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Figure 2.9
Mike Flood Resistance Map (M-value)

WZhu
Text Box



WZhu
Text Box
Figure 2.10  
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Figure 2.11
Mike Flood 1D-2D Linkage and Blocked White Cells
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Valdor Engineering Inc.

File:17134

Date: December 2017

Identifier Location

Bridge/ Culvert 

Length Along 

Channel (m)

U/S Invert (m) D/S Invert (m) Type of Structure Remarks

S1 Valley Farm Road 13.62 86.60 86.60 Concrete Bridge

S2 Brock Road 18.50 81.77 81.98 Concrete Bridge

S3 D/S of Brock Road 3.50 78.325 78.395 Steel Pedestrian Bridge

S4 U/S of Kingston Rd. W. 3.40 77.830 77.844 Steel Pedestrian Bridge

S5 Kingston Rd. W. 20.44 77.350 77.455 Concrete Bridge

S6 U/S of Church St. - - - Dam (Weir) Modelled as weir

S7 Church St. S. 11.32 76.080 76.104 Concrete Bridge

S8 HWY 401 - - - Concrete Bridge Piers in 2D Bathymetry

S9 GO Transit Bridge - - - Railway Bridge Piers in 2D Bathymetry

S10 CN Railway - - - Railway Bridge Piers in 2D Bathymetry

S11 D/S of CN Rail 3.40 75.859 75.865 Steel Pedestrian Bridge

S12 Bayly St. W. 10.00 74.70 74.60 Concrete BridgeMax. 47.41 Max. 3.50

- -

Max. 34.55 Max. 5.30

Max. 39.892 Max. 4.63

- -

- -

Max. 34.67 Max. 3.22

Max. 60.6 Max. 7.50

- -

Max. 28.57 Max. 3.045

Max. 44.16 Max. 4.245

Table A.1   Hydraulic Structure Details (Pickering/Ajax SPA)

Opening Size

Width (m)

Opening Size

Height (m)

Max. 48.20 Max. 4.20



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-1) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 16th, 2017 Structure Type : Concrete Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 1 Footing: Open Bottom with Abutments Approx. Depth (m):0.3m 

Watershed Name: Duffins Materials: Concrete Deck with Open Concrete Railings  Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 4.2 m (maximum); Width 48.20 m (maximum) Upstream Erosion (Y/N):N 

Tributary Name: Duffins Creek Pier Dimension: NA Downstream Erosion (Y/N):N 

 
Floodplain Map Sheet No.: 06 Length: 13.62 m Total bridge span: 48.20  m Additional Flow Information: 

Cross-section Range:  Road Deck: Concrete walkway surface elevation varies in both (x & y) directions 

between the highest 93.2 m to the lowest 92.0 m Municipality: City of Pickering 

Location: Duffins Creek at Valley Farm Road, North of Finch 

Avenue 
Low chord/obvert: Elevation varies from 89.45 to 90.0 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section around 86.60 m 

 

Additional Field Notes: 

 

 

 
 

                                Downstream of Concrete Bridge                                                               Downstream of Concrete Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-2) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 15th, 2017 Structure Type : Concrete Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 2 Footing: Open Bottom with Pier Approx. Depth (m): 0.63 m 

Watershed Name: Duffins Materials: Concrete Deck with Solid Concrete Railings and Open Steel Railings  Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 3.22 m (maximum); Width 34.67 m excluding pier Upstream Erosion (Y/N): N 

Tributary Name: Duffins Creek Pier Dimension: Pier width of 1.082 m Downstream Erosion (Y/N): N 

 
Floodplain Map Sheet No.: 06 Length: 18.50 m Total bridge span: 35.752 m Additional Flow Information: 

Cross-section Range:  Road Deck: Concrete walkway surface elevation varies in both (x & y) directions 

between the highest 86.184 m to the lowest 85.696 m  Municipality: City of Pickering 

Location: Duffins Creek at Brock Road, North of Finch Avenue Low chord/obvert: Elevation varies between 84.244 m to 84.920 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section having a u/s inv. of 81.77 m; d/s inv. of 81.98 m 

 

Additional Field Notes: 

 

 
 

 
                                Upstream of Concrete Bridge                                                               Downstream of Concrete Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-3) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 15th, 2017 Structure Type : Pedestrian Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 1 Footing: Open Bottom  Approx. Depth (m): 0.55m 

Watershed Name: Duffins Materials: Wooden Deck with Steel Beam Support, Open Steel Railings Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 3.045 m (maximum); Width 28.57 m Upstream Erosion (Y/N):Y 

Tributary Name: Duffins Creek Pier Dimension: NA Downstream Erosion (Y/N):Y 

 
Floodplain Map Sheet No.: 05 Length: 3.50 m Total bridge span: 28.57 m Additional Flow Information: 

Cross-section Range:  Road Deck: Wooden walkway surface elevation varies in both (x & y) directions 

between the highest 82.3 m to the lowest 82.0 m  Municipality: City of Pickering 

Location: Duffins Creek D/S of Brock Road, North of Notion 

Road 
Low chord/obvert: Elevation varies between 82.0 m to 81.7 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section having an u/s inv. of 78.325 m, a d/s inv. of 78.395 m 

 

Additional Field Notes: 

 

 

 
                                

                                                 Upstream of Pedestrian Bridge                                                               Downstream of Pedestrian Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-4) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 15th, 2017 Structure Type : Pedestrian Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 1 Footing: Open Bottom Approx. Depth (m):0.44m 

Watershed Name: Duffins Materials: Steel Deck with Steel Beam Support, Open Steel Railings Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 4.245 m (maximum); Width 44.16 m Upstream Erosion (Y/N):Y 

Tributary Name: Duffins Creek Pier Dimension: NA Downstream Erosion (Y/N):Y 

 
Floodplain Map Sheet No.: 05 Length: 3.40 m Total bridge span: 44.16 m Additional Flow Information: 

Cross-section Range:  Road Deck: Steel walkway surface elevation varies in both (x & y) directions 

between the highest 83.4 m to the lowest 83.1 m  Municipality: Town of Ajax 

Location: Duffins Creek at U/S of Kingston Road West, West of 

Old Kingston Road 
Low chord/obvert: Elevation varies between 81.828 m to 82.082 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section having an u/s inv. of 77.830 m, a d/s inv. of  77.844 m 

 

Additional Field Notes: 

 

 

 
 

                                Upstream of Pedestrian Bridge                                                               Downstream of Pedestrian Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-5) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 15th, 2017 Structure Type : Concrete Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 3 Footing: Open Bottom with Piers Approx. Depth (m):0.81m 

Watershed Name: Duffins Materials: Concrete Deck with Solid Concrete Railings  Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 7.50 m (maximum); Width 60.6 m excluding piers Upstream Erosion (Y/N):N 

Tributary Name: Duffins Creek Pier Dimension: Pier width of 0.71 m; length of 21.12 m Downstream Erosion (Y/N):N 

 
Floodplain Map Sheet No.: 05 Length: 20.44 m Total bridge span: 62.02 m Additional Flow Information: 

Cross-section Range:  Road Deck: Concrete walkway surface elevation varies in both (x & y) directions 

between the highest 86.10 m to the lowest 85.25 m  Municipality: Town of Ajax 

Location: Duffins Creek at Kingston Road West, West of 

Church Street North 
Low chord/obvert: Elevation varies with maximum of 84.90 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section having a u/s inv. of 77.350 m; d/s inv. of 77.455 m 

 

Additional Field Notes: 

 

 

 
 

                                Upstream of Concrete Bridge                                                               Downstream of Concrete Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-6) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 16th, 2017 Structure Type : Concrete Weir with Metal Lip Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 1 Footing: NA Approx. Depth (m):0.45m 

Watershed Name: Duffins Materials: Concrete Weir Approximate Velocity(m/s): 

Subcatchment Area No.:  Max. opening width is 4.8 m Upstream Erosion (Y/N): 

Tributary Name: Duffins Creek Pier Dimension: NA Downstream Erosion (Y/N): 

 
Floodplain Map Sheet No.: 05 Length: NA Total bridge span: NA Additional Flow Information: 

Cross-section Range:  

Road Deck: NA  Municipality: Town of Ajax 

Location: Duffins Creek U/S of Church Street South, West of 

Mill Street 
Low chord/obvert: NA 

Invert: NA 

 

Additional Field Notes: 

 

 

 
 

                                Upstream of Concrete Weir                                                             Downstream of Concrete Weir 

 
  
  
  
  
 
 
Site  Sketch:  

   

 

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-7) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 15th, 2017 Structure Type : Concrete Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 3 Footing: Open Bottom with Piers Approx. Depth (m):0.29m 

Watershed Name: Duffins Materials: Concrete Deck with Solid Concrete Railings  Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 4.63 m (maximum); Width of 39.892 m excluding piers Upstream Erosion (Y/N):Y 

Tributary Name: Duffins Creek Pier Dimension: Pier width of 1.2 m; length varies from 17.12 m to 16.06 m Downstream Erosion (Y/N):N 

 
Floodplain Map Sheet No.: 04 Length: 11.32 m Total bridge span: 42.292 m Additional Flow Information: 

Cross-section Range:  Road Deck: Concrete walkway surface elevation varies in both (x & y) directions 

between the highest 81.483 m to the lowest 81.062 m  Municipality: Town of Ajax 

Location: Duffins Creek at Church Street South, North of Hwy 

401 
Low chord/obvert: Elevation varies with maximum of 80.72 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section having an u/s inv. of 76.080 m; d/s inv. of 76.104 m 

 

Additional Field Notes: 

 

 

 
 

                                Upstream of Concrete Bridge                                                               Downstream of Concrete Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-8) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 15th, 2017 Structure Type : Concrete Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 6 Footing: Open Bottom with Piers Approx. Depth (m):0.62m 

Watershed Name: Duffins Materials: Concrete Deck with Solid Concrete Railings  Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 10.6 m (maximum); Width 135.70 m including piers Upstream Erosion (Y/N):Y 

Tributary Name: Duffins Creek Pier Dimension: Pier dimension varies, Details in additional field notes column Downstream Erosion (Y/N):N 

 
Floodplain Map Sheet No.: 04 Length: 59.26 m Total bridge span: 135.70 m Additional Flow Information: 

Cross-section Range:  Road Deck: Concrete deck surface elevation varies in both (x & y) directions 

around 87.31 m  Municipality: Town of Ajax 

Location: Duffins Creek at Hwy 401, East of Church Street 

South 
Low chord/obvert: Elevation varies between 85.329 m to 86.092 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section having a u/s inv. of 75.492 m; d/s inv. of 75.812 m 

 

  

 
 

                                Upstream of HWY 401 Bridge                                                               Downstream of HWY 401 Bridge 

 

 

 
 
  
 
Additional Field Notes: Five rows of piers each consists of 8 

rectangular piers with length range from 1.84m to 1.92m, width 

range from 1.37m to 1.69m and 11 circular piers with diameter 

range from 762mm to 1200mm 
 
 

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-9) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 15th, 2017 Structure Type : Steel Bridge with Open Railings Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 3 Footing: Open Bottom with Piers Approx. Depth (m):0.51m 

Watershed Name: Duffins Materials: Steel Deck with Open Steel Railings and Steel Deck  Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 11.859 m (maximum); Width 97.12 m excluding two piers Upstream Erosion (Y/N):Y 

Tributary Name: Duffins Creek Pier Dimension: Pier width of 1.5 m, length of 8.53 m  Downstream Erosion (Y/N):Y 

 
Floodplain Map Sheet No.: 04 Length: 8.06 m Total bridge span: 100.12 m Additional Flow Information: 

Cross-section Range:  Road Deck: Steel deck surface elevation varies in both (x & y) directions 

between the highest 90.75 m to the lowest 90.27 m  Municipality: Town of Ajax 

Location: Duffins Creek at Go Transit Bridge, South of Hwy 

401 
Low chord/obvert: Elevation varies between 87.096 m to 87.579 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section having a u/s inv. of 75.72 m; d/s inv. of 75.79 m 

 

Additional Field Notes: 

 

 

 
 

                                Upstream of Go Transit Bridge                                                               Downstream of Go Transit Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-10) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 15th, 2017 Structure Type : Steel Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 3 Footing: Open Bottom with Piers Approx. Depth (m): 

Watershed Name: Duffins Materials: Wooden Deck with Open Steel Railings and Concrete Piers Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 12.897 m (maximum); Width of 48.27 m excluding two pier 

width 
Upstream Erosion (Y/N):Y 

Tributary Name: Duffins Creek Pier Dimension: Pier width of 2.5 m; Pier length of 8.4 m Downstream Erosion (Y/N):N 

 
Floodplain Map Sheet No.: 03 Length: 6.51 m Total bridge span: 53.27 m Additional Flow Information: 

Cross-section Range:  Road Deck: Wooden deck surface elevation varies in both (x & y) directions 

around 90.5 m  Municipality: Town of Ajax 

Location: Duffins Creek at CN Rail, South of Hwy 401 Low chord/obvert: Elevation varies between 88.432 m to 88.191 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section having a u/s inv. of 75.535 m 

 

Additional Field Notes: 

 

 

 
 

                                Upstream of CN Rail Bridge                                                               Downstream of CN Rail Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-11) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 16th, 2017 Structure Type : Pedestrian Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 1 Footing: Open Bottom Approx. Depth (m):0.6m 

Watershed Name: Duffins Materials: Wooden Deck, Steel Beam to support Walkway, Open Steel Railings Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 5.30 m (maximum); Width 34.55 m (maximum) Upstream Erosion (Y/N):N 

Tributary Name: Duffins Creek Pier Dimension: NA Downstream Erosion (Y/N):Y 

 
Floodplain Map Sheet No.: 03 Length: 3.40 m Total bridge span: 34.55 m Additional Flow Information: 

Cross-section Range:  Road Deck: Wooden deck walkway surface elevation varies in both (x & y) 

directions between the highest 81.45 m to the lowest 81.15 m  Municipality: Town of Ajax 

Location: Duffins Creek at D/S of CN Railway Bridge, East of 

Church Street South 
Low chord/obvert: Elevation varies between 79.79 m to 81.16 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section having an u/s inv. of 75.859 m, a d/s inv. of 75.865 m   

 

Additional Field Notes: 

 

 

 
 

                                Upstream of Pedestrian Bridge                                                               Downstream of Pedestrian Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 

 

 



 
HYDRAULIC STRUCTURE INVENTORY SHEET (S-12) 

 
Watershed and Location Information 

 
Structure Configuration and Dimensions 

 
Current Flow Information 

Date : August 16th, 2017 Structure Type : Concrete Bridge  Flow Present (Y/N): Y 

Field Crew: Valdor Engineering Inc Staffs  No. of Openings/Culverts: 3 Footing: Open Bottom with Piers Approx. Depth (m): 

Watershed Name: Duffins Materials: Concrete Deck with Solid Concrete Railings and Open Steel Railings Approximate Velocity(m/s): 

Subcatchment Area No.:  Opening Height 3.5 m (maximum); Width 47.41 m excluding two piers’ width Upstream Erosion (Y/N):Y 

Tributary Name: Duffins Creek Pier Dimension: Pier Width 1.0 m each Downstream Erosion (Y/N):N 

 
Floodplain Map Sheet No.: 03 Length: 10.0 m Total bridge span:  49.41  m Additional Flow Information: 

Cross-section Range:  Road Deck: Concrete walkway surface elevation varies in both (x & y) directions 

around 79.20 m  Municipality: Town of Ajax 

Location: Duffins Creek at Bayly Street West, West of Westney 

Road South 
Low chord/obvert: Elevation varies around 78.00 m 

Invert: Elevations on the irregular natural channel vary across and along the 

bridge section with an u/s inv. of 74.70 m and a d/s inv. of 74.60 m 

 

Additional Field Notes: 

 

 

 
 

                                Upstream of Concrete Bridge                                                               Downstream of Concrete Bridge 

 
  
  
  
  
 
 
Site  Sketch:     

 
Description of Photograph: 
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Delineating 3D Water Edge Line, 3D Cross-Section Line

WZhu
Image



WZhu
Text Box
Figure B.2   DTM - TIN  Surface for Water Covered Area and Participating Data Layers
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Figure B.3 Corrected Raster DEM for Underwater Ground Surface
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LEGEND

Raster DEM Corrected
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Figure B.4
50cm 1D-2D Combined Corrected Raster DEM
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Figure B.5a   Mike 11 1D-River Network, Banklines and Cross-Section Cutlines



WZhu
Text Box
Figure B.5b   Mike 11 1D-River Network, Banklines and Cross-Section Cutlines
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Figure B.5c   Mike 11 1D-River Network, Banklines and Cross-Section Cutlines



S5
AVG 17134 - Pickering

Location: Kingston Rd

Survey Data

Point #

Adjusted 

Horizontal 

Distance (m)

Elevation 

(m)

Adjusted 

Horizontal 

Distance (m)

Corrected 

Vertical 

Distance (m)

Depth Width

1 3.95 84.70 3.95 7.50 0 0
2 3.95 83.40 3.95 6.20 0.35 3.94
3 5.33 83.00 5.33 5.80 0.57 7.28
4 6.30 82.30 6.30 5.10 0.75 12.28
5 7.04 81.80 7.04 4.60 1.7 16.94
6 9.10 81.70 9.10 4.50 1.75 17.94
7 10.70 81.60 10.70 4.40 1.9 18.62
8 12.96 80.93 12.96 3.73 2.2 22.94
9 16.80 79.82 16.80 2.62 2.37 26.28
10 19.87 79.50 19.87 2.30 2.5 36.6
11 19.88 79.50 19.88 2.30 3.14 40.6
12 19.88 84.38 19.88 7.18 3.5 43.28
13 20.56 84.37 20.56 7.17 4.4 49.28
14 20.57 79.50 20.57 2.30 4.6 53.28
15 21.37 79.57 21.37 2.37 4.9 54.6
16 26.16 79.70 26.16 2.50 5.4 58.94
17 27.50 79.62 27.50 2.42 6.2 60.6
18 29.26 79.10 29.26 1.90 6.3 60.6
19 31.65 79.57 31.65 2.37 7.184 16
20 34.77 79.40 34.77 2.20 7.5 0
21 35.98 78.95 35.98 1.75
22 36.80 78.90 36.80 1.70
23 37.74 78.50 37.74 1.30
24 39.47 77.95 39.47 0.75
25 43.81 77.77 43.81 0.57
26 46.32 77.55 46.32 0.35
27 48.84 77.20 Lowest 48.84 0.00
28 50.25 77.30 50.25 0.10
29 50.26 83.80 50.26 6.60
30 50.95 83.79 50.95 6.59
31 50.96 77.35 50.96 0.15
32 51.487 77.47 51.49 0.27
33 53.63 78.07 53.63 0.87
34 55.92 79.26 55.92 2.06
35 57.86 80.34 57.86 3.14
36 59.62 80.7 59.62 3.50
37 61.4 81.3 61.40 4.10
38 63.56 82.1 63.56 4.90
39 65.36 82.35 65.36 5.15
40 66.9 82.6 66.90 5.40
41 66.92 83.5 66.92 6.30
42 3.952 84.7 3.95 7.50
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Figure B.6a Example Showing Survey Data as Converted into Mike 11 Structure Opening
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Point #
Horizontal 

Distance (m)

Elevation 

(m)

Adjusted 

Horizontal 

Distance (m)

Corrected 

Vertical 

Distance (m)

1 0.00 79.79 0.03 3.93

2 0.13 79.49 0.16 3.63

3 2.93 79.25 2.96 3.39

4 4.49 79.14 4.52 3.27

5 7.77 78.96 7.79 3.10

6 9.50 78.03 9.53 2.16

7 10.16 76.47 10.18 0.61

8 10.34 76.28 10.37 0.42

9 11.43 75.86 Lowest 11.46 0.00

10 16.62 76.16 16.65 0.30

11 20.92 76.09 20.95 0.23

12 24.75 75.97 24.78 0.11

13 25.94 76.02 25.97 0.15

14 26.87 76.46 26.90 0.60

15 29.27 77.76 29.30 1.90

16 30.23 78.80 30.26 2.94

17 30.37 79.24 30.40 3.38

18 31.51 79.63 31.54 3.77

19 32.23 79.88 32.26 4.01

20 34.30 80.22 34.33 4.36

21 34.53 80.50 34.55 4.64

22 18.02 81.16 18.05 5.30

23 0.00 79.79 0.03 3.93

S11

Deck TRCA and Valdor Survey

Point
Distance 

(m)

Elevation 

(m)

1 0.03 80.09
2 18.05 81.458
3 34.55 80.803
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Figure B.6b Example Showing Survey Data as Converted into Mike 11 Structure Opening
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Figure B.7 Piers in 2D
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Figure B.8a  Time Series Regional Flood Depth at Different Locations North of 401 near Notion Road
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Figure B.8b  Time Series Regional Flood Depth at Different Locations North of 401 near Church Street South
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Table B.1   Land Use and Mike Flood Roughness 

Available TRCA Code Surface 
Roughness 

(n-value) 
Roughness 
(M-value) 

GIS Map Unit 

Road (Paved Surface) Paved Surface 0.025 40 1 

Parking Lot (Paved 
Surface) 

Paved Surface 0.025 40 2 

Road (ROW) Urban Pervious 0.05 20 3 

Residential Low 
Medium 

Urban Pervious 0.05 20 4 

Natural Area 0.08 12.5 5 

Residential High Urban Pervious 0.05 20 6 

Commercial 
Paved Surface 0.025 40 7 

Urban Pervious 0.05 20 8 

Industrial 
Urban Pervious 0.05 20 9 

Natural Area 0.08 12.5 10 

Institutional 
Urban Pervious 0.05 20 11 

Natural Area 0.08 12.5 12 

Park 
Urban Pervious 0.05 20 13 

Natural Area 0.08 12.5 14 

Conservation Lands 
Urban Pervious 0.05 20 15 

Natural Area 0.08 12.5 16 

Cemetery 
Urban Pervious 0.05 20 17 

Natural Area 0.08 12.5 18 

Farm 
Urban Pervious 0.05 20 19 

Natural Area 0.08 12.5 20 

Open Space 
Urban Pervious 0.05 20 21 

Natural Area 0.08 12.5 22 

Golf Course Urban Pervious 0.05 20 23 

Hydro Corridor Urban Pervious 0.05 20 24 

Transportation Urban Pervious 0.05 20 25 

Building Building 0.0001 10000 26 

 



Table B.2 Roughness for Bridge, Culvert & Weir 

Bridge / Culvert n Value for Opening Remarks 

S1 0.024 
0.013 (Concrete) 
0.035 (Natural) 

S2 0.024 
0.013 (Concrete) 
0.035 (Natural) 

S3 0.025 
0.015 (Wood) 

0.035 (Natural) 

S4 0.025 
0.015 (Steel) 

0.035 (Natural) 

S5 0.024 
0.013 (Concrete) 
0.035 (Natural) 

S6 0.013 0.013 (Concrete Weir) 

S7 0.024 
0.013 (Concrete) 
0.035 (Natural) 

S8 NA Concrete Piers in 2D 

S9 NA 

S10 0.013 Concrete Piers in 1D 

S11 0.025 
0.015 (Wood) 

0.035 (Natural) 

S12 0.024 
0.013 (Concrete) 
0.035 (Natural) 

 

Detailed Calculation 

nC1 = 
��.�����.����.	
�×�.��	���.	
×�.�	


�.�����.����.	
���.	

= 0.024 

nC2 = 
��.����.���	�.���×�.��	�	�.
�×�.�	


�.����.���	�.���	�.
�
= 0.024 

nC3 = 
��.��×�.��
�	�.	�×�.�	


��.���	�.	�
= 0.025 

nC4 = 
��.�
×�.��
���.�	×�.�	


��.�
���.�	
= 0.025 

nC5 = 
��.	���.�����.���×�.��	���.��×�.�	


�.	���.�����.�����.��
= 0.024 

nC7 = 
��.����.	����.�	�×�.��	���.��×�.�	


�.����.	����.�	���.��
= 0.024 

nC11 = 
��.����.	��	�.���×�.��
�	�.��×�.�	


�.����.	��	�.���	�.��
= 0.025 

nC12 = 
��.����.�����.	��×�.��	���.��×�.�	


�.����.�����.	����.��
= 0.024 

 

Road Deck, n = 0.015 



Table B.3 

Pickering 2D: Comparison of Dyke Survey Point Elevations vs LiDAR Elevations 

Checking 
Point 

Locations Berm Survey 
Elevations 
(m) 

LiDAR 
Elevations 
(m) 

Differences 
(m) 

1 At Brock Rd Bridge  85.70 85.718 0.018 

2 East of Brock Road 85.7587 85.760597 0.002 

3 East of Brock Road 84.783 84.833290 0.050 

4 East of Brock Road 84.2791 84.224289 -0.055 

5 Near Confluence 83.934 83.996628 0.062 

6 Near Confluence 83.977 83.964973 -0.013 

7 Near Pedestrian Bridge S3 82.0509 82.045624 -0.005 

8 Near Pedestrian Bridge S3 81.339 81.329582 -0.010 

9 At Kingston W 83.604 83.675110 0.071 
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Figure C.2 - Regional Inflow Hydrographs (Pickering/Ajax SPA)
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Figure C.2 (Cont'd.)



0

20

40

60

80

100

120

140

160

0 10 20 30 40

F
lo

w
 (

cm
s)

Time (hr)

N7 - Regional

Future

WZhu
Text Box
Figure C.2 (Cont'd.)
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Figure C.3 - 500-yr Inflow Hydrographs (Pickering/Ajax SPA)
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Figure C.3 (Cont'd.)
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Figure C.4 - 350-yr Inflow Hydrographs (Pickering/Ajax SPA)
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Figure C.4 (Cont'd.)
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Figure C.5 - 100-yr Inflow Hydrographs (Pickering/Ajax SPA)
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Figure C.5 (Cont'd.)
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Figure C.6 - 50-yr Inflow Hydrographs (Pickering/Ajax SPA)
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Figure C.7 - 25-yr Inflow Hydrographs (Pickering/Ajax SPA)
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Figure C.7 (Cont'd.)
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Figure C.8 - 10-yr Inflow Hydrographs (Pickering/Ajax SPA)
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Figure C.9- 5-yr Inflow Hydrographs (Pickering/Ajax SPA)



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

0 5 10 15 20

F
lo

w
 (

cm
s)

Time (hr)

N4 - 5y

Existing

0

1

2

3

4

5

6

7

8

9

0 5 10 15 20

F
lo

w
 (

cm
s)

Time (hr)

N5 - 5y

Existing

0

2

4

6

8

10

12

14

0 5 10 15 20 25 30

F
lo

w
 (

cm
s)

Time (hr)

N6 - 5y

Existing

WZhu
Text Box
Figure C.9 (Cont'd.)



0

5

10

15

20

25

0 10 20 30 40 50 60

F
lo

w
 (

cm
s)

Time (hr)

N7 - 5y

Existing

WZhu
Text Box
Figure C.9 (Cont'd.)



0

5

10

15

20

25

0 20 40 60 80 100

F
lo

w
 (

cm
s)

Time (hr)

N1 - 2y

Existing

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

0 5 10 15

F
lo

w
 (

cm
s)

Time (hr)

N2 - 2y

Existing

0

5

10

15

20

25

30

0 10 20 30 40 50 60

F
lo

w
 (

cm
s)

Time (hr)

N3 - 2y

Existing

WZhu
Text Box
Figure C.10 - 2-yr Inflow Hydrographs (Pickering/Ajax SPA)
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Table C.1   Q-H boundary (Extracted from HEC-RAS station 28.12, TRCA) as shown in table below 
 

 

 

 

  

Q (cms) H (m) 

0 73.9 

65.5 76.39 

104.1 76.7 

131.9 76.91 

171.6 77.02 

201.8 77.17 

232.3 77.34 

276 77.66 

862.5 78.78 

900 78.83 

950 78.87 



 
 
 
 
 
 
 
 

APPENDIX ‘D’ 
 
 
 

Full Size Maps for Flood Depth (500-yr and Hurricane Hazel) 
 
 

Pickering/Ajax Mike Flood 
1D-2D Model Development and Regulatory Floodplain Mapping 

 
Toronto and Region Conservation Authority 

 
 
 

 
Appendix ‘D’ Contents: 
 

 Map D.1 Existing Condition Regional Flood Depth Map (full size drawing) 
 Map D.2 Existing Condition 500-yr Flood Depth Map (full size drawing)  
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Hydrotechnical Meeting #1 
Pickering / Ajax SPA 2D Hydraulic Model and Dyke Assessment 

TRCA 
 

NOTES OF MEETING 
 
 

Location: Meeting via teleconference 
 
Date of Meeting: 09 August 2017 (14h30 – 15h00) 
 
Attendees: Nick Lorrain Toronto and Region Conservation Authority (TRCA) 
 Qiao Ying  Toronto and Region Conservation Authority (TRCA) 
 Abdul Baten Valdor Engineering (Valdor) 
 Bill Coffey Valdor Engineering (Valdor) 
 
 
Introductions 
 
1. The purpose of the meeting was to discuss any questions/issues regarding the hydrotechnical components of the 

project (i.e. Mike Flood model). 
  
Project Discussions – Summary of Key Items  
 
The following is a brief summary of the key items discussed at the meeting, including any required action items:  
 
2. A progress update was provided by Valdor regarding the review of background information and data 

pre-processing. 

3. Some data gaps were discussed, including the following: 

a. Valdor has identified missing information for many structures including deck elevations, 
piers, bridge obvert, railing details, etc.  Valdor to confirm whether additional 
geodetic survey is required or if local field measurements will suffice.  The TRCA 
to clarify survey shots and provide sections for surveyed structures as shots are not 
all labelled clearly. 

b. It was noted that Valdor does not have as-constructed drawings for the following: (1) 
Bayly St. Bridge; (2) Pedestrian Bridge d/s of Bayly St. Bridge; (3) CN Railroad Bridge; 
and, (4) Church St. Bridge.  The TRCA indicated that some of this information was not 
available but they will confirm and provide, if possible.  The TRCA confirmed that the 
HEC-RAS coding of the Bayly St. Bridge can be used and should be reliable.  The 
pedestrian bridge d/s of Bayly St. need not be coded in the Mike Flood model since it is 
much larger than the Bayly St. Bridge and will not govern in terms of conveyance 
capacity. 
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c. The survey of the Lamprey Weir is missing drop elevations.  Qiao indicated that the 
survey of this information was not possible due to depth/velocity of flow during the 
survey.  Valdor will use the drop provided in the HEC-RAS model. 
 

4. The Mike Flood modelling was discussed, including the following items: 

a. It was noted that the surveyed channel sections are sparsely located.  The procedure to 
proceed with channel interpolations based on surveyed sections provided was discussed. 

b. It was noted that the location of the flow nodes seem to be shifted. The TRCA clarified 
that the catchment delineations are correct and that the flow nodes correspond to the 
catchment outlets.  Valdor to adjust the flow node locations accordingly. 

c. It was confirmed by the TRCA that the tributary d/s of Brock Road is to be modelled 
using Mike 11 and that Flow Node 26.5 is the total flow input from this tributary. 

d. Abdul to discuss separately with Qiao the preparation of the building layer for mesh 
generation. 

5. Valdor to prepare and submit the DEM for TRCA review prior to mesh generation. 

6. The meeting was adjourned.  
 
Notes Prepared By*: 
 
VALDOR ENGINEERING INC. 

 
 
 
 
 
 

Bill Coffey, M.Sc., P.Eng.    
Head of Water Resources 
 
c: All Attendees and project team 
 

*Any errors or omissions should be reported to the author in writing as soon as possible. 
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Hydrotechnical Meeting #2 
Pickering / Ajax SPA 2D Hydraulic Model and Dyke Assessment 

TRCA 
 

NOTES OF MEETING 
 
 

Location: Meeting via teleconference 
 
Date of Meeting: 23 August 2017 (14h30 – 15h00) 
 
Attendees: Nick Lorrain Toronto and Region Conservation Authority (TRCA) 
 Qiao Ying  Toronto and Region Conservation Authority (TRCA) 
 Abdul Baten Valdor Engineering (Valdor) 
 Bill Coffey Valdor Engineering (Valdor) 
 
 
Introductions 
 
1. The purpose of the meeting was to discuss any questions/issues regarding the hydrotechnical components of the 

project (i.e. Mike Flood model). 
  
Project Discussions – Summary of Key Items  
 
The following is a brief summary of the key items discussed at the meeting, including any required action items:  
 
2. A progress update was provided by Valdor regarding the field survey of hydraulic structures. 

a. It was noted that the Bayly St. Bridge is currently under construction creating access 
issues to obtain measurements.  It was agreed that the Bayly St. Bridge will be coded in 
the Mike Flood model based the drawings provided by the TRCA and the HEC-RAS 
structure details. 

b. Similarly, the Valley Farms Rd. Bridge is currently under construction creating access 
issues.  It was agreed that the Valley Farms Rd. Bridge will be coded in the Mike Flood 
model based the drawings provided by the TRCA and the HEC-RAS structure details. 

c. It was noted that the HEC-RAS model does not indicate any drop at the Lamprey Weir 
and the TRCA survey does not include information regarding the drop.  Based on the 
Valdor field visit, there is a drop that was measured and the LiDAR also indicates a drop.  
It was agreed that the drop will be based on the Valdor field measurements. 

3. An update was provided by Valdor regarding the Mike Flood model preparation.  The detailed 
delineations for edge of water, bank lines and creek centre line have been completed. 

4. The limits of the study area and the model domain extents were discussed and it was agreed that 
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“engineered” floodlines would be provided within Map Sheets DUF-03, 04, 05 and 06 to the limits of 
the revised study area.  It was proposed that the current identified study area limits at the north end 
be shifted slightly to the south matching the north limits of Map Sheets DUF-05 and 06 to allow a 
suitable reach length to ensure model stability and confidence in the flood line results within the map 
sheet limits.  It was agreed that the current study area limit to the north would become the model 
domain extent and the study area would be revised slightly south, as noted.  It was also agreed that an 
integrated Mike 11/21 model would be prepared for the reaches between the newly established model 
domain extents to the north to just downstream of Bayly Street.  The model domain extents were 
discussed for the downstream area near the lake and it was agreed that this can be set approx. 1.7 km 
upstream of the lake (d/s of area near Clements Rd.).  Based on the LiDAR, the lake elevation is 
higher than the water levels in the watercourse to this point including surround lands (i.e. very flat 
and influenced by the lake level).  Flows will be applied appropriately.  A figure is attached 
illustrating the proposed adjustments and modelling approach agreed to. 

5. It was noted that the HEC-RAS section geometry would be used to supplement the LiDAR data 
where lands are submerged.  Qiao to confirm if the current HEC-RAS geometry is satisfactory to 
use for areas modelled in Mike 21 downstream of Bayly Street to the revised model domain 
extents. 

6. Valdor to prepare and submit the DEM for TRCA review prior to mesh generation. 

7. Valdor to follow up with GeoPro regarding the quotation for revised drilling methodology to 
minimize tree cutting along the flood control berms. 

8. The meeting was adjourned.  
 
Notes Prepared By*: 
 
VALDOR ENGINEERING INC. 

 
 
 
 
 
 

Bill Coffey, M.Sc., P.Eng.    
Head of Water Resources 
 
c: All Attendees and project team 
 

*Any errors or omissions should be reported to the author in writing as soon as possible. 
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Hydrotechnical Meeting #3 
Pickering / Ajax SPA 2D Hydraulic Model and Dyke Assessment 

TRCA 
 

NOTES OF MEETING 
 
 

Location: Meeting via teleconference 
 
Date of Meeting: 06 September 2017 (14h30 – 15h00) 
 
Attendees: Nick Lorrain Toronto and Region Conservation Authority (TRCA) 
 Qiao Ying  Toronto and Region Conservation Authority (TRCA) 
 Abdul Baten Valdor Engineering (Valdor) 
 Bill Coffey Valdor Engineering (Valdor) 
 
 
Introductions 
 
1. The purpose of the meeting was to discuss any questions/issues regarding the hydrotechnical components of the 

project (i.e. Mike Flood model). 
  
Project Discussions – Summary of Key Items  
 
The following is a brief summary of the key items discussed at the meeting, including any required action items:  
 
2. An update was provided by Valdor regarding the Mike Flood model preparation.  The surface was prepared and 

submitted recently to the TRCA for review (DTM with participating terrain data sets, DEM in GIS and dfs2 file 
in Mike Flood).  Valdor to send the channel component raster GIS file to the TRCA (Qiao), as requested, 
along with a description of the methodology employed regarding the surface preparation.  Once the 
surface is approved, Valdor to proceed with cutting cross sections and the preparation of the M11 model 
bathymetry. 

3. The land use mapping was discussed regarding the new model domain extent.  Valdor to provide a mask to 
the TRCA (Qiao) and the TRCA to clip the land use map based on the new model domain extent. 

4. The building polygon layer was discussed.  The TRCA (Qiao) to provide the smoothened building data 
layer as per earlier discussions. 

5. Discussions were had regarding mesh preparation.  Valdor to provide a figure to the TRCA (Qiao) with the 
proposed mesh polygon extent with different mesh resolutions for review. 

6. The TRCA indicated they would like to review the mesh once it is prepared.  Valdor to prepare and submit 
the mesh for review by the TRCA. 

7. Valdor indicated some questions/concerns regarding the proposed Q-H relationship to be used at the 
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downstream boundary that was based on HEC-RAS.  It was agreed that further discussions would be had 
regarding this to ensure the most appropriate boundary condition is used.  The TRCA (Qiao) to review and 
confirm based on the preparation of another Q-H relationship using M11. 

8. The meeting was adjourned.  
 
Notes Prepared By*: 
 
VALDOR ENGINEERING INC. 

 
 
 
 
 
 

Bill Coffey, M.Sc., P.Eng.    
Head of Water Resources 
 
c: All Attendees and project team 
 

*Any errors or omissions should be reported to the author in writing as soon as possible. 
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Hydrotechnical Meeting #4 
Pickering / Ajax SPA 2D Hydraulic Model and Dyke Assessment 

TRCA 
 

NOTES OF MEETING 
 
 

Location: Meeting via teleconference 
 
Date of Meeting: 04 October 2017 (14h30 – 15h00) 
 
Attendees: Nick Lorrain Toronto and Region Conservation Authority (TRCA) 
 Qiao Ying  Toronto and Region Conservation Authority (TRCA) 
 Abdul Baten Valdor Engineering (Valdor) 
 Bill Coffey Valdor Engineering (Valdor) 
 
 
Introductions 
 
1. The purpose of the meeting was to discuss any questions/issues regarding the hydrotechnical components of the 

project (i.e. Mike Flood model). 
  
Project Discussions – Summary of Key Items  
 
The following is a brief summary of the key items discussed at the meeting, including any required action items:  
 
2. An update was provided by Valdor regarding the Mike Flood model preparation.  Discussions were had 

regarding the modelling of the Hwy 401 crossing.  Valdor to include a discussion on how the crossings in 
this area were modelled in the report. 

3. The bathymetry was discussed and final comments were provided by the TRCA.  Valdor to finalize the 
bathymetry based on these comments and to proceed with the coupling of the M11 and M21 models and 
run the existing conditions model for the Regional storm. 

4. An update was provided regarding the geotechnical investigations.  GeoPro is finalizing the lab work and will be 
preparing the geotechnical report. 

5. The meeting was adjourned.  
 
Notes Prepared By*: 
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VALDOR ENGINEERING INC. 
 

 
 
 
 
 

Bill Coffey, M.Sc., P.Eng.    
Head of Water Resources 
 
c: All Attendees and project team 
 

*Any errors or omissions should be reported to the author in writing as soon as possible. 
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Hydrotechnical Meeting #5 
Pickering / Ajax SPA 2D Hydraulic Model and Dyke Assessment 

TRCA 
 

NOTES OF MEETING 
 
 

Location: TRCA Offices - Moraine Room 
 
Date of Meeting: 24 October 2017 (14h30 – 15h30) 
 
Attendees: Nick Lorrain Toronto and Region Conservation Authority (TRCA) 
 Qiao Ying  Toronto and Region Conservation Authority (TRCA) 
 Abdul Baten Valdor Engineering (Valdor) 
 Bill Coffey Valdor Engineering (Valdor) 
 
 
Introductions 
 
1. The purpose of the meeting was to discuss any questions/issues regarding the hydrotechnical components of the 

project (i.e. Mike Flood model). 
  
Project Discussions – Summary of Key Items  
 
The following is a brief summary of the key items discussed at the meeting, including any required action items:  
 
2. An update was provided by Valdor regarding the Mike Flood model preparation and a summary review was 

provided to the TRCA regarding the modified DEM creation, the 1D (M11) model, the 2D (M21) model and 
mesh and the Mike Flood boundaries. 

3. Preliminary results were presented (Flood Depth Mapping and animations) for the Regional storm.  The results 
were discussed and it was agreed that Valdor would proceed with modelling the Regional model using steady 
flows only and the 500-yr model would be prepared for both steady and unsteady flows.  The results of the 500-
yr model will be reviewed by the TRCA and discussed prior to proceeding with the return period model runs 
(either steady or unsteady flows will be used for the return period runs – to be determined).  Valdor to submit a 
digital copy of the steady flow Regional storm Mike Flood model for TRCA review and to be followed by 
the steady and unsteady flow 500-yr Mike Flood model for TRCA review prior to proceeding with final 
return period model runs. 

4. An update was provided regarding the geotechnical investigations.  GeoPro is finalizing the geotechnical report 
and has indicated it will be completed next week.  Valdor to submit to the TRCA for review. 

5. The meeting was adjourned.  
 
Notes Prepared By*: 
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VALDOR ENGINEERING INC. 

 
 
 
 
 
 

Bill Coffey, M.Sc., P.Eng.    
Head of Water Resources 
 
c: All Attendees and project team 
 

*Any errors or omissions should be reported to the author in writing as soon as possible. 
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Hydrotechnical Meeting #6 
Pickering / Ajax SPA 2D Hydraulic Model and Dyke Assessment 

TRCA 
 

NOTES OF MEETING 
 
 

Location: via teleconference 
 
Date of Meeting: 29 November 2017 (14h30 – 15h00) 
 
Attendees: Nick Lorrain Toronto and Region Conservation Authority (TRCA) 
 Qiao Ying  Toronto and Region Conservation Authority (TRCA) 
 Mike Todd Toronto and Region Conservation Authority (TRCA) 
 Abdul Baten Valdor Engineering (Valdor) 
 Bill Coffey Valdor Engineering (Valdor) 
 
 
Introductions 
 
1. The purpose of the meeting was to provide a project status update and to clarify and confirm the reporting 

format related to the 1D-2D modelling and flood characterization. 
  
Project Discussions – Summary of Key Items  
 
The following is a brief summary of the key items discussed at the meeting, including any required action items:  
 
2. An update was provided by Valdor regarding the Dyke Safety Report.  It was noted that figures were being 

finalized and hard copies of the report will be printed and delivered to the TRCA tomorrow.  The TRCA 
indicated that 4 copies of the report were required. 

3. An update was provided by Valdor regarding the Mike Flood model runs.  It was indicated that 8 of the 11 runs 
were completed, however, post-processing needs to be done.  The TRCA confirmed that all model runs will be 
completed using the steady inflow hydrographs and that the Regional storm simulation will also include a run 
using the unsteady inflow hydrographs.  In addition, it was confirmed that Scenarios 9, 10 and 11 in Table 1 of 
the RFP are to be run using the future conditions flows (not Existing conditions flows) and Scenario 10 with the 
dyke removed is to be completed using the 500-yr storm (not 350-yr storm).  Qiao and Abdul to discuss the best 
approach for removing the berm in the mesh.  The TRCA noted that a scenario is not required with topsoil 
removed from the top of berm. 

4. The coordination of activities associated with the preparation of the floodplain map sheets was discussed.  It was 
agreed to use the following approach (similar to previous approach on other TRCA projects): 

a. Valdor to provide the TRCA with the combined DEM surface (combined LiDAR and watercourse 
survey data). 

b. The TRCA (Mike Todd) to prepare the floodplain map sheet contours using the combined DEM 
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surface provided by Valdor and return to Valdor a shp file with the contours. 
c. Valdor to delineate the Regional floodline using the contour information in conjunction with the 

depth mapping prepared using Mike Flood (this will avoid any ‘visual discrepancies’ on the 
floodplain map sheets). 

d. Valdor to provide the TRCA (Mike T.) with a digital copy of the Regional floodline delineations. 
e. The TRCA to overlay the floodlines on the base mapping for the floodplain map sheets and return 

a digital copy to Valdor for review. 
f. Valdor to review and provide any comments, if necessary, to the TRCA (Mike T.). 
g. The TRCA (Mike T.) to print off a final hard copy for pick-up by Valdor from TRCA Reception. 
h. Valdor to complete final check and sign/seal drawings, make copies for report and return 

signed/sealed original to TRCA reception (Attn. Mike Todd). 

5. Clarification was requested by Valdor regarding the total number and organization of reports for the project.  
Valdor asked if it was acceptable to combine the 1D-2D model development, regulatory floodplain mapping and 
flood characterization in one report (similar to the approach for the Bolton project – excl. info to be included in 
the separate Dyke Safety Report).  The TRCA (Nick L.) to review/clarify/confirm if this is acceptable and 
how the TRCA would like the project reports separated or combined.  If that is acceptable, Valdor will 
complete the 2D Modelling and Flood Characterization Report and deliver to the TRCA by 22 December 
2017. 

6. The TRCA requested a meeting be held on 18 or 19 December with Ali S. and Craig M. to discuss any 
comments regarding the Dyke Safety Report.  The TRCA to confirm dates internally and send out meeting 
invitation. 

7. The meeting was adjourned.  
 
Notes Prepared By*: 
 
 
 
 
VALDOR ENGINEERING INC. 

 
 
 
 
 
 

Bill Coffey, M.Sc., P.Eng.    
Head of Water Resources 
 
c: All Attendees and project team 
 

*Any errors or omissions should be reported to the author in writing as soon as possible. 
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Steering Committee Meeting #1 
Pickering / Ajax SPA 2D Hydraulic Model and Dyke Assessment 

TRCA 
 

NOTES OF MEETING 
 
 

Location: TRCA – Duffins Room 
 
Date of Meeting: 20 July 2017 (14h30 – 16h30) 
 
Attendees: Nick Lorrain Toronto and Region Conservation Authority (TRCA) 
 Qiao Ying  Toronto and Region Conservation Authority (TRCA) 
 Robert Chan Toronto and Region Conservation Authority (TRCA) 
 Abdul Baten Valdor Engineering (Valdor) 
 Bill Coffey Valdor Engineering (Valdor) 
 
 
 
Introductions 
 
1. Introductions were made.   
 
2. The purpose of the meeting was to “kick-off” the project with the TRCA and to review the work plan, schedule 

and available background information. 
  
Project Discussions – Summary of Key Items  
 
The following is a brief summary of the key items discussed at the meeting, including any required action items:  
 
3. Administrative Items:  The engineering agreement and data sharing agreements were signed previously.  Valdor 

provided previously the TRCA with the required WSIB Clearance Certificate and insurance certificates for 
professional liability, commercial general liability and automobile liability.  Valdor will record and distribute 
minutes from the project meetings. 
 

4. The Project Team:  The project lead consultant will be Valdor Engineering.  Also included on the project team 
is GeoPro Consulting Limited for geotechnical / structural work and Water’s Edge for provisional survey work. 

 
5. The TRCA will setup a project using Basecamp which is a web based project management tool to enable 

organized communications, file sharing, etc. between members of the project team. 
  

6. The project work plan and schedule were reviewed. 
 

7. Transfer of Information:  The TRCA provided Valdor with a USB drive with various files, reports and 
information (see attached list).  Valdor will review the information provided and identify any data gaps.  
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8. Valdor requested a copy of the legal fabric, if available.  The TRCA will try to obtain. 
 

9. Ali Shirazi will be the contact at the TRCA regarding geotechnical issues and review. 
 

10. The TRCA (Nick) re-iterated the importance to have the project completed within the allocated schedule as the 
funding is time sensitive. 

 
11. It was indicated by the TRCA that some sites are under construction (e.g. Church site) that may need to be 

reviewed to confirm consistent with the assigned roughness values.  
 

12. If using the Highway 401 drawings, an adjustment of 10 cm is required to account for the historical vertical 
datum adjustment. 

 
13. If Valdor runs the model down to Lake Ontario, it was agreed that a lake water surface elevation of 75.70 m is to 

be used. 
 

14. Discussed pros and cons of mesh vs. grid usage when completing 2D studies. 
 

15. Discussed the triangulation issue with mesh in the vicinity of buildings.  Valdor to work with TRCA (Qiao) to 
simplify. 

 
16. Edge of water line was discussed.  The current line indicated on the plan is an offset from the centerline and may 

be closer to a bank line although it does not match very well in many areas with the orthophoto.  Valdor will 
delineate edge of water based on the orthophoto. 

 
17. Unsteady flows will be provided by the TRCA for the identified flow nodes.  It was discussed and agreed to 

distribute flows between the flow nodes. 
 

18. There is a weir structure that was identified by the TRCA that has been surveyed.  This information will be 
provided to Valdor. 

 
19. It was agreed that Valdor will provide the TRCA with the bathymetry for TRCA review once it is complete.  

Similarly, Valdor to provide the MF model to the TRCA for review at key development stages.  It is anticipated 
this will streamline the model review process. 

 
20. It was agreed that Mike Flood 2016 using M11 ‘Classic’ will be used to model this study.  It was discussed there 

are some issues/limitations with Mike Hydro (MF 2016) and some uncertainty with Mike Hydro (MF 2017) 
possibly when used with the mesh (?).  

 
21. Valdor to sign the TRCA’s data sharing agreement. 

 
22. A tentative date was set for 27 July (11h00) to meet to discuss the geotechnical work plan and methodology.  

Valdor to confirm with GeoPro that they are available. 
 

23. It was agreed that bi-weekly ‘technical’ meetings would be beneficial, at least during the initial stages of data 
review and model development, to help streamline the process.  The TRCA will set this up. 

 
24. The meeting was adjourned.  
 
Notes Prepared By*: 
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VALDOR ENGINEERING INC. 
 

 
 
 
 
 

Bill Coffey, M.Sc., P.Eng.    
Head of Water Resources 
 
c: All Attendees and project team 
 

*Any errors or omissions should be reported to the author in writing as soon as possible. 
 
 



Pickering Ajax 2D Model Project 
Data Transfer List 

 
Last Edited: July 25, 2017 by Qiao 

 
 Data Notes Status Folder 
1 Study area GIS 

shapefile 
 In hard 

drive 
\Background\Study Area 

2 2012 Hydrology 
Study  

Report  In hard 
drive 

\Background\Hydrology 
3 Flow Nodes GIS 

shapefile 
 In hard 

drive 
\Background\Hydrology\Basemaps 

4 Catchments GIS 
shapefile 

 In hard 
drive 

\Background\HydrologyBasemaps 
5 Watercourse GIS 

shapefile 
 In hard 

drive 
\Background\Hydrology\Basemaps 

6 Landuse GIS 
shapefile 

 In hard 
drive 

\Background\Hydrology\Basemaps 
7 Location of existing 

HEC-RAS cross-
section 

From HWY 401 
to the lake 

In hard 
drive 

\Background\Hydrology\Basemaps 

8 Existing HEC-RAS 
models 

Not geo-
referenced 

In hard 
drive 

\Background\Existing HEC-RAS 
9 LiDAR data 0.5-m (study 

area) and 1m 
(from HWY 401 
to the lake) 
ESRI Grid 
format 

In hard 
drive 

\Background\PickeringAjaxLidar 

10 Aerial Imagery 
(2016) 

15-cm 
Orthographic 
image (study 
area) and 1m 
Orthographic 
image (from 
HWY 401 to the 
lake) 

In hard 
drive 

\Background\Ortho Image 

11 Building footprint GIS 
shapefile 

 In hard 
drive 

\Background\Hydrology\Basemaps 
12 Roads GIS shapefile  In hard 

drive 
\Background\Hydrology\Basemaps 

12 TRCA Standard 
Manning’s n (pdf) 

Manning’s 
Roughness  

In hard 
drive  

\Background 
14 Existing Mapping 

Sheets index GIS 
shapefile 

 In hard 
drive 

\Background\Mapsheets 

15 Existing Mapping 
Sheets (dwg, dgn 
and pdf format) 

8 mapping 
sheets 

In hard 
drive 

\Background\Mapsheets 



16 Floodline polygon  In hard 
drive 

\Background\Mapsheets 
17 Hydraulic Structure 

Inventory Sheet 
template In hard 

drive 
\Background 

18 Flow data (in excel) Peak flows and 
15-minutes 
hydrographs 

In hard 
drive 

\Background\Hydrology\Flow data 

19 Dyke Design 
Drawings in TIFF 

 In hard 
drive 

\Background\Dyke Design Drawings 
20 Location of Dykes 

GIS shapefile 
 In hard 

drive 
\Background\Dyke Design Drawings 

21 Pickering Ajax Dyke 
study report (2009) 
(pdf) 

 In hard 
drive 

\Background 

22 Bridge Drawings 
(pdf) 

 In hard 
drive 

\Background\Bridge Drawings 

23 Survey Data  In 
progress 

\Background\Survey Data 
24 Contour  In 

progress 
\Background\Contour Data 
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Abdul Baten

From: Qiao Ying <qiao.ying@trca.on.ca>

Sent: Friday, September 08, 2017 4:25 PM

To: Abdul Baten

Cc: Bill Coffey; Nick Lorrain

Subject: RE: DEM review and Q-H boundary

Hi Abdul,  
 
I think it will be easier to do adjustment in MIKE 11 cross-sections. Regarding the building and landuse polygons, Mike 
has finished but we have not got time to QA/QC, so I think it would be better I send them early next week.  
 
Qiao  
 
Regards,  
 
Qiao Ying M.Sc., P.Eng. | Capital Projects | Restoration & Infrastructure  
Toronto and Region Conservation Authority for The Living City | �416 661-6600 ext. 5219|  
� 416-661-6898 | � qiao.ying@trca.on.ca | � www.trca.on.ca | Follow us on Twitter @TRCA_Flood  
Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6  

Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S46  
 

 

 
From:        Abdul Baten <ABaten@Valdor-Engineering.com>  
To:        Qiao Ying <qiao.ying@trca.on.ca>  
Cc:        Bill Coffey <BCoffey@Valdor-Engineering.com>, Nick Lorrain <nlorrain@trca.on.ca>  
Date:        09/08/2017 12:39 PM  
Subject:        RE: DEM review and Q-H boundary  

 

 

 
Hi Qiao,  
   
Thanks for your review and feedback on the modified DEM for low flow water area. I have gone through the indicated three areas to 

check and verify underwater ground surface. I cut several cross-sections and longitudinal sections through those areas and check 

with the available data. In general, the cross-section’s cut extending between the two low flow water edges show consistent. I also 

cut longitudinal profiles following thalweg and this thalweg-profile seem ok in general.  
   
The long section shown in your first figure is a longitudinal creek profile near 401. This long-profile shows low point immediate 

upstream side of the 401 and high point spike immediate downstream side of the 401 (see the arrows marked in yellow in the 

attached file no.1).  These two  low and high elevation points in the longitudinal profile seem real, which are due to the contribution 

of the surveyed elevation points in the interpolated surface. In the attached file no.2, you can see the survey elevation points in red, 

which show agreement to the interpolated values. Profile (see file no.2)  through the thalweg looks a bit better, which is 20 - 25 cm 

lower than the high point shown in the 1st figure of file no.1.  
   
In conclusion, if we really need adjustment to  resolve any unrealistic situation in geometry for this area we can do it directly in the 

Mike 11 cross-sections, which should work fine as well. Another approach could be to create a surface again, where we can exclude 

those high and low survey points. But that may not be realistic for this area.  
   
Let me know your thoughts.  
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Regards,  
   
Abdul Baten      
   
From: Qiao Ying [mailto:qiao.ying@trca.on.ca]  

Sent: Thursday, September 07, 2017 3:27 PM 

To: Abdul Baten <ABaten@Valdor-Engineering.com> 

Cc: Bill Coffey <BCoffey@Valdor-Engineering.com>; Nick Lorrain <nlorrain@trca.on.ca> 

Subject: DEM review and Q-H boundary  
   
Hi Abdul,  
 
As we discussed on the phone, we all agreed the Q-H boundary I provided earlier works reasonably for this project. I have 
reviewed the 1D DTM, and found 3 areas where the interpolation seemed off, please see attached document. I also 
reviewed the two dykes in the final DEM, and did spot check and they look good to me. Mike is finalizing the building 
footprint and landuse map, and they will be ready tomorrow.  
 

 
 
Qiao  
 
Regards,  
 
Qiao Ying M.Sc., P.Eng. | Capital Projects | Restoration & Infrastructure  
Toronto and Region Conservation Authority for The Living City | �416 661-6600 ext. 5219|  
� 416-661-6898 | � qiao.ying@trca.on.ca | � www.trca.on.ca | Follow us on Twitter @TRCA_Flood  
Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6  

Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S46  
 
"*PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING, STORING OR FORWARDING THIS MESSAGE* 
 
Toronto and Region Conservation Authority Confidentiality Notice: 
The information contained in this communication including any attachments may be confidential, is intended only for use of the recipient(s) named above, and may 
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Abdul Baten

From: Qiao Ying <qiao.ying@trca.on.ca>

Sent: Thursday, September 07, 2017 11:47 AM

To: Abdul Baten

Cc: Bill Coffey; Nick Lorrain

Subject: Q-H boundary - Pickering Ajax 2D model

Attachments: Comparison of Steady and Unsteady.xlsx

Hi Abdul,  
 

I converted the existing HEC-RAS model for Catchment 28 from steady to unsteady, and ran few events (50yr, 100yr, 
350yr plus regional). The comparisons between steady and unsteady results for selected events show that results are 
very similar within the final 2D model domain (upstream of Station 28.13), and diversion of difference in results starts 
downstream of 2D model downstream boundary. The tests also demonstrate that using 75.7m Lake Level as 2D model 
downstream boundary will significantly under-estimate water surface elevations. The conclusion is the Q-H relation 
extracted from the existing HEC-RAS model is reasonable. I have attached excel spreadsheet of my analysis.  
 

 

Qiao  

 

Regards,  
 

Qiao Ying M.Sc., P.Eng. | Capital Projects | Restoration & Infrastructure  

Toronto and Region Conservation Authority for The Living City | �416 661-6600 ext. 5219|  
� 416-661-6898 | � qiao.ying@trca.on.ca | � www.trca.on.ca | Follow us on Twitter @TRCA_Flood  

Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6  

Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S46  
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The information contained in this communication including any attachments may be confidential, is intended only for use of the recipient(s) named above, and may 
be legally privileged. If the reader of the message is not the intended recipient, you are hereby notified that any dissemination, distribution, disclosure or copying of 
this communication is strictly prohibited. If you have received this communication in error, please resend this communication to the sender and delete it 
permanently from your computer system. 
Thank you."  



From: Bill Coffey
To: "Qiao Ying"
Cc: Nick Lorrain; Abdul Baten
Subject: RE: TRCA"s comments on the DRAFT Report - Pickering Ajax 2D Modeling
Date: Friday, March 09, 2018 5:01:00 PM

Hi Qiao,
 
This is to confirm that we have addressed all comments, as requested per the TRCA’s Memorandum
dated 18 January 2018.
 
Regarding Comment #14, discussions were had between you and Abdul Baten (Valdor) and it was
agreed that Table C.2 would be moved from Appendix C and added as two tables (Tables 2.4 and
2.5) to Section 2.3.4 in the main body of the report.  Thank you.
 
Regards,
 
Bill Coffey, M.Sc., P.Eng.
Head of Water Resources
Valdor Engineering Inc.
From: Qiao Ying [mailto:qiao.ying@trca.on.ca] 
Sent: Thursday, January 18, 2018 3:10 PM
To: Bill Coffey <BCoffey@Valdor-Engineering.com>
Cc: Nick Lorrain <nlorrain@trca.on.ca>; Abdul Baten <ABaten@Valdor-Engineering.com>
Subject: TRCA's comments on the DRAFT Report - Pickering Ajax 2D Modeling
 
Hi Bill, 

Attached please find the our comments on the draft report. I also include SPA polygon file to be included
in Figure 1.1. 

Qiao 

Regards, 

Qiao Ying M.Sc., P.Eng. | Capital Projects | Restoration & Infrastructure 
Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5219| 
7 416-661-6898 | * qiao.ying@trca.on.ca | 8 www.trca.on.ca | Follow us on Twitter @TRCA_Flood 
Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6

Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S46 

"*PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING, STORING OR FORWARDING THIS MESSAGE*

Toronto and Region Conservation Authority Confidentiality Notice:
The information contained in this communication including any attachments may be confidential, is intended only for use of the
recipient(s) named above, and may be legally privileged. If the reader of the message is not the intended recipient, you are hereby
notified that any dissemination, distribution, disclosure or copying of this communication is strictly prohibited. If you have received this
communication in error, please resend this communication to the sender and delete it permanently from your computer system.
Thank you."
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MEMORANDUM 

 

TO: Bill Coffey, Valdor Engineering Inc.   DATE: January 18, 2018 

FROM: Qiao Ying, Nick Lorrain CFN: 57370 

RE: Pickering Ajax 2D Modeling and Dyke Assessment Study – DRAFT Existing 
Conditions Report 

CC: Sameer Dhalla, Abdule Baten 
 
Engineering Services staff has had the opportunity to review the DRAFT report titled “Mike 
Flood 1D-2D Model Development and Regulatory Floodplain Mapping Pickering/Ajax SPA 
(DRAFT)” dated December 2017 as prepared by Valdor Engineering Ltd.  and offer the following 
comments: 
 
Capital Projects Comments 
 

1. Please review the report in detail and address grammar and spelling errors as required. 
 

2. Please ensure the Table of Content (ToC) is consistent with the sections, sub-sections 
referenced in the report.  
 

3. Further, please ensure the Figure labels and titles are consistent between the ToC and 
the figures in the report.  
 

4. Please note the report references figures 2.4a and 2.4b, however these figures were not 
provided. Further, figure 2.5 is also missing (2.4 and 2.5 seem to have been combined). 
 

5. Please revise the "Follows Section" column in the ToC for the figure listings. 
 

6. Section 1.5, Previously Completed Available Studies and Information, the Geomorphic 
Solutions study should be a separate bullet point.  
 

7. In the Context section, please replace “berm” with “dyke”.  
 

8. A number of the figure titles reference Mike hydro or Mike 11. In order to avoid 
confusion, please use only one term (this happens in Figure 2.1, Figure 2.10, Figure 
B.5a-B.5c). 
 

9. For figure titles, please use full words (e.g. existing condition) instead of abbreviations 
(e.g. ex cond) (this occurs in Figure 2.11, Figure 3.1, Figure 3.2, Figure B.6a, Figure 
B.6b, and Figure B.8). 
 

10. In Figure 1.1, please include the SPA polygons and municipal boundaries for the City of 
Pickering and Town of Ajax (see image below). 
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11. In Section 1.4, we only need to produce Map Sheets 4, 5 and 6. Map sheet 3 is not 
required. Please revise this section as required.  

 
12. In Section 2.1.1, for bullet #7 “2016 survey data” please provide further details related to 

the type of available survey data (i.e. Channel or Dyke surveys).  
 

13. In Section 2.1.4, the last sentence “The final 1D - 2D combined and corrected raster 
DEM…..” please revise to read “The final channel bottom corrected raster DEM….” 
 

14. Please prepare a figure for Section 2.4.3 Boundary Conditions Setup and Flow Input 
Hydrographs which correlate the flow nodes used in the MIKE Flood model with the flow 
nodes from the hydrology model. 
 

15. Further, please update Table 2.3: Mike 11/21 Model Boundaries to include a column with 
the Regional Storm peak flow values used at each of the flow nodes. 
 

16. Please provide a note for Table C.2 in Appendix C to highlight that the flows for Nodes 
12.1, 26.4, 28.1, and 28 are peak flows from the sub-catchments, and not the flow nodes 
referenced in the hydrology model. 
 

17. For a coupled model, creation of the 1D portion of model is normally completed first, 
then followed by creation of 2D portion, therefore please switch Section 2.3 and Section 
2.4 to reflect the proper sequence of the model build. Further please revise the sub-
section numbering as required.  
 

18. Section 2.3 MIKE 11 1D River Model references the Humber River Watershed, please 
revise to reference the Duffins Creek, and proper tributary. In addition, please revise the 
main elements of the MIKE 11 model setup as follows: 
 

 Establish channel network and creating cross-section 
 Structure modeling 
 Roughness parameters 
 Boundary and initial conditions 
 Simulation settings 
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19. Figure 2.10 Channel Network and Cross Sections, please remove red rectangular cross-
sections and red cross-section correction line from the figure and only keep the cross-
section width lines.  
 

20. Table 2.2 Structure Modelling, the last three rows need to be updated to reflect the latest 
revision, i.e. both S10 and S11 were represented as Piers in M21 2D, and S12 was 
represented as a Culvert and Weir in M11. 
 

21. Section 2.3.4 Boundary Conditions Setup and Flow Input Hydrographs, please revise the 
sentence “…, while the downstream boundary is usually a constant or time series water 
level” by adding “or a rating curve representing Q-H relationship” at the end of the 
sentence.  
 

22. Please add a section discussing simulation settings in 1D model: timestep, simulation 
period, initial condition, results saving settings (1D results, and 2D mapping output within 
the channel) etc. 
 

23. Section 2.3 MIKE 21 2D Overland Flow, please revise the main elements of the MIKE 21 
model setup as follows: 

 Mesh design 
 Bathymetry creation 
 Roughness parameters 
 Boundary and initial conditions 
 Model settings 

 
24. Please separate the discussion related to mesh design from the bathymetry creation 

discussion and provide a separate section.  
 

25. Section 2.3.2 Boundary Conditions, please add the following text “In a 1D and 2D 
coupled model,” before the sentence “The upstream inflow boundary is typically defined 
in the MIKE 11 mode”. In addition, please change “Typically, in MIKE Flood…” to 
“Typically, in MIKE 21”. This section is intended to discuss boundary and initial 
conditions specifically for the 2D MIKE 21 model, as such please provide discussions 
related to what type of 2D boundary condition and initial condition were defined in the 2D 
model.  
 

26. Please add a section related to “Model settings”. This new sections should discuss items 
such as simulation period, timestep, flooding and drying, eddy viscosity and outputs etc.  
 

27. Section 2.5 (i.e. coupled model), please add the following sentence “For the Duffins 
branches, lateral links were used to connect the 1D MIKE 11 model with the 
corresponding mesh elements of the 2D MIKE 21 model, as shown on Figure 2.11”. 
 

28. In Table 3.1, for S02 please change 3-33 hours to 30 hours. 
 

Please revise the report at your earliest convenience, and feel free to contact me should you 
have any questions or concerns.  
 
Regards, 
Qiao  


