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X

Burnham Woods Wetland 300m west and Downers Corner Wetland 600m west
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x

0



3.65

34.5

1



1.9

x

0

 

x

0

Source: Field observations between June - September 
2016, and June - October 2017. 



x

12

Source: Field observations 

Raccoon-assumed to be present
Skunk-assumed to be present
Red Squirrel-assumed to be present
Red fox-assumed to be present

7.
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Distance from residential properties would not permit hunting

Possible enjoyment of nature area within Burnham Provincial Park

No Sportfishing Opoortunities

8



X

0

x

Agricultural activities, road usage/runoff, storm water runoff. 

Source: Field observations

2



20

0

Kawartha Montessori school uses the wetland and surrounding areas for 
botany, science, geography, history, culture, and stewardship lessons. 

Email correspondence with Head of School/Principal at Kawartha Montessori 
school. 

20

x

  

0



X

Unable to determine use of wetland area

0

Peterborough 

Just outside of City of Peterborough's borders 

82,000 (2017) peterborough.ca

26



0

0.62 6.2

0.38 1.5

Source: make a topo map 8

3.65 58

4



X

x

Area has been assumed significant. There are Provincially Significant Wetlands in the area as well as some 
unevaluated wetlands – areas which are of great significance to Anishinaabeg peoples with regard to harvesting 
foods and medicines, "

x

Through a  preliminary online review this evaluation was unable to determine the cultural heritage significance of 
this wetland complex.

30
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3.65

26.8

0

0 0

0 0

0

0

3.65

100

3.65

1.0

1.0

100

100
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1

1.0

x

0.8

0.675

0.1

0.775



x

1.0
0.8

.775

37

37

x

x
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✔

✔

✔

✔

✔

✔

✔
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x

Source: Field observations

5

x

0



1.0 50.0
0.0 0

0

50.0

✔

7



✔ ✔ ✔ ✔

20

20



None Observed Field Investigations

No species classified as endangered or threatened that utilize the wetland for reproductive 
habitat within the Study Area were confirmed or documented through background 
research. See species list Appendix E. Background research consisted of E-bird Canada, 
iNaturalist, Ontario Breeding Bird Atlas and Natural Heritage Information Centre databases.  
The Ministry of Environment, Conservation and Parks was also consulted for Species at Risk 
records. No observations of endangered or threatened species were made during the 
evaluation that meet the criteria set out in the OWES.   

0



None observed or found during background research . Background research consisted of a 
review of E-bird Canada, iNaturalist, Ontario Breeding Bird Atlas and Natural Heritage 
Information Centre databases.  The Ministry of Environment, Conservation and Parks was 
also consulted for Species at Risk records.

0



Eastern Wood-Pewee Contopus virens Auditory July, 17, Field Obs.

Source: Field observations and background research. Background research consisted of a review of E-bird 
Canada, iNaturalist, Ontario Breeding Bird Atlas and Natural Heritage Information Centre databases.  The 
Ministry of Environment, Conservation and Parks was also consulted for Species at Risk records.

50



Black Ash Fraxinus Nigra April 30, 2020Field Observation

Source: Field observations and background research. Background research consisted of a 
review of iNaturalist and Natural Heritage Information Centre databases.  The Ministry of 
Environment, Conservation and Parks was also consulted for Species at Risk records.

50



None Observed Field Investigation

None referenced Riley, J.L. 1989

0

None observed Field Investigation

None referenced Oldham, 1999 

None referenced Riley, J.L. 1989

0



No species observed.

0

x  

Potential for white tail deer however winter cover is limited.

0



x x

0

0

Source: Field observations

0

x

unknown

0



0.03 ha (fish habitat App B)

x

x

x



x 0.032 0.1 0.5

0.5



x



x

0.5
37

1



X

0



0.90 2.7
0.10 0

3

0



 
Phragmities present in reM1-A:re*,h,ts

none observed



x

x

Source: MOECC. Retrieved from https://www.gisapplication.lrc.gov.on.ca/SourceWaterProtection/Index.html?
viewer=SourceWaterProtection.SWPViewer&locale=en-US

Otonabee - Peterborough S.P.A.



No potential for restoration exists. 

None 



Tyler R. Jones D.M. Wills Associates Limited

(May 30, 31, October 23 - 2019) April 27, 28, 30, May 1, 19, June 17,18,July 2 - 2020)

September 2020

24

Generally clear and sunny conditions. 

Average conditions.
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Flood Impact Assessment  
 
 
 



 

 

April 12, 2021 

Life at the Woodland Inc. 
5 Brisdale Drive, Suite 201 
Brampton, ON 
L7A 0S9 

Attention: Rubal Kundra, President 

Dear Mr. Kundra: 

Re:  Life at the Woodland Subdivision 
 Otonabee-South Monaghan, ON 
 Flood Impact Assessment 
 D.M. Wills Associates Project No. 19-10874 

 

1.0 Purpose 
D.M. Wills Associates Limited (Wills) has been retained by Life at the 
Woodland Inc. to prepare a Flood Impact Assessment in support of the 
proposed Life at the Woodland Subdivision, located at Burnham Line, in the 
Township of Otonabee South Monaghan, Ontario (the site).   

The site is currently undeveloped and is comprised of range, woodlot and 
two (2) wetland areas.  The site is bounded by residential properties to the 
south and west, agricultural lands to the north and wetland to the east.  The 
proposed development will consist of 28 residential lots with access provided 
from Burnham Line through a private access road. 

The private access road will require crossing the central wetland area, which 
is within the Otonabee Conservation (ORCA) development control area 
and, therefore, a permit will be required in accordance with Ontario 
Regulation 167/06 for construction of the proposed development.  This Flood 
Impact Assessment has been prepared in support of the development to 
address ORCA’s requirements and includes the following objectives: 

 To determine the existing flood hazard limits across the site. 

 To confirm that development of the site will not increase flood 
potential to adjacent properties. 

 To confirm that safe access will be provided to the proposed 
development, through the appropriate sizing of drainage 
infrastructure. 

 To minimize disturbances within the flood hazard limits. 
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Figure 1 – Site Location 

 

A topographic survey of the site, wetland and watercourse was completed 
by JBF Surveyors in January 2020.  This survey data was used to determine 
elevations and locations of existing site features and cross-sections of the 
watercourse used for the hydraulic modelling.  LiDAR topographic data was 
also used to supplement the topographic survey where access was not 
available or additional information was required for catchment delineation.   

2.0 Hydrology 

For the purpose of this Flood Impact Assessment, the hydrologic and 
hydraulic analyses will be focussed on the central wetland feature.  
Drainage from the central wetland is split between two (2) outlet locations, 
referred to as the North and South Outlets.  The North Outlet drains across 
agricultural land to another wetland area and into a tributary of Meade 
Creek.  The South Outlet drains through an existing culvert under Burnham 
Line and through a separate tributary of Meade Creek.  For the purpose of 
this report, catchments have been delineated based on the existing 
topography to each outlet location as shown on Figure 2.  Hydrologic 
parameters for each catchment area are summarized in Table 1 and 
documented in the Appendix. 
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Table 1 – Hydrologic Parameters 
Nashyd1 

Catchment 
ID 

Area  
(ha) 

Impervious 
% CN*2 Ia3 Tp4  

(hrs) 

SOUTH 8.91 5.7 64.0 7.1 0.17 
NORTH 4.98 2.2 64.6 8.8 0.17 

      

Notes: 1. Command Line refers to the unit hydrograph used in the VO3 
hydrologic model for the respective catchment area. 

 2. CN* refers to the modified CN number adjusted to Antecedent 
Moisture Conditions II.  Excludes Impervious Area for Standhyd. 

 3. Ia refers to Initial Abstraction.  Excludes Impervious Area for 
Standhyd. 

 4. Tp refers to Time of Peak. 

Hydrologic parameters such as soil infiltration properties, land use and runoff 
response were determined based on literature review.  Topographic 
mapping and AutoCAD Civil 3D 2019 software were used to establish sub-
catchment areas, land use and slopes.   

Rainfall data for the site is taken from the City of Peterborough Engineering 
Design Standards (March 2016) as well as the Peterborough Airport climate 
station, is included in the Appendix.  The Regulatory Flow is defined by the 
Ministry of Natural Resources and Forestry (MNRF) in the Technical Guide for 
River and Stream Systems: Flooding Hazard Limit as the greater peak flow 
rate of the 100-year and the Regional Storm.  This peak flow rate is used as 
the basis for determining the water surface elevations in the hydraulic model.  
The 6-hour, 12-hour and 24 hour SCS storm distributions were modelled as well 
as the Timmins Regional storm. 

Visual OTTHYMO Version 3 (VO3) was used as the hydrologic model for this 
project.  Peak flow rates have been analyzed at the outlet locations based 
on the hydrologic parameters shown in Table 1, for each storm distribution.  
The proposed development will be required to control post development 
peak flow rates to pre-development levels, at each outlet location.  As such, 
the proposed development will have no impact on peak flow rates.  A 
summary of the peak flow rates is shown in Table 2. 
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Table 2 – Peak Flow Summary 

Storm Distribution Return 
Period 

Rainfall 
Volume 

(mm) 

Peak Flow Rate 
(m3/s) 

North Outlet South Outlet 
6 hour SCS Storm 100-Year 89.9 0.545 0.987 
12 hour SCS Storm 100-Year 98.4 0.545 0.986 
24 hour SCS Storm 100-Year 108.7 0.544 0.982 
Timmins Storm Regional 193.0 0.388 0.692 

A review of Table 2, notes that the highest peak flow rates are generated by 
the 100-year, 6-hour SCS storm distribution, which have been used as the 
regulatory flows within the hydraulic modelling.  

3.0 Hydraulics 

Based the nature of the proposed development, a simple HEC-RAS hydraulic 
model was created, analyzing each outlet as separate reaches.  Culvert 
crossings and cross-section locations are illustrated on Figure 2.   

Two (2) modelling scenarios were analyzed.  The existing scenario models the 
site in the pre-development condition and the proposed scenario models 
the site with the proposed private roadway crossing.  Twin 525 mm CSP 
culverts are proposed under the private roadway to ensure that the crossing 
does not overtop during major storm events.  A summary of the results for the 
regulatory flows is presented in Table 3 and supporting calculations can be 
found in the Appendix.  The existing and proposed flood limits are illustrated 
on Figure 2. 
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Table 3 – Regulatory Water Surface Elevations 

Station Location Outlet 
Water Surface 
Elevation (m) 

Flow Depth 
(m) 

Existing Proposed Existing Proposed 

S-100 D/S of Burnham Line 
Culvert Crossing South 202.97 202.97 0.24 0.24 

S-109 Burnham Line Culvert 
Crossing South 204.34 204.34 0.12 0.12 

S-118 U/S of Burnham Line 
Culvert Crossing South 204.34 204.34 0.97 0.97 

S-150  South 204.34 204.34 0.62 0.62 
S-250  South 205.06 205.06 0.25 0.25 
S-390  South 206.70 206.70 0.19 0.19 

N-100 North Property 
Boundary North 204.07 204.07 0.17 0.17 

N-110 Private Roadway 
Culvert Crossing North 204.57 204.57 0.00 0.00 

N-120 
U/S of Private 
Roadway Culvert 
Crossing 

North 204.57 205.01 0.13 0.57 

N-190  North 205.97 205.93 0.15 0.11 

4.0 Flood Hazard Evaluation 

A review of Table 3 and Figure 2 show that the regulatory flood limits are 
contained within the existing wetland areas, with the exception of the spill 
over Burnham Line.  Without accounting for any flow attenuation in the 
wetland areas, the maximum flow depth over Burnham Line is estimated to 
be 0.12 m, which meets the criteria for safe access. 

Flood elevations immediately upstream of the proposed private roadway will 
increase as a result of the development; however, the flood limits will be 
contained within the wetland area, will not overtop the proposed roadway 
and will not extend to adjacent properties. 
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Statement of Limitations 

This report has been prepared by D.M. Wills Associates Limited on behalf of 
Life at the Woodland Inc. to address the requirements of Otonabee 
Conservation. 

The conclusions and recommendations in this report are based on available 
background documentation and discussions with applicable agencies at 
the time of preparation. 

The report is intended to document the methodology and assumptions used 
to estimate the regulatory flood limits across the subject property and to 
demonstrate how the site can be developed in conformance with 
applicable regulations and without increasing flood potential to adjacent 
properties.  The report is applicable only to the project described in the text, 
constructed substantially in accordance with the plans and details 
accompanying this report. 

Any use which a third party makes of this report other than a Flood Impact 
Assessment for the proposed development is the responsibility of such third 
parties.  D.M. Wills Associates Limited accepts no responsibility for damages, if 
any, suffered by a third party as a result of decisions made or action taken 
based on using this report for purposes other than a Flood Impact 
Assessment for the Life at the Woodland, Otonabee South-Monaghan 
development. 

 



6 Hour SCS Type II Intensity Hyetographs 
2006 Peterborough Airport Weather Station 

(mm/hr) 
 

Time 
(min.) 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

0 0 0 0 0 0 0 
15 1.6 2.1 2.5 2.9 3.3 3.6 
30 1.6 2.1 2.5 2.9 3.3 3.6 
45 2.3 3.2 3.7 4.4 4.9 5.4 
60 2.3 3.2 3.7 4.4 4.9 5.4 
75 2.3 3.2 3.7 4.4 4.9 5.4 
90 2.3 3.2 3.7 4.4 4.9 5.4 

105 3.9 5.2 6.2 7.3 8.1 9.0 
120 3.9 5.2 6.2 7.3 8.1  9.0 
135 4.6 6.3 7.4 8.8 9.8 10.8 
150 4.6 6.3 7.4 8.8 9.8 10.8 
165 23.2 31.4 36.9 43.7 48.9 53.9 
180 60.4 81.78 95.9 113.7 127.0 140.2 
195 8.5 11.5 13.5 16.0 17.9 19.8 
210 8.5 11.5 13.5 16.0 17.9 19.8 
225 3.9 5.2 6.2 7.3 8.1 9.0 
240 3.9 5.2 6.2 7.3 8.1 9.0 
255 3.1 4.2 4.9 5.8 6.5 7.2 
270 3.1 4.2 4.9 5.8 6.5 7.2 
285 2.3 3.2 3.7 4.4 4.9 5.4 
300 2.3 3.2 3.7 4.4 4.9 5.4 
315 1.6 2.1 2.5 2.9 3.3 3.6 
330 1.6 2.1 2.5 2.9 3.3 3.6 
345 1.6 2.1 2.5 2.9 3.3 3.6 
360 1.6 2.1 2.5 2.9 3.3 3.6 
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Design Chart 1.04:  Timmins Storm

Depth
Percent of 12 hour

(mm) (inches)

1st hour 
2nd hour 
3rd hour 
4th hour 
5th hour 
6th hour 
7th hour 
8th hour 
9th hour 
10th hour  
11th hour  
12th hour 

15
20
10
 3 
 5 
20
43
20
23
13
13
   8
193

0.6
0.8
0.4
0.1
0.2
0.8
1.7
0.8
0.9
0.5
0.5
0.3
 7.6 

 8 
10
 6 
 1 
 3 
10
23
10
12
 6 
 7 
  4

100

Drainage Area 
(km2)

Percentage

0 to 25 
26 to 50 
51 to 75 

76 to 100 
101 to 150 
151 to 200 
201 to 250 
251 to 375 
376 to 500 
501 to 750 
751 to 1000 
1001 to 1250 
1251 to 1500 
1501 to 1800 
1801 to 2100 
2101 to 2300 
2301 to 2600 
2601 to 3900 
3901 to 5200 
5201 to 6500 
6501 to 8000

100.0
97
94
90
87
84
82
79
76
74
70
68
66
65
64
63
62
58
56
53
50

Source:  Ministry of Transportation, MTO (1989)
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Design Chart 1.05:  SCS Type II Distribution

6 hour 12 hour 24 hour
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0
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4.0
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1.8
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7.2
3.7
0.7
4.1
6.0
7.2
4.8

0
2.2
4.8
8.0
-
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-

14.7
16.3

-
18.1
20.4
23.5
28.3
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73.5
77.2
77.9
82.0
88.0
95.2
100

Source:  Ministry of Natural Resources - MNR (1986)
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0 0 0 0 Gauging Station =

0.00 0.00  ha 12 hr, 100 Yr Rainfall = 90.4 mm

2.17 0.00  ha

0.16 0.00  ha

1.43 0.47  ha Drainage Area 4.98  ha

0.00 0.64  ha Impervious Area 0.11  ha
0.00 0.00  ha Percent Impervious 2.2% Calculated

0.11 0.00  ha Percent Impervious 0.0% Modelled
3.87 1.11

Pervious

B C Length 140  m

US Elev 226.0  m

DS Elev 206.0  m

0.25 0.10 Slope 14.3  %
CN (Nashyd) 63.2 58.9 Hilly

Incl. Not Incl.

Imperv. Imperv.
NASHYD STANDHYD

B 0.40 0.30 0.19 0.14 0.05 0.76 0.90 0.25

C 0.53 0.36 0.24 0.16 0.05 0.84 0.90 0.10

B 74 65 61 58 50 85 98 63.2 62.2

C 82 76 74 71 50 89 98 58.9 58.9

140 m

Average Slope 14.3 % Drainage Area 4.98 ha

Airport 14.1  min. Runoff Coefficient 
Bransby - Williams 4.0  min. SCS Curve No. 62.2 61.4

0 -  min. 64.6 63.8
Applicable Minimum7

15.0  min. 8.8 8.9

10.1  min.

0.17  hr.

Notes:

1.   Hydrologic Soil Group obtained from Design Chart H2-6A, M.T.O. Drainage Manual, 1980.
2.   Runoff coefficient obtained from M.T.O. Design Chart 1.07, M.T.O. Drainage Management Manual, 1997,

      Hydrologic Analysis and Design, McCuen 2004 and New Jersey Technical Manual for Stream Encroachment, 1984.

3.   SCS Curve No. obtained from M.T.O. Design Chart 1.09, M.T.O. Drainage Management Manual, 1997, and

      Table 2-2a, TR-55, page 2-5.

4.   The modified curve number is adjusted as per Paul Wisner & Associates (1982) and represents anticedent moisture conditions Type II

5.   Initial Abstraction values taken from the Environmental and Engineering Services Department, The Corporation of the City of London, Dec 2005

6.  Based on the results of the Uplands Method

7.   Minimum Time of Concentration for use in the Rational Method and Hydrologic Model has been set to 15 minutes

8.  Composite Parameters are calculated using the modelled Percent Impervious

Hydrologic Parameters for NORTH Sheet 1 of 2

Land Use Rainfall Data 

Peterborough

Agriculture

Range

Grass

Impervious
SUM

Woods

Wetland
Gravel

Hydrologic Soil Group1

Soil Type
Otonabee 

Loam
Foxboro Silt 

Loam

Agriculture Range Grass Woods Wetland

C 

Parameter

S
o

il
 G

ro
u

p Land Use Weighted Value

Gravel Imperv.

Runoff Coefficient2, C n.a.

SCS Curve No.3, CN

2.5 2.0 8.8 8.9

Time of Concentration6 Composite Parameters

Initial Abstraction5, mm 6.0 8.0 5.0 10.0 10.0

Time to Peak

Total Length

0.22

Modified Curve No.4, CN*
Initial Abstraction. 

Flat: 0-2% Slopes
Rolling: 2-6% Slopes
Hilly: >6% Slopes

Hydrology Calculations NORTH
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2

5

10

25

50

100 0.544 0.545 0.545

Regional 0.388

Notes:

1. Storm used to determine peak flow values 0

2. Climate Change Flows are based on Future Rainfall Data obtained using MTO Intensity Duration Frequency curves application version 3

3. Future Year was set to 2092 based on a Design Service Life of 75 years

4. Climate Change flows have only be calculated for the selected design storm

DT (min) 5.0 DT (min) 5.0
Area (ha) 4.98 Area (ha) 4.98
DWF (m3/s) - Default [0.0] 0.0 TIMP (0 - 0.99) 0.02
CN* 64.6 XIMP (< TIMP) 0.02
IA (mm) 8.8 DWF (m3/s) - Default [0.0] 0.0
N - Default [3.0] 3 (Loss) - CN* 63.8

TP (hr) 0.17 (Loss) - IA (mm) 8.9

SLPP (%) - Default [2.0] 14.3

LGP (m) 140.0

MNP - Default [0.25] 0.25

SCP (hr) - Default [0.0] 0.0

DPSI (mm) - Default [1.0] 1.0

SLPI (%) - Default [1.0] 1.0
LGI (m) - (Area/1.5)^0.5 182.1

MNI - Default [0.013] 0.0
SCI (hr) - Default [0] 0.0

Visual Otthymo Model for NORTH Sheet 2 of 2

Design Storm 
(yr)

24hr SCS 12hr SCS Climate Change6hr SCS 1hr AES 12hr AES 1hr Chic 4hr Chic 6 hr Chic

NASHYD STANDHYD
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0 0 0 0 Gauging Station =

0.00 0.00  ha 12 hr, 100 Yr Rainfall = 90.4 mm

2.29 0.00  ha

3.45 0.00  ha

2.00 0.00  ha Drainage Area 8.91  ha

0.00 0.66  ha Impervious Area 0.51  ha
0.00 0.00  ha Percent Impervious 5.7% Calculated

0.51 0.00  ha Percent Impervious 0.0% Modelled
8.25 0.66

Pervious

B C Length 140  m

US Elev 226.0  m

DS Elev 206.0  m

0.25 0.05 Slope 14.3  %
CN (Nashyd) 63.7 50.0 Hilly

Incl. Not Incl.

Imperv. Imperv.
NASHYD STANDHYD

B 0.40 0.30 0.19 0.14 0.05 0.76 0.90 0.25

C 0.53 0.36 0.24 0.16 0.05 0.84 0.90 0.05

B 74 65 61 58 50 85 98 63.7 61.4

C 82 76 74 71 50 89 98 50.0 50.0

140 m

Average Slope 14.3 % Drainage Area 8.91 ha

Airport 13.8  min. Runoff Coefficient 
Bransby - Williams 3.8  min. SCS Curve No. 62.7 60.5

0 -  min. 64.0 62.0
Applicable Minimum7

15.0  min. 7.1 7.4

10.1  min.

0.17  hr.

Notes:

1.   Hydrologic Soil Group obtained from Design Chart H2-6A, M.T.O. Drainage Manual, 1980.
2.   Runoff coefficient obtained from M.T.O. Design Chart 1.07, M.T.O. Drainage Management Manual, 1997,

      Hydrologic Analysis and Design, McCuen 2004 and New Jersey Technical Manual for Stream Encroachment, 1984.

3.   SCS Curve No. obtained from M.T.O. Design Chart 1.09, M.T.O. Drainage Management Manual, 1997, and

      Table 2-2a, TR-55, page 2-5.

4.   The modified curve number is adjusted as per Paul Wisner & Associates (1982) and represents anticedent moisture conditions Type II

5.   Initial Abstraction values taken from the Environmental and Engineering Services Department, The Corporation of the City of London, Dec 2005

6.  Based on the results of the Uplands Method

7.   Minimum Time of Concentration for use in the Rational Method and Hydrologic Model has been set to 15 minutes

8.  Composite Parameters are calculated using the modelled Percent Impervious

Hydrologic Parameters for SOUTH Sheet 1 of 2

Land Use Rainfall Data 

Peterborough

Agriculture

Range

Grass

Impervious
SUM

Woods

Wetland
Gravel

Hydrologic Soil Group1

Soil Type
Otonabee 

Loam
Foxboro Silt 

Loam

Agriculture Range Grass Woods Wetland

C 

Parameter

S
o

il
 G

ro
u

p Land Use Weighted Value

Gravel Imperv.

Runoff Coefficient2, C n.a.

SCS Curve No.3, CN

2.5 2.0 7.1 7.4

Time of Concentration6 Composite Parameters

Initial Abstraction5, mm 6.0 8.0 5.0 10.0 10.0

Time to Peak

Total Length

0.24

Modified Curve No.4, CN*
Initial Abstraction. 

Flat: 0-2% Slopes
Rolling: 2-6% Slopes
Hilly: >6% Slopes

Hydrology Calculations SOUTH
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2

5

10

25

50

100 0.982 0.986 0.987

Regional 0.692

Notes:

1. Storm used to determine peak flow values 0

2. Climate Change Flows are based on Future Rainfall Data obtained using MTO Intensity Duration Frequency curves application version 3

3. Future Year was set to 2092 based on a Design Service Life of 75 years

4. Climate Change flows have only be calculated for the selected design storm

DT (min) 5.0 DT (min) 5.0
Area (ha) 8.91 Area (ha) 8.91
DWF (m3/s) - Default [0.0] 0.0 TIMP (0 - 0.99) 0.06
CN* 64.0 XIMP (< TIMP) 0.06
IA (mm) 7.1 DWF (m3/s) - Default [0.0] 0.0
N - Default [3.0] 3 (Loss) - CN* 62.0

TP (hr) 0.17 (Loss) - IA (mm) 7.4

SLPP (%) - Default [2.0] 14.3

LGP (m) 140.0

MNP - Default [0.25] 0.25

SCP (hr) - Default [0.0] 0.0

DPSI (mm) - Default [1.0] 1.0

SLPI (%) - Default [1.0] 1.0
LGI (m) - (Area/1.5)^0.5 243.7

MNI - Default [0.013] 0.0
SCI (hr) - Default [0] 0.0

Visual Otthymo Model for SOUTH Sheet 2 of 2

Design Storm 
(yr)

24hr SCS 12hr SCS Climate Change6hr SCS 1hr AES 12hr AES 1hr Chic 4hr Chic 6 hr Chic

NASHYD STANDHYD
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HEC-RAS  Plan: EX    Profile: 100-YR 6-hr SCS

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)  

South South 390     100-YR 6-hr SCS 0.99 206.51 206.70 206.70 0.004314 0.28 3.47 26.18 0.25

South South 250     100-YR 6-hr SCS 0.99 204.81 205.06 205.06 205.12 0.075537 1.09 0.91 7.77 1.02

South South 150     100-YR 6-hr SCS 0.99 203.72 204.34 204.34 0.000818 0.24 4.16 11.69 0.13

South South 118     100-YR 6-hr SCS 0.99 203.37 204.34 203.84 204.34 0.000013 0.05 21.96 37.65 0.02

South South 109     Culvert

South South 100     100-YR 6-hr SCS 0.99 202.73 202.97 202.93 202.98 0.030022 0.61 1.63 16.93 0.62

North North 190     100-YR 6-hr SCS 0.54 205.82 205.97 205.93 205.98 0.019854 0.41 1.31 17.72 0.49

North North 120     100-YR 6-hr SCS 0.54 204.44 204.57 204.57 0.020212 0.38 1.43 22.02 0.48

North North 100     100-YR 6-hr SCS 0.54 203.90 204.07 204.04 204.08 0.030035 0.55 0.99 11.98 0.61



  

HEC-RAS  Plan: PR    Profile: 100-YR 6-hr SCS

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)  

South South 390     100-YR 6-hr SCS 0.99 206.51 206.70 206.70 0.004314 0.28 3.47 26.18 0.25

South South 250     100-YR 6-hr SCS 0.99 204.81 205.06 205.06 205.12 0.075537 1.09 0.91 7.77 1.02

South South 150     100-YR 6-hr SCS 0.99 203.72 204.34 204.34 0.000818 0.24 4.16 11.69 0.13

South South 118     100-YR 6-hr SCS 0.99 203.37 204.34 203.84 204.34 0.000013 0.05 21.96 37.65 0.02

South South 109     Culvert

South South 100     100-YR 6-hr SCS 0.99 202.73 202.97 202.93 202.98 0.030022 0.61 1.63 16.93 0.62

North North 190     100-YR 6-hr SCS 0.54 205.82 205.93 205.93 205.96 0.091410 0.74 0.74 13.31 0.99

North North 120     100-YR 6-hr SCS 0.54 204.44 205.01 204.64 205.02 0.001830 0.49 1.12 41.71 0.21

North North 110     Culvert

North North 100     100-YR 6-hr SCS 0.54 203.90 204.07 204.04 204.08 0.030035 0.55 0.99 11.98 0.61
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 Introduction 

D.M. Wills Associates Limited (Wills) was retained by Mr. Rubal Kundra of Life at the 
Woodland Inc. (Client) to complete a Wetland Compensation Concept Plan for the loss 
of wetland habitat associated with the wetland areas around Burnham Line impacted 
by the proposed residential development.  The proposed development is a plan of 
subdivision with 27 lots.  

The Project Lands cover an area directly east of Burnham Line, see Figure 1 for details.  

The proposed development is located on lands regulated by the Otonabee Region 
Conservation Authority (ORCA) and as such, are subject to Ontario Regulation 167/06 
(O. Reg. 167/06).  Wills submitted a report titled Addendum to Species at Risk (SAR) 
Assessment and Wetland Report, dated August 2019, which described existing natural 
heritage features and wildlife, and outlined environmental protection and mitigation 
measures related to proposed lot development in the vicinity. 

The development footprint (i.e. area of impact) within/adjacent to the wetland is 
approximately 404.9 m2, which includes vegetation clearing, grading, and construction 
of the proposed residential development. 

This Wetland Compensation Concept Plan will address the requirements of ORCA and 
comply with the Provincial Policy Statement, 2020 (PPS).  The purpose of the Wetland 
Compensation Concept Plan is to detail the proposed wetland mitigation and 
protection activities to conform with O. Reg. 167/06, and provincial goals of achieving 
no net loss (and more recently, net gain) of wetlands (MNRF, 2015; APAC-C 11-2016). 
Three (3) areas of Wetland Compensation are proposed, and all three (3) are in excess 
of the 3:1 ratio that was requested by ORCA in a meeting prior to the preparation of this 
report.  The measures outlined herein will maintain and enhance the form and function 
of the wetland features identified within the Project Lands.  
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 Wetland Compensation Planting Plan Goals and Objectives 

The goals and objectives of the Wetland Compensation Concept Plan include: 

1. Achieve a net gain in wetland function. 

2. Where possible, maintain existing hydrological and ecological linkages by 
locating the compensation wetland within the same drainage area as the 
impacted wetland. 

 Project Lands 

The Project Lands encompass approximately 16.1 ha (39.8 acres) located east of 
Burnham Line.  They are legally described as Part Lot 27, Concession 10, within the 
Township of Otonabee-South Monaghan (Subject Property).  

Surrounding land uses to the south of the Project Lands are generally within the 
“Hamlet” area designation as defined in the Otonabee-South Monaghan Official Plan.  
Mark S. Burnham Provincial Park is located directly to the west of Burnham Line, and 
agricultural fields are located to the north of the Project Lands.  Lands designated as 
“rural” in the Otonabee-South Monaghan Official Plan are located to the west of the 
Project Lands.  

The Project Lands are predominantly undeveloped including wetland and terrestrial 
meadow features.  A watercourse runs through a wetland located at the southwest 
portion of the Project Lands.  Refer to Section 4.0 for details regarding surrounding 
natural heritage features.  

 Existing Conditions 

4.1 Terrestrial 

Field investigations were undertaken by Wills on May 30 and May 31, 2019 to conduct 
wetland delineations throughout the Project Lands according to the Ontario Wetland 
Evaluation System Southern Manual (MNRF, 2014).  Results of this investigation confirmed 
that the area of the proposed work is made up of one community type – SWD2-1 (Black 
Ash Mineral Deciduous Swamp).  

Although there are a number of vegetation community types on the Project Lands, 
none are significant with respect to rarity.  The surrounding land is residential and 
agricultural, dominated by residential houses, and agricultural fields.  There is a 
watercourse feature located in the southeastern portion of the Project Lands. The 
watercourse flows to the southeast in the southeastern portion.  Towards the north end 
of the watercourse, a high point in the topography is found where the watercourse 
then flows northwest.  The watercourse is located in the SWD2-1 community. 
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 Description of the Proposed Development 

5.1 Proposed Residential Development 

The proposed development contains a private road with 27 associated residential lots.  
The construction of the road and residential lots will infill approximately 404.9 m2 of the 
existing wetland located towards the northern portion of the Project Lands.  In order to 
offset the impact of the development, ORCA has required a 3:1 compensation.  
Three (3) areas of wetland compensation have been considered in this report.  The 
proposed works and Wetland Compensation Concept Areas are provided in 
Appendix A.  

 Compensation Wetland Options 

To facilitate construction of the private road and 27 lots, an area of existing wetland 
habitat equal to approximately 404.9 m2will be impacted.  To compensate for this infill, 
a compensation area, equal to three (3) times greater than the disturbed wetland 
area, will be created in the Project Lands. 

Three (3) Wetland Compensation Concept Areas have been identified as potential 
offsetting areas.  Compensation Concept Area 3 has been divided into two (2) smaller 
areas, identified as Area 3A and 3B.  The sizes of each Compensation Concept Area 
are as follows: 

 Compensation Concept Area 1:  1,216.9 m2 

 Compensation Concept Area 2:  1,318.3 m2 

 Compensation Concept Area 3:  834.8 m2 + 433.5 m2 = 1,268.3 m2 

Section 6.1 to Section 6.3 will investigate each Compensation Concept Area 
individually, and will look at the potential benefits and limitations of each 
Compensation Concept Area.  The existing terrestrial conditions of each Compensation 
Concept Area will be assessed, and a prospective ELC community for the 
Compensation Concept Area will be identified.  See Appendix A for the location of 
each Compensation Concept Area.  

6.1 Compensation Concept Area 1 

Compensation Concept Area 1 is located towards the southern end of the Project 
Lands, along the south side of the Black Ash Mineral Deciduous Swamp (SWD 2-1).  At 
this portion of the wetland, the watercourse flows in a southwest direction.  Located just 
south of the wetland is a relatively dense Eastern White Cedar (Thuja occidentalis) 
stand.  The northwestern portion of this stand is the proposed location of Compensation 
Concept Area 1.  

Eastern White Cedar stands are commonly located adjacent to wetland community 
types such as Black Ash Mineral Deciduous Swamps.  Eastern White Cedars have the 
capability to grow in both upland and wetland habitats, making their stands very 
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common where a low-lying area (i.e. wetland) gradually becomes upland, generally 
known as transition zones.  

The wetland community to be constructed in Compensation Concept Area 1 could be 
a White Cedar – Hardwood Organic Mixed Swamp Ecosite (SWM4-1).  As not all of the 
Eastern White Cedar stand will be impacted by Compensation Concept Area 1, the 
introduction of Eastern White Cedars in a wetland environment would allow for a 
natural transition into the existing Eastern White Cedar stand.  This would also increase 
the width of the wetland and an existing choke point, where it is currently 
approximately 5 m wide.  

6.2 Compensation Concept Area 2 

Compensation Concept Area 2 is located towards the northeastern end of the Project 
Lands along the northwest side of a Black Ash Mineral Deciduous Swamp (SWD 2-1).  
This wetland is located to the east of the wetland that is described as Compensation 
Concept Area 1.  The existing wetland is of lesser quality than the wetland located to 
the west, as vegetation is sparser, and there is no standing water.  The existing wetland 
is surrounded by a Cultural Meadow (CUM) ELC community.  The Cultural Meadow is on 
relatively steep slopes, sloping down towards the southeast.  

The wetland community to be constructed in Compensation Concept Area 2 would be 
a Black Ash Mineral Deciduous Swamp (SWD 2-1), with additional Trembling Aspen 
(Populous tremuloides) planted within it.  This would match the existing wetland 
conditions, and provide additional habitat as an animal movement corridor as this small 
wetland is in close vicinity to larger, unevaluated wetland to the southeast.   

6.3 Compensation Concept Area 3 

Compensation Concept Area 3 is divided into Area 3A and 3B.  Compensation 
Concept Area 3A is located just to the north of Compensation Concept Area 1, while 
Area 3B is located towards the north end of the Project Lands, along the east side of 
the same existing wetland.  Where Area 3A is proposed, the existing habitat is a 
Deciduous Forest (FOD) ELC community that slopes up towards the northwest.  Where 
Area 3B is proposed, the existing habitat is a Cultural Woodland (CUW).  Topography in 
this area is relatively flat.  

The wetland community to be constructed in Compensation Concept Area 3A and 3B 
would be a Black Ash Mineral Deciduous Swamp (SWD 2-1), as that matches the 
existing wetland habitat conditions at both Areas.  As vegetation is sparser in Areas 3A 
and 3B than the rest of the existing wetland, the construction of these Concept Areas 
would provide an enhanced buffer to the watercourse that is found within the existing 
wetland.  

 Conclusions and Recommendations 

The Wetland Compensation Concept Plan provides details on the proposed three (3) 
Compensation Concept Areas, of which one (1) will provide direct compensation 
(over 3:1) for the removal of approximately 1,214.8 m2 of wetland on the Project Lands.  
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Based on the three (3) Compensation Concept Area options, Wills is of the opinion that 
Compensation Concept Area 1 will provide the greatest benefit to the impacted 
wetland and habitat on the Project Lands.  Compensation Concept Area 1 is located 
on the same wetland that is proposed to be infilled, thereby limiting overall impact to 
the overall health of the wetland.  As discussed in Section 6.1, Compensation Concept 
Area 1 is within an existing Eastern White Cedar stand.  The construction of a White 
Cedar – Hardwood Organic Mixed Swamp would allow for the introduction of Eastern 
White Cedars into the existing wetland, as well as a natural transition from the Black Ash 
Mineral Deciduous Swamp into the Eastern White Cedar stand, of which a part of will 
remain following construction. 

Compensation Concept Area 2 is not located on the same wetland that is proposed to 
be infilled.  It is proposed to be constructed on a wetland of lesser quality.  While 
Compensation Concept Area 2 will maintain and improve conditions as an animal 
movement corridor, the overall benefit to the impacted wetland’s health does not 
match Compensation Concept Area 1, therefore, Compensation Concept Area 2 is 
not recommended over Compensation Concept Area 1. 

Compensation Concept Area 3 is divided into two (2) smaller Areas adjacent to the 
impacted wetland.  Compensation Concept Area 3 is a viable option for wetland 
compensation, as it is located on the impacted wetland.  Area 3A and 3B would also 
provide an improved buffer to the watercourse which is located within the wetland. 
However, Wills believes that by dividing Compensation Concept Area 3 into two (2) 
smaller sections, this limits the overall benefit to the impacted wetland.  

If Compensation Concept Area 1 is chosen, direct compensation and buffer 
improvements (over 3:1 ratio) will be achieved.  This would conform with ORCA’s 
watershed development policies, O.Reg. 167/06 and the provincial goals of achieving 
no net loss of wetlands.  

Details and associated mitigation measures on the approved Compensation Concept 
Area will be included in the Wetland Compensation Plan, that will follow this report.  A 
detailed planting plan will be included, as well as environmental protection/mitigation 
measures that will ensure existing hydrological functions, ecological structure, habitat 
function and long-term resilience of the wetland features found within the Project Lands 
are maintained.  

Respectfully submitted,  

     

Ben Radford, B.Sc.  Tyler Jones, B.Sc. 
Project Biologist   Senior Biologist 
 
BR/TJ/avg 
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