
Director’s Notes
This newsletter emphasizes the

importance of stream buffers in
protecting our waterways and reducing
flood hazards, especially in urban
areas.

The article summarizes some of
the social, economic and
environmental benefits of stream
buffers, and presents some of the
basic ingredients of effective stream
buffer design.  It also discusses
associated maintenance, management
and financial issues, as well as the
role of stream buffer ordinances in
carrying out local stream buffer
initiatives.  

Finally, the article presents a brief
overview of the highly successful
Lenexa, Kansas stream buffer
program.  

As always, we welcome your
comments on this and other important
issues.  Thank you.

Respectfully Submitted,

Paul Russell, AICP
Executive Director
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Expanding urban areas
can threaten waterways and
lead to greater risk of flooding
when proper precautions are
not taken. Stormwater run-off
is becoming a serious environ-
mental concern in many com-
munities. Paved parking lots,
roofs, sidewalks, industrial
sites, roads, and lawns con-
tribute to the volume of runoff.
From these and other sources,
toxins, pathogens, sediment,
hydrocarbons, fertilizers, pesti-
cides and other pollutants
eventually find a way into local
rivers, streams and reservoirs.
Since urban areas contain
many impervious surfaces,
rainwater runs off, reaching

streams faster and in higher
volumes than it would under
more natural circumstances.
This phenomenon also con-
tributes to flash flooding as
well as introducing significant
pollution levels into waterways
and increasing erosion and
streambank instability.   

Some intended remedies
actually contribute to the prob-
lem. The use of rip rap along
banks of urban streams and
lakes to prevent erosion is
having a negative effect by
reducing the ability of water
bodies to be naturally
cleansed. In some instances,
remedial measures compound
flooding problems when rain-
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of development rights (TDR)
arrangement. It provides devel-
opers with incentives to provide
land for greenways. The TDR
provisions are simply written
and designed for easy admin-
istration. The ordinance is a
culmination of years of plan-
ning. It is part of a holistic
approach to protecting
Lenexa's water resources.
(“Successful Implementation Of
Riparian Buffer Programs”,
Presler - 2006).

CONCLUSIONS

Stream buffers provide
many important social, eco-
nomic and environmental ben-
efits. These benefits include
reducing flood damages, pro-
tecting water quality, limiting
development to appropriate

areas, protecting habitat for
wildlife and plant species, pro-
viding passive recreation,
improving aesthetics, and
enhancing property values. 

Adopting a stream buffer
ordinance is one of the first
steps in implementing a stream
buffer initiative. The ordinance
establishes the intent of the
program and the degree of
protection to be provided. It
also regulates how, when and
where buffers are to be imple-
mented. 
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bank. “Tree snags” should be
removed from channels only
when they clearly present a
flood hazard. 

Nature will rearrange a
buffer to some degree. Natural
progression will replace
shorter-living plants with more
shade tolerant, long-living
plants. The buffer should still
be inspected periodically.
Always be aware of invasion
from exotic plants. Foreign
species have a tendency to
overrun and kill domestic vege-
tation that is most effective in
the natural cleaning process.    

STREAM  BUFFER  COSTS

Costs for implementing a
stream buffer vary and can be
estimated by taking into
account the length and width
of the buffer and costs for
materials and labor. Starting a
new buffer will require more
preparation work than if
expanding an existing buffer or
constructing a buffer that
already has some natural fea-
tures in place. Materials would
normally consist of plant and
seed purchases and the equip-
ment necessary to do the work.
Labor costs would be expected
to be the most costly aspect
and would include follow-up
maintenance of the buffer. A
buffer is a “pay for itself” com-
mitment. It can actually save
money over the long term by
improving flood protection and
natural run-off and reducing
costs associated with warm
weather upkeep of outdoor
recreation areas and open
spaces.

STREAM  BUFFER  ORDINANCES

Adopting a stream buffer
ordinance is one of the first
steps in promoting a stream
buffer initiative. Stream buffer
ordinances regulate when and
where buffers are to be imple-
mented and specify buffer
width, length and other stan-
dards. (“Successful
Implementation Of Riparian
Buffer Programs” - Presler,
2006)

Stream buffer ordinances
establish the degree of envi-
ronmental protection to be
obtained and the intent of the
stream buffer program. An
ordinance also clarifies defini-
tions of particular water bodies
and addresses best manage-
ment practices on water and
environmental protection. It will
categorize streams, identify
what comprises the flood
plains, and specify required

widths of buffers for particular
situations. Model ordinances
from such organizations as the
United States Environmental
Protection Agency can be
adapted to reflect local circum-
stances and needs in address-
ing watershed protection.

The ordinance can be
accompanied by maps that can
be used as companion docu-
ments to illustrate many of the
aspects set forth in the narra-
tive of the ordinance. The nar-
rative should also address how
and when the stream buffer
ordinance is to be applied,
permitted uses within a stream
buffer, stream buffer design
standards, buffer management
and maintenance, enforcement
procedures and conditions for
waivers and variances.

A stream buffer ordinance
should provide for variances
when merited, but should be
granted with care. Variances
from buffer requirements
should be considered if a pri-
vate landowner can show that
a buffer will cause undue hard-
ship. These requests are more
likely to have added weight in
a rural setting where agricul-
tural operations occur. One
intent of a buffer ordinance is
to ensure that development
occurs in appropriate areas
and not in locations that are
environmentally sensitive. A
buffer ordinance should
include some flexibility to
ensure that requests for vari-
ances are the exception rather
than the rule. (Etowah Habitat
Conservation Plan”- 2006.)
McLean County Regional
Planning Commission staff in

costs and can increase prop-
erty values. Forested stream
buffers can also reduce treat-
ment costs for public drinking
water by  trapping nutrient-rich
waters and pollutants, prevent-
ing these substances from
reaching public water supplies.
Stream buffers also provide
social benefits to the commu-
nity by providing open space
for passive recreation, and
often improve aesthetics,
thereby increasing property
values. Stream buffers can also
protect historic and archeologi-
cal resources and thus promote
tourism.

Other benefits include
reducing land maintenance
costs and reducing drought
through helping to maintain
base flow conditions in
streams. By controlling water
velocity and adding to the
quantity and quality of stream
flows, required public invest-
ment in storm water manage-
ment can also be decreased.
(“The Case For Preserving
Natural Stream Buffers And

Floodplains,” -Loudon Wildlife
Conservancy - 2006).

STREAM  BUFFER  DESIGN  

Buffer width and design
should normally vary with the
size and characteristics of the
waterway and adjacent water-
shed. It is generally agreed that

a buffer of any width is better
than no buffer at all. As a rule,
the wider the buffer the greater
the protection to the water
body. Criteria used to deter-
mine the size and design of
stream buffers include the func-
tional value of the resources to
be protected, intensity of adja-
cent land uses, and the func-
tion of the buffer.  

If a stream or river bank is
badly eroded, this problem
should be addressed first in the
design process. Stream bank
erosion occurs frequently in
urban areas where bank abuse
can be prominent. The use of
rip-rap (rocks and stones) and
retaining walls should be dis-
couraged since such methods
do not repair or reinvigorate
damaged banks. These meth-
ods are not aesthetically pleas-
ing and retaining walls may
have the unintended result of
increasing water volume during

This photograph illustrates a stream with no stream buffer adjacent to
farmland. Soils have a tendency to fill this small waterway further

hindering its flow (Indiana Geological Survey).
“The Right Stuff”

A buffer is most effective in
filtering run-off when the
water is allowed to soak
into the ground. It is
important to design a
buffer that prevents storm
water run-off from flowing
directly into a stream or
channel. Native plants can
accomplish this much better
than exotic plants. Many
trees, shrubs and plants
used in conventional
landscaping are non-native
to the United States. Such
vegetation can become
uncontrollable and a
nuisance.

This photograph illustrates the different parts of the three-zone stream buffer design.
Vegetation is thickest in the zone closest to the water then gradually thins depending on the

size of the stream (photo from the Paxton Creek Watershed and Education Association).



storm events. These options
should only be considered to
prevent significant losses of
land or property. Stream banks
can be built up by using nat-
ural materials and utilizing
widely-accepted engineering
methods in bank stabilization.

When dealing with steep-
sloped banks, a wide buffer
(minimum of one hundred feet)
is usually recommended to
control the sediment and cont-
aminants. Buffers should
extend along streams and
water bodies of all sizes to be
most effective when cleaning
up regional watersheds.
(“Urban Buffers”-Rivers, Banks
& Buffers Newsletter-2006).   

Buffer  Zones

Stream buffers are usually
comprised of three zones: 1)
the streamside zone, 2) middle
zone, 3) and outer zone (see
photo on page 3).

Streamside Zone

The streamside zone is
closest to the water body and
protects the immediate bank.
The best streamside zone
buffer is comprised of larger
trees and shrubs. To obtain the
best results, it is recommended
this area be allowed to grow
with minimal to no trimming to
obtain the best results. This
zone does not have to be very
wide but should be thick with
vegetation. A streamside zone
is most effective when it pro-
vides stream shading and sta-
bilizes stream banks.

Middle Zone

The middle zone, or man-
aged use zone, extends from
the top of the stream bank and
inland. Smaller trees, shrubs
and perennial ground plants
are recommended for this
zone. The width of the zone
varies depending on the size of
the stream, its slope, and the

nearby land. Some minimal
clearing may be permissible for
recreational use.

Outer Zone

The outer zone, or upland
zone, of a stream buffer can
be comprised of grasses of
medium heights, gardens, or
compost piles of non-specific

widths. Adjacent land use is
typically turf or a meadow. The
function of this zone is removal
of pollutants before entering
the forested buffer.

Buffer  Widths

The width of the buffer
zones should vary with the size
and condition of the stream.

Generally, the buffer width
should increase as the size of
the stream increases. The
buffer should also be wider
along water bodies that are
more threatened environmen-
tally. Buffers can be extended
to three hundred feet from the
middle of the waterway in
worst case scenarios. McLean
County streams and drainage

patterns are illustrated on Map
1. 

Buffer  Vegetation

A buffer is most effective in
filtering run-off when the water
is allowed to soak into the
ground. It is important to
design a buffer that prevents
storm water run-off from flow-
ing directly into a stream or
channel. Native plants can
accomplish this much better
than exotic plants. Many trees,
shrubs and plants used in con-
ventional landscaping are non-
native to the United States.
Such vegetation can become
uncontrollable and a nuisance.
Vegetation to be used in
stream buffer design should be
obtained from a responsible
supplier. 

MAINTENANCE  AND
MANAGEMENT  

The most effective buffers
are often those occurring natu-
rally. Fallen leaves, twigs and
thick vegetation help the buffer
break down pollutants and
soak up water. Wildlife prefer
heavily vegetated areas and
natural debris that falls into
streams, since it provides
hiding places. Debris that
should be removed includes
man-made trash or natural
debris that could form dams or
cause inundation. If a large
tree is in a position to fall and
cause damage to a buffer
system, the tree should be cut
or trimmed back, leaving the
root system in place. Root sys-
tems help stabilize the stream
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cooperation with
Bloomington, Normal, and
McLean County planning
and engineering staff are
currently investigating
stream buffer requirements
of other regions for possi-
ble local applications in
areas of urban develop-
ment in McLean County.

THE  LENEXA,  KANSAS
EXAMPLE

Lenexa, Kansas was
one of the first municipali-
ties in the nation to suc-
cessfully implement a
stream buffer program. The
general public acknowl-
edged that it was important
to balance development and
environmental concerns as a
quality of life issue as stated in
the city's comprehensive plan.
The community had experi-
enced a flood in 1998 that
spurred watershed master

planning and implementation
of a stormwater management
plan. 

In March 2001, the city
passed its stream buffer ordi-

nance. Officially, it was
referred to as a stream setback
ordinance. The ordinance was
met with overwhelming
approval in the community. The
ordinance applies to all land
and new development along
stream segments in the com-
munity. It stipulates a three-
zoned buffer along storm
segments mapped by the city.
The stream corridor map
includes most streams in the
city including stream headwa-
ters and many intermittent
water bodies. The width of the
buffer requirements varies
based on the stream segment's
size and water quality classifi-
cation. Water quality of streams
is classified on a scale of one
(high water quality) to five (low
quality/highly impaired).

The ordinance includes
provisions similar to a transfer

water is routed from residences
into narrow, natural or con-
structed channels. This process
relieves residential flooding in
one area by transferring it to
another. This type of problem
solving can lead to greater
destruction of property.    

HOW  STREAM  BUFFERS  CAN
HELP

The use of stream buffers
can help address urban
stormwater runoff and related
flooding and water quality
issues, and thus provide a
range of social, economic and
environmental benefits. A
stream buffer is a strip of vege-
tated land along a water body.
In some parts of the country,
stream buffers are referred to
as “vegetated filter strips”. This
term refers to the buffer's ability
to filter sediments, nutrients
and pollutants from surface
run-off. (The Scientific
Justification For Stream Buffers”
- 2005)

Environmental  Benefits

Buffers are important for
erosion and sedimentation
control and for maintaining
aquatic integrity. By definition,
buffers preserve riverbank veg-
etation and resulting erosion
and destabilization of the
shoreline. Lack of vegetation
exposes water to more sunlight
and raises water temperatures
to harmful levels for fish and
their food supplies. Waterways
must be able to withstand
scouring currents, fluctuating
water levels, flooding, and sur-
face run-off. The potential for
flash flooding rises with the
increase of impervious cover
resulting from urban develop-
ment. Buildings are also being
constructed closer to water
bodies and may be threatened
when major rain or thawing
events occur. (“Urban Buffers”-
River, Banks and Buffers
Newsletter - 2006).

Stream buffers prevent
both surface and subsurface
water from overwhelming a

water body. A stream buffer
captures more rainfall, thereby
preventing flooding and con-
tributing to groundwater
recharge. This improves water
quality so streams, rivers and
lakes remain healthy. Stream
buffers not only limit flooding
but keep harmful pollutants
from entering the watershed,
stabilize stream banks, improve
soil quality and assist wildlife
habitats in and around the
waterway.

Vegetation that makes up
a stream buffer allows runoff to
soak into the ground and thus
helps recharge groundwater
and natural wells in addition to
reducing flooding. Strong root
systems help hold the soil and
control erosion. Buffer plants
can provide seasonal blooms
that attract birds and insects
and help protect vital local
ecosystems. Permanent vegeta-
tion along a stream bank pro-
vides a living filter for both
surface and subsurface water
running off the land.

Social  and  Economic  Benefits

Floodplains protected by
stream buffers provide many
social and economic benefits.
Buffers can help reduce the
cost of flood control and flood
damages by storing storm
water and thus protecting pri-
vate property from flood
events. These floodplains pro-
vide space for natural stream
channel shifts without flood
damage and costly flood
restoration projects. Protection
provided by floodplains
decreases property insurance

No mow areas such as this one are common where stream buffers are implemented near
residential areas. Note the mowed footpath to allow for pedestrians to walk within the

buffered area (photo from Sweetwater Farm in Southampton, PA).

Severe erosion might require streambank repair before planting vegetation.
(Photo from Prince William Conservation Alliance.)

Stream buffering can control stream bank erosion such as that
illustrated in this photo (photo by Sally Letsinger for Indiana

Geological Survey).
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