to reduce off-site tracking of materials; 

 Straw bale flow check dams will be installed in the on-site and off-site swales and ditches to 
prevent the movement of sediment downstream to Watercourse 1; and 

 Straw bale flow check dams will be installed downstream of the proposed storm outlets to prevent 
the movement of sediment downstream to Watercourse 1.  
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6 Conclusions 

The proposed Stormwater Management Plan demonstrates that the development will meet the 
established criteria with respect to stormwater management set forth in the governing documents and 
can proceed without negatively impacting the local drainage systems and Watercourse 1.  Level 1 
‘Enhanced’ water quality control in the form of 80% TSS removal will be provided by the proposed 
Wetland SWMF’s.  Water quantity control in the form of post to pre-development peak flow matching 
will be provided by the Wetland SWMF’s and their controlled outlets.  External drainage will continue to 
drain through the site to the appropriate outlets and siltation and erosion control measures will be 
implemented during and after construction to prevent the transport of deleterious materials 
downstream. 

In conclusion, the proposed stormwater management plan supports the concept of an environmentally 
sustainable development.  The proposed plan will mitigate anticipated stormwater impacts associated 
with the development of the proposed commercial and residential subdivision. 
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November 27, 2017  via e-mail (paulm@skylineinvestments.com) 
 CCTA File 115185 
 
 
Paul Mondell  
Senior Vice President, Development 
Skyline Investments  
90 Eglinton Avenue East, Suite 800 
Toronto, ON   M4P 2Y3 
 
 
Re: Monterra Phase 2, Town of The Blue Mountains 
 Natural Hazards Assessment 
 
Dear Paul: 

We have completed our assessment of the natural hazards (flooding and erosion) across the Monterra 
Phase 2 lands, specifically Lot 18, Concession 1 (RP 16R8591 Part 1), Town of The Blue Mountains.  
The flooding and erosion hazards are associated with the watercourse that traverses the site that has 
been identified as Watercourse 1 in the Craigleith Camperdown Subwatershed Study.  The watercourse 
is further defined in the following sections. 

Background 

Watercourse 1 originates on the ski hills of Blue Mountain Resort and drains northeast to the subject 
property.  Immediately upstream of Monterra Phase 2, Watercourse 1 drains under Grand Cyprus Lane 
via a 4500 mm wide concrete span culvert and then as an open channel across the Monterra Golf 
Course.  On the Golf Course, a cart path complete with twin 580 mm x 800 mm CSPA culverts crosses 
Watercourse 1 along with a wooden foot bridge.  Also, an existing overflow outlet channel from a golf 
course pond runs alongside Watercourse 1 on the property for 100 m before draining into Watercourse 
1.  It is noted that no outflow from the pond was found draining into the existing channel at the time of 
our site investigations. 

Through the subject lands, the channel is straight with essentially no bends or meanders and a 1.8 m 
bankfull width.  Watercourse 1 drains northeast across the subject lands to Grey Road 21 (Osler Bluff 
Road) and an 800 mm x 1100 mm CSP arch culvert (equivalent 900 mm diameter CSP) conveys flow 
under the road downstream.  At Grey Road 21, the watershed draining to Watercourse 1 totals 
approximately 226 ha of mixed use lands that include ski hill, residential, and undeveloped land.   



Paul Mondell  
Skyline Investments 

Page 2 of 5 
November 27, 2017 

 

Downstream of Grey Road 21, the watercourse runs alongside the roadway toward Highway 26.  
Upstream of Highway 26, Watercourse 1 drains north under Silver Creek Drive (twin 1200 mm diameter 
CSP culverts) and then west under Grey Road 21 (800 mm × 4100 mm concrete box culvert).  
Watercourse 1 then drains north under Highway 26 (1520 mm × 3660 mm concrete box culvert) and 
east under Long Point Road (1050 mm × 1350 mm CSP arch and 1170 mm × 1500 mm CSP arch 
culverts) before draining into Georgian Bay. 

As part of our assessment, a topographic survey of the site and watercourse through the subject property 
was completed to accurately define the channel shape and the topography of its overbanks.  The 800 
mm × 1100 mm CSP arch culvert crossing of Grey Road 21 immediately downstream of the site was 
also surveyed to determine its impact on flooding in the area.  The centerline road elevations along Grey 
Road 21 and Monterra Road were also surveyed to establish the low point at which flood flow will first 
overtop the roadways, if applicable. 

The available background documents were reviewed to establish the 100 year design storm and 
Regional (Timmins) peak flow for Watercourse 1.  Specifically, The Craigleith Camperdown 
Subwatershed Study and Second Nature Development Final Stormwater Management Report (C.C. 
Tatham & Associates Ltd., October 2007) were reviewed.  The peaks flows are summarized in the 
following table: 

Table 1: Watercourse 1 Peak Flow Summary 

Study 
Peak Flow (m3/s) 

100 Year Regional (Timmins) 

Craigleith Camperdown 
Subwatershed Study 

8.7 1 - 

Second Nature Development 
Final SWM Report 

16.2 20.7 

Note: 1 – Calculated from flow equation expressed in terms of drainage area (ha) – Flow Proration 

The peak flows for the 100 year design storm established in the background reports differ significantly.  
The 100 year flow calculated using the empirical equation (flow proration) established in the Craigleith 
Camperdown Subwatershed Study is approximately 50% of the peak flow modelled in the Second 
Nature Development Final SWM Report.  The flow proration methodology established for the estimation 
of peak flow in the Subwatershed Study is a procedure for use in ungauged and un-modelled 
watersheds.  As such, the peak flows established from the Second Nature Development Final SWM 
Report which we expect to be conservative were used in this analysis. 

Flood Analysis 

A site specific topographic survey and the peak flow data was used to generate a HEC RAS hydraulic 
model of the watercourse through the subject property.  The hydraulic model was created to establish 
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the 1:100 year and Regulatory flood levels across the site and consequently the flood hazard limit.  The 
results of the HEC RAS hydraulic model for the Regional (Timmins) storm event are summarized as 
follows: 

1. Watercourse 1 through the golf course property has a capacity of approximately 1.8 m3/s.  When 
the capacity of the channel is exceeded, stream flow spills north into the existing golf course pond 
adjacent to Watercourse 1, upstream of the site then northwest overland to Monterra Road.  This 
spill is identified on Drawing HAZ-1 included with this report.  We are aware that the Town of the 
Blue Mountains has observed this spill to Monterra Road in the past.  At Monterra Road, the spill 
drains west to Watercourse 6 (as identified in the Craigleith Camperdown Subwatershed Study) 
through a driveway culvert and roadside ditch and then can overtop Monterra Road at an elevation 
of 187.41 m when the capacity of the driveway culvert is exceeded.  In the past this driveway culvert 
has experienced washouts. 

2. The existing 800 mm × 1100 mm CSP arch culvert crossing Grey Road 21 does not have sufficient 
capacity to convey the 100 year and Regional (Timmins) peak flows downstream.  The capacity of 
the culvert is approximately 1.8 m3/s.  As such, the culvert has a similar capacity to the existing 
channel across the golf course property. 

3. When the capacity of the existing 800 mm × 1100 mm CSP arch culvert crossing Grey Road 21 is 
exceeded, stream flow will backup and spill north to Monterra Road.  The spill north occurs at an 
elevation of approximately 187.58 m.  At an elevation of 187.82 m, the spill north across the golf 
course property has been calculated to be 14.9 m3/s.  At an elevation of 187.85 m, the spill north 
across the golf course property has been calculated to exceed the Regional (Timmins) storm peak 
flow of 20.7 m3/s.  As such, the flood elevation for the site has been determined to be 187.85 m. 

4. The twin CSP culverts under the golf cart path upstream of the site are known to have less capacity 
than the Grey Road 21 culvert crossing.  When the capacity of the cart path crossing is exceeded, 
stream flow spills northwest into an existing drainage swale cut along the rear of the properties on 
Grand Cyprus Lane at a peak flow rate of 4.1 m3/s.  This drainage swale eventually drains to 
Watercourse 6 and thus would increase the quantity of the spill from Watercourse 1 into Watercourse 
6. 

5. No flood flows are conveyed through the site as they either spill out before or utilize the roadside 
ditch system.  When flows overtop Monterra Road they can backwater and pond in areas on the 
subject property. 

The existing drainage features and locations of the existing spills are located on the Natural Hazards 
Plan (Drawing HAZ-1) enclosed. 

To demonstrate that the proposed development will not adversely impact flood conveyance and levels, 
the existing conditions HEC RAS model has been updated to include the proposed site grading.  The 
results of the proposed conditions are summarized as follows: 

1) Watercourse #1 continues to convey 1.8 m3/s thorough the subject property. 

2) 14.9 m3/s continues to spill north across the golf course. 
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3) 4.1 m3/s continues to spill northwest into the existing drainage swale.   

4) The flows in Watercourse #1 downstream of the subject property and the flows directed to 
Watercourse #6 remain the same on existing and proposed conditions. 

5) The water levels upstream, downstream and through the site remain the same under existing and 
proposed conditions. 

The results of the proposed conditions HEC RAS hydraulic analysis demonstrate that the proposed 
development will not adversely impact flooding in the area.  The existing flows downstream of the site 
and spills to Watercourse #6 will be maintained.  As such, the existing flooding downstream along 
Watercourse #1 and #6 will not be exacerbated by development of the subject property. 

Proposed Watercourse Setbacks 

The reach of the Watercourse #1 through the subject property is defined as an unconfined watercourse.  
As per the MNRF River and Stream Systems Erosion Hazard Technical Guide, the erosion hazard limit 
is defined as the sum of the meander belt allowance and erosion access allowance.  The meander belt 
allowance and erosion hazard allowance are defined as follows: 

 Meander belt allowance – 20 times the bankfull width centred on the meander belt axis, where the 
meander belt axis is defined as the channel centreline as the channel has essentially no bends or 
meanders through the site.  The measured bankfull width of the channel is 1.8 m resulting in a 
meander belt allowance of 36 m centered on the channel. 

 Erosion access allowance – 6 m unless determine otherwise through additional study.  In the 
absence of additional study, the erosion access allowance has been determined to be 6 m and is 
applied to both sides of the watercourse. 

 Erosion Hazard Limit – the sum of the meander belt allowance and erosion access allowance.  The 
erosion hazard limit is 48 m centered on the channel centerline. 

The erosion hazard limit is illustrated on the Natural Hazards Plan (Drawing HAZ-1) enclosed. 

Summary 

From the results of the flood and erosion hazard assessment completed, the allowable development 
limits for the property have been established.  A development concept is illustrated on the Natural 
Hazards Plan (Drawing HAZ-1) enclosed.  As illustrated, approximately 5.0 ha of land is available for 
development outside the erosion hazard limit.  As flooding on-site has been identified as primarily 
backwater and a spill, development would be considered acceptable provided properties and homes are 
adequately flood proofed.  As such, the properties should be graded to be above the Regional (Timmins) 
flood level established for the site (187.85 m) and the lowest openings of the homes should be set a 
minimum of 0.30 m higher.  In addition, we recommend the following for Monterra Phase 2: 
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1. Additional watercourse crossings to facilitate development are not recommended and cul-de-sacs 
entering off Grey Road 21 and Monterra Road are recommended to service the two parcels of land 
separated by Watercourse 1.   

2. The existing drainage channel from the golf course pond should be maintained. 

3. Grading should be restricted to the area outside the meander belt allowance.  It is recommended 
that minor grading works be allowed within the erosion access allowance to clearly delineate the 
floodplain on-site and provide the requisite access to the floodplain as per Provincial Policy.   

We trust this assessment of the natural hazards (flooding and erosion) across Monterra Phase 2 property 
provides the information required to advance discussions regarding the development of the site.  In the 
meantime, if you have any questions or require further information please do not hesitate to contact the 
undersigned. 

Yours truly, 
C.C. Tatham & Associates Ltd. 
 
 
  
 
Daniel Twigger, B.Sc.Eng., P.Eng.   Dan Hurley, B.A.Sc., P.Eng., LEED AP 
Intermediate Engineer, Project Manager   Vice President,  
DRT:rlh       Manager – Water Resources Engineering  
Encl. 
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Appendix B: 
Existing Conditions Hydrologic Analysis  





























































 

  

 

Appendix C: 
Proposed Conditions Hydrologic Analysis 

















































































































































 

  

 

Appendix D: 

Stage-Storage-Discharge Tables 

 

  















 

  

 

Appendix E: 

Water Quality Calculations 
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