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4.1.3 Peak Flow Determination Procedures
4.1.3.1 Regional Evaluation
The designer should first check to see if the drainage basin or any portion of it is gauged.
Where there are published flow records within the drainage basin, the recorded
hydrologic data should be used.

Rural Regression

For rural ungauged drainage basins, regression equations are used to determine peak
flow rates. The equations are based on watershed and climate characteristics within
each of the four hydrologic regions in Alabama. The drainage area limitations on each
region are shown below:

Note: The regression equations are updated periodically; be sure to use the most
current equations.

To estimate peak flow rates in rural ungauged areas, use the equations provided in the
latest version of the USGS publication Magnitude and frequency of floods in Alabama,
2003+

The referenced USGS equations are applicable for rural ungauged sites with drainage

basin areas meeting the guidelines of the most recent publication for any given
hydrologic region. These equations may be improved for an ungauged site near a

Chapter 4 Hydrology and Hydraulics Chapter 47

gauged site by using a weighting factor. The gauge weighting method is explained in the
current USGS publication. #

Small Streams

Small stream regression equations are available for determining peak flow rates and are
suggested to be limited on streams up to fifteen square miles in drainage area. They
are especially recommended in drainage areas less than five square miles and should
be used where appropriate. The equations outlined in the latest version of the USGS
publication_Magnilude and frequency of floods on small rural streams in

Alabama, 2004+
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Introduction
d General overview of the manual
O 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
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Chapter 2

Agency Coordination and Regulations
O Laws affecting drainage
O Coordination with regulatory agencies
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Chapter 3: Stormwater
Planning
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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

O Project workflow and design
considerations

O Project reguirements
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Chapter 4. Hydrology and
Hydraulics
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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
Hydrograph types and development
Hydraulics basic principles - equations
Weirs/QOrifices

Open Channel Flow

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

d Open channel hydraulics

O Channel shape and protection

O Channel alignment

O Channel grade

O Stream bank protection from erosion
O Typical design data reguirements

O Roadside and median channel design
procedures
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“lI guess | thought | 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
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Chapter 6

Pavement Drainage

O Hydroplaning

O Gutter spread and design storm
frequency

O Gutter flow

3O Inlet types

O Design procedures
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Chapter 7

Storm Drain Design

O Design guidelines

0 Hydraulics of storm drain systems
O Design procedures

O Energy/Hydraulic grade line

0O Computer programs
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Culverts

Chapter 8:
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Chapter 8

Culverts

O Design guidelines

O Culvert design approach

O Culvert design method

O Types of energy dissipation
O Computer Program
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Chapter 9: Post-Development
Stormwater Management
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Chapter 9

Post-Development Stormwater Management

O Policy

O Determining post-development hydrology
changes

O Design storm

O Stormwater runoff volume and peak
discharge calculation

O Post-construction BMP selection
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Chapter 10: Stream & Wetland
Restoration Concepts
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“Good fortune is when opportunity meets
with planning”
Thomas Edison
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Chapter 10

Stream & Wetland Restoration Concepts
O Permitting

O Stream design and restoration

O Wetland restoration/mitigation
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Chapter 11: Requirements for
Hydraulic Design Studies
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“If you build in the floodplain your gonna
get wet”
Charles Ming
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Chapter 11

Reqguirements for Hydraulic Design Studies
O Design Criteria
O Design Data Reguired

O Design Methods/procedures H&H Studies
e Riverine

e Jidal
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Chapter 12: Bridge Deck
Drainage Systems
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Chapter 12

Bridge Deck Drainage Systems

O Design guidelines (HEC-21)

O Information needed for designs
O Design methods and procedures




APPENDIX
A B,C, D E F

A: Acronyms

B: FEMA Agency Coordination,
Regulations, and Doecumentation

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, |

O G: Rational Method Example and USGS
Alabama Hydrograph Method

O H: Additional Bridge Information
O | Post-Development Stormwater
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