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RIVER MANAGEMENT

EVOLUTION

WATER NATIONAL
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FLUVIAL MORPHOLOGY

 Form Based Descriptions
e Physical Processes
e Quantitative Era
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GEOGRAPHIC SCALES

% ISSUE WATERSHED | CORRIDOR | CHANNEL
HYDROLOGY X X X
WATER QUALITY X X X
FLOOD FLOW X X
HYDRAULICS
BASE FLOW X
HYDRAULICS
AQUATIC HABITAT X
RIPARIAN ECOSYSTEM X X
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KEY YEARS

1927- Mississippi River Flood
1930’s - Drought

1936, 1938 - Hurricanes
WW?2 - Food & Fiber Needs
1969 - NEPA

1972 - CWA, Section 404
1975 - Teton Dam Fallure
1993 - Mississippi River Flood
2005 - Hurricane Katrina
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CHANNELIZATION
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http://en.wikipedia.org/wiki/Image:KatrinaNewOrleansFlooded.jpg

DEFENSIVE STEELREVETMERS
ARMOR




DEVELOPMENT

Radia To

(WKNY)

@ MiLoNE & MacBroowm



@ MiLoNE & MAcBRroom



Elmlfﬂﬁ-” s

EE

o 1 i

@ MiLoNE & MAcBRroom



GEOMORPHIC MODELS

Conceptual (Simon, Schumm, Montgomery)
Em pl rical (HGR, Reference Reaches)
Statistical (Blench, Julien, Hey& Thorne)
Analytical (Chang, White, Yang, Copeland)

Numeric Simulation (1-D, 2-D, Hydrodynamic)
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CONCEPTUAL CLASSIFICATION

MODELS

Mountain headwater streams
flow swiftly down steep
slopes and cut a deep

V-shaped ¥ Low-glevation streams
@ flow down

Rapids and mer
waterfalls are gentler slopes. The
Lamman. valley broadens and
the river begins to
meander.

P
Tnmf‘:' Zon,
]

Figure 1.27: Three longitudinal profile zones. Cha
rivers travel from headwaters to mouth.
Source: Miller (1930}, ©1990 Wadsworth Publishing Co.

Channel Type
Suspended Load Mixed Load

Channel Pattern
Meandering

Relative Stability

>) low bed load/total load ratio

small sediment size
small sediment load
low flow velocity
low stream power

At an even lower
elevation a river wanders
and meanders slowly

b

. At its mouth it may
de into many separate
channels as it flows across
a delta built up of riv
borne sediments and into
the sea.

el and floadplain characteri change as

Bed Load

channel boundary

flow

Relative Stability

Figure 4.23.

collavaal
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ldealized long profile from hillslopes and unchanneled hollows downslops
through the channel network showing the general distribution of alluvial channel
types (from Momgomery and Buffington 1897).!

Class I Sinuous, Premodified
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Class Il. Channelized
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Class V. Aggradation and Widening
hahe

terrace

aggraded material

Class 1l
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TECHNICAL FOUNDATIONS

e 1927-FORTIER & SCOBEY,
Allowable Velocity

e 1930-LACEY, Regime Theory

e 1936-SHIELDS, Sediment
Entrainment Diagram

e 1936-WOODWARD & POSEY,
Standard Step Method
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Rigid Boundary
Uniform Flow
Hydraulics

Non-Uniform
Flow

Unsteady Flow

2-D Flow
Mobile Boundaries

Fluvial
Morpholoqgy

Regime
Geometry Eq

Hydraulic
Geometry
Equations

Reference
Reaches

Modified Regime
Equations

Sediment

Sediment
Yield

Incipient Motion
Threshold
Velocity

Steady State
Sediment
Transport

Sediment
Continuity &
Dynamics
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THE EMPIRICAL AGE

1950-Einstein, Sediment Transport Theory
1951-Blench, Updated Regime Theory

1953-Leopold & Maddock, Channel
Geometry

1955-Lane, Tractive Stress Theory
1957-Simon, American Regime Theory

1963-Colby, Sediment Transport
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MOBILE BOUNDARIES

ANALYTICAL EXTREMAL HYPOTHESIS
1980,1988- CHANG, minimize stream power
1981- YANG, minimize energy expenditure

1982- WHITE, maximize sediment transport

1994- COPELAND, minimize energy grade
line slope

1998- MILLER, maximize bedload transport
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Sym. Source of data
o Schumm
* Stable canals
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FIG. 6.—Regime Channel Geometry for Sand-Bed Rivers
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ANALYTICAL METHODS AND

PARAMETERS

CROSS SECTION
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HYDRAULIC THEORY X X X X X X X
REGIME METHOD X X X X +- +- X X +- X
COMPARATIVE SECTIONS X X X X X X
AND REFERENCE REACHES
HYDRAULIC GEOMETRY X X X X
CURVES
ADVANCED HYDRAULIC X X X X X X +- X X X X
AND SEDIMENT TRANSPORT
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WATERSHED MASTER
PLANNING PROCESS

ldentify & Involve Stakeholders

Explore Goals & Objectives

Collect Existing Data

Document Current Conditions

Ildentify Problems & Issues

Develop Future Vision & Specific Objectives
Evaluate Alternatives & Strategies

Prepare Implementation Plan
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TYPTICAL WATERSHED
GOALS

e Physical

* Ecological
e Social

e Economic




PHYSICAL GOALS

* Flood Damage Reduction

-~ In'Stream FIOW HARBOR BROOK

DRAINAGE BASIN

Maintenance
* Erosion Control
e Sediment Management
o Water Quality
« Bank Stability
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CHANNEL MECHANICS *

Surface  Gully &  Channel Increased Valley Lateral

Erosion Gorge Enlarge Sinuosity Widening Migration
Upper Fall Creek L L L L L L
Lower Fall Creek M H L L M M
Virgil Creek M L L L M M
Salmon Creek H H L L M-H M
Gulf Creek H H M L L L
Six Mile Creek L M M H L H
Upper Cayuga M H M L H L
Lower Cayuga L H H M L H
Buttermilk Creek L M L L L L
Enfield Creek M H M L L L
West Branch Creek L M-H M L L L

L =Low M = Medium H = High

*Based upon limited observations — Subject to change



e Aquatic Habitat

ECOLOGICAL GOALS

Water Quality

Rare Species
Fish Passage
Wetlands
Invasive Species
Diversity



SOCIAL GOALS

Public Access e

CHEN,
COUNTY

Recreation =
Education s e
Historic Preservation [Fall SSRESNY g
Infrastructure oAt
Water Supply

Emergency Se=l

=== Delaware Aqueduct and Tunnels _.3 COUNTY
Caounly Borders
State Borders

Preparedness =
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WATERSHED MANAGEMENT

(HYDROLOGY AND NONPOINT SOURCES OF POLLUTION)
RIPARIAN CORRIDOR

>
WETLAND CONSERVATION — ~ 5 FLOODPLAIN MANAGEMENT

- v. AN NS
\TICPRTY

WATER QUALITY A7\~
IMPROVEMENTS FLOW MANAGEMENT

- Attenuate wastewaters | B Eggr%téi\:g ;aa%:gtgance
— Control extreme — Erosion protection
temperatures STREAM HABITAT Sadiment trinsbert
- Reduce nutrients ENHANCEMENT P
- Raise dissolved oxygen — Remove fish barriers
levels — Provide bank vegetation
— Eliminate toxins — Enhance fish shelter
— Encourage biodiversity
— Stabilize bed




NCDC: Climate At A Glance Page 1 of 1

& NCDC / Climate At A Glance / Climate Monitoring / Search / Help

Climate At A Glance

Annual Precipitation
Connecticut

|Annual 2003: 56.52 Inches Rank: 100 x|

Annual 1895 - 2003 Average = 45.21 Inches
Annual 1895 - 2003 Trend = 0.96 Inches / Decade

= Actusal Pracipitation
—— Average Precipitation
w— Trend

B

1900 1910 1920 1930 1940 1950 1960 1970 1980 19%0 2000
Year
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Design phase

( Basefine surveys )

Design methods

Design variables

Supply reach
assessment

Data acquisition and
channel classification

Flood control assessment

Determine channek-lorming
discharge

Stream reconnaissance
Sediment samplingfanalysis
Vegetation assessment

Hydraulic modelling

Magnitude-frequency
analysis

Channel dassification
Valley stope
Boundary materials
Riparian vegelation
Reference reach(es)

Flood frequency data

Sediment-rating curve
Flow frequency histogram
Effective discharge

Project reach
assessment

: Herti) avalau!® ¢ o
™ fo restoroch nnn
f—h Y.y |

Y

Target channed
classification

I sodf laie su vey

Channel classification

Jte constrnt.
Ot 4 phOjELL "’bj&.‘\.l:VES

Type of boundary materials
Type of ripartan vegetation
Type of meander bend

Channel design

Determine reach-average
channel dimensions

Cretermine local
morphologicat variability

Channel stability
assessment

Confidence bands

Bankfull width equation
Copeland anafytical procedure
Siope analysis

Meander wavelength equation
planform layout

Width variability equation
Pool location equation
Pool scour depth aquations
Riffle location equation
Planforen fayout

Sensitivity analysis
Sediment impact assessment
Bank stability analysis

Bankfull wicth
Banklull depth
Water surface slope
Sinuosity

Meander wavetenglh
Sine-generated curve

Bankfull width around bends
Pool offset from bend apex
Maximum pool scour depth
Riffle offset rom bend inflexion
Site constraints

Capacity/supply ratio
Design medifications
Bank protection
Maintenance commitment

Design brief

Besign plans and
specifications

CAL system

Maps
Site plans
Typical cross-sections

{ MPLEMENTATION }

WATERSHED
SCALE

ANALYTICAL
SEDIMENT
MODEL

Soar & Thorne, 2001




HABITAT MORPHOLOGY

CONCEPTUAL MODEL

Fine sediment

+ Fuvial transport
* Bank erost
Oucx land o

Fine sediment transport
« Primaridy suspended
* Frequent transport
* Rate limited by supply

Fioodplain inundation
* Intermittent in winter
onged in spring

Floodplain construction
+ Fine sediment deposition

Floodpiain & riparian habitat
i DO“Edp e vanabwirt,

structure

; r‘.:r“uumen? off" 5

Biotic response
{salmonid focus)

e — et

Floodplain

Rearing habitag

ity of poot

holding habitat
locity shelter &

feeding habitat gt d\.’{;[

» Avai

Coarse sediment

Large woody debris
al tr.

Bank erosion
* Mass failure due to toe scour
* Progr e fiuvial entrainment, [ limited by supply
transport

Pools
el dcw[opcd

Spawning habitat
* High permeabihty graved

—— e ——

Channel

Stillwater Scientific, 2004



APPLIED LITERATURE

1988- Chang, Fluvial Processes

1993- Newbury, Stream Analysis and Fish Habitat Design
1995- Allan, Stream Ecology

1996- Rosgen, Applied River Morphology

1998- FISRWG, Stream Corridor Restoration

1998- ASCE, Proceedings, Ecosystem Restoration
Conference

2001- USACOE, Hydraulic Design of Stream Restoration
Projects

2005- Brierley & Fryirs, Geomorphology and River
Management

2005- Palmer et al, National River Restoration Science
Synthesis

@ MiLoNE & MacBroowm



	RIVER MANAGEMENT EVOLUTION
	FLUVIAL MORPHOLOGY
	KEY  YEARS
	BIG DAM ERA
	CHANNELIZATION
	DIKES
	RIPRAP
	DEVELOPMENT
	GEOMORPHIC MODELS
	CONCEPTUAL CLASSIFICATION MODELS
	TECHNICAL FOUNDATIONS
	THE EMPIRICAL AGE
	MOBILE BOUNDARIESANALYTICAL EXTREMAL HYPOTHESIS
	ANALYTICAL METHODS AND PARAMETERS
	WATERSHED MASTER PLANNING PROCESS
	TYPTICAL WATERSHED GOALS
	PHYSICAL GOALS
	ECOLOGICAL GOALS
	SOCIAL GOALS
	SEDIMENT BASED PROCESS
	HABITAT MORPHOLOGY CONCEPTUAL MODEL
	APPLIED LITERATURE

