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The knowledge and expertise of many professional individuals and organizations are reflected in this guide-
book. It is a collaborative project of the Chemung County Soil and Water Conservation District, Upper Susque-
hanna Coalition, and Southern Tier Central Regional Planning and Development Board. Additional input
and assistance was provided by the Hydrologic and Habitat Modifications Workgroup of the NYS Nonpoint
Source Coordinating Committee, the NYS Department of Environmental Conservation, the NYS Department
of Transportation, the Bradford County (PA) Conservation District, and others. Special thanks go to the many
individuals who contributed information, suggestions, photographs, and graphics to this project.

Funding for development and printing of this guide was provided by the Finger Lakes-Lake Ontario Watershed
Protection Alliance, the New York State Department of Environmental Conservation, Appalachian Regional
Commission, and the Coastal Zone Management Act of 1972, as amended, administered by the Office of Ocean
and Coastal Resource Management, National Oceanic and Atmospheric Administration in conjunction with
the New York State Coastal Management Program.

Chemung Gounty Soil and

Water Conservation District

The mission of the Chemung County Soil and Water
Conservation District is to protect and enhance the
natural resources of Chemung County by “develop-
ing partnerships and networks
and by implementing innova-
tive solutions to our natural
, resource concerns.”

851 Chemung Street
Horseheads, NY 14845,

(607) 739-2009

Upper Susquehanna Coalition

The Upper Susquehanna Coalition (USC), estab-
lished in 1992, is a network of county natural re-
source professionals who develop strategies, part-
nerships, programs, and projects to protect the
headwaters of the Susquehanna River and Chesa-
peake Bay watersheds. The USC is comprised of
representatives from 12 counties in
New York and three in Pennsylva-
nia.

183 Corporate Drive

Owego, NY 13827

(607) 687-3553
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Finger Lakes-Lake Ontario Watershed Protection
Alliance-FL-LOWPA

FL-LOWPA is an alliance of 25 counties whose goal
is to take the best information and techniques
available and adapt them to our local situation-
understanding that local problems, resources, and

Southern Tier Gentral Regional Planning and

Development Board
The Southern Tier Central Regional Planning and
Development Board provides a variety of services to

relationships vary from watershed to watershed
and county to county. We believe the best way to
protect water resources from non-point source pol-
lution is to develop solutions with partners who
will ultimately be responsible
for carrying them out. In es-
sence, we are working to de-
velop stewards, in our town
governments, on our farms,
along our shorelines, and in
our schools through our FL-
LOWPA programs.

units of government, agencies, and the private sec-
tor in Chemung, Schuyler, and Steuben Counties of
New York State. The primary objective of STC is to
participate in projects that benefit local government
and the business and industrial community while
improving the quality of life in the region.

~ 8 Denison Pkwy E.

Southern Tier Central
Regional Planning &
Development Board |

Suite 310
Corning, NY 14830
(607) 962-5092
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“Water is the most critical resource issue of our
lifetime and our children’s lifetime. The health of our
waters is the principal measure of how we live on
the land” Luna Leopold

W
__DISTRICT We intend for the contents of this document tO poth entice and challenge
the reader. We encourage users of this document tO supplement it with new
literature, and regionally of locally specific information. The comments, is-
sues and examples set forth should not be interpreted as specific advice nor
are they the official policy of any organization. Our intent for the information

contained will hopefully educate the reader on the complexity of streams.

The Chemung County Soil and Water Conservation District would like to
thank the following individuals for helping us make this guide 2 reality.

First would be Greg McKurth from Wyoming CO- SWCD, Jeft Parker of Steu-
ben Co. SWCD, and Brian Davis from Cattaraugus SWCD who brought up the
idea for a stream guide numerous times.

Second, is Jim Curatolo of the Upper Susquehanna Coalition, who assisted
the District in writing a grant proposal to develop a stream guide. Third,
the Finger Lakes- Lake Ontario- watershed protection Alliance Special Project
fund for supplying the initial funding.

The District would also like to thank all of the individuals who supplied infor-
mation, as well as reviewing of the guide.

Last, but certainly not least, Janet Thigpen for agreeing to develop the guide.
I can only imagine the countless hours and sleepless nights she had in prepar-
ing this document.

Our charge 10 Janet was to write a short and concise guide on the stream
process. It soon became apparent this would be an impossible task. Stream
processes are very complex systems and so there was 2 need to do the best we
could to describe them. This is the reason for the length of this guide.

please take the time to review the information in this guide. This was pre-
pared for the municipal planning board members who can utilize the infor-
mation, along with code enforcement officers, when reviewing plans for de-
velopments next to streams.

The highway department will find a great deal of information about dealing
with streams around their highway systems, as well as stream crossings.

Landowners can utilize the booklet so to have the facts where they can make
an informed decision before building the home next to the pabbling prook or
installing a pridge or culvert on their property.

The District hopes this guide will be utilized by many SO that the pain and
frustration of flooding and erosion problems can be reduced.

please sit back and enjoy the information in the guide.
Sincerely,

Mark Watts

District Manager
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We love our streams. We value streams and rivers for a host of reasons. As symbols of purity, renewal, timelessness, and heal-
ing, rivers and streams have shaped human spirituality like few other features of the natural world. The scenic beauty
and recreational benefits of flowing water increase the value of streamside real estate. Streams and stream corridors
provide vital breeding, resting and feeding areas for fish, birds, and wildlife. In addition, healthy stream systems provide
practical benefits by moderating floods and droughts. In short, streams enhance both the beauty of our landscapes and
the quality of our lives. (Photographs clockwise from top: courtesy of NYC Department of Environmental Protection;
by Tim McCabe, USDA Natural Resources Conservation Service; by Janet Thigpen, Southern Tier Central Regional Plan-
ning and Development Board.)




We hate our streams. When a stream or
river floods, washes out a bridge, or
erodes its banks, it can become the
bane of your existence. (Photographs
by Jennifer Fais, Southern Tier Cen-
tral Regional Planning and Develop-
ment Board; Mark Watts, Chemung
County Soil and Water Conservation
District; and Steuben County Depart-
ment of Public Works.)

Many well-meaning attempts to ad-
dress stream problems have resulted
in the creation of even more prob-
lems. This guide will help you to
avoid those mistakes. It includes basic
information about how streams work
and guidelines for living in harmony
with them. It is not a training manual
for managing streams, but should en-
able local governments and property
owners to understand stream pro-
cesses — and why streams don’t al-
ways behave how we would like them
to. It focuses on the common charac-
teristics of streams and how human
endeavors can disrupt and alter these
complex systems. With this under-
standing, you will be better equipped
to protect, improve, and restore the
waters that flow across your land or
through your jurisdiction.
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SECTION 2: HOW DO STREAMS WORK?

W ik . o Tl

Streams are more than conduits for |  LONGITUDINAL, CROSS-SECTIONAL and PLAN VIEWS }
water. They are complex systems of MAJOR STREAM TYPES ‘

DOMINANT

that do complicated work. In their ?
natural state, healthy streams per-
form many functions—such as puri-

fying water, moderating floods and N 1 e Bt T ST T Ml RS W
droughts, and maintaining habitat for
fisheries, birds and wildlife. Stream
and river systems gather, store, and
move snowmelt and rainwater in syn-
chrony with nature’s cycles. In the
process they move sediment and alter
landscapes.

STREAM CHARACTER

SLOPE
RANGE
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Streams come in many shapes and
sizes. They range in character
from steep, swift-flowing mountain ©1996 Wildland Hydrology Inc.
streams to flat, slow-flowing pasture
streams. The nature of a stream is in-
fluenced by the amount of water the
stream carries, the geology and soils
it flows through, and the shape and
slope of the valley that confines it.
Each stream channel is formed, main-
tained and altered by the stream itself
through the processes of erosion and
deposition of sediment. Over time the
stream will establish a channel shape
that accommodates its spring thaws
and summer droughts. If something
happens to change the conditions
that have shaped the stream, then
the stream will change its channel to
adapt to different conditions.

The general stream classification system developed by Dave Rosgen illustrates
some of the diversity of stream characteristics. Classification of a stream as one
of these types enables prediction of that stream’s behavior based on experi-
ence with other streams that have similar characteristics. (From “A Classifica-
tion of Natural Rivers,” by D. L. Rosgen, 1994.)

Heawater streams are small and
steep with narrow valleys

As streams merge slopes
| become gentler

Lower gradient streams

are more likely to meander
Slope: The slope of a streambed con-
tributes to how water moves and how
much sediment it can carry. The
steeper the slope, the faster the wa-
ter moves and the more bedload (i.e. “The river is the carpenter
sediments, silt, sand, gravel, boulders, of its own edifice”

and organic materials) can be carried -- Luna Leopold, 1994
through the channel. In flatter areas,

where the stream has less slope, it will  The channel and behavior of a stream can vary considerably along its length.
tend to deposit gravel or sediment.  Mountain headwater streams flow swiftly down steep slopes. At lower eleva-
The stream determines its own slope  tjons, the slope is generally gentler and the stream is more likely to meander

by erosion, deposition, and adjusting  ;cross its valley. (lllustration courtesy of Amy Reges, Upper Susquebanna Co-
its channel length by meandering. alition.)
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Channel: The banks within which low
and moderate flows occur define a
stream’s channel. The deepest areas
are generally connected, forming a
low flow channel. The streambed is
the foundation of a stream that sup-
ports the banks. Streambeds are
composed of a variety of materials,
which can range in size from large
boulders and rocks, to gravel, sand,
silt, and clay particles. The scour-
ing and deposition of this sediment
shapes the stream channel and its
floodplain. Some channels are rela-
tively stable, with little change in the
channel shape over time. Other chan-
nels are actively adjusting and chang-
ing their shape, usually in response
to changed conditions, such as in-
creased flow or a modification along
the stream. This change can occur
quite rapidly — which may cause prob-
lems for nearby development — or can
occur slowly over time.

Floodplain: Well-established rivers and
streams usually have flat valley floors,
called floodplains that are periodi-
cally inundated by high water. The
floodplain is an important part of the
stream system, because it provides a
place for water to go when it cannot
be contained in the channel. When
water fans out across the floodplain,
the flow velocities are dramatically
decreased and the energy of the
stream is dissipated. This relieves
the pressure on streambanks and al-
lows the water to be stored, thereby
reducing the amount of flooding that
occurs downstream.

The floodplain is formed by the
stream itself through the natural
processes of erosion and deposition.
Over time, the stream channel can
and will move across the floodplain,
eroding and re-depositing material.
People who live on floodplains can
attest to the volumes of mud that a
single flood can leave on their yards
or in their houses. Some have also
witnessed the erosion that occurs
when the stream channel adjusts its
location on the floodplain. This ero-
sion and deposition of bank material
is another mechanism by which en-
ergy is dissipated in the floodplain.

-~ Flood Prone —m™

Forest

Riparian___
Wetland

~—

Riparian
Forest Buffer

Bankfull—"

— Low Flow

Main
Channel

Floodplain

A stream’s channel and floodplain must accommodate a range of flow condi-
tions, from low flow to extreme flood conditions. (Hllustration courtesy of
Amy Reges, Upper Susquebanna Coalition.)

Streams are meant to flood. If no human development is located in the flood-
plain, then this area can perform its natural functions of storing and conveying
floodwater. Excess energy associated with high flow events is dissipated when
water spreads out across the floodplain. Vegetation slows the water’s veloc-
ity and the roots hold the soil in place, reducing erosion. A stream that is no
longer able to overflow onto its floodplain is often a stream with erosion prob-
lems. (Photo courtesy of Green County Soil & Water Conservation District.)

Some floodplains contain old stream
channels that carry water during high
flow events. These old channels can
relieve some of the pressure from the
banks by spreading out the stream
flow into multiple channels. (Pho-
tograph courtesy of Steuben County
Soil and Water Conservation Dis-
trict.)




Pools and Riffles: Some streams have
~alternating deep and shallow areas
 called pools and riffles. The deep,

slow water in pools provides shelter
and resting areas for fish. Shallow,
swift water in the riffles provides fish
with spawning and feeding areas. In
addition to their value to fish and
aquatic life, pools and riffles help
to maintain channel stability. Water
leaving a deep pool needs to flow up-
ward into the shallow beyond. This
upward flow of water slows it down
and dissipates energy.

Meanders: Many streams naturally me-
ander. These curves slow down the
water and absorb energy, which helps
to reduce the potential for erosion.
The velocity of a stream is greater on
the outside of a bend. The increased
force of this water frequently results
in erosion along this bank, extending
a short distance downstream. On the
inside of the bend, the stream velocity
decreases, which results in the depo-
sition of sediment, usually sand and A sequence of riffles and pools serve as speed bumps for the stream, slowing
gravel, along this bank. If you could  the water and absorbing energy. (Illlustration courtesy of Amy Reges, Upper
look at the long-term history of a val-  Susquebanna Coalition.)

ley over hundreds or thousands of
years, you would see that the stream
has moved back and forth across the
valley bottom. In fact, this lateral mi-
gration of the channel, accompanied
by down cutting, is what has formed
the valley.

NOTES

The looping pattern of a river or stream is called a meander. These bends re-
sult in a longer channel with a lower slope. (Aerial photograph by NYS Office
of Technology and Cortland County.)
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Braided Channel: Although most streams
have a single channel, this is not al-
ways the case. Multiple-thread or
braided streams can occur when the
stream receives more sediment than
it can transport. The excess load is
deposited within the channel area,
with the channel and island locations
shifting from year to year. Factors
that contribute to channel braiding
include high sediment supply, exten-
sive streambank erosion, backwater
effects (which reduce a stream’s ve-
locity), and flashy runoff conditions
that result in rapidly changing flows.

Erosion often occurs at the
bends in a stream channel.
This does not suggest that
straightening a channel will
eliminate erosion problems—
quite the contrary. Straight-
ening a stream will result in
a shorter, steeper channel, in
which water moves faster and
has more energy. This change
may upset the balance of the
stream, causing erosion, loss
of land, increased sediment
supply, loss of aquatic habitat,
or other problems.
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This braided channel formed as a result of backwater from the receiving stream
(Susquehanna River) where the stream has deposited large amounts of sedi-
ment. (Photograph courtesy of Bradford County Conservation District.)

NOTES

NOTES

As part of the water cycle, the ultimate source of all water in streams

is precipitation.

* The average precipitation in New York State is 44 inches per year
or 90 billion gallons per day. This varies across the state from 30
to 64 inches per year.

* One half of this (45 billion gallons per day) is returned to the air
by evaporation from land and water and transpiration by plants.

* Approximately 16 to 20% (14-18 billion gallons per day) seeps
into the ground and recharges the groundwater supply.

* Approximately 30 to 34% (27-31 billion gallons per day) runs off
into surface waters.




STREAM PROCESSES

[ Watershed Boundaries
S/ Streams

WHAT DO STREAMS DO?

* Collect water from
the watershed

* Convey varying amounts
of water

* Dissipate energy

* Transport and redistribute
sediment

* Seek dynamic equilibrium

* Change in response to
changing conditions

In the process of moving water down-
hill, a stream also dissipates energy
and moves sediment. These process-
es lead to the formation of a stream

channel that equalizes the stream’s A watershed is an area of land from which surface and subsurface waters drain
energy and achieves a dynamic equi- (0 a common receiving body or outlet. (Watershed representation prepared

librium. Changes in the watershed  py Michael Jura, Upper Susquebanna Coalition.)
and the stream channel can disrupt

this equilibrium and cause the stream
to adapt by changing its channel.

Watershed Drainage: Streams collect wa-

ter from the surrounding landscape. i S

The land area that contributes water v s, Shovd foimation L )
. = .- 5

to a stream is called‘ the watershed. e o e S I T

Falling rain or melting snow soaks - _ evasoration

into the ground and fills deprqssipns. R RS T £ ;*5 ; % 52‘:

The excess water flows downhill into ,f = H B

streams as surface runoff and subsur- ' i

face flow.

NOTES

Hydrologic cycle: The transfer of water from precipitation to surface water and
groundwater, to storage and runoff, and eventually back to the atmosphere
is an ongoing cycle. (Image from “Stream Corridor Restoration: Principles,
Processes, and Practices,” 10/98, by the Federal Interagency Stream Restora-
tion Working Group.)
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Stream Flow: The amount of water car-
ried by a stream can vary from none,
in the case of streams that are dry
part of the year, to extreme flood
conditions. Precipitation reaches the
stream by two different pathways that
affect the quantity, quality, and tim-
ing of stream flow:

e Storm flow: Some of the rainfall and
snowmelt within a watershed flows
quickly into the stream by flowing
over the surface or through near-
surface soil. This water is the main
component of high stream flows
during rainy weather and is called
storm flow.

e Base flow: The rainwater and snow-
melt that soak into the ground re-
charge the groundwater, which
moves slowly through the soil
and bedrock before reaching the
stream. The regular, continuous
discharge of groundwater provides
a steady supply of water to many
streams and rivers, which is called
base flow. Since water moves slow-
ly through the soil, the base flow
in streams can represent rainwater
that fell days, weeks, months or
even years ago.

Stream flow at any one time might
consist of water from one or both
sources. A stream that receives storm
flow, but is not fed by groundwater
only flows for a short period after pre-
cipitation events. It is base flow that
enables many streams to run year-
round — even when there has been no
recent rainfall. The amount of base
flow varies with groundwater levels,
so some streams will have continuous
flow part of the year, but dry up dur-
ing dry periods and droughts. Exces-
sive gravel in a stream can also result
in a dry channel when water flows
unnoticed through gravel under the
streambed.

uonendisaud

uonyeydidaid

saturated

Precipitation reaches the stream as surface runoff and by infiltration into the
ground where it contributes to groundwater flow. The amount of water fol-
lowing each flow path depends on the capacity of the soil to absorb water, the
amount of storage in surface depressions, and the amount, intensity, and dura-
tion of precipitation. (Image from “Stream Corridor Restoration: Principles,
Processes, and Practices,” 10/98, by the Federal Interagency Stream Restora-
tion Working Group.)

lag time
{'— )

b, recession

/ limkb

Rainfall Intensity (incheshr)
Stream Discharge (cfs)
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5 Time {days)
of rise

A storm hydrograph is used to show how the flow in a stream changes with
time for a single storm event. The blue bars on this hydrograph indicate the
amount and timing of rainfall. The lower curve shows the change in base flow
over time, which increases slightly as a result of the rainfall event. The upper
curve includes the more significant rise in storm flow due to runoff from the
rain event. (Image from “Stream Corridor Restoration: Principles, Processes,
and Practices,” 10/98, by the Federal Interagency Stream Restoration Working
Group.)




Energy Dissipation: It is important to

consider streams in terms of their en-

ergy. Streams start in headwater ar-
eas where there is tremendous poten-
tial energy because of the elevation.

This potential energy is dissipated or

used in the following order:

o Kinetic energy: As the water begins
flowing downbhill, potential energy
is converted to kinetic energy, or
energy of motion.

¢ Friction: As much as 95% of a stream’s
energy is used to overcome friction
with its bed and banks. Woody
debris or vegetation in the chan-
nel and on the floodplain break up
the flow and increase roughness
(friction), thus dissipating energy.
Streams also expend energy flow-
ing around curves.

e Sediment transport: Stream energy
not dissipated by kinetic motion
or friction is available to transport
sediment. This sediment has been
delivered into the channel from
the surrounding landscape and
erosion of the bed and banks.

e Erosion: Additional stream energy
is expended by eroding material
from the channel. This erosion
typically occurs during high flow
conditions, when large amounts of
water result in more energy than
the stream can dissipate by other
mechanisms. Material eroded
from the stream channel normally
constitutes a minor component of
the stream’s sediment load.

If you stand near a river or stream during a flood event, you may feel the ground
beneath your feet vibrate as gravel, cobbles, and boulders tumble against each
other as the force of the water pushes them down the streambed. (Photograph
courtesy of New York City Department of Environmental Protection.)

NOTES

I

The erosion, transport, and re-deposition of sediment are essential natural
processes for any stream system. Over geologic time, these processes cut val-
leys and shape the landscape. In the short term, the sediment supply and valley
shape are major factors in determining the channel characteristics of a stream.
(Photograph courtesy of USDA Natural Resources Conservation Service.)
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Sediment Transport: Sediment transport
depends on the interaction between
the topography and geology of upland
areas, which represent the principle
source of sediment, and the stream
system, which supplies the energy for
sediment transport. A stream devel-
ops over time to handle a certain sed-
iment load. When either the energy
or the sediment inputs are changed,
the energy balance is altered and the
stream system will adjust to the new
conditions. If a stream does not have
enough energy to transport the sedi-
ment load, deposition occurs. Con-
versely, if the stream has more ener-
gy than is required to transport the
available sediment, it will acquire ad-
ditional sediment by eroding its bed
or banks.

Change: Streams are dynamic systems.
Even when completely undisturbed
by man, a stream will not remain stat-
ic over time. This change may be very
slow compared to a human lifetime
or it may occur quickly. This natu-
ral tendency of streams to adjust and
move causes problems when develop-
ment is located close to a stream. To
make matters worse, human activities
often result in larger or more rapid
changes than those that would have
occurred naturally.

Dynamic Equilibrium: Despite frequent
change, streams exhibit a dynamic
form of stability. The changes and
adjustments in the stream system oc-
cur when there is an imbalance in the
system’s energy. As long as the condi-
tions that influence the stream’s en-
ergy are relatively constant, then the
stream for the most part stays in equi-
librium. If those conditions change,
then the stream adjusts to find a new
equilibrium. This process of estab-
lishing and maintaining a balanced
condition is called dynamic equilib-
rium.

It is not unusual for human actions to disturb the balance between a stream’s
energy and its sediment load, resulting in increased erosion and/or increased
deposition. (Photograph by Chris Yearick, Upper Susquebanna Coalition.)

Because the water and energy levels in streams vary with time, so does the ability
to carry sediment. When the stream does not have enough energy to transport its
sediment load, material is temporarily stored within the stream system. When high
flows return, this sediment is re-mobilized and transported farther downstream.
Point bars that form on the inside edge of bends are classic examples of sediment
in temporary storage between high flow events. These are natural and necessary
parts of the stream system. Ifa point bar is removed, the stream’s energy may cause
it to erode gravel from the streambed or banks to replace the gravel in the bar.
Those who have removed point bars can attest that these features almost always
return, supplied by fresh sediment during the next high flow event. (Photograph
by Gary Kramer, USDA Natural Resources Conservation Service.)

Dynamic equilibrium means that the stream moves and adjusts in
such a way as to minimize the energy of the system. The change is
what makes the equilibrium dynamic.




HYDROLOGY + HYDRAULICS =
CHANNEL SHAPE
Hydrology — The amount of

water available to a stream
Hydraulics - How water moves
through the watershed and
channel

Hydrology and Hydraulics: Each stream
has developed in response to the
amount of water it carries and the
way that water moves in the channel.
The volume and timing of runoff into
a stream is called its hydrology and is
dependent on precipitation patterns
and watershed characteristics. The
flow processes within a stream chan-
nel are called hydraulics and are in-
fluenced by channel characteristics,
such as slope, cross sectional shape,
and roughness (friction due to chan-
nel shape, sediment size, vegetation,
etc.). The size and shape of a stream

People change things in a
stream system and then blame

the stream for readjusting.

Many human activities alter either
the hydrology of a watershed or
the hydraulics of a stream channel.
When this occurs, it should come as
no surprise when the stream channel
adapts. Unfortunately, the stream’s
adaptations frequently impact roads,
bridges, and other stream corridor
development. Changes in hydrology
can result from development, drain-
age ditches, land use changes, or
other activities in a watershed that al-
ter the amount and timing of runoff
into the stream. Hydraulic changes
can be caused by projects that alter
either the channel or its floodplain.
These include: channel straightening,
bridge construction, channel mainte-
nance, filling of the floodplain, dam
construction, etc. Later sections of
this booklet will focus on the specific
impacts of common watershed and
stream system changes.

Q= Dsp 2 Qe 5

©1996 Wildland Hydrology Inc.

This diagram illustrates the relationship between the water in a stream and the
system’s ability to transport sediment. This relationship is shown as a balance with
sediment load on one weighing pan and stream flow on the other. The hook hold-
ing the sediment pan can slide along the horizontal arm to adjust according to
sediment size. The hook holding the stream flow side can adjust according to
stream slope. When any of these variables changes, then the system is no longer in
balance. If the stream is free to adjust, then one or more of the other variables is
likely to change until equilibrium is restored. Streams flowing over bedrock or in
concrete channels are unable to follow this relationship because of their inability to
adjust the sediment size and quantity variables. (From “Applied River Morphology,”
by D. L. Rosgen, 1996.)

NOTES
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When dealing with a stream problem,
the first step is to work with stream
professionals to understand the cause
of the problem. Is this change part of
the natural life cycle of the stream?
Is the stream responding to a change
caused by human activity? Although
no solution we devise is guaranteed
to succeed in correcting the problem,
the chances of success are greatly
improved if the proposed project is
based on an understanding of the lo-
cal stream and watershed conditions.

NOTES

Many common actions unwittingly contribute to stream instability. The fol-
lowing scenarios illustrate situations in which a stream is thrown out of bal-
ance:

* A dead tree topples into a small stream and diverts much of the water
flow against the opposite bank. Water still moving near the tree slows down
and deposits sediment. As sediment builds up around the tree, the velocity
of diverted water increases. Eventually the opposite bank begins to seri-
ously erode and a bar builds up over the fallen tree. Thus, the response of
the stream to the fallen tree was realignment of its channel around the tree
and erosion of the opposite bank. This is a natural and very common occur-
rence, in which the stream flow is altered along a small segment of stream.
The fallen tree is beneficial in that it improves the physical habitat within the
stream.

* To increase his planted acreage, a farmer clears the brushy vegetation
adjacent to a stream. He is then able to plow to the edge of the streambank.
This results in channeling of rainfall runoff down the bank face and the re-
moval of plant root systems that held the soil together. As the soil holding
the shrubs and grasses in place on the bank is slowly eroded away, this natu-
ral vegetation is lost, leaving a relatively smooth slope. The stream responds
to this smooth, unprotected surface by seriously eroding the bank during the
next flood. After several floods the farmer not only loses the land originally
covered by brush, but he also loses many valuable acres that he had farmed
productively for years.

* A real estate developer is clearing land near a stream. Although many of
the large trees are harvested and taken to a sawmill, much of the brush and
scrub timber is pushed by bulldozers into the stream channel to be carried
away by the next high water. During the next flood, the refuse is indeed
carried downstream. This debris, in combination with some dead trees that
have fallen into the stream, forms several very large brush and timber piles.
A few of these piles are positioned such that the stream flow is deflected
against the banks. As the lower banks are eroded away, the upper banks col-
lapse. Thus, downstream landowners begin losing land along the stream as
a consequence of improper land clearing techniques upstream.

* Rapid urbanization of a watershed’s upstream area has resulted in paving
and roofing much of the ground surface area originally available for rain-
fall infiltration. No provisions were made to protect sensitive features (e.g.,
wetlands, streams, forests) or to control the rate of runoff from this develop-
ment. As a result, the downstream flow during storms is greatly increased.
The response of the stream is to enlarge its channel by bank erosion and bed
scour to accommodate the increased flow. As a result, downstream land-
owners lose acreage along the stream because developers did not properly
mitigate the impact of their project on downstream flow conditions.



STREAM INVENTORY AND EVALUATION FORM

Watershed: County: Date:
Stream: Assessor:
Site # Photo#: WP Start: WP End: Time:
Valley Type: Length of site: Structure Type: Distance to:
D Left Bank D Both Banks ’—‘ Right Bank D Gravel Bar
Erodibility Variables Depositional Features
Bank Bankfull | Root % Root Bank || point Bars || Point Bars with few Mid-Channel Bars
Height (ft) | Height (ft) | Depth (ft) | Density Angle || Numerous Mid-Channel Bars || side Bars
D Diagonal Bars Channel Branching/numerous mid bars
% Surface Materials Stratification || Side bars & channel bars_L> 2/3 widths || Delta Bars
Protection Adjustment (1-10) Adjustment (1-10)
Cause of Instability

D Entrenched # D Incised #

D Poor Vegetation D Radius of Curvature too tight

D Too Straight D Human Influences D High Bank

| |Highw/p | | Loww/D | |High Velocity | | Material to Small

D Other Explain:

Estimated Near Bank Stress Prediction

D Very Low D Low D Moderate
ﬂ High m Very High ’—‘ Extreme

Visual Stream Classification Level Il
Current Type Potential

Riparian Vegetation

Bed Materials D Flat & Platey D Rounded-Sub Rounded Deciduous Overstory % Evergreen Overstory %
’—‘ Blocky ’—‘ Other Bare % High Brush % Low Brush %
Deciduous w/ Brush & Grass %  Grass & Brush %
Flow Regime Forbs % Perennial Grass %
ﬂ Perennial ’—‘ Subterranean ’—‘ Intermittent ’—‘ Ehpemeral Wetland Vegetation % Annuals w/ Forbs %
Perennial Overstory % Rhizomatous Grasses %
Debris and Blockage
D None D Numerous D Beaver Dams Few Landuse

D Infrequent

D Moderate

’—‘ Pasture D Hay/Fallow D Residential ’j Woods

D Cultivated Ag. D Commercial/Industrial D Brush
ﬂ Farmstead ’—‘ Woods w/ grass ’—‘ Construction

D Extensive D Beaver Dams Frequent
D Dominating

’—\ Human Influences

Meander Pattern Remediaiton Approach Permit Access

D Tortuous D Irregular
D Unconfined Scrolls D Confined Scrolls
D Irregular / Oxbows

D Regular

’—‘ Truncated
Distorted Loops

Comments:

When the “triage” team visits the stream, they use a worksheet to help with observing and describing the stream condi-
tions. Measurements are taken to determine the length of the impacted 