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Given - Streams and the
Assoclated Floodplain Interact
Directly and Profoundly

* What does this mean?
— Their functions depend on each other

— Their physical characteristics were formed
In response to mutual dynamics

— Actions taken which affect one will have an
Impact on the other



United States Department of Agriculture USDA N RCS
Natural Resources Conservation Service

Problem: Current tools and language
can lead practitioners to focus on one
aspect of floodplains or streams to the
detriment of the other.

To restore the stream —
we had to drain the
wetland

To restore the wetland —
we cut it off from the
stream
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== ONRG

So what I1s needed?

« Appreciation of the interrelated nature of
wetland and streams across the landscape.

* Develop terminology useful in both stream
and floodplain assessment and restoration

» Realization that the current analysis
technigues are often limited. They focus on
one aspect. Users must recognize both the
advantages and limitations.
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Discussion points for this talk

« Stream Corridor Appreciation
— Streams and Wetlands are Interconnected
— Myths about stream and wetland restoration

* Terminology

* Analysis Techniques
— Classification
— Hydrologic Analysis Techniques
— Sediment Transport vs. Cycling
— Assessment Systems
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What sort of Interactions?

Exchange of

 Water
— High flows
— Base flows

« Sediments
 Nutrients
 Flora and Fauna

rloodplains act as a2 source
or 2 sink for all of the above!
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There are some myths related to
Floodplain Wetland Restoration

Myth: If you want to reduce flooding — build a wetland

Reality: Restoring a wetland in a floodplain can have a
great benefit in restoring the dynamic stability of a
stream reach. This stability increases the ability of
the stream system to cycle sediments into and out of
the floodplain, increase temporary storage of
surface and groundwater, filter pollutants,
etc.
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There are also some myths
related to Stream Restoration

Myth: Water and Sediment enter flat
featureless floodplains during flooding
and re-enter the stream leaving the
floodplain unchanged

Myth: Sediment entry into the floodplain (if
considered at all) Is assumed to take
the form of “vertical accretion”, and
deposits at a uniform depth
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The Reality

« Large volumes of water and sediment cycle
through floodplains during infrequent but high
Impact runoff events

* The impact of these events creates highly
valuable physical features, plant communities,
and hydrodynamic cycles

— Natural Levees

— Backswamps

— Scour Channels

— Splays and Crevasses
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Solving Terminology Issues

¢ Stream

 Active Channel

* Floodplain Fluvial

» Riparian Zone System

» Stream Corridor The 4

* Riverine Wetland g'/fffaﬁz,'/ “ory _
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Fluvial System Boundaries

() L a n d S C a e P O S Itl O n Figure 1-1  Cross-sectional view of generalized stream
mmmmmmmm corridor showing three spatial dimensions in
which stream corridor habitats are formed
s o [ I s
I j—Terrace ————Flood plain ———Hillslope —
Climax Early

* Vegetative Plant iy Torest SO T Upland fores
Communities

* Hydrology

5 1km—m™M
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Hydric Soils Map A,
flf/ // “ny /e,
u,/r sr
(11 = bk QO//
 Use as “First Cut

* Includes all soils that are Laterally
Connected by hydrology

* Does not include other soils created by

Sediment cycling through floodplain y “,_,u
O°
— “Natural Levee” features g‘,"‘"A )
Ut 0E 0 “J:
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Water frorn surfaca actions

Episaturation “Runoff

“Overbank slow

Floodplain
Macrotopography -
“Abandoned Oxbhow?”

Water supplied by
short term peak
discharge

Maintained by sealed ./ '
or low permeability |
surface or subsurface -
soil layer



g::umr:ls;::uroes COI‘OS':I‘:;:OQI:%:':\?I; q% @ NRCS
s il TR 34

Lateral
Connectivity in
Episaturated
Soils

Long Term
Ponding -
“Hydric”

Short Term
Flooding -

“ Partially Hydric”
- Use Peak
Discharges

Active
Channel
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Endosaturation

Contrast this with Episaturation

Floodplain
Macrotopography

— Abandoned
(0)7¢ 1Y

Long Term High
Groundwater
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Lateral Connectivity In
Endosaturated Soills

s

Long Term High

Groundwater Lateral

_ % Connectlwty
- Use Duration W A7 ’
Flows

“Macro”
Feature
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Stream Flow — Groundwater
Correlation

Kanza Well1 52065 - WT Depth in. 11/1/06- 7/22/08. (Sensor 94,625 In. below GS)

Endosaturated
Soils -
Strong a0

_ £
Correlation A
between P
Groundwater | :

and Stream
Stage
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Flow Durations

Duration of Flow drives the Hydrology
Function in Endosaturated Floodplains

Long Term Snow
Melt Hydrograph -
Little or no Surface
Flooding

Function Driven by
High Groundwater
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— Daily mean di=scharge === Period of approved data
— Estinated daily mean discharge === Period of provisional data
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Peak Discharges

* Magnitude of Instantaneous Peaks
drives the Hydrology Function In
Episaturated Floodplains

Short Term Flooding

Provides Surface |

Ponding “Perched” |'| \'l \| |\|| | . |\‘ |‘ ‘||| " h\

Above Water Table R ".‘ " il ” |' |ﬁ|||| ‘ il |\||| | |‘|
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Non — Hydric Soils and Sediment
Cycling

Partially

Hydric -

“Natural W R

Levee” T iWatter
Hydric — e Con ool
“Backswamp” g b,

Not Hydric -
“Splay” or
“Crevasse”
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Wetland Classification Systems
Hydrogeomorphic (HGM) Classification System

Stream Classification Systems
Many more

*Davis (1899) than these
«Strahler (1957)

*Montgomery and Buffington (1993) Qé'vgi‘t’zges
«Schumm, Harvey, Watson. (1984)

*Rosgen (1994) All have
-Simon (1989, 1994) limitations

Assessment Models
«Stream Visual Assessment Protocol (SVAP)
*Proper Function Condition (PFC)
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Advantages of Classification Systems

«Standardization - Forces practitioners to
measure things in a standard manner
*Encourages thinking about processes
*Provides a basis for generalizing and
extrapolating data, knowledge, treatment
strategies, and testing hypotheses about
systems.
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Disadvantages of Stream Classification

- All classification systems have limitations that are
Inherent to their approaches, data requirements and range
of appropriate applications.:

» Key parameters such as bankfull flow or channel-
forming flow or discharge, or critical bank height, may be
difficult to determine or inaccurate leading to
Inappropriate classification.z

oIt is difficult to include dynamic processes, time frame,
and concepts of equilibrium or geomorphic thresholds in
some classification systems, which assume the stream Is
In a fixed state. 2

1- modified from USDA (1998) Stream Corridor Restoration. Principles, Practices and Processes
2 - Report No. 1. Development of the Classification System for Urban Streams, Dr. John R. Anderson
Center for Coastal Management Southern Cross University LWRRDC Occasional Paper 8/99



United States Department of Agriculture
Natural Resources Conservation Service

== ONRG

Assessment and design In stream
channels can ignore the fluvial system

Channel Design Analysis Considers
ransport ONLY Within the Active Bed

Not that big of a deal
for these channels

Threshold Channels (NEH 654.8)

Alluvial Channels (NEH 654.9)

An issue with
riparian wetlands if
significant transport
of material

Two Stage Channel Design (NEH 654.10)

Rosgen Geomorphic Channel Design
(NEH 654.11)
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Popular Programs (HECRAS) are one
dimensional and only look at the channel

enough in one dimension
and
The channel is very important
But

The nature of the tools can steer |8
the nature of the questions that §
are asked.
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Excessive aggradation in a
channel can reduce
channel conveyance

Reduce the
conveyance
and increase
the flooding

Disclosure: these photos are out of
sequence but they illustrate the point



United States Department of Agriculture % @ N RCS

Natural Resources Conservation Service

Excessive channel

aggradation can

| Change the frequency
| of overbank flooding

Excessive overbank
sediment deposition
can smother wetlands
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Looking Ahead — We Need

» Classification System for Fluvial System?
— Channels, Floodplains, Wetlands, Soll
Hydrodynamics -
 Hydraulic Analysis Techniques for Flow
Ranges that Access Floodplain
— HEC-RAS Split Flow, Floodplain Deposition and
Scour, empirical based, combination

« Restoration Technigues that consider lateral
connection of water and sediment between
channel and floodplain

— Floodplain Macrotopography, Vegetative Plant
Communities
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" What we can do now %

* Recognize the fluvial system

* Recognize limitations of current tools
» Use tools from other disciplines

« Communicate
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