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Chapter 1

Introduction
 General overview of the manual
 Acknowledgments
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“If you have ten thousand regulations you 
destroy all respect for the law.”

Winston Churchill
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Chapter 2

Agency Coordination and Regulations
 Laws affecting drainage
 Coordination with regulatory agencies
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“Always plan ahead. It wasn’t raining when 
Noah built the ark.” 

Richard Cushing
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Chapter 3

Stormwater Planning
 Project workflow and design 

considerations
 Project requirements
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“Climate is what we expect, 
weather is what we get.”

Mark Twain
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Chapter 4
Hydrology and Hydraulics
 Guidelines
 General design data
 Peak flow determination procedures
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 Hydraulics basic principles - equations
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 Closed Conduit
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“Water is dumb. We get to tell it where to go 
and how fast to get there.”

Barry Fagan
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Chapter 5
Channels
 Open channel hydraulics
 Channel shape and protection
 Channel alignment
 Channel grade
 Stream bank protection from erosion
 Typical design data requirements
 Roadside and median channel design 

procedures
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“I guess I thought I was Elvis Presley but I'll 
tell ya something. All Elvis did was stand on 
a stage and play a guitar. He never fell off on 

that pavement at no 80 mph.”
Evel Knievel



ES
H NGINEERING

OLUTIONS

YDRO

Chapter 6

Pavement Drainage
 Hydroplaning 
 Gutter spread and design storm 

frequency
 Gutter flow
 Inlet types
 Design procedures
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Chapter 7

Storm Drain Design
 Design guidelines
 Hydraulics of storm drain systems
 Design procedures
 Energy/Hydraulic grade line
 Computer programs
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Chapter 8

Culverts
 Design guidelines
 Culvert design approach
 Culvert design method
 Types of energy dissipation
 Computer Program
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Chapter 9

Post-Development Stormwater Management
 Policy
 Determining post-development hydrology 

changes
 Design storm
 Stormwater runoff volume and peak 

discharge calculation
 Post-construction BMP selection
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“Good fortune is when opportunity meets 
with planning”
Thomas Edison
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Chapter 10

Stream & Wetland Restoration Concepts
 Permitting
 Stream design and restoration
 Wetland restoration/mitigation
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“If you build in the floodplain your gonna 
get wet”

Charles Ming
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Chapter 11

Requirements for Hydraulic Design Studies
 Design Criteria
 Design Data Required
 Design Methods/procedures H&H Studies
 Riverine
 Tidal
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Chapter 12

Bridge Deck Drainage Systems
 Design guidelines (HEC-21)
 Information needed for designs
 Design methods and procedures
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APPENDIX 
A, B, C, D, E, F

 A:  Acronyms
 B:  FEMA Agency Coordination, 

Regulations, and Documentation
 C:  Designer’s Checklist for Project 

Documentation
 D:  Manning's Tables
 E:  FHWA Culvert Design Form and 

Permissible Velocity Tables
 F: HYD Forms
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APPENDIX 
G, H, I

 G: Rational Method Example and USGS 
Alabama Hydrograph Method

 H:  Additional Bridge Information
 I:  Post-Development Stormwater
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