
 

OREGON DEPARTMENT OF TRANSPORTATION 
HYDRAULIC MANUAL NAVIGATOR - PART I 

 
 
COVER PAGE   
 
PREFACE
 
Table of Contents (Part 1)

CHAPTER 1 – Introduction

CHAPTER 2 - Legal Aspects

CHAPTER 3 – Policy

CHAPTER 4 - Documentation

Appendices: 
A. Preliminary Hydraulic Recommendations Example 
 
B. Hydraulics Report Example 

 
C. Detention Basin and Water Quality Design Documentation for Developers or Non-ODOT 

Projects  
 

 
Plates: 
4-1. Example Cross-Section of Proposed Bridge  
4-2. Example Culvert Elevation View Drawing  
4-3. Operation Drawing for Operation and Maintenance Manual  

 
 
Chapter 5 - Pipe Materials  
 
 Plates: 

5-1.  Plan and Profile for Storm Drain Example Problem  
 
 
 
 
 
 
 
 
 

 

ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/beginning_stuff/part_1_COVER.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/beginning_stuff/2005_preface.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/beginning_stuff/Table_of_Contents_Part_1.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_01/CHAPTER_1.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_02/CHAPTER_02.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_03/CHAPTER_03.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_04/CHAPTER_04.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_04/Chapter_04_Appendix_A/CHAPTER_04_appendix_A.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_04/Chapter_04_Appendix_B/CHAPTER_04_appendix_B.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_04/Chapter_04_Appendix_C/CHAPTER_04_appendix_C.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_04/Chapter_04_Appendix_C/CHAPTER_04_appendix_C.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_04/Chapter_04_plate_1.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_04/Chapter_04_plate_2.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_04/Chapter_04_plate_3.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_05/CHAPTER_05.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_05/Chapter_05_Plate_1.pdf


 

OREGON DEPARTMENT OF TRANSPORTATION 
HYDRAULIC MANUAL NAVIGATOR - PART I 

 
 
CHAPTER 6 - Data Collection
 
Appendices: 
A. Streambed Material Analysis Methods 
 
B. Topographic Data Required for Bridge Backwater Analysis 
 
C. Topographic Data Required for Culvert Analysis 
 
D. Culvert Inspection Form 
 
E. Topographic Data Required for Stormwater Analysis 
 
F. Storm Drain Pipe Inspection Form 
 
 
CHAPTER 7 - Hydrology
 
Appendices: 
A. Rainfall Intensity - Duration - Recurrence Interval Curves 

 
Plates: 
A.1. Rainfall IDR Curve Zone 
A.2. Rainfall IDR Curve Zone with Milepoints 

 
B. USGS Regression Equations for Rural Western Oregon 

∗ Estimation of Peak Discharges for Rural, Unregulated Streams in Western Oregon 
  
C. USGS Regression Equations for Urban and Rural Eastern Oregon 

∗ Magnitude and Frequency of Floods in Eastern Oregon 
 
D. USGS Regression Equations for Arid Regions of Rural Eastern Oregon 

 
Plates:  
D.1. Northwest Flood Region Boundary  
D.2. Mean Annual Precipitation in Eastern Oregon  

 
E. USGS Nationwide Urban Regression Equations 
 
F. Rational Method 
 
G. NRCS Unit Hydrograph Method 

∗ Oregon Engineering Handbook - Hydrology Guide 
∗ Urban Hydrology for Small Watersheds  

 
 
 
 

 
 

ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_06/CHAPTER_06.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_06/Chapter_06_Appendix_A/CHAPTER_06_APPENDIX_A.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_06/Chapter_06_Appendix_B/CHAPTER_06_APPENDIX_B.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_06/Chapter_06_Appendix_C/CHAPTER_06_APPENDIX_C.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_06/Chapter_06_Appendix_D/CHAPTER_06_APPENDIX_D.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_06/Chapter_06_Appendix_E/CHAPTER_06_APPENDIX_E.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_06/Chapter_06_Appendix_F/CHAPTER_06_APPENDIX_F.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/CHAPTER_07.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_A/CHAPTER_07_APPENDIX_A.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_A/Plate_1_Rainfall_IDR_Curve_Zone_Map.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_A/Plate_1_Rainfall_IDR_Curve_Zone_Map_w_milepoints.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_B/CHAPTER_07_APPENDIX_B.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_B/USGS%20Western%20Oregon.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_C/CHAPTER_07_appendix_C.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_C/Eastern_Oregon.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_D/CHAPTER_07_appendix_D.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_D/Chapter_07_Appendix_D_plate_1.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_D/Chapter_07_Appendix_D_plate_2.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_E/CHAPTER_07_appendix_E.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_F/CHAPTER_07_appendix_F.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_G/CHAPTER_07_appendix_G.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_G/CHAPTER_07_Oregon_Engineering_Handbook.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_G/Urban_Hydrology_for_Small_Watersheds.pdf


 

OREGON DEPARTMENT OF TRANSPORTATION 
HYDRAULIC MANUAL NAVIGATOR - PART I 

 
 
H. NRCS 24 Hour Precipitation Maps 

 
Plates:  
H.1.  2-Year 24-Hour Precipitation 
H.2.  5-Year 24-Hour Precipitation 
H.3.  10-Year 24-Hour Precipitation 
H.4.  25-Year 24-Hour Precipitation 
H.5.  50-Year 24-Hour Precipitation 
H.6.  100-Year 24-Hour Precipitation 

 
I. 2-Year 7-Consecutive Day Low Flows  

 
Plates:  
I.1. Boundary Between Western and Eastern Oregon 
I.2. Normal Annual Precipitation 1930 - 1957 State of Oregon  
I.3. Mean Minimum Temperature (°F), January in Western Oregon  
 
Tables: 
I-A. 2-Year 7-Consecutive Day Low Flow Discharges for Western Oregon 
I-B. 2-Year 7-Consecutive Day Low Flow Discharges for Eastern Oregon  

 
J. Mean Daily Exceedance Discharges 
 
K. Maximum Predicted Discharge Based on Station Records and Envelope Curve  
 
 
CHAPTER 8 - Channels
 
Appendices: 
A. Hydraulic Roughness (Manning's n) Values of Conduits and Channels 
 
B. Hydraulic Properties of Conduits 
 
 

HYDRAULIC MANUAL NAVIGATOR - PART II
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_H/CHAPTER_07_APPENDIX_H.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_H/Plate_1_2-year_24-hour_precipitation.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_H/Plate_2_5-year_24-hour_precipitation.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_H/Plate_3_10-year_24-hour_precipitation.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_H/Plate_6_25-year_24-hour_precipitation.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_H/Plate_4_50-year_24-hour_precipitation.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_H/Plate_5_100-year_24-hour_precipitation.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_I/CHAPTER_07_APPENDIX_I.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_I/Chapter_07_Appendix_I_Plate_1.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_I/Chapter_07_Appendix_I_Plate_2.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_I/Chapter_07_Appendix_I_Plate_3.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_I/Chapter_07_Appendix_I_table_A.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_I/Chapter_07_Appendix_I_table_B.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_J/CHAPTER_07_APPENDIX_J.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_07/Chapter_07_appendix_K/CHAPTER_07_APPENDIX_K.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_08/CHAPTER_08.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_08/Chapter_08_Appendix_A/Chapter_08_Appendix_A.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/Chapter_08/Chapter_08_Appendix_B/Chapter_08_APPENDIX_B.pdf
ftp://ftp.odot.state.or.us/techserv/Geo-Environmental/Hydraulics/Hydraulics%20Manual/HydraulicManual_Nav_2.pdf

