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1.0 INTRODUCTION 
 

CF Crozier & Associates Inc. (Crozier) was retained by Huntingwood Trails (Collingwood) Ltd. to 

complete a Natural Hazards Study in relation to the Huntingwood Trails Development.  The 49 ha 

property is legally described as part of Lots 47, 48 & 49 Concession 12, Town of Collingwood.  The 

subject property is bounded by Highway 26 and Silver Creek Drive to the north, the Silver Glen 

Preserve subdivision to the east, the Forest Drive Subdivision to the west and the Georgian Trail to the 

south.  Figure 1 shows the location of the property.   

 

Silver Creek bisects the site dividing the proposed land into two development areas: east of Silver 

Creek (Development Area #1) and west of Silver Creek (Development Area #2).  To the east of 

Silver Creek the plan is comprised of approximately 919 m of access roadway, 52 townhouse units, 

and 10 semi-detached units.  To the west of Silver Creek, the plan is comprised of 88 single family 

lots, 20 semi-detached units, approximately 1074 m of access roads and a stormwater management 

facility. The access roadways will be designed per the Town of Collingwood’s development 

standards. A walkway and roads provide access to the Georgian Trail and Environmental Protection 

Areas within the site. The subject subdivision plan reflecting a total unit count of 170 units is 

presented as Figure 2. 

 

2.0 BACKGROUND & OMB HISTORY 

 

In connection with the applications for an Official Plan Amendment, Zoning By-Law Amendment 

and Draft Plan of Subdivision for the subject lands, three reports were prepared by Crozier in 2011:  

 

• Functional Servicing & Stormwater Management Report, 

• Natural Hazards Study and,  

• Traffic Impact Study 

 

The “Natural Hazards Study, Huntingwood Trails Development” was prepared to determine the 

natural hazards associated with potential flooding and erosion of Silver Creek across the subject 

property.  

 

Following the preparation of this study, in June 2012, Huntingwood appealed its application for an 

Official Plan Amendment to the Ontario Municipal Board. In connection with this appeal and 

ongoing discussions with the Town and Conservation Authority, additional analysis surrounding the 

floodplain and spill flows from Silver Creek was completed in relation to the identification of the 

natural hazards surrounding the development areas. As such, a Huntingwood Trails Flood Hazard 

Assessment Memo was prepared in September 2013 to verify the identification of a Spill Zone and 

the Silver Creek floodplain on the subject property.  

 

Additional analysis regarding the spill flow from Silver Creek upstream of the subject lands was 

completed by Crozier in March 2014. The purpose of this additional analysis was to confirm the 

volumetric flow rates of spill upstream of the Georgian Trail, the direction and final outlet for the spill 

flows, and to validate the flow rate though the Huntingwood Development Site used for the prior 

floodplain analysis.  

 

The analysis and findings of the aforementioned supplemental works have been summarized in a 

Supplementary Flood Hazard Analysis Summary (Crozier, 2019) which has been included in 

Appendix D of this report.  

 

The Decision and Order regarding the OMB hearing was issued on July 31, 2014 outlining the 

approved development area extents as well as requirements of future approvals. Refer to Appendix 
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C for supporting OMB documentation including the Natural Hazards Witness Statement and the 

Official Plan decision documents.  

 

This addendum to the 2011 Natural Hazards Study has been prepared in accordance with the 

following requirement of the OMB approved Official Plan Amendment as paraphrased below:  

 

Current and future Planning Act applications shall be supported by: 

II. a natural hazards assessment prepared to the satisfaction of the Town and the NVCA 

demonstrating that all proposed development will be located in accordance with Section 

3.1 of the Provincial Policy Statement 

 

3.0 SITE DESCRIPTION 

 

Historic use of the subject property has been primarily for agriculture.  A small farm house and barn 

set back approximately 350 m from Silver Creek Drive remain onsite.  Much of the property is 

currently utilized as pasture lands for cattle.   

 

The site generally slopes from the southwest to the northeast with an average slope of less than 1%.  

The main branch of Silver Creek enters the subject site along the southern property line after passing 

beneath the Georgian Trail via a former railway bridge.  Silver Creek exhibits a pool - riffle sequence 

throughout the site with an average stream width of approximately 5 metres, average bankfull 

depth of approximately 1.5 metres and a bankfull width of 7.5m at the largest amplitude meander.  

Downstream of the site, Silver Creek passes beneath Highway 26 via a 7.5 m x 1.5 m concrete box 

culvert en route to its eventual outlet at Georgian Bay.   

 

Vegetation to the west of Silver Creek is primarily pasture with clumps of sparse trees.  In some 

instances tree cover has been cleared right up to the creek edge, while in other areas a small buffer 

of tree cover has been maintained.  All drainage from the western portion of the site outlets to Silver 

Creek upstream of Highway 26.  

 

Vegetal cover to the east of Silver Creek is more varied.  A strip of pasture land has been established 

running alongside the creek edge and the Highway 26 right of way.  The remaining lands abutting 

the Georgian Trail and adjacent Silver Glen Preserve subdivision are a mixture of forested and 

meadow areas.  During the springtime a number of closed depressions contain standing water.  

Drainage for the eastern portion of the site also drains from southwest to northeast and is primarily 

collected and conveyed in an intermittent drainage channel which outlets under Highway 26 via a 

5.5 m x 1.7 m box culvert.  There is virtually no surface runoff contributing to Silver Creek from the 

lands located east of the creek.     

 

A portion of the northeast corner of the property is part of a Ministry of Natural Resources (MNR) 

Provincially Significant Wetland (PSW).  A number of closed depressions in the southeast quadrant of 

the site have also been identified as wetlands.  These environmental areas are identified on Figure 2, 

Concept Plan.  Refer to the Environmental Impact Statement (EIS) Addendum (2019) prepared by 

Crozier & Associates for further details. 

 

4.0 NATURAL HAZARDS 

 

Provincial Policy Statement (PPS) 3.1.1 defines hazardous lands adjacent to river and stream systems 

consisting of flooding and/or erosion prone areas.  Flooding hazards are associated with the 

inundation limits resulting from a Regional storm event.  Erosion hazards are dependent on the 

characteristics of the stream overbank topography and are associated with the meandering of the 

stream channel or erosion and failure of river bank slopes.  
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The natural hazards assessment undertaken herein is in accordance with the methodology outlined 

in the Ministry of Natural Resources publication “Understanding Natural Hazards” (MNR, 2001).  

Results from this technical guideline include recommended development setbacks based on the 

hazards associated with Silver Creek.  A detailed assessment of each component of the natural 

hazards is presented below. 

 

4.1 Flooding Hazards 

 

The floodplain of Silver Creek is defined as a “one-zone” floodplain per the Town of Collingwood 

Official Plan (2019). Notwithstanding, spill zones have also been identified along Silver Creek.  These 

spill zones exist to the south of the Georgian Trail, to the south of Highway 26 on the subject lands 

and to the north of Highway 26 on the Consulate property ((CCL, 1989), (Crozier, 2008)). 

 

MNR (2001) provides direction on the interpretation and management flood hazards.  “One-zone” 

floodplain is considered high risk to the public and property.  Consequently, new development is 

directed outside of the “one-zone” floodplain. 

 

Areas susceptible to spill waters are treated in a different manner than one-zone floodplain.  Spill is 

generally characterized by shallow, lower velocity conditions in which flow leaves a watershed to 

enter a different system.  Section 4.13 of the “Technical Guide – River and Stream Systems: Flooding 

Hazard Limits” (MNR, 2002) provides the following commentary: 

 

“The effect of spills moving into another watershed should be assessed to determine the 

potential flood risks.  Alternative measures should be investigated to prevent the spill 

moving into the adjacent watershed”. 

 

4.1.1 Previous Floodline Assessments 

 

As explained above, Silver Creek bisects the property and flows in a northerly direction towards 

Georgian Bay.  With a tributary watershed exceeding 26 km2 upstream of Highway 26, Silver Creek 

experiences flooding conditions on occasion.  In 1989, a Cumming Cockburn Limited (“CCL”) study 

entitled “Floodline Mapping Study of Silver Creek, Spring Creek, & Village of Angus” was prepared 

under the auspices of the Federal Provincial Flood Damage Reduction Program for the 

Nottawasaga Valley Conservation Authority (NVCA).  The study delineated the limits of the Silver 

Creek floodplain on the subject lands and identified the areas along Silver Creek which are subject 

to spill conditions. 

 

One of the spill areas identified in the CCL (1989) report was located on the subject lands along 

Silver Creek at Highway 26.  This spill area was denoted Spill Zone ‘B’, where a portion of the flood 

flows from Silver Creek were said to be conveyed easterly along the south side of Highway 26 

toward the Silver Glen Preserve residential development and Cranberry Resort Links golf course and 

residential development.  Since 1989, there have been a number of further flood studies examining 

Silver Creek.  Most recently, Crozier (2007) re-evaluated the Silver Creek floodplain as supporting 

studies to the proposed residential development “The Preserve at Georgian Bay” proposed by 

Consulate Development Inc.  While this study thoroughly evaluated the Silver Creek floodplain and 

spill areas north of Highway 26, the study did not examine flood conditions of the subject lands.  

Consequently, the CCL (1989) work represents the most current accepted floodplain study on 

record for the subject lands.  

 

The CCL Study used a Regional Storm (Timmins) peak flow of 78 m3/s through the subject lands, 

derived from an approach flow of 109m3/s upstream of the Georgian Trail less 31 m3/s spill flow 
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westerly towards Watercourse #1, denoted as Spill Zone ‘A’, prior to entering the upstream end of 

the Huntingwood lands. Watercourse #1 is located west of the subject lands beyond the Forest Drive 

subdivision as shown in the Spill ‘A’ Analysis Plan in Appendix D. Through the subject lands, the CCL 

study concluded that there was a spill flow of 31 m3/s to the east, denoted as Spill Zone ‘B’, leaving 

a remaining 47 m3/s at the downstream end of the Huntingwood site upstream of Highway 26.  

 

4.1.2 Existing Conditions Hydraulic Assessment 

 

The floodline assessment across the Huntingwood lands presented herein builds upon work 

previously undertaken (Crozier, 2007) concerning Silver Creek.  The purpose of the analysis is to 

update the CCL (1989) delineation of the Regional floodline across the Huntingwood lands based 

on thorough examination of site conditions and use of accurate site specific topographic mapping. 

The HEC-RAS modelling completed for the analyses related to this report used HEC-RAS 4.0. 

 

Silver Creek was previously modeled by CCL using the HEC-2 computer model.  A total of six 

hydraulic sections were evaluated along a 700 m portion of Silver Creek extending from the 

Georgian Trail to Highway 26.  Spill Zone ‘B’ was also identified upstream of Highway 26 flowing in an 

easterly direction, however the CCL study did not include a detailed hydraulic assessment of the 

spill reach.   

 

As part of the updated hydraulic modelling undertaken in connection with the Huntingwood Trails 

development, eleven cross sections have been used along the Main Channel through the subject 

site to evaluate the floodplain hydraulics of Silver Creek from the Georgian Trail to Highway 26.  The 

approximate location of the six original HEC-2 cross sections completed by CCL (1989) have been 

preserved.  In order to better define the internal floodplain, five new cross sections were added to 

the model across the subject lands.  All cross sections were generated using updated air-photo 

based topographic mapping produced by First Base Solutions (2008).  The contour map of the site 

and surrounding lands consists of a 0.5-metre contour interval. This mapping is consistent with what 

was applied to the Consulate Development project and is considered acceptable for use in this 

floodline assessment.   

 

In addition to updating the modelling of the Main Channel, a detailed assessment of Spill Zone ‘B’ 

and the east overbank system has been undertaken as part of the updated hydraulic modelling to 

assess the hydraulic separation between the Main Channel and the spill flow to the east and to 

analyze the hydraulic characteristics of the spill flow. The two HEC-RAS reaches are connected 

through lateral structures implemented along the east bank of the Main Channel which act as weirs 

to determine the incremental flow lost from the Main Channel to Spill Zone B. Nine cross sections 

were generated for the Spill Zone B model across the subject lands, matching into the Main Channel 

sections. Additional sections downstream of the new cross sections from previous HEC-RAS 

modelling of Silver Glen Preserve were also used in the Spill model.  

 

Manning’s roughness values have been set at 0.045 for the main channel to reflect the stony 

pool/riffle sequence, 0.05 for the west overbank to reflect the pasture land use and 0.07 for the east 

overbank areas to reflect the mix of pasture lands and moderately treed areas.  For the Spill Flow B 

portion of the model, Manning’s roughness values were set at 0.07 for the entire cross section to 

represent shallow flows in moderately vegetated / pasture areas with poorly defined channels. At 

the downstream limits of the Spill Zone B profile, the Manning’s roughness was increased to 0.1 to 

represent the dense vegetative conditions.  These values were considered representative of onsite 

land uses and are consistent with or more conservative than those applied in the original HEC-2 

model (ie. 0.045 for main channel, 0.05 for overbank areas) used by CCL. 
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The downstream portion of the Silver Creek model located to the north of the subject site on the 

Consulate lands was used to ensure model stability.  This model was previously approved by the 

NVCA in connection with the OMB decision concerning the Consulate Development Inc. hearing.  

The downstream limit of the model occurs at Georgian Bay; the 100-year long-term high water level 

of 177.4 m was used as the downstream boundary condition.   

 

For Spill Zone B the downstream portion of the model, located to the east of the subject site on the 

Silver Glen Preserve and Cranberry Trail lands, was used to ensure model stability.  This model was 

previously approved by the NVCA as part of the approvals for Silver Glen Preserve development 

and accounts for flood conveyance infrastructure installed as part of that development.  The 

downstream limit of the model occurs east of Cranberry Trail; the normal depth was used as the 

downstream boundary condition.   

 

Upstream Hydraulic Analysis (Spill Zone ‘A’) 

 

In March 2014, Crozier completed additional analysis regarding Silver Creek flows upstream of the 

subject lands to confirm the appropriateness of the application of the Regulatory flow of 78 m3/s as 

utilized in the CCL Study. Upstream of the Huntingwood lands, Silver Creek conveys 109 m3/s towards 

Georgian Trail. The CCL Study established the existence of a spill condition south of the Georgian 

Trail on Silver Creek, denoted as Spill Zone ‘A’. This spill flow occurs due to insufficient capacity of the 

Georgian Trail culverts to convey the Regional Event, combined with low elevations in the west 

overbank of Silver Creek upstream of the Trail. Based on their assessment of these hydraulic 

components, CCL established that Spill ‘A’, in the amount of 31 m3/s, breaches the west bank of the 

Silver Creek floodplain and spills westerly into Watercourse #1. The remaining 78 m3/s has historically 

been used as the Regulatory flow for the Huntingwood site and downstream lands.  

 

To assess the flows upstream of the Georgian Trail, additional cross sections were added to the HEC-

RAS model upstream of Georgian Trail, complete with lateral structures to assess spill flow on either 

side of Silver Creek. The detailed analysis and the resulting conclusions have been summarized in a 

Supplementary Flood Hazard Analysis Summary Memo that can be found in Appendix D.  

 

The supplemental modelling concluded that there is spill over the west bank of Silver Creek 

upstream of the Georgian Trail, that is directed west to Watercourse #1 in the magnitude of 34 m3/s. 

It was also determined that spill occurs from Silver Creek over the low points of Georgian Trail on 

both the east and west sides of Silver Creek. A spill of 18 m3/s occurs to the west of Silver Creek and 

enters the Forest Drive subdivision, eventually joining Watercourse #1. The remainder (4 m3/s) spills 

easterly into the Huntingwood Trails development and joins Spill Zone ‘B’. 

 

Per the computed spill flows upstream of Georgian Trail, 53 m3/s enters Silver Creek at the upstream 

end of the Huntingwood Trails development area (downstream of Georgian Trail). Previous analysis 

of Silver Creek by Cumming & Cockburn Ltd (CCL) had not considered the spill flow over Georgian 

Trail and applied a flow of 78 m3/s through the Huntingwood site. The 2011 floodplain analysis 

completed for the Huntingwood Natural Hazards Study used the CCL flow of 78 m3/s. To maintain a 

conservative design, this flow has been maintained as the Regulatory flow through the site for the 

purpose of delineating existing flood hazards downstream of the Georgian Trail.  

 

Table 1 summarizes the main channel flow rates and spill flow rates surrounding Silver Creek 

upstream of the Georgian Trail.  
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Table 1: Silver Creek Main Channel and Spill Flow Summary Upstream of Huntingwood Lands 

Location Description 

Updated 

Flows 

(m3/s) 

CCL Flows 

(m3/s) 
Type of Flow 

Direction 

of Flow 

Downstream 

Channel 

Silver Creek 

Upstream of 

Georgian Trail 

Silver Creek 109 109 
Main 

Channel 
North Silver Creek 

Upstream of 

Georgian Trail 

Overbank Spill 

from Silver Creek 
34 31 Spill West Watercourse 1 

Georgian Trail 
Spill over Georgian 

Trail 
18 - Spill West 

Forest 

Subdivision / 

Watercourse 1 

Georgian Trail 
Spill over Georgian 

Trail 
4 - Spill East Spill Zone ‘B’ 

Upstream end of 

Huntingwood 
Silver Creek 53 78 

Main 

Channel 
North Silver Creek 

 

Existing East Overbank Modelling (Spill Zone ‘B’) 

 

Crozier completed a Huntingwood Trails Flood Hazard Assessment Memo (September 2013) to 

supplement the 2011 Natural Hazards Study and to better characterize Spill Zone ‘B’ and the Silver 

Creek Floodplain on the subject property. The HEC-RAS modelling presented in the 2011 Natural 

Hazards Study was updated to better represent the flow conditions on site through modifying the 

cross sections to remain perpendicular, and to incorporate the findings of the additional spill 

analysis. Refer to Appendix D for the Huntingwood Trails Flood Hazard Assessment Memo 

(September 2013) for additional information.  

 

Silver Creek exhibits a defined drainage divide on its east side throughout the Huntingwood Lands. 

From this divide, the topography is predominantly in a northeast direction, with contours generally 

aligned at 45 degree angles from the overall northward trajectory of the Silver Creek main channel. 

Slopes in the east overbank generally exceed the slopes in the main channel and west overbank 

(approximately 0.7% in the west overbank/main channel, and 1-1.2% in the east overbank 

immediately adjacent the creek). Some distance from the main channel the contours deflect 

slightly northward once again, but the overall direction of fall remains in the northeasterly direction, 

away from the main channel. 

 

These topographic conditions are characteristic of spill:  flow leaves the main watercourse (Silver 

Creek) entering an overbank (east overbank) where it is conveyed away from the main 

watercourse via a defined onsite drainage route, never to return to the system.  

 

Based on the discussion of topography above, the following points can be made pertaining to the 

spill flow from the east bank of Silver Creek: 

 

• Due to the change in slope from the main channel to the east overbank immediately 

adjacent the creek, it is not appropriate for a single straight east/west cross section to 

encompass both the west overbank/main creek floodplain system and the east overbank 

system due to the discontinuity in slope regime across the section. 

• Due to the change in direction of slope, it is not appropriate for a single straight east / west 

cross section to encompass both the West Overbank / Main Channel floodplain system and 

the east overbank system, as it conflicts with the assumption of one-dimensional flow. 

• Due to the directionality of the topography in the east overbank, flows breaching the east 

overbank of the creek move away from the creek and become hydraulically disconnected 

from the main system. 
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Given the above, the HEC-RAS hydraulic model establishes distinct flood levels through Spill Zone B 

and illustrates that energy grade lines are lower, thus representing a separate profile from the Silver 

Creek system. 

 

Flow spilling from the Main Channel profile to the Spill Zone B profile was simulated by the 

application of lateral weirs. The weir elevations were determined from the site topography, taking 

the height of the drainage divide located in the east overbank between each cross section to 

develop the weir profiles. In this way, the height of the main channel water surface elevation over 

the drainage divide determines how much spill flow is lost to the Spill Zone B profile. 

 

A lateral weir exists between each cross section on the Main Channel profile model from Section 

1830 to Section 785. It was assumed that the distance required for expansion of flow immediately 

downstream of the Georgian Trail bridge would preclude significant spill from occurring between 

Section 1840 and 1830. 

 

The lateral weirs were coded using the Standard Weir Equation for broad-crested weirs 

representative of the wide, rounded shape of the drainage divide on the east side of Silver Creek. 

Weir computations were performed based on water surface elevation rather than energy grade 

line, as the velocity head in the main channel does not act in the direction of weir flow (ie. only the 

elevation component of the total energy in the main channel acts to cause lateral outflow).  A 

discharge coefficient of 0.8 was used to represent an imperfect weir whose efficiency is decreased 

by variations in topography and the presence of vegetation. The HEC-RAS weir computations also 

account for the submergence of the weir due to water surface elevations in the receiving channel 

(ie. tailwater conditions due to flow in Spill Zone B). 

 

Modelling Results 

 

Results from the existing conditions HEC-RAS hydraulic analysis of Silver Creek across the subject 

lands are illustrated on Figure 3.  The detailed output is provided in Appendix A.  Computed water 

surface elevations within the Main Channel of Silver Creek were between -0.38 lower to +0.47 m 

higher than those of the CCL Study through the main portion of the site.  These elevation changes 

are due to the more conservative roughness coefficients, more accurate topographic mapping, 

modified direction of cross sections, and incorporation of the lateral structures and spill analysis 

utilized in the subject analysis.  Refer to Table 2 for a comparison of existing conditions Regional 

water surface elevations. 
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Table 2: Comparison of Existing Conditions Regional Water Surface Elevations between CCL (1989) and Crozier 

(2019) – Silver Creek Main Channel 

Cross 

Section ID 
Description 

Regional Water Surface Elevation (m) Change 

(+/- m) CCL (1989) Crozier (2019) 

1851 Upstream of Georgian Trail --- 187.82 --- 

1850 Upstream of Georgian Trail --- 186.89 --- 

1845 Georgian Trail Culvert    

1840 
Updated CCL Section / 

Downstream of Georgian Trail 
185.91 186.38 +0.47 

1830  --- 185.91 --- 

1820  --- 185.27 --- 

1810 Updated CCL Section 184.06 184.12 +0.06 

1800  --- 183.63 --- 

1790 Updated CCL Section 182.98 183.08 +0.10 

1780  --- 182.44 --- 

1770 Updated CCL Section 182.05 182.05 Nil 

1760 Updated CCL Section 182.08 181.70 -0.38 

785 
Updated CCL Section, 

Highway 26 (upstream) 
181.86 181.70 -0.16 

 

Results from the existing conditions HEC-RAS hydraulic analysis of the Silver Creek profile and Spill 

Zone B profile are summarized in Table 3.  This assessment was based on the Regional peak flow of 

78 m3/s, consistent with the previously approved CCL (1989) study and as discussed in this report.  

 
Table 3: Hydraulic Assessment Results (Existing Conditions) 

Cross 

Section ID 

Flow 

(m3/s) 

W.S. Elev 

(m) 

Flow Leaving 

(m3/s) 

Cross Section 

ID 

Flow 

(m3/s) 

W.S. Elev 

(m) 

Silver Creek/West Overbank  

1851 78.0 187.82   

1850 78.0 186.89   

1845 Georgian Trail Culvert  

1840 78.0 186.38 0.0 East Overbank (Spill Zone B) 

1830 78.0 185.91 6.6 1830 1.0* 185.55 

1820 71.4 185.27 17.0 1820 7.6 185.02 

1810 54.4 184.12 6.6 1810 24.6 183.68 

1800 47.8 183.63 4.5 1800 31.2 183.40 

1790 43.3 183.08 1.2 1790 35.7 182.82 

1780 42.1 182.44 0.1 1780 36.9 182.29 

1770 42.0 182.05 5.8 1770 37.0 181.98 

1760 36.2 181.70 5.2 1760 42.8 181.21 

785 31.0 181.70 0.0 1750 48.0 180.75 

* Flow of 1.0cms applied at upstream limit of Spill Zone B for model stability only. 

 

The Regional floodline located on the west side of Silver Creek is defined on Figure 3.  Between 

Highway 26 and the Georgian Trail, the floodline is generally 30 to 80 m from Silver Creek and 

encroaches into existing residential areas along Silver Creek Drive immediately upstream of Highway 

26 in an ineffective area of the floodplain. 
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Within the subject property, a total spill (Spill Flow ‘B’) of 48 m3/s (includes the 1.0 m3/s applied at the 

upstream end of the spill model) overtops the east bank of Silver Creek through the site and is 

directed northeast. Due to the existing site topography, these spill flows become hydrologically 

disconnected from the Silver Creek system. 

 

The results of the analysis confirm that spill from the main channel occurs along much of the length 

of the east overbank of Silver Creek through the Subject Lands, resulting in a total Spill Zone B flow of 

48 m3/s within the subject lands. This result suggests that the CCL estimate of the magnitude of Spill 

Zone B (31 m3/s) was an underestimate of the true spill flow based on existing site topography. 

 

The eastern portion of the Silver Creek floodplain consists of various shallow spill flow areas that are 

located along the eastern bank of Silver Creek.  This was confirmed through field reconnaissance of 

drainage completed by Crozier during the Spring of 2009 and spill flow tracking of an actual spill 

event in January 2011. Unlike the CCL report which defined a floodline along the east side of Silver 

Creek and only a limited spill area adjacent to Highway 26, our review of the hydraulic conditions 

based on the more detailed contours concludes spill occurs in multiple locations across the eastern 

portion of the subject property.   

 

An examination of the water surface elevations and energy grade lines indicates that the main 

channel and Spill Zone B reaches act as separate hydraulic systems. The water surface and energy 

grade elevations in the Spill Zone B profile are both lower than those in the Silver Creek/west 

overbank profile, confirming that Spill Zone B is hydraulically disconnected from Silver Creek and is a 

true spill.  Flow that has breached the drainage divide on east side of the creek does not remain in 

the Silver Creek system but rather exits the system as spill flow through Spill Zone B.  Once the east 

bank of Silver Creek is breached, flood waters are removed from the Silver Creek system flowing in 

an unconfined nature in a north-easterly direction through the subject lands eventually reaching 

Highway 26 and draining towards Silver Glen Preserve and Cranberry Trail. Refer to Appendix D for 

the detailed modelling output from the Huntingwood Trails Flood Hazard Assessment Memo.  

 

4.1.3 Post-Development Conditions Hydraulic Assessment 

 

As described above, Crozier has updated the previous floodplain modelling analysis from the CCL 

Study across the subject site.  This updated model of existing conditions was then used to evaluate 

the effects of the proposed Huntingwood Trails development on the natural hazards posed by Silver 

Creek.   

 

The access road and proposed development for the eastern development area (DA #1) will be 

flood proofed from the existing spill within Spill Zone ‘B’. The spill will be maintained across the subject 

lands as in the existing condition.  

 

The western development area (DA #2) has been set outside the Silver Creek Regional floodplain, 

save and except a portion of the site access roadway at Silver Creek Drive.  The site access 

roadway to the western development area will be flood proofed and will confine the post-

development flood inundation limit to the eastern boundary of the right of way.  Existing properties 

to the west of the subject development which are currently in the Regional floodplain will be 

removed from the floodplain. 

 

Modelling Set-up 

 

The post-development model for Silver Creek was developed by modifying the existing conditions 

hydraulic sections across the proposed development areas.  At this stage, the development areas 
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were modeled as blocked obstructions in HEC-RAS up to the proposed development limits.  Upon 

detailed design, the grading plan will be used to update and finalize the HEC-RAS model. 

 

As noted above, the access roadway to the western development area will encroach into a portion 

of the ineffective Regional floodplain.  This encroachment is located toward the downstream 

portion of Silver Creek on the subject property where ineffective flow areas exist due to the 

downstream flow impediments of Silver Creek Drive.  Accordingly, the access roadway into the site 

has been modeled as a blocked obstruction.   

 

The addition of Development Area #1 and the eastern access roadway were modeled using 

blocked obstructions at the development and roadway limits through the Spill B Zone Reach.  

 

Modelling Results 

 

Post-development hydraulic conditions demonstrate that there will be no significant increases in 

water surface elevations through the Main Channel and Spill Zone B with the addition of the 

proposed Huntingwood development and access roadways.  

 

The modelling confirms that there is no additional spill over the east bank of Silver Creek leaving the 

system, with a total of 48 m3/s leaving the system through the subject lands as in existing conditions. 

Slight variances in spill flow distribution are noted through the Huntingwood lands but are 

considered insignificant (in all cases noted less than 1” or 2.5cm).  Spill has been maintained through 

the lands east of Silver Creek, while incorporating the proposed access road construction to DA#1. 

Table 4 summarizes the comparison of pre-development and post-development flows. The change 

in water surface elevations from existing conditions to post-development is negligible or nil and as 

such has not been included in the Table.  

 
Table 4: Existing Conditions and Post-Development Water Surface Elevation and Flow Comparison 

Cross 

Section 

ID 

Flow (Post-

Dev) 

Existing 

W.S. Elev 

Post-Dev 

W.S. Elev 

Flow 

Leaving 

(Post-Dev) 

Cross 

Section 

ID 

Flow 

(Post-Dev) 

Existing 

W.S. Elev 

Post-

Dev W.S. 

Elev 

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

Silver Creek/West Overbank   

1851 78 187.82 187.82     

1850 78 186.89 186.89     

1845 Georgian Trail Culvert   

1840 78 186.38 186.38 0 East Overbank (Spill Zone B) 

1830 78 185.91 185.91 6.5 1830 1.0* 185.55 185.55 

1820 71.5 185.27  185.28 16.8 1820 7.5 185.02 185.02 

1810 54.7 184.12 184.13 6.7 1810 24.3 183.68 183.68 

1800 48 183.63 183.63 4.5 1800 31.0 183.40 183.39 

1790 43.5 183.08 183.08 1.2 1790 35.5 182.82 182.84 

1780 42.3 182.44 182.44 0.1 1780 36.7 182.29 182.30 

1770 42.2 182.05 182.05 6.0 1770 36.8 181.98 181.98 

1760 36.2 181.70 181.70 5.2 1760 42.8 181.21 181.21 

785 31 181.70 181.70 0.0 1750 48.0 180.75 180.75 

* Flow of 1.0cms applied at upstream limit of Spill Zone B for model stability only. 
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The detailed grading of the development will ensure that lots and roadways adjacent to the 

floodplain have a minimum of 0.3 m flood-proofing above the Regional water surface elevation.  

 

The post-development floodline delineation is illustrated on Figure 4 and the detailed output from 

the HEC-RAS model is provided in Appendix A. 

 

The flood-proofing measures proposed along the west side of Silver Creek will provide public benefit 

as several existing residential properties on Silver Creek Drive will be removed from the Silver Creek 

Regional floodplain.  

 

4.2 Erosion Hazards 

 

An erosion hazard assessment of the main branch of Silver Creek was prepared as part of the overall 

natural hazards assessment described herein.  Silver Creek is classified as an “unconfined system” 

according to the MNR publication Understanding Natural Hazards (MNR, 2001).  This document 

defines an unconfined system as those systems where the watercourse is not located within a valley 

corridor with discernable slopes, but relatively flat to gently rolling plains and is not confined by 

valley walls.  This is consistent with the characteristics of Silver Creek within the study area.  

Accordingly, the erosion hazard limit associated with unconfined systems is defined by the meander 

belt allowance. 

 

The meander belt allowance is defined by the maximum extent that a channel migrates (MNR, 

2001).   A detailed assessment of the meander belt on a reach-specific assessment has been 

undertaken herein.   

 

4.2.1 Meander Belt Allowance 

 

In order to develop the meander belt allowance for the subject watercourse, a field assessment of 

the geomorphic characteristics of Silver Creek throughout the subject property was undertaken by 

Crozier as part of the 2011 Natural Hazards Study.  This assessment was completed using the Rosgen 

Classification System and detailed air photo topographic survey of the subject lands with reference 

to the methodology and data presented in the MNR (1996) publication Morphological Relationships 

of Rural Watercourses in Southern Ontario and Selected Methods in Fluvial Geomorphology.  

 

Utilizing the relationships presented in the Morphological Relationships of Rural Watercourses in 

Southern Ontario and Selected Methods in Fluvial Geomorphology (MNR, 1996), the meander belt 

width was calculated based on the bankfull stream width, measured at the largest amplitude 

meander.  The meander belt width computed using this methodology ranged from 95 m to 119 m 

over the three reaches analyzed.  This meander belt width is centered on the meander belt axis of 

each respective stream reach.  Refer to Figure 3 for the extents of the meander belt and to 

Appendix B for detailed calculations.   

 

Through the previous commenting process, NVCA requested a peer review of the meander belt 

delineation be completed.  Parish Geomorphic completed a technical review of the meander belt 

limits presented in the earlier Crozier work.  This review concluded that the meander belt values 

previously determined by Crozier resulted in a conservative result that is appropriate for the site.  A 

copy of the Parish Geomorphic Huntingwood Trails – Meander Belt Width Assessment Technical 

Review (July 2011) is included in Appendix B. 
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5.0 TOTAL HAZARD LIMIT 

 

The total natural hazard limit is described by the greater of the flooding limits and the meander belt 

allowance.  The recommended natural hazard limit associated with the Silver Creek through the site 

is presented in Figure 4.  This total natural hazard limit was adopted for the subject lands in order to 

determine the allowable development areas and establish the development plan which forms the 

basis of this application.   

 

6.0 CONCLUSIONS 

 

This study provides an assessment of the natural hazards associated with the Silver Creek which 

affect the proposed development from the perspective of potential flooding and erosion.  Detailed 

hydraulic analysis was completed by expanding previously approved HEC-RAS models to determine 

the flooding and spill conditions associated with Silver Creek and to evaluate the impacts of the 

proposed development on these floodlines.  Additionally, a meander belt assessment of Silver Creek 

across the subject site was conducted to determine the erosion hazard limits associated with the 

unconfined system. 

 

As the proposed development respects the flooding and erosion hazards onsite as determined 

through this analysis we confirm the proposed development application meets the tests of Section 

3.1 of the Provincial Policy Statement.  Based on the above, we recommend approval of the uses 

sought for the subject lands from the perspective of natural hazards management. 

 

Respectfully Submitted, 

 

C.F. CROZIER & ASSOCIATES INC.    C.F. CROZIER & ASSOCIATES INC. 

 

 

 

Jonathan M. Proctor, P.Eng.     Jessie Elder, EIT 

Associate          
 

JP/je 
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APPENDIX A 
             

 

Silver Creek Main Branch – HEC-RAS Modelling 

 

 
Main Channel HEC-RAS Output Table (Pre & Post-Development) 

 

Main Channel Pre-Development HEC-RAS Sections 

 

Spill Zone B Pre-Development HEC-RAS Sections 

 

Spill Zone B HEC-RAS Output Table (Pre & Post-Development) 

 

Main Channel Post-Development HEC-RAS Sections 

 

Spill Zone B Post-Development HEC-RAS Sections 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

HEC-RAS   River: Silver Creek   Reach: MainLower    Profile: Regional

Reach River Sta Profile Plan 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)  

MainLower 1851    Regional Pre-Dev 78.00 185.10 187.82 187.83 0.000120 0.43 357.26 313.62 0.09

MainLower 1851    Regional post 78.00 185.10 187.82 187.83 0.000120 0.43 357.26 313.62 0.09

MainLower 1850    Regional Pre-Dev 78.00 185.00 186.89 186.89 187.61 0.015848 3.91 22.01 230.65 0.93

MainLower 1850    Regional post 78.00 185.00 186.89 186.89 187.61 0.015848 3.91 22.01 230.65 0.93

MainLower 1845    Culvert

MainLower 1840    Regional Pre-Dev 78.00 184.40 186.38 186.38 186.82 0.010389 3.06 31.66 172.66 0.75

MainLower 1840    Regional post 78.00 184.40 186.38 186.38 186.82 0.010389 3.06 31.66 172.66 0.75

MainLower 1830    Regional Pre-Dev 78.00 184.00 185.91 185.91 186.09 0.006943 2.45 64.31 145.10 0.59

MainLower 1830    Regional post 78.00 184.00 185.91 185.91 186.10 0.006979 2.45 63.20 133.00 0.59

MainLower 1825    Lat Struct

MainLower 1820    Regional Pre-Dev 71.39 183.52 185.27 185.27 185.43 0.010221 2.43 57.07 150.70 0.69

MainLower 1820    Regional post 71.48 183.52 185.28 185.28 185.43 0.010174 2.42 56.32 136.00 0.69

MainLower 1815    Lat Struct

MainLower 1810    Regional Pre-Dev 54.42 182.32 184.12 184.12 184.31 0.006745 2.21 42.88 109.24 0.58

MainLower 1810    Regional post 54.74 182.32 184.13 184.13 184.31 0.006725 2.21 43.19 109.27 0.58

MainLower 1805    Lat Struct

MainLower 1800    Regional Pre-Dev 47.79 181.89 183.63 183.70 0.004515 1.56 51.98 135.55 0.47

MainLower 1800    Regional post 48.04 181.89 183.63 183.71 0.004491 1.56 52.32 135.00 0.47

MainLower 1795    Lat Struct

MainLower 1790    Regional Pre-Dev 43.32 181.52 183.08 183.08 183.21 0.007257 2.11 42.71 147.98 0.58

MainLower 1790    Regional post 43.51 181.52 183.08 183.08 183.21 0.007140 2.09 43.21 147.00 0.58

MainLower 1785    Lat Struct

MainLower 1780    Regional Pre-Dev 42.09 180.70 182.44 182.38 182.56 0.005421 1.85 41.35 108.51 0.51

MainLower 1780    Regional post 42.28 180.70 182.44 182.38 182.56 0.005398 1.85 41.62 108.71 0.51

MainLower 1775    Lat Struct

MainLower 1770    Regional Pre-Dev 42.01 180.58 182.05 182.05 182.18 0.009294 1.96 37.75 283.57 0.65

MainLower 1770    Regional post 42.20 180.58 182.05 182.05 182.18 0.009381 1.97 37.74 119.74 0.65

MainLower 1765    Lat Struct

MainLower 1760    Regional Pre-Dev 36.19 180.17 181.70 181.28 181.71 0.000735 0.54 105.78 254.64 0.18

MainLower 1760    Regional post 36.19 180.17 181.70 181.28 181.71 0.000853 0.58 96.89 153.01 0.19

MainLower 801     Lat Struct

MainLower 785     Regional Pre-Dev 30.96 179.60 181.70 180.42 181.70 0.000019 0.15 421.64 457.70 0.03

MainLower 785     Regional post 31.03 179.60 181.70 180.42 181.70 0.000019 0.15 423.13 449.00 0.03

MainLower 775     Regional Pre-Dev 30.96 179.51 181.70 180.41 181.70 0.000020 0.15 418.14 413.00 0.03

MainLower 775     Regional post 31.03 179.51 181.70 180.41 181.70 0.000020 0.15 419.80 413.08 0.03

MainLower 755     Culvert

MainLower 735     Regional Pre-Dev 30.96 179.40 180.70 180.31 180.71 0.001123 0.53 126.25 824.51 0.16

MainLower 735     Regional post 31.03 179.40 180.70 180.32 180.71 0.001124 0.53 126.39 824.72 0.16

MainLower 590     Regional Pre-Dev 30.96 179.30 180.54 180.25 180.54 0.001621 0.59 128.81 663.63 0.18

MainLower 590     Regional post 31.03 179.30 180.54 180.25 180.54 0.001622 0.59 128.98 663.88 0.18

MainLower 490     Regional Pre-Dev 30.96 179.20 180.22 180.14 180.25 0.007071 1.14 53.84 439.81 0.38

MainLower 490     Regional post 31.03 179.20 180.22 180.14 180.25 0.007065 1.14 53.95 440.10 0.38

MainLower 450     Regional Pre-Dev 30.96 179.13 179.98 179.76 180.00 0.005364 0.82 70.02 235.72 0.31

MainLower 450     Regional post 31.03 179.13 179.98 179.76 180.00 0.005367 0.82 70.14 235.93 0.31

MainLower 410     Regional Pre-Dev 30.96 178.10 179.15 179.15 179.24 0.023244 1.94 38.84 202.39 0.67

MainLower 410     Regional post 31.03 178.10 179.15 179.15 179.24 0.023246 1.94 38.92 202.60 0.67

MainLower 320     Regional Pre-Dev 30.96 177.20 178.18 178.19 0.002517 0.66 94.23 235.73 0.22

MainLower 320     Regional post 31.03 177.20 178.18 178.19 0.002519 0.66 94.35 235.85 0.22

MainLower 222     Regional Pre-Dev 30.96 177.10 177.94 177.96 0.007271 0.97 76.67 312.36 0.37

MainLower 222     Regional post 31.03 177.10 177.94 177.96 0.007265 0.97 76.84 312.72 0.37

MainLower 155     Regional Pre-Dev 30.96 176.70 177.69 177.70 0.002199 0.62 103.97 342.65 0.21

MainLower 155     Regional post 31.03 176.70 177.69 177.70 0.002200 0.62 104.14 342.98 0.21

MainLower 5       Regional Pre-Dev 30.96 176.00 177.12 177.12 177.21 0.015852 1.64 44.44 267.01 0.55

SILVER CREEK MAIN CHANNEL



HEC-RAS   River: Silver Creek   Reach: MainLower    Profile: Regional (Continued)

Reach River Sta Profile Plan 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)  

MainLower 5       Regional post 31.03 176.00 177.12 177.12 177.21 0.015870 1.64 44.52 267.19 0.55

SILVER CREEK MAIN CHANNEL
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River = Silver Creek   Reach = MainLower      RS = 1850  Upstream of Georgian Trail      PRE-DEVELOPMENT: MAIN CHANNEL
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = Silver Creek   Reach = MainLower      RS = 1840  Upstream Property limits      PRE-DEVELOPMENT: MAIN CHANNEL
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = Silver Creek   Reach = MainLower      RS = 1830        PRE-DEVELOPMENT: MAIN CHANNEL
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = Silver Creek   Reach = MainLower      RS = 1820        PRE-DEVELOPMENT: MAIN CHANNEL
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Geom: Geom

River = Silver Creek   Reach = MainLower      RS = 1810        PRE-DEVELOPMENT: MAIN CHANNEL
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = Silver Creek   Reach = MainLower      RS = 1800        PRE-DEVELOPMENT: MAIN CHANNEL
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Geom: Geom

River = Silver Creek   Reach = MainLower      RS = 1790        PRE-DEVELOPMENT: MAIN CHANNEL
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River = Silver Creek   Reach = MainLower      RS = 1780        PRE-DEVELOPMENT: MAIN CHANNEL
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River = Silver Creek   Reach = MainLower      RS = 1770        PRE-DEVELOPMENT: MAIN CHANNEL
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = Silver Creek   Reach = MainLower      RS = 1760        PRE-DEVELOPMENT: MAIN CHANNEL
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = Silver Creek   Reach = MainLower      RS = 785  Downstream Property Limits      PRE-DEVELOPMENT: MAIN CHANNEL
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = Silver Creek   Reach = MainLower      RS = 775  Upstream of HWY 26      PRE-DEVELOPMENT: MAIN CHANNEL
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Geom: Geom
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River = Silver Creek   Reach = MainLower      RS = 5  Downstream limit; Georgian Bay      PRE-DEVELOPMENT: MAIN CHANNEL
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River = Silver Creek   Reach = MainLower      RS = 1840  Upstream Property limits      POST-DEVELOPMENT: MAIN CHANNEL
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River = Silver Creek   Reach = MainLower      RS = 1790        POST-DEVELOPMENT: MAIN CHANNEL
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River = Silver Creek   Reach = MainLower      RS = 1760        POST-DEVELOPMENT: MAIN CHANNEL
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = Silver Creek   Reach = MainLower      RS = 785  Downstream Property Limits      POST-DEVELOPMENT: MAIN CHANNEL
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Geom: GeomPOST

River = Silver Creek   Reach = MainLower      RS = 775  Upstream of HWY 26      POST-DEVELOPMENT: MAIN CHANNEL
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Geom: GeomPOST

River = Silver Creek   Reach = MainLower      RS = 735  Upstream Limit; immediately downstream (north) of Hwy 26      POST-DEVELOPMENT: MAIN CHANNEL
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Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

Crit Regional

Ground

Ineff

Bank Sta

.1 .
0
7

.1

 

0 100 200 300 400 500 600 700 800

179.2

179.4

179.6

179.8

180.0

180.2

180.4

180.6

Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = Silver Creek   Reach = MainLower      RS = 490  Note:  Existing pond      POST-DEVELOPMENT: MAIN CHANNEL
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River = Silver Creek   Reach = MainLower      RS = 450  Note: Existing pond      POST-DEVELOPMENT: MAIN CHANNEL
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River = Silver Creek   Reach = MainLower      RS = 410  Note: Existing pond      POST-DEVELOPMENT: MAIN CHANNEL

Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

Crit Regional

Ground

Bank Sta

.1 .
0
7

.1



 

0 100 200 300 400 500 600 700
177.0

177.5

178.0

178.5

179.0

179.5

180.0

180.5

Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = Silver Creek   Reach = MainLower      RS = 320        POST-DEVELOPMENT: MAIN CHANNEL

Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

Ground

Bank Sta

.1 .
0
7

.1

 

0 100 200 300 400 500 600 700
177.0

177.5

178.0

178.5

179.0

179.5

180.0

180.5

Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = Silver Creek   Reach = MainLower      RS = 222        POST-DEVELOPMENT: MAIN CHANNEL

Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

Ground

Bank Sta

.1 .
0
7

.1



 

0 100 200 300 400 500 600 700 800
176

177

178

179

180

181
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River = Silver Creek   Reach = MainLower      RS = 155        POST-DEVELOPMENT: MAIN CHANNEL
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = Silver Creek   Reach = MainLower      RS = 5  Downstream limit; Georgian Bay      POST-DEVELOPMENT: MAIN CHANNEL
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HEC-RAS   River: RIVER-1   Reach: Reach-1    Profile: Regional

Reach River Sta Profile Plan 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)  

Reach-1 1830    Regional Pre-Dev 1.00 185.00 185.55 185.29 185.55 0.000114 0.05 18.24 84.52 0.04

Reach-1 1830    Regional post 1.00 185.00 185.55 185.29 185.55 0.000117 0.06 18.10 84.37 0.04

Reach-1 1820    Regional Pre-Dev 7.61 183.50 185.02 185.02 185.04 0.186943 0.63 12.11 371.88 1.11

Reach-1 1820    Regional post 7.52 183.50 185.02 185.02 185.04 0.178956 0.63 11.85 346.95 1.10

Reach-1 1810    Regional Pre-Dev 24.58 183.00 183.68 183.69 0.001936 0.34 72.05 294.47 0.17

Reach-1 1810    Regional post 24.26 183.00 183.68 183.69 0.002025 0.36 67.21 273.44 0.18

Reach-1 1800    Regional Pre-Dev 31.21 182.75 183.40 183.43 0.010037 0.78 40.16 163.42 0.39

Reach-1 1800    Regional post 30.96 182.75 183.39 183.42 0.009814 0.82 37.56 138.43 0.39

Reach-1 1790    Regional Pre-Dev 35.68 182.35 182.82 182.83 0.009595 0.62 57.93 198.36 0.36

Reach-1 1790    Regional post 35.49 182.35 182.84 182.86 0.008783 0.62 56.97 178.83 0.35

Reach-1 1780    Regional Pre-Dev 36.91 181.93 182.29 182.31 0.010056 0.56 65.91 269.56 0.36

Reach-1 1780    Regional post 36.72 181.93 182.30 182.32 0.011942 0.61 60.41 247.81 0.39

Reach-1 1770    Regional Pre-Dev 36.99 181.40 181.98 181.70 181.99 0.003075 0.41 91.07 249.97 0.21

Reach-1 1770    Regional post 36.80 181.40 181.98 181.99 0.003067 0.42 88.80 236.72 0.22

Reach-1 1760    Regional Pre-Dev 42.81 180.90 181.21 181.21 181.28 0.095370 1.24 34.66 233.66 1.02

Reach-1 1760    Regional post 42.81 180.90 181.21 181.21 181.28 0.090359 1.21 35.25 234.11 1.00

Reach-1 1750    Regional Pre-Dev 48.04 179.50 180.75 180.76 0.000765 0.24 202.58 262.08 0.08

Reach-1 1750    Regional post 47.97 179.50 180.75 180.75 0.000779 0.24 201.44 255.00 0.09

Reach-1 1740    Regional Pre-Dev 48.04 179.20 180.74 180.74 0.000377 0.22 229.71 206.94 0.06

Reach-1 1740    Regional post 47.97 179.20 180.73 180.73 0.000354 0.21 239.29 221.11 0.06

Reach-1 1730    Lat Struct

Reach-1 1720    Regional Pre-Dev 29.83 179.30 180.73 180.73 0.000198 0.15 202.03 190.92 0.05

Reach-1 1720    Regional post 29.97 179.30 180.73 180.73 0.000177 0.14 221.64 229.55 0.04

Reach-1 1703    Regional Pre-Dev 29.83 179.40 180.72 179.79 180.73 0.000556 0.28 117.73 172.45 0.08

Reach-1 1703    Regional post 29.97 179.40 180.72 179.79 180.72 0.000308 0.20 170.02 244.12 0.06

Reach-1 1696.5  Bridge

Reach-1 1690    Regional Pre-Dev 29.83 179.76 180.68 180.18 180.68 0.002005 0.37 88.05 138.61 0.14

Reach-1 1690    Regional post 29.97 179.76 180.68 180.18 180.69 0.001985 0.37 88.60 138.72 0.14

Reach-1 1675    Regional Pre-Dev 29.83 179.76 180.64 180.23 180.65 0.002516 0.43 82.56 140.97 0.15

Reach-1 1675    Regional post 29.97 179.76 180.65 180.23 180.65 0.002480 0.43 83.18 141.01 0.15

Reach-1 1648    Regional Pre-Dev 29.83 179.21 180.62 180.63 0.000612 0.24 123.05 125.47 0.08

Reach-1 1648    Regional post 29.97 179.21 180.63 180.63 0.000608 0.24 123.63 125.49 0.08

Reach-1 1627    Regional Pre-Dev 29.83 179.34 180.60 180.60 0.000993 0.30 100.00 107.30 0.10

Reach-1 1627    Regional post 29.97 179.34 180.60 180.61 0.000986 0.30 100.51 107.32 0.10

Reach-1 1590    Regional Pre-Dev 29.83 179.09 180.27 179.97 180.49 0.014769 2.11 14.15 86.03 0.63

Reach-1 1590    Regional post 29.97 179.09 180.27 179.97 180.50 0.014704 2.11 14.22 86.06 0.63

Reach-1 1570    Culvert

Reach-1 1560    Regional Pre-Dev 29.83 178.92 180.20 179.75 180.22 0.001260 0.53 56.79 66.54 0.18

Reach-1 1560    Regional post 29.97 178.92 180.20 179.76 180.22 0.001259 0.53 56.97 66.55 0.18

Reach-1 1550    Regional Pre-Dev 29.83 178.80 180.17 179.64 180.20 0.003517 0.66 45.60 187.60 0.23

Reach-1 1550    Regional post 29.97 178.80 180.18 179.64 180.20 0.003515 0.66 45.75 187.61 0.23

Reach-1 1527    Regional Pre-Dev 29.83 178.74 180.08 179.68 180.13 0.002663 0.96 30.91 217.78 0.35

Reach-1 1527    Regional post 29.97 178.74 180.09 179.68 180.13 0.002661 0.97 31.02 217.79 0.35

Reach-1 1505    Regional Pre-Dev 29.83 178.55 180.06 180.11 0.002153 0.92 32.36 37.62 0.32

Reach-1 1505    Regional post 29.97 178.55 180.07 180.11 0.002155 0.92 32.45 37.65 0.32

Reach-1 1500    Lat Struct

Reach-1 1480    Regional Pre-Dev 25.65 178.53 180.06 180.07 0.000417 0.55 46.37 33.77 0.15

Reach-1 1480    Regional post 25.80 178.53 180.06 180.07 0.000420 0.56 46.45 33.78 0.15

Reach-1 1461    Regional Pre-Dev 25.65 178.77 180.04 180.06 0.000770 0.67 38.44 33.66 0.20

Reach-1 1461    Regional post 25.80 178.77 180.04 180.06 0.000774 0.67 38.52 33.67 0.20

Reach-1 1440.1  Regional Pre-Dev 25.65 178.90 179.94 180.01 0.003788 1.23 21.70 28.25 0.42

Reach-1 1440.1  Regional post 25.80 178.90 179.94 180.01 0.003810 1.24 21.75 28.26 0.42

Reach-1 1440    Regional Pre-Dev 25.65 179.30 179.64 179.64 179.75 0.034320 1.45 17.70 84.81 1.01

Reach-1 1440    Regional post 25.80 179.30 179.64 179.64 179.75 0.034250 1.45 17.79 84.95 1.01

SPILL ZONE B



HEC-RAS   River: RIVER-1   Reach: Reach-1    Profile: Regional (Continued)

Reach River Sta Profile Plan 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)  

Reach-1 1315    Regional Pre-Dev 25.65 178.15 179.35 179.38 0.002439 0.71 35.96 68.38 0.31

Reach-1 1315    Regional post 25.80 178.15 179.35 179.38 0.002440 0.71 36.11 68.49 0.31

Reach-1 1274    Regional Pre-Dev 25.65 178.14 179.29 179.31 0.001087 0.71 46.52 81.11 0.23

Reach-1 1274    Regional post 25.80 178.14 179.30 179.31 0.001088 0.71 46.69 81.19 0.23

Reach-1 1232    Regional Pre-Dev 25.65 178.48 179.21 179.24 0.002646 0.82 30.90 52.71 0.34

Reach-1 1232    Regional post 25.80 178.48 179.21 179.24 0.002653 0.82 31.00 52.73 0.34

Reach-1 1192    Regional Pre-Dev 25.65 178.37 179.03 179.09 0.005606 1.21 25.67 71.09 0.49

Reach-1 1192    Regional post 25.80 178.37 179.03 179.09 0.005609 1.21 25.78 71.24 0.49

Reach-1 1149    Regional Pre-Dev 25.65 178.27 178.99 179.00 0.000871 0.47 62.03 129.79 0.19

Reach-1 1149    Regional post 25.80 178.27 178.99 179.00 0.000872 0.47 62.23 129.81 0.19

Reach-1 1096.2  Regional Pre-Dev 25.65 178.25 178.82 178.83 0.001298 0.48 58.41 147.13 0.23

Reach-1 1096.2  Regional post 25.80 178.25 178.83 178.84 0.001298 0.48 58.63 147.16 0.23

Reach-1 1096.1  Regional Pre-Dev 25.65 178.25 178.82 178.83 0.001299 0.48 58.40 147.13 0.23

Reach-1 1096.1  Regional post 25.80 178.25 178.83 178.84 0.001299 0.48 58.61 147.16 0.23

Reach-1 1096    Regional Pre-Dev 25.65 178.25 178.82 178.58 178.83 0.001301 0.48 58.38 147.12 0.23

Reach-1 1096    Regional post 25.80 178.25 178.83 178.58 178.84 0.001301 0.48 58.59 147.16 0.23

SPILL ZONE B
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Geom: Geom
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1820  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B
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Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1810  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1800  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1780  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1770  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B

Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

Crit Regional

Ground

Ineff

Bank Sta

.07 .07

 

0 50 100 150 200 250 300 350 400
180.5

181.0

181.5

182.0

182.5

183.0

183.5

184.0

Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1760  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1750  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1740  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1720  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1703  Modified Based on 2008 Air Photo Topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1696.5   BR  Bridge #1      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1696.5   BR  Bridge #1      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1690        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1675        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1648  revised with new topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1627        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1590  revised to reflect new Topo survey;      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1570     Culv        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1570     Culv        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1560  revised to reflect new topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1550  updated with new topo      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1527  REVISED WITH NEW TOPO      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1505        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1480        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1461        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1440.1  NEW ROADSIDE DITCH      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1440        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1315        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1274        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1232        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1192        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1149        PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1096.2  This is a REPEATED section.      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1096.1  This is a REPEATED section.      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek    2019-07-23 
Geom: Geom

River = RIVER-1   Reach = Reach-1      RS = 1096  SWATH BETWEEN BUILDING LIMITED TO 10 METERS, INV. 179.61      PRE-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1830  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1820  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1810  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1800  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B

Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

EG 100 Yr

WS 100 Yr

Ground

Ineff

Bank Sta

.07



 

0 100 200 300 400 500
182.0

182.5

183.0

183.5

184.0

184.5

185.0

Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1790  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B

Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

EG 100 Yr

WS 100 Yr

Ground

Ineff

Bank Sta

.07

 

0 100 200 300 400 500
181.5

182.0

182.5

183.0

183.5

184.0

184.5

185.0

Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1780  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1770  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1760  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1750  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1740  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1720  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1703  Modified Based on 2008 Air Photo Topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1696.5   BR  Bridge #1      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1696.5   BR  Bridge #1      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1690        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1675        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1648  revised with new topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1627        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1590  revised to reflect new Topo survey;      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1570     Culv        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1570     Culv        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1560  revised to reflect new topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1550  updated with new topo      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1527  REVISED WITH NEW TOPO      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1505        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1480        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1461        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1440.1  NEW ROADSIDE DITCH      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1440        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1315        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1274        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1232        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1192        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1149        POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1096.2  This is a REPEATED section.      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1096.1  This is a REPEATED section.      POST-DEVELOPMENT: SPILL ZONE B
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Silver Creek - Huntingwood Reach       Plan: SilverCreek POST    2019-07-23 
Geom: GeomPOST

River = RIVER-1   Reach = Reach-1      RS = 1096  SWATH BETWEEN BUILDING LIMITED TO 10 METERS, INV. 179.61      POST-DEVELOPMENT: SPILL ZONE B
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Project: Huntingwood Development

Project No.: 281-2769

File: Meander Belt

Design by: JMP / NM

HUNTINGWOOD  - MEANDER BELT ANALYSIS Date: January 23, 2009

Updated: January 2011

Reach Characteristics

Reach # 1

Upper Elevation 181.45 m Entrenchment Ratio 31.3

Lower Elevation 179.85 m Width / Depth Ratio 5.3

Reach Length 285 m Sinuosity 1.05

Channel Length 298 m Valley Slope 0.0056

Bankfull Channel Width 6.4 m Channel Slope 0.0054

Bankfull Channel Depth 1.2 m

Flood Prone Width 200 m

Rosgen Classification E

Meander Belt Width Г = AWb
B

Type E

A = 6.69

B = 1.43

Wb 6.4 m

Г = 95.1 m

Reach # 2

Upper Elevation 183.85 m Entrenchment Ratio 12.0

Lower Elevation 181.45 m Width / Depth Ratio 3.8

Reach Length 284 m Sinuosity 1.51

Channel Length 430 m Valley Slope 0.0085

Bankfull Channel Width 7.5 m Channel Slope 0.0056

Bankfull Channel Depth 2 m

Flood Prone Width 90 m

Rosgen Classification E

Meander Belt Width Г = AWb
B

Type E

A = 6.69

B = 1.43

Wb 7.5 m

Г = 119.3 m

Reach # 3

Upper Elevation 185.5 m Entrenchment Ratio 23.1

Lower Elevation 183.85 m Width / Depth Ratio 4.6

Reach Length 163 m Sinuosity 1.10

Channel Length 180 m Valley Slope 0.0101

Bankfull Channel Width 6.5 m Channel Slope 0.0092

Bankfull Channel Depth 1.4 m

Flood Prone Width 150 m

Rosgen Classification E

Meander Belt Width Г = AWb
B

Type E

A = 6.69

B = 1.43

Wb 6.5 m

Г = 97.3 m

J:\200\281 - Huntingwood - Skelton Farm\2769\Design\Meander Belt\06102009 Meander Belt Calcs



 2500 Meadowpine Blvd.  
Suite 200  
Mississauga, ON L5N 6C4
Phone:   (905) 877-9531
Fax:       (905) 877-4143

  
 
July 20, 2011        PGL Ref: 01-11-48 
 
Chris Crozier, P.Eng.  
C.F.Crozier & Associates Inc  
110 Pine Street  
Collingwood, Ontario L9Y 2N9 
 
Dear Chris, 
 
RE:   Huntingwood Trails – Meander Belt Width Assessment  

Technical Review 
 
As requested, I have reviewed the Natural Hazards Study for the proposed Huntingwood 

Trails development. Specifically, the review focused on the hazard assessment of Silver 

Creek. The hazards, in this context, include erosion and channel migration, which were 

assessed through a meander belt width procedure. The results of the meander belt width 

assessment were then applied, in conjunction with the regulatory floodplain, to determine 

the width and configuration of the corridor/valley of the creek for the development. In 

this instance, it appears that the meander belt width was the governing parameter and 

resulted in a corridor width varying from approximately 95m to 120m. While the 

resulting values are appropriate, it is worth noting that the approach and methods are not 

necessarily the standard, typical approach. First of all, the author divided Silver Creek 

into 3 reaches although the rational for the reach delineation was not provided. 

Additionally, although not noted, it is apparent from the maps that the creek had likely 

been altered in the past, as the downstream section Reach 1 had been straightened. 

However, subsequent discussions with the author revealed that more exhaustive analyses 

were completed including a historic evaluation of the creek.   

 

The standard methodology for the meander belt width delineation normally relies on 

measurements from topographic mapping and aerial imagery, instead of empirical 

equations. In the case of Reach 1, the meander bend width of the unaltered reach (Reach 

2) would be used as a surrogate for the downstream altered reach. However, the end 

result is appropriate as the author’s approach produced a reasonable and conservative 

value. If the traditional approach was used, the meander belt width for Reach 2 would be 



75m. A factor of safety /setback would then be applied, which would typically be 10% of 

the meander belt width on both sides, resulting in a final corridor width of 90m. This 

value would be used for both Reach 1 and Reach 2. The values presented by the author 

are 120m and 95 m, respectively. Thus, while the applied methods were not typical, they 

resulted in a conservative result that is appropriate for this site.  

 

I trust you’ll find this review to be beneficial and satisfactory for submission to the 

NVCA. If there any questions, please do not hesitate to call. 

 

Respectfully submitted, 

 

 
(digitally signed) 

John Parish, M.A., P.Geo. 
PARISH Geomorphic Ltd. 
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APPENDIX D 
             

 

Supplementary Analysis 
 

Supplementary Flood Hazard Analysis Summary Memo 
 



 

The material in this memo reflects best judgment in light of the information available at the time of preparation. Any use 

which a third party makes of this report, or any reliance on or decisions made based on it, are the responsibilities of such 

third parties. C.F. Crozier & Associates Inc. accepts no responsibility for damages, if any, suffered by any third party as a 

result of decisions made or actions based on this report. 

 
 

This memorandum has been prepared to summarize the findings of the supplementary 

floodplain and spill analyses completed for the identification of natural hazards surrounding 

Silver Creek at the location of the Huntingwood Trails Development in the Town of Collingwood.  

 

1.0 BACKGROUND 

 

C.F. Crozier & Associates (Crozier) was retained by Huntingwood Trails (Collingwood) Ltd. to 

complete a Natural Hazards Study in support of the Huntingwood Trails Development in the Town 

of Collingwood. Silver Creek bisects the site dividing the proposed land into two development 

areas: east of Silver Creek (Development Area #1) and west of Silver Creek (Development Area 

#2).   

 

A number of studies have been prepared to assess the natural hazards on site in support of the 

development. Following the submission of a Natural Hazards Study (Crozier, 2011) the 

development was appealed to the Ontario Municipal Board (OMB). This appeal brought forth 

the requirement for supplemental analysis in relation to the identification of the natural hazards 

surrounding the development, specifically the flooding hazards and spill zones that had been 

identified on site in previous studies.  

 

The following supplementary analyses were prepared subsequent to the 2011 Natural Hazards 

Study: 

 

• Huntingwood Trails Flood Hazard Assessment Memo – September 2013 

• Huntingwood Developments Spill ‘A’ Analysis – March 2014 

 

The Huntingwood Trails Flood Hazard Assessment Memo and associated hydraulic modelling 

updates were prepared to assess the Spill surrounding Silver Creek that had been identified in 

historic reports including the 1989 Cumming & Cockburn Limited (“CCL”) Study entitled 

“Floodline Mapping of Silver Creek, Spring Creek, & Village of Angus” and confirmed through the 

modelling prepared for the 2011 Natural Hazards Study (Crozier).  
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The Huntingwood Development Spill ‘A’ Analysis was prepared to confirm appropriateness of 

using the volumetric flowrate of 78 m3/s in the hydraulic modelling through the Huntingwood 

Development lands per the findings of the CCL Study. 

 

The following sections of this memorandum have been prepared to summarize the above noted 

supplementary analyses.  

 

2.0 HUNTINGWOOD TRAILS FLOOD HAZARD ASSESSMENT MEMO 

 

2.1 Introduction 

 

The Huntingwood Trails Flood Hazard Assessment Memo and accompanying hydraulic 

modelling were prepared to verify the identification of Spill Zone B and the Silver Creek 

floodplain located on the Huntingwood Trails property (the “Subject Lands”). This technical 

memo supplements the Natural Hazards Report Huntingwood Trails (Collingwood) Ltd. (Crozier, 

January 2011). 

 

Reference to Spill Zone B is per the original nomenclature provided by Cumming & Cockburn 

Limited in their report entitled “Floodline Mapping Study of Silver Creek, Spring Creek and the 

Village of Angus” (CCL, 1989). 

 

Conclusions reached in this supplemental analysis are consistent with those of our original report 

(Crozier, 2011), namely that spill occurs in multiple locations along the eastern overbank of Silver 

Creek through the Subject Lands (Spill Zone B); and a defined floodplain is located on the west 

side of Silver Creek through the Subject Lands establishing a Regulatory floodplain. 

 

2.2 Review of Hydraulic Modelling Principles 

 

The following is a review of open channel flow characteristics.  This is followed by a review of 

hydraulic modelling protocol applicable to HEC-RAS given the flow characteristics of Silver 

Creek. 

 

2.2.1 Open Channel Flow 

 

According to Sturm (2001), open channel flow is defined as flow that occurs with a free surface. 

Under open channel flow conditions, flow energy is comprised of elevation and velocity terms 

only, with no pressure component. Open channel flow occurs between points of different total 

energies, in the direction of decreasing total energy. 

 

Open channel flow may be categorized in several ways, as described below: 

1) Steady flow: velocity and depth do not vary as a function of time 

2) Unsteady Flow: velocity and depth vary as a function of time 

3) Uniform Flow: depth does not vary for a given length of channel 

4) Gradually Varied Flow: depth changes gradually over a given length of channel 

5) Rapidly Varied Flow: depth changes rapidly over a given length of channel 

6) Spatially Varied Flow: discharge varies in the direction of flow 

 

Open channel flow in natural channels, such as Silver Creek, is often represented as gradually 

varied, steady flow for the purposes of establishing Regulatory flood limits.  For this type of flow 

condition, boundary resistance is the paramount factor in determining water surface elevation 
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and discharge, as opposed to rapidly varied flow where channel structure and slope become 

the dictating factors (Sturm, 2001). 

 

The presence of spill effects introduce the component of spatially varied flow, as lateral outflow 

from the channel causes changes in discharge along the channel length.  This is characteristic 

of Spill Zone B along the east side of Silver Creek through the Subject Lands. 

 

2.2.2 Application of HEC-RAS 

 

The HEC-RAS hydraulic model is the industry standard model for use in most floodplain 

investigations. HEC-RAS completes water surface profile computations using the standard step 

method between cross sections, applying the following assumptions for steady state modelling 

(US Army Corps of Engineers, 2010): 

 

• Channel has a rigid boundary 

• Flow is gradually varied 

• Flow is one-dimensional 

• Fluid properties are constant 

 

Embedded in the assumptions of gradually varied flow is the assumption that friction slope is 

approximately equal to the bed slope, and that the friction slope is approximately constant and 

can be averaged between adjacent cross sections (US Army Corps of Engineers, 2010). The 

“Technical Guide – River and Stream Systems: Flooding Hazard Limits” (MNR, 2002) identifies HEC-

RAS as an appropriate hydraulic modelling software for use in flood hazard delineation, 

provided that these assumptions are valid. 

 

Review of the characteristics of the west and east overbank areas lead us to determine the 

modelling approach that is most appropriate to establish the flood profile based on flood 

conditions occurring.  

 

2.2.3 West Overbank and Main Channel 

 

The topography of the west overbank generally falls in a north/northeast direction towards 

Highway 26 and the main channel of Silver Creek.  During high stage storm events, main 

channel flows from Silver Creek enter the west overbank and utilize conveyance capacity that is 

available in the western overbank. Because of the topography in the west overbank, flows 

remain hydraulically connected to the main channel, constituting a floodplain of Silver Creek. 

Flow in the west overbank and main channel satisfy the conditions of gradually varied, one 

dimensional flow, and as such are modeled as a continuous floodplain with cross sections 

oriented in the east-west direction. The energy grade line of this system falls from north to south, 

following the natural topography of the site. 

 

2.2.4 East Overbank (Spill Zone B) 

 

The conditions of the east overbank differ from that of the west overbank.  Silver Creek exhibits a 

defined drainage divide on its east side. From this divide, the topography is predominantly in a 

northeast direction, with contours generally aligned at 45 degree angles from the overall 

northward trajectory of the main channel. Slopes in the east overbank generally exceed the 

slopes in the main channel and west overbank (approximately 0.7% in the west overbank/main 

channel, and 1-1.2% in the east overbank immediately adjacent the creek). Some distance from 
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the main channel the contours deflect slightly northward once again, but the overall direction of 

fall remains in the northeasterly direction, away from the main channel. 

These topographic conditions are characteristic of spill:  flow leaves the main watercourse (Silver 

Creek) entering an overbank (east overbank) where it is conveyed away from the main 

watercourse via a defined onsite drainage route, never to return to the system.  

 

Based on the discussion of topography above, the following points can be made pertaining to 

the spill flow from the east bank of Silver Creek: 

 

• Due to the change in slope from the main channel to the east overbank immediately 

adjacent the creek, it is not appropriate for a single straight east/west cross section to 

encompass both the west overbank/main creek floodplain system and the east 

overbank system due to the discontinuity in slope regime across the section. 

• Due to the change in direction of slope, it is not appropriate for a single straight east / 

west cross section to encompass both the West Overbank / Main Channel floodplain 

system and the East Overbank system, as it conflicts with the assumption of one-

dimensional flow. 

• Due to the directionality of the topography in the east overbank, flows breaching the 

east overbank of the creek move away from the creek and become hydraulically 

disconnected from the main system. 

 

Given the above, we have updated the HEC-RAS hydraulic model to establish distinct flood 

levels through Spill Zone B and illustrate that energy grade lines are lower, thus representing a 

separate profile from the Silver Creek system. 

 

The contribution of flow into the Spill Zone B profile was generated from the Main Channel/West 

Overbank hydraulic model by applying lateral structures to calculate the magnitude of flow 

breaching the main channel into the east overbank between each cross section along the Main 

Channel model. The lateral structures were coded as weirs; each lateral structure connected to 

the adjacent cross sections of the Spill Zone B HEC-RAS model to account for tailwater effects. In 

this way, the spatially varied conditions (per Section 2.1) of the Main Channel and Spill Zone B 

were represented, while local flow computations between cross sections still remained valid 

based on the assumption of spatially uniform flow. 

 

The gradually varied flow assumption embedded in the HEC-RAS modelling approach also 

remains valid for the two independent reaches while the rapidly varied nature of the spill 

locations themselves are captured using the lateral weir structures. This configuration accounts 

for the dominant effects of boundary friction in the areas of gradually varied flow (ie. the 

reaches themselves), while also accounting for the importance of structure and slope in the 

representation of rapidly varied flows (ie. at the spill locations). 

 

Details concerning the parameterization of the model and computation options are discussed in 

Section 2.3. 

 

2.3 Hydraulic Modelling Methodology 

 

The supplemental hydraulic modelling was undertaken on the basis of the approach outlined 

above based on Existing Conditions, following the protocol of the Ministry of Natural Resources 

publication “Understanding Natural Hazards” (MNR, 2001) and “Technical Guide- River and 

Stream Systems: Flooding Hazard Limits” (MNR, 2002).   
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2.3.1 Silver Creek (Main Channel) and West Overbank Profile 

 

The hydraulic profile for Silver Creek and the west overbank has been extended further upstream 

south of the Georgian Trail.  The model continues to extend downstream to Georgian Bay per 

the original report (Crozier, 2011). 

 

Eleven cross sections have been used to evaluate the floodplain hydraulics of the west 

overbank and main channel through the Subject Lands.  The orientation of the cross sections is 

shown on the attached updated section plan.  All cross sections were generated using updated 

air-photo based topographic mapping produced by First Base Solutions (2008).  The contour 

map of the site and surrounding lands consists of a 0.5-metre contour interval.  

 

At the downstream limit of the Subject Lands, Silver Creek crosses Highway 26 via an existing 

7.5m x 1.5m concrete box culvert. The modelling of this culvert is consistent with our previous 

report (Crozier, 2011). 

 

Silver Creek crosses the Georgian Trail before entering the Subject Lands.   The crossing, as well 

as two upstream cross sections, were added to the model to determine the water surface 

elevation upstream of the Trail. The upstream most cross section (XS 1851) was copied from cross 

section 1850 and the elevations adjusted by 0.1m for model stability. Contour elevations for the 

lands upstream of the Subject Lands were sourced from Town of Collingwood Base Mapping.  

The mapping was cross referenced to the First Base Solutions (2008) mapping to ensure 

consistency of datum. 

 

The Silver Creek crossing at the Georgian Trail consists of a wooden bridge structure spanning 

approximately 11m, with soffit approximately 2.1m above the creek bed at the deepest point. 

The bridge consists of two wooden piers of 0.4m width within the channel flow area, and is 

bounded on each bank by wingwalls oriented parallel to the direction of flow. 

 

The Manning’s roughness coefficients used in the Silver Creek/west overbank model were 

consistent with the values used in our original report (Crozier, 2011). 

 

The Regional peak flow of 78 m3/s was applied to the Main Channel/west overbank profile 

consistent with the peak flow utilized by CCL (1989) on Silver Creek through the subject property.   

 

2.3.2 East Overbank Profile (Spill Zone B) 

 

As identified in the original Natural Hazards Study for the Subject Lands (Crozier, 2011), Spill Zone 

B has been observed to occur along the Silver Creek drainage divide adjacent the east 

overbank of the Main Channel throughout the site.  In essence water builds within the Main 

Channel and breaches the drainage divide where it enters a broad draw which heads in a 

northeastern direction away from the Silver Creek.  This secondary draw was modeled as an 

independent profile to confirm flow characteristics. 

 

All cross sections of Spill Zone B on the site were generated using updated air-photo based 

topographic mapping produced by First Base Solutions (2008).  The contour map of the site and 

surrounding lands consists of a 0.5-metre contour interval.  

 

Manning’s roughness values were set at 0.07 for the entire cross section to represent shallow 

flows in moderately vegetated / pasture areas with poorly defined channels. At the downstream 
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limits of the Spill Zone B profile, the Manning’s roughness was increased to 0.1 to represent the 

more dense vegetative conditions. 

 

The downstream portion of the Spill Zone B model located to the east of the subject site on the 

Silver Glen Preserve and Cranberry Trail lands was used to ensure model stability. This model was 

previously approved by the NVCA as part of the approvals for Silver Glen Preserve development 

and accounts for flood conveyance infrastructure installed as part of that development.  The 

downstream limit of the model occurs east of Cranberry Trail; the normal depth was used as the 

downstream boundary condition.   

 

Flow spilling from the Main Channel profile to the Spill Zone B profile was simulated by the 

application of lateral weirs. The weir elevations were determined from the site topography, 

taking the height of the drainage divide located in the east overbank between each cross 

section to develop the weir profiles. In this way, the height of the main channel water surface 

elevation over the drainage divide determines how much spill flow is lost to the Spill Zone B 

profile. 

 

A lateral weir exists between each cross section on the Main Channel profile model from Section 

1830 to Section 785. It was assumed that the distance required for expansion of flow immediately 

downstream of the Georgian Trail bridge would preclude significant spill from occurring 

between Section 1840 and 1830. 

 

The lateral weirs were coded using the Standard Weir Equation for broad-crested weirs 

representative of the wide, rounded shape of the drainage divide on the east side of Silver 

Creek. Weir computations were performed based on water surface elevation rather than 

energy grade line, as the velocity head in the main channel does not act in the direction of weir 

flow (ie. only the elevation component of the total energy in the main channel acts to cause 

lateral outflow).  A discharge coefficient of 0.8 was used to represent an imperfect weir whose 

efficiency is decreased by variations in topography and the presence of vegetation. The HEC-

RAS weir computations also account for the submergence of the weir due to water surface 

elevations in the receiving channel (ie. tailwater conditions due to flow in Spill Zone B). 

 

2.4 Hydraulic Modelling Results 

 

Results from the existing conditions HEC-RAS hydraulic analysis of the Silver Creek profile and Spill 

Zone B profile are summarized in Table 1. This assessment was based on the Regional peak flow 

of 78 m3/s, consistent with the previously approved CCL (1989) study. Refer to Section 3.0 for 

further discussion regarding the Regional peak flow of 78 m3/s.   

 

The results of the analysis confirm that spill from the main channel occurs along much of the 

length of the east overbank of Silver Creek through the Subject Lands, resulting in a total Spill 

Zone B flow of 48 m3/s from the main channel (includes 1.0 m3/s added for model stability). This 

result suggests that the CCL estimate of the magnitude of Spill Zone B (30.8m3/s) was an 

underestimate of the true spill flow based on existing site topography. 

 

An examination of the water surface elevations and energy grade lines (see attached detailed 

output) indicates that the main channel and Spill Zone B reaches do, in fact, act as separate 

hydraulic systems. The water surface and energy grade elevations in Spill Zone B profile are both 

lower than those in the Silver Creek/west overbank profile, confirming that Spill Zone B is 

hydraulically disconnected from Silver Creek.  Flow that has breached the drainage divide on 
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east side of the creek does not remain in the Silver Creek system but rather exits the system as 

spill flow through Spill Zone B.   

 

Table 1: Hydraulic Assessment Results (Existing Conditions) 

Cross Section ID Flow W.S. Elev Flow Leaving Cross Section ID Flow W.S. Elev 
 (m3/s) (m)  

 (m3/s) (m) 

Silver Creek/West Overbank  

1851 78.0 187.82  
 

1850 78.0 187.89  
 

1845 Georgian Trail Culvert    

1840 78.0 186.38 0.0 East Overbank (Spill Zone B) 

1830 78.0 185.91 7 1830 1.0* 185.55 

1820 71.3 185.28 17 1820 7.7 185.02 

1810 54.3 184.13 7 1810 24.7 183.68 

1800 47.7 183.63 4 1800 31.3 183.40 

1790 43.3 183.08 1 1790 35.7 182.82 

1780 42.1 182.44 0 1780 36.9 182.29 

1770 42.0 182.05 9 1770 37.0 181.98 

1760 36.2 181.70 5 1760 42.9 181.21 

785 31.0 181.70 0 1750 48.1 180.75 

* Flow of 1.0cms applied at upstream limit of Spill Zone B for model stability only. 

 

2.5 Conclusions 

 

We conclude the following based on the existing conditions hydraulic analysis of Silver Creek on 

the Huntingwood site: 

 

1) The Western overbanks and Main Channel of Silver Creek behave as a united hydraulic 

system across the subject lands conveying flows northward from the Georgian Trail to 

Highway 26. This portion of the site is considered “floodplain”. 

2) The east overbank of Silver Creek on the Huntingwood site facilitates spill flow to the east.  

3) Spill from Silver Creek to the Spill Zone B reach occurs at multiple locations throughout the 

subject lands and is primarily dictated by the topography of the east overbank of Silver 

Creek. 

4) The original estimate of the magnitude of spills by CCL has underestimated the flows 

contributing to Spill Zone B.  

5) Flow that breaches the east bank becomes hydraulically disconnected from the Main 

Channel of Silver Creek and is conveyed in a northeasterly direction towards Highway 26 

and Silver Glen Preserve. This portion of the flow is a “spill flow”. 

 

3.0 HUNTINGWOOD DEVELOPMENT SPILL ‘A’ ANALYSIS 

 

This supplemental analysis, modelling and figure were prepared to summarize our hydraulic 

analysis of Spill ‘A’ on Silver Creek south of the Huntingwood Developments site in the Town of 

Collingwood.  
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Cumming Cockburn Ltd (CCL) previously established the existence of a spill condition south of 

the Georgian Trail on Silver Creek. The spill (denoted Spill ‘A’) occurs due to insufficient capacity 

of the Georgian Trail culverts to convey the Regional Event, combined with low elevations in the 

west overbank of Silver Creek upstream of the Trail. Based on their assessment of these hydraulic 

components, CCL established that Spill ‘A’, in the amount of 31 m3/s, breaches the west bank of 

the Silver Creek floodplain and spills into Watercourse #1 to the west. The remaining 78 m3/s has 

historically been used as the Regulatory flow for the Huntingwood site and downstream lands. 

CCL also established the existence of a Spill ‘B’ in the eastern portion of the Huntingwood Lands, 

as discussed in Section 2.0. 

 

Crozier has undertaken the re-assessment of Spill ‘A’ to confirm the appropriateness of the 78 

m3/s Regulatory flow on the Huntingwood site (note that this Regulatory flow was used to 

complete the Spill ‘B’ analysis). To begin the Spill ‘A’ re-assessment, Crozier undertook the 

following tasks: 

 

• Survey of the Georgian Trail, tied into the Huntingwood site-specific air-photo 

topographic data to more accurately represent to Trail profile relative to site 

topography; 

• HEC-RAS modelling of the updated Trail profile and previously measured Silver Creek 

culvert crossing; 

• Review of Town of Collingwood Base mapping upstream of the Trail to assess the nature 

of the Silver Creek floodplain; and, 

• Review of topography of west overbank of Silver Creek and the Watercourse #1 system 

to identify potential spill locations and the factors that may impact the magnitude of Spill 

‘A’. 

 

This review revealed that, as described by CCL, the flow restriction at the Georgian Trail 

combined with low overbanks west of Silver Creek would facilitate a spill flow condition. Two 

possible hydraulic controls were identified that could dictate the magnitude of Spill ‘A’: 

 

1) The restriction provided by the natural topography at the watershed divide between 

Silver Creek and Watercourse #1; or 

2) The restriction provided at the Watercourse #1 crossing of the Georgian Trail. 

 

Hydraulic assessment of each potential “pinch point” revealed that the watershed divide 

between Silver Creek and Watercourse #1 was the most restrictive. As such, this topographic 

feature and it’s impacts on Spill ‘A’ were incorporated into the model, as discussed below. 

 

Three cross sections were established upstream of the Georgian Trail on Silver Creek (cross 

sections 1850, 1860 and 1870). These cross sections span from the Watercourse #1/Silver Creek 

watershed divide on the west side of Silver Creek to a height of land (which contains the 

floodplain) on the east side of Silver Creek. A lateral structure (LS 1855) was applied between 

cross sections 1850 and 1860, reflecting the natural topography of the watershed divide. Spill ‘A’ 

occurs across this lateral structure. A second lateral structure (LS 1865) was included between 

cross sections 1860 and 1870 to confirm that spill did not also occur further upstream than 

anticipated. This was determined not to be the case (ie. no flow occurs across LS 1865). The full 

109 m3/s approach flow was applied to the upstream limit of the model. 

 

The results of the modelling are illustrated on the enclosed Spill ‘A’ Analysis Plan, and are 

summarized below: 
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• Backwater effects from the Georgian Trail cause a spill across LS 1855 into the 

Watercourse #1 system, with a magnitude of 34 m3/s; 

• The elevation of the Regional WSEL upstream of the Trail is such that spill occurs over the 

low points of the Trail (below elevation 187.32m); 

• A portion (approximately 4 m3/s) spills over the Trail east of the Creek, and joins the Spill 

‘B’ flows on the Huntingwood site; 

• The remainder of the flow that overtops the Trail (18 m3/s) enters the Forest Drive 

subdivision west of the Huntingwood site; 

• Spill flow tracking by Crozier staff confirms that flow entering the Forest Drive subdivision 

joins the Watercourse #1 system and does not return to Silver Creek. 

 

Our assessment of Spill ‘A’ confirms the existence of a spill upstream of the Georgian Trail. 

Furthermore, a portion of the flow that overtops the Trail is also lost to the Watercourse #1 system, 

reducing the anticipated Regional flow on the Huntingwood site to 57 m3/s, 4 m3/s of which is 

immediately tributary to Spill ‘B’. Based on these findings, we conclude that CCL underestimated 

the magnitude of Spill ‘A’ to provide a conservative Regulatory flow of 78 m3/s on the 

Huntingwood site. 

 

Table 2 summarizes the main channel flow rates and spill flow rates surrounding Silver Creek 

upstream of the Georgian Trail.  

 

Table 2: Silver Creek Main Channel and Spill Flow Summary Upstream of Huntingwood Lands 

Location Description 

Updated 

Flows 

(m3/s) 

CCL Flows 

(m3/s) 
Type of Flow 

Direction 

of Flow 

Downstream 

Channel 

Silver Creek 

Upstream of 

Georgian Trail 

Silver Creek 109 109 
Main 

Channel 
North Silver Creek 

Upstream of 

Georgian Trail 

Overbank Spill 

from Silver Creek 
34 31 Spill West Watercourse 1 

Georgian Trail 
Spill over Georgian 

Trail 
18 - Spill West 

Forest 

Subdivision / 

Watercourse 1 

Georgian Trail 
Spill over Georgian 

Trail 
4 - Spill East Spill Zone ‘B’ 

Upstream end of 

Huntingwood 
Silver Creek 53 78 

Main 

Channel 
North Silver Creek 

 

To uphold a conservative design, the flow of 78 m3/s will be maintained as the Regulatory flow of 

Silver Creek at the upstream end of the subject site for the purposes of determining the existing 

conditions floodplain hazard limits though the site.  
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4.0 CONCLUSION 

 

The conclusions of the supplemental analyses described in this memorandum have been used in 

preparation of the Natural Hazards Study Addendum (Crozier, 2019). Refer to the enclosures for 

the supporting HEC-RAS modelling results and accompanying Figures presenting the results.  

 

Sincerely, 

 

C.F. CROZIER & ASSOCIATES INC. 

 

 

 

Jessie Elder, EIT 

 
/je 

 

Encl.  

 Huntingwood Trails Flood Assessment Memo Supporting Documentation (September 2013) 

Existing Conditions Natural Hazard Limits Plan 

  HEC-RAS Output Table and Sections 

 Huntingwood Development Spill ‘A’ Analysis Supporting Documentation (March 2014) 

Spill ‘A’ Analysis Plan 

  HEC-RAS Output Table and Sections 
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HEC-RAS  Plan: A&Bmod    Profile: Regional

River 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)  

Silver Creek MainLower 1870    Regional 109.00 186.50 187.68 187.72 0.004577 1.15 129.19 179.96 0.45

Silver Creek MainLower 1865    Lat Struct

Silver Creek MainLower 1860    Regional 109.00 186.00 187.53 187.53 0.000656 0.65 390.81 580.39 0.19

Silver Creek MainLower 1855    Lat Struct

Silver Creek MainLower 1850    Regional 74.84 185.00 187.32 186.72 187.39 0.002243 1.32 125.18 797.08 0.35

Silver Creek MainLower 1845    Culvert

Silver Creek MainLower 1840    Regional 74.79 184.40 186.35 186.20 186.42 0.005841 1.48 79.89 170.53 0.52

Silver Creek MainLower 1830    Regional 74.79 184.00 185.90 185.90 186.08 0.006764 2.40 62.68 144.33 0.58

Silver Creek MainLower 1825    Lat Struct

Silver Creek MainLower 1820    Regional 68.55 183.52 185.27 185.27 185.42 0.009952 2.39 55.81 149.61 0.68

Silver Creek MainLower 1815    Lat Struct

Silver Creek MainLower 1810    Regional 52.46 182.32 184.11 184.11 184.29 0.006642 2.18 41.66 109.12 0.57

Silver Creek MainLower 1805    Lat Struct

Silver Creek MainLower 1800    Regional 46.26 181.89 183.62 183.69 0.004504 1.55 50.64 135.27 0.47

Silver Creek MainLower 1795    Lat Struct

Silver Creek MainLower 1790    Regional 42.09 181.52 183.07 183.07 183.20 0.007207 2.09 41.68 146.49 0.58

Silver Creek MainLower 1785    Lat Struct

Silver Creek MainLower 1780    Regional 40.93 180.70 182.43 182.37 182.55 0.005405 1.84 40.27 107.67 0.51

Silver Creek MainLower 1775    Lat Struct

Silver Creek MainLower 1770    Regional 40.88 180.58 182.05 182.05 182.17 0.009075 1.93 37.24 283.36 0.64

Silver Creek MainLower 1765    Lat Struct

Silver Creek MainLower 1760    Regional 35.55 180.17 181.69 181.28 181.69 0.000761 0.54 103.47 253.74 0.18

Silver Creek MainLower 801     Lat Struct

Silver Creek MainLower 785     Regional 30.74 179.60 181.69 180.42 181.69 0.000020 0.15 415.65 456.09 0.03

Silver Creek MainLower 775     Regional 30.74 179.51 181.69 180.41 181.69 0.000020 0.15 412.73 412.74 0.04

Silver Creek MainLower 755     Culvert

Silver Creek MainLower 735     Regional 30.74 179.40 180.70 180.31 180.70 0.001120 0.53 125.78 823.79 0.16

Silver Creek MainLower 590     Regional 30.74 179.30 180.54 180.25 180.54 0.001619 0.59 128.24 662.78 0.18

Silver Creek MainLower 490     Regional 30.74 179.20 180.21 180.13 180.25 0.007087 1.14 53.46 438.87 0.38

Silver Creek MainLower 450     Regional 30.74 179.13 179.98 179.75 180.00 0.005359 0.82 69.61 234.97 0.31

Silver Creek MainLower 410     Regional 30.74 178.10 179.15 179.15 179.24 0.023196 1.93 38.60 201.77 0.67

Silver Creek MainLower 320     Regional 30.74 177.20 178.18 178.19 0.002511 0.66 93.82 235.34 0.22

Silver Creek MainLower 222     Regional 30.74 177.10 177.94 177.96 0.007290 0.97 76.12 311.17 0.37

Silver Creek MainLower 155     Regional 30.74 176.70 177.69 177.69 0.002196 0.62 103.38 341.58 0.21

Silver Creek MainLower 5       Regional 30.74 176.00 177.12 177.12 177.21 0.015794 1.63 44.18 266.42 0.55

RIVER-1 Reach-1 1830    Regional 0.10 185.00 185.51 185.23 185.51 0.000002 0.01 14.73 80.61 0.01

RIVER-1 Reach-1 1820    Regional 6.33 183.50 185.02 185.02 185.04 0.122119 0.51 12.32 371.92 0.90

RIVER-1 Reach-1 1810    Regional 22.43 183.00 183.66 183.67 0.001903 0.33 68.55 292.91 0.17

RIVER-1 Reach-1 1800    Regional 28.63 182.75 183.37 183.40 0.010214 0.76 37.55 144.11 0.39

RIVER-1 Reach-1 1790    Regional 32.79 182.35 182.80 182.82 0.009245 0.59 55.57 197.29 0.35

RIVER-1 Reach-1 1780    Regional 33.96 181.93 182.28 182.29 0.010642 0.55 61.55 268.48 0.37

RIVER-1 Reach-1 1770    Regional 34.01 181.40 181.96 181.69 181.97 0.003029 0.40 86.09 244.22 0.21

RIVER-1 Reach-1 1760    Regional 39.34 180.90 181.20 181.20 181.27 0.096924 1.20 32.68 231.83 1.02

RIVER-1 Reach-1 1750    Regional 44.15 179.50 180.69 180.69 0.000853 0.24 186.30 260.80 0.09

RIVER-1 Reach-1 1740    Regional 44.15 179.20 180.67 180.67 0.000389 0.21 216.27 206.68 0.06

RIVER-1 Reach-1 1730    Lat Struct

RIVER-1 Reach-1 1720    Regional 27.07 179.30 180.67 180.67 0.000200 0.14 189.61 190.66 0.05

RIVER-1 Reach-1 1703    Regional 27.07 179.40 180.66 179.78 180.66 0.000558 0.27 110.85 172.32 0.08

RIVER-1 Reach-1 1696.5  Bridge

RIVER-1 Reach-1 1690    Regional 27.07 179.76 180.61 180.17 180.61 0.002389 0.38 78.33 136.61 0.15

RIVER-1 Reach-1 1675    Regional 27.07 179.76 180.56 180.21 180.57 0.003295 0.46 71.41 140.28 0.17

RIVER-1 Reach-1 1648    Regional 27.07 179.21 180.54 180.54 0.000671 0.24 112.75 125.09 0.08

RIVER-1 Reach-1 1627    Regional 27.07 179.34 180.51 180.52 0.001119 0.30 90.91 107.03 0.10

RIVER-1 Reach-1 1590    Regional 27.07 179.09 180.18 179.91 180.40 0.015646 2.07 13.09 85.67 0.64

RIVER-1 Reach-1 1570    Culvert

RIVER-1 Reach-1 1560    Regional 27.07 178.92 180.15 179.71 180.17 0.001250 0.50 53.62 66.31 0.18

RIVER-1 Reach-1 1550    Regional 27.07 178.80 180.13 179.62 180.15 0.003505 0.63 43.04 187.49 0.23

RIVER-1 Reach-1 1527    Regional 27.07 178.74 180.04 179.65 180.08 0.002655 0.93 29.13 217.59 0.35

RIVER-1 Reach-1 1505    Regional 27.07 178.55 180.02 180.06 0.002069 0.88 30.71 37.06 0.31

RIVER-1 Reach-1 1500    Lat Struct

RIVER-1 Reach-1 1480    Regional 23.02 178.53 180.01 180.03 0.000370 0.51 44.92 33.58 0.14

RIVER-1 Reach-1 1461    Regional 23.02 178.77 180.00 180.02 0.000693 0.62 37.07 33.45 0.19

RIVER-1 Reach-1 1440.1  Regional 23.02 178.90 179.91 179.97 0.003420 1.15 20.88 28.11 0.40

RIVER-1 Reach-1 1440    Regional 23.02 179.30 179.63 179.63 179.73 0.034179 1.40 16.45 82.74 1.00

RIVER-1 Reach-1 1315    Regional 23.02 178.15 179.31 179.34 0.002412 0.69 33.45 66.57 0.31

RIVER-1 Reach-1 1274    Regional 23.02 178.14 179.26 179.27 0.001060 0.68 43.60 79.81 0.23

RIVER-1 Reach-1 1232    Regional 23.02 178.48 179.17 179.21 0.002541 0.77 29.23 52.28 0.33

RIVER-1 Reach-1 1192    Regional 23.02 178.37 179.00 179.06 0.005552 1.16 23.76 68.35 0.48

RIVER-1 Reach-1 1149    Regional 23.02 178.27 178.96 178.97 0.000846 0.45 58.49 129.29 0.19

RIVER-1 Reach-1 1096.2  Regional 23.02 178.25 178.80 178.81 0.001298 0.46 54.66 146.57 0.22

RIVER-1 Reach-1 1096.1  Regional 23.02 178.25 178.80 178.81 0.001299 0.46 54.64 146.56 0.22

RIVER-1 Reach-1 1096    Regional 23.02 178.25 178.80 178.57 178.81 0.001301 0.46 54.62 146.56 0.22

**WITHOUT PREJUDICE**SPILL 'A' ANALYSIS OUTPUT



 

0 200 400 600 800 1000
185

186

187

188

189

190

191

Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1870  

Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

Ground

Ineff

Bank Sta

.08 .
0
4
5

.08

 

0 200 400 600 800
185.5

186.0

186.5

187.0

187.5

188.0

188.5

189.0

Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1860  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1850  Upstream of Georgian Trail
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1845     Culv  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1845     Culv  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1840  Upstream Property limits
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1830  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1820  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1810  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1800  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1790  

Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

Ground

Levee

Bank Sta

.05 .
0
4
5

.07

 

0 50 100 150 200 250
180.5

181.0

181.5

182.0

182.5

183.0

Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1780  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1770  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 1760  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 785  Downstream Property Limits
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 775  Upstream of HWY 26
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 755      Culv  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 755      Culv  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 735  Upstream Limit; immediately downstream (north) of Hwy 26
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 590  

Station (m)

E
le

v
a
ti
o
n
 (

m
)

Legend

EG Regional

WS Regional

Ground

Ineff

Bank Sta

.1 .
0
7

.1

**WITHOUT PREJUDICE**



 

0 100 200 300 400 500 600 700 800

179.2

179.4

179.6

179.8

180.0

180.2

180.4

180.6

Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 490  Note:  Existing pond
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 450  Note: Existing pond
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 410  Note: Existing pond
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 320  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 222  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 155  
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Silver Creek - Huntingwood Reach       Plan: Spills A&B Pre (109cms) mod    3/19/2014 

River = Silver Creek   Reach = MainLower      RS = 5  Downstream limit; Georgian Bay
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Figure 1:   Site Location 

 

Figure 2:   Concept Plan 

 

Figure 3:   Existing Conditions Natural Hazard Limits Plan 

 

Figure 4:   Post-Development Conditions Natural Hazard Limits Plan  
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