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Design Chart 1.02: Flood Hazard Criteria Zones of Ontario & Conservation Authorities 

 

Source: Ontario Ministry of Natural Resources and Forestry  
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Design Chart 1.03: Hurricane Hazel 

 

 

Source: Ministry of Transportation - MTO (1989)  
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Design Chart 1.04: Timmins Storm 

 

 

Source: MTO (1989)  



 

Design Charts – January 2023   4 

Design Chart 1.05: SCS Type II Distribution 

 

Source: Ministry of Natural Resources – MNR (1986)  
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Design Chart 1.06: Peak Discharge Reduction Factor to Allow for Storage 
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Design Chart 1.07: Runoff Coefficients 
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Design Chart 1.07: Runoff Coefficients (Continued) 

 

Sources: American Society of Civil Engineers -ASCE (1960)  
U.S. Department of Agriculture (1972)  
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Design Chart 1.08: Hydrologic Soil Groups 

 

Source: Ministry of Natural Resources – MNR  
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Design Chart 1.08: Hydrologic Soil Groups (Continued) 

 

Source: U.S. Department of Agriculture (1972)  
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Design Chart 1.09: Soil/Land Use Curve Numbers 

 

Source: U.S. Department of Agriculture (1972)  
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Design Chart 1.09: Soil/Land Use Curve Numbers (Continued) 
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Design Chart 1.10: Antecedent Moisture Condition 
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Design Chart 1.11: Time of Concentration - Bransby Williams Method 

 

Source: French R., et al (1974)  
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Design Chart 1.12: Time of Concentration - Airport Method 

 

Source: U.S. Department of Transportation (1970)  
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Design Chart 1.13: Infiltration Parameters 

 

Source: M.L. Terstriep and J.B. Stall (1974) 
U.S. EPA (1989)  
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Design Chart 1.14: Hydrologic Regions and Precipitation Index 

 

Source: MTO (1985)  
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Design Chart __: Ecozones of Ontario 

 

 

Source: Errata Sheet No. DMM1997-3 (Date of Issue: 31 March 2016)  
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Design Chart __: Isohyetal Map of Ontario 

 

 

Source: Errata Sheet No. DMM1997-3 (Date of Issue: 31 March 2016)  
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Design Chart 1.15: Typical Watershed Classes 

 

 

Source: Whitely, et al (1995)  
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Design Chart 1.16: Base Class Chart Determination - Northern Basins 

 
 

Design Chart 1.17: Base Class Determination - Southern Watersheds 

 

Source: Whitely, et al (1995)  
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Design Chart 1.18: Base Class Adjustment for Slope - Southern Basin 

 

Source: Whitely, et al (1995) 

 

 

Design Chart 1.18b: Base Class Adjustment for Location of Storage in Watershed- Shield 
Areas 

 

Source: Errata Sheet No. DMM1997-2 (Date of Issue: 2 February 2016) 
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Design Chart 1.19: Base Class Adjustment for Detention - Southern Basins 

 

Source: Whitely, et al (1995) 

 

 

Design Chart 1.19b: Frequency Conversion Factor for Modified Index Flood Method 

 

Source: Errata Sheet No. DMM1997-1 (Date of Issue: 5 April 2016) 
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Design Chart 1.20: Regional Regression Factors - Northern Ontario Method 

 

Source: Watt (1994)  
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Design Chart __: Coefficients of the Regression Model and Output Summary 

 

Source: Errata Sheet No. DMM1997-3 (Date of Issue: 31 March 2016)  

 

Design Chart __: Range of Quantile Estimates 

 

Source: Errata Sheet No. DMM1997-3 (Date of Issue: 31 March 2016)  
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Design Chart __: Range of Parameters used for Equation Development 

 

Source: Errata Sheet No. DMM1997-3 (Date of Issue: 31 March 2016)  
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Design Chart 2.01: Manning Roughness Coefficient 
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Design Chart 2.01: Manning Roughness Coefficient (Continued) 
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Design Chart 2.01: Manning Roughness Coefficient (Continued) 

 



 

Design Charts – January 2023   29 

Design Chart 2.01: Manning Roughness Coefficient (Continued) 

 

Sources: American Iron and Steel Institute (1980); Herr, L.A. et al, (1965) 
Searcy, j.k. (1969); Bradley, J.N. (1978)  
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Design Chart 2.02: Hydraulic Elements of Circular Pipes 

 

Source: MTO (1996)  
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Design Chart 2.03: Hydraulic Elements of Trapezoidal Channels 

 

Source: MTO (1996)  
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Design Chart 2.04: Hydraulic Elements of Parabolic Channels 

 

Source: MTO (1996)  
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Design Chart 2.05: Solving for Manning Equation 

 

Source: Roads and Transportation Association of Canada (1982) 
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Design Chart 2.05: Solving for Critical Depth 

 

 

Source: American Society of Civil Engineers (1976)  
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Design Chart 2.07: Transition Loss of Coefficients: Bridges and Channels 

 

Source: U.S. Army Corps of Engineers (1991)  
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Design Chart 2.08: Transition Loss Coefficients: Culverts 

 

Source: Harrison et al (1972), Herr et al (1977)  
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Design Chart 2.09: Solving for Weir Flow 
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Design Chart 2.10: Solving for Pressure Flow 

 

Source: Bradley (1973)   
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Design Chart 2.10: Solving for Pressure Flow (Continued) 

 

Source: Bradley (1973)  
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Design Chart 2.11: Coefficients of Boundary Shear on Channel Bed 
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Design Chart 2.12: Coefficients of Boundary Shear on the Side Slope 

 

Source: After Tentative Design Procedures for Riprap Lined Channels, 1970, A.G. Anderson, A.S. 
Paintal and J.T. Davenport, National Cooperative Highway Research Program Report 108. 
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Design Chart 2.13: Determining Angle of Repose 

 

Source: After Tentative Design Procedures for Riprap Lined Channels, 1970, A.G. Anderson, A.S. 
Paintal and J.T. Davenport, National Cooperative Highway Research Program Report 108. 
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Design Chart 2.14: Coefficients of Resisting Shear on Side Slopes 

 

Source: After Tentative Design Procedures for Riprap Lined Channels, 1970, A.G. Anderson, Paintal 
and J.T. Davenport, National Cooperative Highway Research Program Report 108. 
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Design Chart 2.15: Shear Coefficient for Outside of Channel Bends 

 

Source: U.S. Army Corps of Engineers (1970)  
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Design Chart 2.16: Permissible Shear for Lining Materials 

 

Source: U.S. Department of Transportation (1988)  
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Design Chart 2.17: Maximum Permissive Flow Velocities - Native Material/Linings 

 

Source: U.S. Department of Agriculture (1954)  
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Design Chart 2.18: Permissible Velocity Chart: Cohesionless Soil 

 

Source: Neill (1973)  
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Design Chart 2.19: Hydraulic Characteristics of Terrafix Blocks 

 

Sources: Hill (1979); Lau (1979)  
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Design Chart 2.20: Hydraulic Jump Length 

 

Source: After Hydraulic Design of Stilling Basins and Energy Dissipators, 1974, A.J. Peterka. 
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Design Chart 2.21: Hydraulic Characteristics of Concrete Blocks with Cables 

 

Source: McCorquodale et al (1988); McCorquodale (1991)  
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Design Chart 2.22: Vegetal Retardance Table 

 

Source: U.S. Department of Agriculture (1954)  
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Design Chart 2.23: Vegetal Retardance Curves 

 

Source: F.C. Sobey (1939)  



 

Design Charts – January 2023   53 

Design Chart 2.24: Tractive Force - Velocity Relationships 
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Design Chart 2.25: Permissible Unit Tractive Force 

 

Source: After Tentative Design Procedures for Riprap Lined Channels, 1970, A.G. Anderson, A.S. 
Paintal and J.T. Davenport, National Cooperative Highway Research Program Report 108. 
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Design Chart 2.26: Ratio of Shear in Long Bends to Straight Reach 

 

Design Chart 2.27: Ratio of Shear in Short Bends to Straight Reach 

 

Source: After Tentative Design Procedures for Riprap Lined Channels, 1970, A.G. Anderson, A.S. 
Paintal and J.T. Davenport, National Cooperative Highway Research Program Report 108. 



 

Design Charts – January 2023   56 

Design Chart 2.28: Nomograph: Triangular Channels 
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Design Chart 2.29: Nomograph: Circular Pipes - Flowing Full 

 

Source: American Iron and Steel Institute (1980)  
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Design Chart 2.30: Nomograph: Part-Full Flow for Pipes and Arches 

 

Source: American Iron and Steel Institute (1980)  
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Design Chart 2.31: Inlet Control: Circular Pipes 
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Design Chart 2.32: Inlet Control: Circular CSP and SPCSP Culverts 

 

Source: Herr (1977)  
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Design Chart 2.33: Inlet Control: Circular Culverts - Bevelled End 

 

Source: Herr (1977)  
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Design Chart 2.34: Outlet Control: Concrete Circular Pipe/Culvert - Flowing Full 

 

Source: Herr (1977)  
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Design Chart 2.35: Outlet Control: CSP Culvert - Flowing Full 

 

Source: Herr (1977)  
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Design Chart 2.36: Outlet Control: SPCSP Culvert - Flowing Full 

 

Source: Herr (1977)  
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Design Chart 2.37: Critical Depth Chart for Circular Pipes 
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Design Chart 2.38: Critical Depth - Velocity relationships: Circular Pipes 

 

Source: American Iron and Steel Institute  
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Design Chart 2.39: USBR Energy Dissipator Type I/Vertical Drop 

 

Source: A.J. Peterka (1974), RTAC Drainage Manual Volume 1 (1962) 
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Design Chart 2.40: USBR Energy Dissipator, Type III 

 

Source: A.J. Peterka (1974)  
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Design Chart 2.41: USBR Energy Dissipator, Type IV 

 

Source: A.J. Peterka (1974)  
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Design Chart 2.42: C vs h/b for Rectangular Contraction of Sharp Crested Weirs 

 

Source: C.D. Smith (1985)  
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Design Chart 2.43: Coefficient of Discharge for Rectangular Broad Crested Weir 

 

Source: C.D. Smith (1985)  
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Design Chart 2.44: Coefficient of Discharge for Triangular Sharp Crested Weir 

 

Source: C.D. Smith (1985)  
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Design Chart 2.45: Coefficient of Discharge for 90° & 60° V-notch Contraction 

 

Source: C.D. Smith (1985)  
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Design Chart 2.46 Coefficient of Discharge for Triangular Broad Crested Weir 

 

Source: C.D. Smith (1985)  
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Design Chart 2.47: Effect of Submergence on Weir Coefficient 

 

Source: C.D. Smith (1985)  



 

Design Charts – January 2023   76 

Design Chart 4.01: Sewer Inlet Times 
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Design Chart 4.02: Sewer Bend Loss Coefficients 
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Design Chart 4.03: Miscellaneous Sewer Design Criteria 

(a) Frost Penetration 
The following maps are to be used to determine the approximate frost penetration depth as 
shown in meters.  

 
Northern Ontario 

 
Southern Ontario 
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Source: MTO publication “Aspects of Prolonged Exposure of Pavements to Sub-Zero 
Temperatures” 1981

 
 

 

Source: American Iron and Steel Institution (1980)  
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Design Chart 4.04 Gutter Flow Rate - Curb & Gutter OPSD 600.01 
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Design Chart 4.05: Gutter Flow Rate - Curb & Gutter OPSD 600.01 
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Design Chart 4.06: Gutter Flow Rate - Curb & Gutter OPSD 600.02 
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Design Chart 4.07: Gutter Flow Rate - Curb & Gutter OPSD 600.02 
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Design Chart 4.08 Gutter Flow Rate - Curb & Gutter OPSD 600.03 
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Design Chart 4.09: Gutter Flow Rate - Curb & Gutter OPSD 600.03 
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Design Chart 4.10: Gutter Flow Rate - Curb & Gutter OPSD 600.08 
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Design Chart 4.11: Gutter Flow Rate - Curb & Gutter OPSD 600.08 
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Design Chart 4.12: Curb & Gutter Flow Depth - OPSD 600.01, 600.02 
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Design Chart 4.13: Curb & Gutter Flow Depth - OPSD 600.03, 600.08 
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Design Chart 4.14: Inlet Capacity OPSD 400.01 (C & G OPSD 600.01) 
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Design Chart 4.15: Inlet Capacity OPSD 400.01 (C & G OPSD 600.02) 
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Design Chart 4.16: Inlet Capacity OPSD 400.03 (C & G OPSD 600.03) 
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Design Chart 4.17: Twin Inlet Capacity OPSD 400.01 

 

Source: Errata Sheet No. DMM1997-4 (September 2018))   
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Design Chart 4.18: Twin Inlet Capacity OPSD 400.03 

 

Source: Errata Sheet No. DMM1997-5 (September 2018)  
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Design Chart 4.19: Inlet Capacity at Road Sag 

 



 

Design Charts – January 2023   96 

Design Chart 4.20: Ditch Inlet Capacity 
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Design Chart 4.21: Bridge Inlet Capacity 
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Design Chart 4.22: Ratio of Frontal Flow to Total Gutter Flow 

 

Source: Hec-12  
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Design Chart 5.01: Base Coefficient - Bridge Backwater 

 

Source: Bradley (1978)  
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Design Chart 5.02: Pier Coefficient - Bridge Backwater 

 

Source: Bradley (1978)  
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Design Chart 5.03: Eccentricity Coefficient - Bridge Backwater 

 

Source: Bradley (1978)  
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Design Chart 5.04: Skew Coefficient - Bridge Backwater 

 

Source: Bradley (1978)  
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Design Chart 5.05: Velocity Head Coefficient - Bridge Backwater 

 

Source: Bradley (1978)  
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Design Chart 5.06: Backwater Adjustment for Parallel Bridges 

 

Source: Bradley (1978)  
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Design Chart 5.07: Competent Velocity Table - Cohesive Soils 

 

Source: Neill (1993)  
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Design Chart 5.08: Estimating Local Pier Scour 

 

Source: Neill (1973)  
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Design Chart 5.09: Pier Shape Correction Factors (K1 and K2) 

 

Source: U.S. FHWA – Hydraulic Circular No. 18 (1991)  
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Design Chart 5.10: Shield's Chart 

 

Source: Melville & Sutherland (1988)  
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Design Chart 5.11: Flow Depth Factors (ky) 

 

Design Chart 5.12: Sediment Size Factor (kd) 
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Design Chart 5.13: Pier Shape Correction 
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Design Chart 5.14: Pier Alignment Factors 

 

Source: Melville and Sutherland (1988)  
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Design Chart 5.15: Flow Velocity - Channel Curvature Chart 

 

Source: Melville and Sutherland (1988)  
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Design Chart 5.16: Local Acceleration Chart – Groynes 

 

Source: Northwest Hydraulic Consultants (1974)  
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Design Chart 5.17: Hydraulic Relationships for Fish Passage 
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Design Chart 5.18: Hydraulic Relationship of " I " 

 

Source: Bender (1995)  
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Design Chart 5.19: Hydraulic Relationship " K " 

 

Source: Bender (1995)  
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Design Chart 5.20: Fully Developed Ice Jam: Dimensionless Rating Curve 

 

Source: Beltaos (1983)  
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Design Chart 5.21: Correction Factors for Wave Run-up 

 

Source: U.S. Army Corps of Engineers (1984)  



 

Design Charts – January 2023   119 

Design Chart 5.22: Suggested Kp for Armour for Wave Protection 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.23: Layer Coefficient and Porosity for Armour for Wave 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.24: Forecasting Curves for Waves 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.25: Forecasting Curves for Waves 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 2.26: Forecasting Curves for Waves 

 

Source: U.S Army Corps of Engineers (1984)  
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Design Chart 5.27: Forecasting Curves for Waves 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.28: Forecasting Curves for Waves 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.29: Forecasting Curves for Waves 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.30: Forecasting Curves for Waves 

 

Source: U.S. Army Corps of Engineers (1984)  



 

Design Charts – January 2023   128 

Design Chart 5.31: Forecasting Curves for Waves 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.32: Forecasting Curves for Waves 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.33: Forecasting Curves for Waves 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.34: Wind - Wave Relationships 

 

Source: (After Thijsse and Schijf)  
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Design Chart 5.35: Significant Waves Prediction Curves 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.36: Dimensionless Breaker Height vs. Depth Relationship 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.37: Wave Run-up on Smooth Slopes 

 

Source: U.S. Army Corps of Engineers (1972)  
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Design Chart 5.38: Run-up Correction for Scale Effects 

 

Source: U.S. Army Corps of Engineers (1984)  
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Design Chart 5.39: Inlet Control: Box Culvert 

 

Source: Herr (1977)  
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Design Chart 5.40: Inlet Control: Box Culverts with Chamfered/Bevelled Edges 

 

Source: Herr (1977)   
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Design Chart 5.41: Inlet Control: Box Culverts, Skewed Headwalls 

 

Source: Herr (1977)   
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Design Chart 5.42: Inlet Control Box Culverts, Wing Walls 

 

Source: Herr and Bossy (1974)  
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Design Chart 5.43: Inlet Control: Steel Pipe Arch Culverts 

 

Source: Herr (1977)  
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Design Chart 5.44: Inlet Control: Concrete Horizontal Ellipse Culverts 

 

Source: Herr (1977)  
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Design Chart 5.45: Inlet Control: Concrete Vertical Ellipse Culverts 

 

Source: Herr (1977)  
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Design Chart 5.46: Outlet Control: Concrete Box Culvert Flowing Full 

 

Source: Herr (1977)  
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Design Chart 5.47: Outlet Control: Pipe Arch CSP Culvert - Flowing Full 

 

Source: Herr (1977)  
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Design Chart 5.48: Outlet Control: Pipe Arch SPCSP Culvert - Flowing Full 

 

Source: Herr (1977)  
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Design Chart 5.49: Outlet Control: Elliptical Concrete Culvert 

 

Source: Herr (1977)  
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Design Chart 5.50: Critical Depth - Rectangular Sections 

 

Source: Herr (1977)  
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Design Chart 5.51: Critical Depth: Horizontal Ellipse Concrete Pipes 

 

Source: Herr (1977)  
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Design Chart 5.52: Critical Depth: Vertical Ellipse Concrete Pipes 

 

Source: Herr (1977)  
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Design Chart 5.53: Critical Depth: CSP Pipe Arch Culverts 

 

Source: Herr (1977)  
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Design Chart 5.54: Critical Depth: SPCSP Pipe Arch Culverts 

 

Source: Herr (1977)  
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Design Chart 5.55 Tapered Inlets: Throat Control - Box Culverts 

  

Source: Harrison (1972)  
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Design Chart 5.56: Tapered Inlets: Throat Control - Circular Culverts 

 

Source: Harrison (1972)  
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Design Chart 5.57: Side Tapered Inlets: Face Control - Box/Pipe Culverts 

 

Source: Harrison (1972)  
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Design Chart 5.58: Side Tapered Inlets: Face Control - Non-Rectangular Pipe 

 

Source: Harrison (1972)  
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Design Chart 5.59: Rectangular Slope Tapered Inlets: Face Control – Box/Circular Pipe 
Culverts 

 

Source: Harrison (1972)  
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Design Chart 5.60: Headwater for Crest Control 
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Design Chart 5.61: Improved Inlets: Dimensional Requirements 

 

Source: Harrison (1972)  
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Design Chart 5.62: Dimensions of Corrugated Steel Pipe Arches 

 

Source: Metric Standards and Design Data for CSP and SPCSP Products Corrug. Steel Pipe Inst. 
(1982)  
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Design Chart 5.63: Fetch Wind Speed Correction Factor 
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Design Chart 6.01: Soil Erodibility Factors 

 

Source: University of Guelph (various years); Dickinson, et. Al (1982) 
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Design Chart 6.02: Wischmeier Nomograph 

 

Source: Wischmeier, W.H. e al. (1971)  
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Design Chart 6.03: Average Rainfall Factors for Ontario 
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Design Chart 6.04: Topographic Factors 

 

Source: Israelson (1980)  
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Design Chart 6.05: Erosion Control Factors 
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Design Chart 6.05: Erosion Control Factors (Continued) 

 

Source: Israelson (1980)  
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Design Chart 6.06: Provisional Sediment Delivery Ratio for Sheet Flow 
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Design Chart 6.07: Design Data for Emergency Spillways  
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Design Chart 6.07: Design Data for Emergency Spillways (Continued) 

 


