
 

Edward/George Street Residential Development 
F L O O D P L A I N  H A Z A R D  S T U D Y  

2408969 Ontario Inc. 

 

File 418426  |   May 17, 2019  



  

 

Document Control 

File: Prepared by: Prepared for: 

418426 Tatham Engineering Limited 2408969 Ontario Inc. 

Date: 
41 King Street, Unit 4 
Barrie, Ontario   L4N 6B5 

7831 County Road 9 
Creemore, Ontario   L0M 1G0 

May 17, 2019 T 705-733-9037 
tathameng.com 

 

 

 Authored by: Reviewed by: 
   

 Nick Millington, B.E.Sc., P.Eng. Amanda Kellett, B.Sc.Eng., P.Eng. 

 Project Manager Senior Engineer, Group Leader 

 

 Disclaimer Copyright 
 The information contained in this 

document is solely for the use of the Client 
identified on the cover sheet for the 
purpose for which it has been prepared 
and Tatham Engineering Limited 
undertakes no duty to or accepts any 
responsibility to any third party who may 
rely upon this document. 
 

This document may not be used for any 
purpose other than that provided in the 
contract between the Owner/Client and 
the Engineer nor may any section or 
element of this document be removed, 
reproduced, electronically stored or 
transmitted in any form without the 
express written consent of Tatham 
Engineering Limited.  

 

 Issue Date Description 

 1 May 17, 2019 Final report 

    

    

 



Edward/George Street Residential Development  |  Floodplain Hazard Study i

 

Document Contents 

1  Introduction ............................................................................................................................................ 1 

1.1  Site Description ....................................................................................................................... 1 

1.2  Objectives ................................................................................................................................ 2 

1.3  Guidelines & Background Documents ................................................................................... 2 

1.4  Proposed Development .......................................................................................................... 2 

2  Existing Conditions .............................................................................................................................. 4 

2.1  Hydrology ................................................................................................................................ 4 

2.2  Existing Condition Hydraulic Analysis ................................................................................... 4 

2.2.1  Interpretation of Results .................................................................................................. 6 

3  Proposed Development ........................................................................................................................ 7 

4  Conclusion ............................................................................................................................................. 8 

 

Tables 
 
Table 1: Peak Flow Summary .............................................................................................................. 4 

Table 2: Flood Elevation Summary ..................................................................................................... 6 

 

Figures 
 
Figure 1: Site Location Plan ................................................................................................................ 1 

Figure 2: Survey Limits …………………………………………………….………………………………………………………… Appendix D 

Figure 3: Proposed Development Plan ………………………………………………………………………………….. Appendix D 

 

Appendices 
 
Appendix A: Background Information 

Appendix B: Cross Section Comparisons 

Appendix C: Hydraulic Analysis Results 

Appendix D: Drawings 

 



Edward/George Street Residential Development  |  Floodplain Hazard Study 1 

 

1 Introduction 

Tatham Engineering Limited (Tatham) has been retained by 2408969 Ontario Inc. to complete a 

floodplain hazard study in support of a proposed residential development at 101 Edward Street 

and 111 George Street, located in the village of Creemore, within the Township of Clearview.  The 

purpose of this study is to confirm the limits of the existing 100-year and regional floodplain in 

the vicinity of the site in order to establish the limit of developable area on the site in support of 

a Zoning By-law Amendment (ZBA) and Draft Plan of Subdivision application for the property.   

1.1 SITE DESCRIPTION 

The site is bounded by Edward Street East to the north, existing residential land to the west, 

undeveloped land to the east, and Concession Road 3 to the south.  The site consists of two 

properties. The north parcel (101 Edward Street) is legally described as Part Lots 35 & 36 S/S of 

Edward Street, Plan 315 Township of Clearview, County of Simcoe.  The south parcel (111 George 

Street) is legally described as Part Lot 43 S/S of George Street, Plan 138 & 315 Nottawasaga, 

Part 22 S/S of George Street Plan 138 & 315 Nottawasaga Township of Clearview, County of 

Simcoe.  The location of the site is illustrated on the Site Location Plan (Figure 1) below.   

Figure 1: Site Location Plan 
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The site consists of approximately 4.71 ha of mainly undeveloped land.  The majority of the land 

cover is meadows with small pockets of woodland.  The site slopes from northwest to southeast 

at an approximate slope of 1%.  Detailed topographic survey of both properties have been 

completed by Martin W. Knisley, Ontario Land Surveyor 

The site is located within the Nottawasaga Valley Conservation Authority (NVCA) watershed.  

Mad River, which is located approximately 475 m southwest of the subject property, flows 

eastward towards the Minesing wetlands where it ultimately discharges into the Nottawasaga 

River.  Due to the site’s proximity to Mad River and its associated floodplain, a significant portion 

of the site is located within NVCA’s regulated area.  

1.2 OBJECTIVES 

The primary objective of this study is to determine the existing condition 100-year and regional 

floodplain limits in the vicinity of the site.  The floodplain limits will be used to establish the limit 

of developable area on the site and determine flood-proofing elevations for future dwellings.   

1.3 GUIDELINES & BACKGROUND DOCUMENTS 

This analysis was completed recognizing applicable provincial and Conservation Authority 

guidelines on hydrologic and hydraulic analysis and floodplain design standards for watercourses 

as follows: 

 Ministry of Natural Resources and Forestry (MNRF) Technical Guide - River and Stream 

Systems: Flooding Hazard Limit (2002); 

 MacLaren Plansearch Watershed Hydrology Study for Nottawasaga, Pretty and Batteaux 

Rivers Black Ash, Silver and Sturgeon Creeks (1988); 

 The Nottawasaga Valley Conservation Authority (NVCA) Stormwater Technical Guide 

(2013); 

 NVCA Natural Hazards Technical Guide (December 2013); 

 NVCA Mad River Flood Risk Maps; and 

 The Ministry of the Environment, Conservation & Parks (MECP) Stormwater Management 

Planning and Design Manual (2003). 

This study is subject to the review of the NVCA and the Township of Clearview.  

1.4 PROPOSED DEVELOPMENT 

The proposed development plan includes single family residential dwellings, medium density 

townhouse blocks, a stormwater management (SWM) block and various servicing blocks.  Access 

to the development will be provided from Edward Street East and George Street, respectively. 
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Four residential lots are also proposed on Concession Road 3.  The current development concept 

is shown on Figure 2, appended.   
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2 Existing Conditions 

2.1 HYDROLOGY 

This study relies on peak flows as described in the MacLaren Plansearch Watershed Hydrology 

Study (May 1988), which is the NVCA approved watershed hydrology model for the area.  The 

flows documented in MacLaren Study for the nodes upstream and downstream of the site are 

consistent with the 100-year and regional flows referenced in the Mad River Flood Risk Maps, 

which are provided in Appendix A.  Based on the MNRF Ontario Flow Assessment Tool (OFAT), 

a total drainage area of 242 km2 contributes to the Mad River at the 6/7 Sideroad and Concession 

Road 3 intersection.  This is generally consistent with the drainage area documented in the 

MacLaren Study, as the closest upstream node to the site (confluence of Noisy River and Mad 

River) has a drainage area of 214.4 km2.  The flow rates provided in the MacLaren Study and 

Flood Risk Map peak flows are also consistent with the flow file in the base HEC-RAS model used 

for this assessment, which is further described below.  The applied peak flows are summarized 

in Table 1, below.  

Table 1: Peak Flow Summary 

RETURN 
PERIOD 

PEAK FLOW (m3/s) 

CROSS SECTION 44525 CROSS SECTION 44462 CROSS SECTION 42690 

100-year1 140.30 140.30 140.30 

Regional 375.80 373.60 371.10 

1 100-year flows are conservative based on total 100-year flow from MacLaren Study (node 1307) 

It is noted the flows decrease throughout this reach of Mad River.  This is consistent with the 

MacLaren study and is assumed to account for spill flows leaving the system.  

2.2 EXISTING CONDITION HYDRAULIC ANALYSIS 

The Mad River floodplain is governed by the Flood Risk Maps prepared as part of the Flood 

Damage Reduction Program (FDRP) model.  As such, the FDRP HEC-RAS model has been used 

as a starting point for the hydraulic analysis.  In order to confirm the FDRP model is an 

appropriate starting point, we compared the cross-section geometry and elevations for cross 

sections located immediately upstream, bisecting, and downstream of the subject property 

(cross sections 43550, 43450, 43280, 43200, and 43050) against the Tatham existing conditions 

surface.  The Tatham surface has been constructed using a combination of detailed topographic 

survey information for the subject property and adjacent area, with the remainder of the mapping 

constructed using 2012 NVCA DTM.  Figure 1, appended, depicts the limits of the various 
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surfaces used to create the combined Tatham surface.  The NVCA DTM elevations and the 

detailed topographic information were generally consistent at the boundary of the surveyed area, 

and, therefore, no vertical adjustments to the NVCA DTM have been made.  It is noted the 

locations of the FDRP cross sections are approximated based on the available Flood Risk Maps 

(Maps 4, 5, and 11) which are included in Appendix A), as the FDRP HEC-RAS model is not 

georeferenced.  Recognizing the locations of the cross sections are not exact, the Tatham surface 

was generally consistent with the FDRP surface.  A comparison of the four cross sections is 

provided in Appendix B.  In order to increase the accuracy of the hydraulic model, and better 

model the existing road elevations on George Street and Concession Road 3, cross sections 

43450, 43280, 43200 and 43050 have been updated to reflect the Tatham surface.  Five additional 

cross sections have been added to the model (cross sections 43400, 43375, 43350, 43325, and 

43300) using geometry data from the Tatham surface.   

The additional cross sections have been used to create a lateral weir, which is modelled to 

represent the existing top of berm located on the north side of Concession Road 3.  As 

documented below, and as shown on Drawings FLD-1A and FLD-1B, this berm generally contains 

the regional floodplain within the Concession Road 3 ditch.  However, there is a 40 m length of 

the berm located between cross sections 43400 and 43325 which is overtopped during the 

regional event.  The overtopping of the berm in this location is considered to be a spill, as 

floodwater exits the main Mad River floodplain and spills through the subject property eventually 

rejoining the Mad River further downstream.  The lateral weir has been accurately modelled based 

on detailed topographic information, and results in a regional spill flow of 0.47 m3/s which 

overtops the existing berm.  This is further discussed in Section 2.2.1.   

All cross sections corresponding to the existing conditions HEC-RAS model are depicted on the 

Pre-Development Floodplain Mapping (Drawing FM-1A).  It should be noted that we have added 

levee stations to the appropriate cross sections within HECRAS model to increase the accuracy 

of the model.  We have also maintained the manning’s ‘n’ values as per the original FDRP model, 

however, we have reviewed the values and find them consistent with existing land cover.   

The updated HEC-RAS model results in slightly lower regional floodplain elevations in the vicinity 

of the site.  A summary of the floodplain elevations are provided in Table 2.  Detailed model 

results are provided in Appendix C.  
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Table 2: Flood Elevation Summary 

FDRP HEC-RAS 
CROSS SECTION ID  
(TATHAM HEC-RAS 
CROSS SECTION ID) 

100-YEAR FLOOD ELEVATION (m) REGIONAL FLOOD ELEVATION (m) 

FDRP TATHAM FDRP TATHAM 

43550 (71) 254.75 254.76 255.25 255.25 

43450 (68) 253.87 253.63 254.35 253.96 

Start of Lateral Weir 

43400 (67.4025)1 N/A 253.33 N/A 253.69 

43375 (66.953)1 N/A 253.26 N/A 253.58 

43350 (66.314)1 N/A 253.09 N/A 253.37 

43325 (66.082)1 N/A 253.02 N/A 253.23 

43300 (65.812)1 N/A 252.87 N/A 253.20 

43280 (65) 252.68 252.58 253.07 252.88 

End of Lateral Weir 

43260 (63.52) N/A 252.14 N/A 252.50 

43200 (63) 252.04 251.89 252.38 252.24 

43050 (60) 251.00 250.57 251.28 251.01 

42920 (59) 250.46 250.47 250.86 250.86 

1 Additional Tatham cross sections, not included in the original FDRP model 

2.2.1 Interpretation of Results 

The results of the hydraulic analysis demonstrate the subject property is not located within the 

limits of the 100-year or regional floodplain, as depicted on Drawings FLD-1A and FLD-1B.  As 

mentioned, there is a minor spill of 0.47 m3/s under the regional event, which overtops an existing 

berm and is conveyed southeast through the subject property, likely connecting back into the 

Mad River system further downstream.  It is noted the spill flow of 0.47 m3/s is relatively minor 

in comparison to the regional flows experienced by Mad River.  As the subject site is not located 

within the floodplain, considerations for maintaining floodplain storage is not required.  Under 

the proposed scenario, the spill flows will continue to be routed through the subject property.  

Additional information regarding the proposed development scenario is provided below.  
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3 Proposed Development 

As mentioned above, the proposed development is not located within the limits of the 100-year 

or regional floodplain.  However, the development must continue to safely convey the regional 

spill flow through the site.  Under proposed conditions the spill flow will be routed through the 

SWM block (behind the proposed lots fronting on Concession Road 3) and will either discharge 

back into the Concession Road 3 ditch.  It should be noted that under existing conditions 

Concession Road 3 and the associated roadside ditch (which contains the majority of the 

floodplain in this area) is not centered within the rights-of-way (ROW) and encroaches on the 

subject property.  It is assumed that in support of the proposed development, Concession Road 

3 will be reconstructed within the ROW, and the existing bank elevations will be maintained to 

ensure there is no additional spill into the subject lands.  The detailed design of these works will 

be completed at a future date.  It is assumed the detailed design of these works will maintain 

existing flood elevations and storage volumes.  It is also noted that during the detailed design of 

these works, it may be possible to eliminate the spill through the subject property (provided 

there are no negative impacts to upstream or downstream landowners), and therefore the 

requirement of routing spill flow through the development will be eliminated.  

The proposed development concept is shown on Figure 1, appended.  Tatham is currently 

advancing a Functional Servicing and Preliminary Stormwater Management report for the 

proposed development in support of the ZBA and Draft Plan of Subdivision application for the 

site.  This report will be provided to NVCA for review and approval and will provide additional 

detail regarding the proposed grading and SWM plan, including additional design information 

demonstrating the conveyance of the spill flows through the property.  Floodproofing elevations 

for the lots along Concession Road 3 will also be provided, as well as confirmation that the SWM 

pond can be designed to function adequately with respect to the flood elevations.       
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4 Conclusion  

This study has established existing conditions floodplain elevations in the vicinity of the subject 

site, resulting in detailed floodplain mapping for the subject area.  The hydraulic model and 

floodplain mapping demonstrate the subject properties (101 Edward Street and 111 George 

Street) are located outside of the existing regional floodplain.  The 111 George Street property 

does convey a minor spill through the site under existing conditions, which will be 

accommodated under the proposed conditions.  As such, the limit of developable area on the 

site is not restricted by the Mad River floodplain.   

We trust this study provides sufficient information to support the proposed development at 101 

Edward Street and 111 George Street. 

If you have any questions or concerns, please do not hesitate to contact us. 
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Appendix B: 
Cross Section Comparisons
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Hydraulic Analysis Results 

  



  

HEC-RAS  Plan: Tatham Ex.  Locations: User Defined 
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)  
RIVER-1 Reach-1 71      Regional 373.60 252.00 255.25 255.25 255.61 0.003610 3.45 331.04 498.02 0.64
RIVER-1 Reach-1 71      100-Year 140.40 252.00 254.76 254.94 0.001680 2.09 137.13 268.73 0.42

RIVER-1 Reach-1 70      Regional 373.60 251.70 255.05 255.05 255.32 0.004006 3.28 413.99 636.10 0.66
RIVER-1 Reach-1 70      100-Year 140.40 251.70 254.46 254.46 254.80 0.003942 2.82 105.66 307.75 0.63

RIVER-1 Reach-1 69      Regional 373.60 251.40 254.67 254.67 254.88 0.003571 3.02 360.91 627.71 0.62
RIVER-1 Reach-1 69      100-Year 140.40 251.40 254.23 254.23 254.47 0.002924 2.47 128.68 363.67 0.55

RIVER-1 Reach-1 68      Regional 373.60 251.10 253.95 253.95 254.18 0.004305 3.16 318.55 543.83 0.68
RIVER-1 Reach-1 68      100-Year 140.40 251.10 253.56 253.56 253.79 0.003529 2.52 127.21 410.83 0.59

RIVER-1 Reach-1 67.4025 Regional 373.60 250.88 253.69 253.86 0.004551 2.89 324.27 561.49 0.67
RIVER-1 Reach-1 67.4025 100-Year 140.40 250.88 253.33 253.27 253.49 0.003696 2.27 146.31 420.00 0.58

RIVER-1 Reach-1 66.953  Regional 373.60 250.72 253.58 253.74 0.004124 2.76 342.86 598.95 0.64
RIVER-1 Reach-1 66.953  100-Year 140.40 250.72 253.26 253.23 253.39 0.003164 2.13 166.80 487.42 0.55

RIVER-1 Reach-1 66.314  Regional 373.13 250.48 253.37 253.37 253.55 0.005559 2.95 330.27 672.31 0.73
RIVER-1 Reach-1 66.314  100-Year 140.40 250.48 253.09 253.09 253.25 0.004139 2.26 156.85 533.48 0.61

RIVER-1 Reach-1 66.082  Regional 373.13 250.40 253.23 253.23 253.44 0.005794 3.06 320.42 676.85 0.75
RIVER-1 Reach-1 66.082  100-Year 140.40 250.40 253.02 253.02 253.14 0.003051 2.03 180.13 595.74 0.53

RIVER-1 Reach-1 65.812  Regional 373.13 250.30 253.20 253.33 0.003844 2.52 377.05 689.78 0.61
RIVER-1 Reach-1 65.812  100-Year 140.40 250.30 252.87 252.87 253.01 0.003756 2.16 162.70 574.61 0.58

RIVER-1 Reach-1 65      Regional 373.13 250.00 252.88 252.88 253.10 0.005489 3.14 326.71 690.92 0.73
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RIVER-1 Reach-1 63      100-Year 140.40 249.60 251.89 251.89 252.06 0.003621 2.52 144.38 397.09 0.59

RIVER-1 Reach-1 60      Regional 373.13 248.80 251.01 251.06 0.002457 1.78 434.94 593.98 0.47
RIVER-1 Reach-1 60      100-Year 140.40 248.80 250.57 250.60 0.001725 1.32 221.12 381.51 0.38

RIVER-1 Reach-1 59      Regional 373.13 248.40 250.86 250.88 0.000801 1.33 675.95 785.22 0.29
RIVER-1 Reach-1 59      100-Year 140.40 248.40 250.47 250.49 0.000521 0.94 389.23 699.68 0.23

RIVER-1 Reach-1 58      Regional 373.13 247.90 250.56 250.56 250.76 0.004965 3.21 324.24 607.86 0.72
RIVER-1 Reach-1 58      100-Year 140.40 247.90 250.20 250.20 250.40 0.003975 2.52 136.90 390.51 0.62
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