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THE CREEKSHEDS PROJECT

This booklet is one resu4t of a research' and development project conducted by'tne
Huron *tver Watershtd Council for4and with .the assistance of the Office of Water
Research and Technology; U.S. Department of thenterior It.draws on erxperienoe
gained digihg that prdject and on othe'r publications developed' for communities in
the Huron River kilter:shed .

The project explored methods and .techniques of managing the natural sib -units of a
river's watershed. Its CREEKSHEDS It involved the study of the tarying effects of

_different land uses on creeks or streams in an urbanizing region Pa/rticular emphasis
was placed upon developing special management programs tailored to local con-
ditions and poirits of view.

ABOUT THIS BOOKI,ET...

Creeksheds are significant but often overlooked elements in the local natural environ-
ment: Important functions are performed and benefits provided by creeksheds when
their natural systems remain intact. In areas where urbanization has occured, these
systems often have been, disrupted resulting in lost benefits and the need for costly
public,construction projects.

-
This booklet has been written to provide basic information about creeksheds for
thos0 in urbanizing areas, why they areimporctant, how they are, adversely affected
by 'urbanization and what pan be done to protect cr,eek benefits and avoid problems.

The booklet presents only the most essential information relating to small watersheds
and their management. It is intended as a non-technical publication for -those with
an interest in -protecting creeks but without experience in water resource problems.

r

It4s hoped that the booklet will serve as a source book for information and as a guide
for action. The experience on which it isillsed is from the Great Lakes region and
from Southeast Michigan in particular. However, tescond mons, issues, and problems`
found in1many other parts of the country are' very ,similar. The management
approaches suggesteeHrefb for creekshed protection and improvement 4111 therefore
have many applications elsewhere.

,
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WHAT 1$ A CREEKSHED?
A creekshed is the watershed or drainage basin of a creek. It is a
nature' land and water unit consisting of a stream and all the land
that drains, into that stream. Creeksheds have a wide variety of

ephysical characteristics. They may be very large in area or only a
few square miles.- Their topography may vary from nearly flat to.
rugged and steeply sloping. There may be great differenCes in
types of land use, soils, vegetation, and slope of the creek bed
all of which can greatly influence the water of the creek.

The term "creekshed" is not one that will be found i,4 textbooks
or in research literature. It has been. coined to draw attention to
the, special importance of small, natural, environmental units to
thos\ who. live in the *Communities closest to them. A' creekshed

t. whosi natural systems are intact provides a variety of benefits
for the communities within its boundaries. But creeksheds also
are the sub-units of a watershed. They are the building blocks of
the river system and as such provide a direct local contribUtion to

-regibnal water quality. Thus actions within the land area of a
creekshed which adversely affect the creek will very likely have
an ultimate adverse impact on the river.

IP
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WHY BE 6ONCilliNgD?: BENEFITSA CREEK CAN PROVIDE

Water Supply . Amenity

t.

The, waters ilthe creek are used in many areas for domestic and
agriculture pur s, we swim in them, irrigate from them, and
they supply water for livestock or other farm animals..

Recreation

. The creek serves as an informal n'eighborhood or community
recreation resource. One may walk along its bank's, fish in it,
hunt along it observe or study, nature along it, photograph it,...
or simply enjoy viewing it':

I0,

Creeks and their adjapent lands are a distinctive signaturedn the
, landscape. They off& a natural contrast to the character of the
human-built envirgnment. Vegetation encloses or divides the
landscape providin visual variety.

a

Drainage

1_

A creek serves as a collector 'of stormwater and as:a vans of
conve9ingitiat Water into another, larger watercourse. During
heavy rains or spring floods, a creek -channel and its flood plain,
if free frOrm i development, can accommodate significant increases
in 'water flow. Development in the creekshed must be carefully
evaluated for its effect on drainage.

3
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any forms of witdlifg Apend upon'thv creek for food:shelter, ,°
breeding habitat, or**ater supply. ThJre areflistitictive fours
of Aldlife which are associated with the stream +itself, the wet-
lands in the creekshed'and with the upland areas. Many species

of .birds; fish, Jrici, mammals afe found in the creekshed.

. .

4

Creek corridor
Their, pr
near a creek cor

. Try
an important link in an open spade system.

cedes one td "read" the landscape: If the land
or is sensitively develoaed, the creek.can pro-
ropace. Visual access is often all that is re-
is "open" effect. %.,.

'vide a sense, of
quired to achieve

S.
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A cREEKSHED
?

;C1 ENT ,
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' In order to better understand haw creeksheds are changed'it is
important tokridliralagut the'natural systems and natural resource
base of suaian environment. The ':parts" of the creekshed, the
water cycle (or how water moves through a creekshed), and the
teldtionship of the creek to the river into which it flows are
prelen,d by this and the next pige

Ipppnents,

'

1

13 -.

s tit waterchannel,, the banks of the creek, and '
nima life associated with the creek bed. The

ve lately. along The creek banks is also included in
Ithis component. The creek bed' is 'the most fragile and easily
damaAL component in the creekshed. The- land usAthanges in
other parts of the creekshed, in' many cases, 'Will cause drastic
cange§,.in all aspects of the &eekbed: water quality, water
quantity, channel shape,bank stability.

Creek 'COrridor . . A NA

0
10

The creek dorridor-is a strip of land of variable width on either
side of the creek bed. It contain singly or in combination those '
Sensitive areas Which if alteted MUd seriously degrade the' k. ,

The corridor is made up of the' following elements when t e

'direC'tly associated with the creek channel: vegetation aldng e
nhatinel, wetlands; slopes over 12% and soils whose physical
characteristics make them inappropriate for; development

U "
J.

' pIttct
.

.

the balance-of the land in dr creekshed is upland, proportionally
r'a the larget.component ina ireekshed. The way in which this land .
Is managed or used will influence the quality, quantity, and timing
of ktorit water runoff from the upland which in turn will greatly
influen.ce. e magnitude of problems in the creek corridor or
creek be Depending on the region of the country the upland
could be quiterollrng, ratherrflat, quite steep or some co rribi nation; .

of these. '. ot.

. :414
.
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Witter cycle

-The water cycle titogether living and "non- living Minks in a
creekshed. It is called a water cycle because water moves be-
tween (and over or through) the land and the...atmosphere and
back Again to the land. Most of the water falling as rain or,snow
does not reach the creek at all. Much rain onowfdll evaporates
almost immediately back into the atmosphere or isjbsorbed by
vegetation. The water remaining on the.earth can reach the creek
in two ways: 1) by running of the surface of the land directly
into the creek or, 2), by soaking into the soil and becoming part
of the groundwater which may feed the creek through under-
ground seepage. The water cycle can be severely altered by land
use change associated with the urbanization process which re-
duces the water holding capability of the soil or create's irril)erme-
able surfaces. A more detailed account of the changes appears on
pages 11-12.;

e1 N

Creek-River *elationships

Creeks ultimately floW into o ther, usually larger, bodies of water.le
Trle draihaso area of the Cr ks or tributary streams flowing into

river make up the river's watershed: craeksheds are the subunits,
of building-blocks, of a river's wqershetl. What happens to the
land-area of a creegshed will greatly influence the quality and

1 quaniity of thrcreek's water and in turn greatly affect the river
into which It flows. Every property owner or land manager

.. (individual br oZrporation) in 'a 'creekshed can directly or in-
, directly influence the creek and in turn pailarger systein of

which the creek is a part. If wisely managed the creek will
provide IMportapt environmental, economic, and social benefits
to the local communities in its immediate proximity and in
addition the creek will protect' or improve the quality of the
river. . .

4/
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URBANIZATION: SOURCE OF CHANGES
t

Urbanization is the change in land'use from generally extensive, open uses (such
as forestry and agriculture) to mbre intensive uses (residential, commercial and.
industrial uses). Urbahization is caused by population growth 'and movement
within a region or state. The demand for housing, ransportation, commercial
space and commkinity services will alter the way land is used and cause rimy.
modifications in the landscape. The chart below indicates the major actions.
associated with or stimulated by urbanization and the impacts such actions may
have 'on local water resources. The illustrations at right depict.some of the visual
changes in a creek as urbanization progresses.

Change in Land Use

Early-Urbanization
Rempval of trees or vegetation

4

Scattered city:type tiesidences

Limited water and sewage facilities

Construction of septic .tanks and unitary drains

a..

Middle Urbanization
Bulldozing land fat mass housing, top-soil removal

.wnstr uctio4 of houses,. paving streets, building
and gutters, driveways. parking lots, street

drains, filling of watlands,
lint reated-o r inadequat e ly treated sewage dis Charged
in streams

Late UrbanizatioV
Additional houses, streets and public, commercial;
industrit uses

Channeli of creeks chahged to artificial channels or
tunnels (building in flood plain)

Enclosing Creek for all or partof its length_

(it- 17

Possible Efleot on-Water Resources

I.

Decrease in transpiration (water vapor given off by
vegetation)

Increase in stormflow of coek

'reined sedimentation in streams

Possible contamination of nearby wells or streams
'from overloaded sanitary drain system

Accelerated land erosion and stream sedimentation,/
increased flood flows

Decrease infiltration, resulting in increased flood
flows, lowered ground water levels, overtopping or
undermining of banks. lowered water quality

Pollution of streams, inferior quality water avail-
able for downstream water supply aM recreation

.

Reduced infiltration and lowered water table, high
flood flowsand lower basaflows
Increased flood damages and flooding downstream

Increased'flooding and fkiod dam'ages,` health con-
cerns due to water back up. lowered writer quality
in river
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An tirlia4izedCreekshed
. The land use changes and their conseqUences for water resource's

on the preceding page combine to produce i special set
Woos in an-ucbanized theekshed. The chart orYpage 7

indicates how creek bentlf its can be degraded as land area of
the ciieldhed is built up. Many* soda! and/or omic gains
may be realized as this urbanization occurs. The blem is thit
these gains areNat balanced against all of their costs. Creek
benefits as a result are 'ofte lost forever evert thougb large sums
of money 'may be ultirnately spent to deal viith the impa&s pf
development upo,n the cieekshed. .

,

" .
4

IMPERVIOUS SUR9CE .
A major portion of she land,surface has been rriade lfmpervious
through intensive tisb pi` the land.. ROoftOps didei,Valksf,drit4O:'
wvys., curbs and guttersi-Fods and parking lOticrept4de ti,tq soil
and natural- groutid:cowei. As a reiult,Ihere is littlk infiltretion,`,, .

,. of water j0110 the ground below the herb surfaces. filltistof he '';
predipitation runs off directly through doWnepo*ectrtneCted to,

,

, storm drains or over the land, and into,gottOd I/towers: , ,
k

,,

A Ti. *..
.`7, .1 . ' ' . , ' ' S '

. UNOFiGROOND StORM,13EiAIN %. .1 -.' ' .. ,
' - 4 s '

'To accommodate fiat inreaseci, rctptoffe,araini4esifstim physically
separate /romlhe original creek. hash,Peerf'construeteci below the, .,
ground to collect and transport gtorfrn water to the Met 4,MOSt;
downspouti-'from houses, and buildings are connected `to,the ''..

storm drain.. So too are blacking' Idts and, guttell. .. .
. . .

1 2 , V . * #, 1 : .0 0. ' : :: A

V

'CREEK CONE : r
I ` ' ... 10'\ 0 . ' '_ , ; '4 ' ".

,The creek itself has ceased tae,xist as-irratural tirkit dniihesu'rfacq r
of theland. The flow of water has been itenYbvedfrom its chari; -."
nel on\the surface of the land and placed iirteoncr,ete pip. iaCtrild '.

i',.- * 4 . - . , . -. .

h .

below grbirnd.

19

FLOOD PLAIN [$EV&LOPMENT

Ci.

ieveloprnerit

h s occurred in the original creek bed and on th%
. landmmediate adjacent to the creek. These flood plain locr,
Irons are still s bject to flooding during periods of high voter,
even thdugh normally there may be no 'indication of the Potential'

.., , t
. 1 . . ...

..."J'

ET 'QUALITY,
pwooncentiationi,of people and uses in the urbanized area has
qlsa. c'bncentrated the amount of dirt, debris and organic matter,
that fjniis its way Into the storm drainage system. Such pollutants
'severely reduce the quality df water in the "creek". The lowered
waterguality restricts- the u of the liver for water supply by
downstream 'communities, treOuces the range oh recreational op- '
pprtlinity walla le to community residents?degrades essential. `
aspects of the- Idlife habitat-associated vrt,th the river and im-
pairs the river's visual appeal. -

.

.'
,

*

ate"

.29
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CAUSED BY URBANIZATION
SOIL EROSION/SEDIMENTATION

SOURCES

Erosion and sedimentation are almost hidden
problems. Soil may be washed off at con-
struction sites, from slopes without vegetative
covet, from cropland, exposed streambanks,
anskroad constructionsites.

EFFECTS

Sedimentailon can lower water quality, clog
drainage ways, contribute to flooding, destroy
wildlife and their habitat (particularly fish),
reckiCe visual' and amenity values of the creek
and ;necessitate costly dredging or removal.

CHANGE IN RUNOFF CHARACTERISTICS WATER QUALITY

SOURCES or CHANGE SOURCES

Runoff characteristici are those which influ-
ence how last and in what quantity water
running off the land gets to a creek. Changes4
to the .creekshed land surface which increase
the impervious surface (for example, rooftops,
parking lots, streets) will change the runoff
characteristics..

EFFECTS

.

What happens on or to the land influences the
quality of the water in the creek. The sources
of lowered water quality include the organic
and inorganic material washed off of streets
and roads and non-point materiel from agri-
cult0 operatieins (iediment, organic matter
and nutrients). .

.E. ,

-1 wATS4e LkAIV-4-b
<%, ' Alm:A.1w

BEFORE 1VFTER
MODIFICATION 1 MODIFICATION

As piopottionally more water runs'off the land
surface than infiltrates the soil many conse-
quences may occur: the rate and amount of
erotiop may increase,' flooding downstream
will occur more often, wildlife habitat will be
destroyed, the flow of the creek will fluctuate
greatly,. .

EFFECTS

Poor water quality reduces the usability of the,
water and creek environment and is likely to
harm the water course into which the creek
flows. Many uses may be affected by poor
water quality: local recreation, wildlife, amen-
ity, water supply.

2i
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actions in Sens eve Areas ,

Thq opera, problems referred to on page 10 occur as a result of
specific actions. On this and,the followipg page the four most

sensitive toils
ACTIONS \ IMPACTS

Clearing/Grading . erosion and sedimehtation; increased run-off
loss of water storage capability

- .-

Filling
/Compaction

.
. 1 ..

-#

,

alters soil comgosition and moisture contentresults on change
-of vegetative cover
1-teduces infiltration and thus water table levels

increases runoff ' ,t
,

likely downstream sadomel(tatton and flooding '

Roofing/Paving erosion and sedimentation
.. . `

.

increased-run-off .

may alter natujral surface drainage
lest water s)orage capability,
if storm water run-off water is conta mated, water quality is
lowers& .

, Liquid Waste,
Disposal'°

. I '
soil may not perciillate or support be eria necessary to
assimilate organic wasteresults in p nclong, odors, contamina-
tion of surfaiie and ground waters, neal health hazard
if transported to water course, it ma increase biological
production .

Fertilizer/Pesticide
Applicatioa

,

'

potential for surfice. run-off Into cr k's (on impervious soils)
may accumulate in soil changing nut lent characteristtbs and
altering surface vegetation -
see the bit* on the "wetlands" pa

- (--
Plowing

..

r , ,

possible soil erosion causes admen

/Cultivation

turbidity produced by soklimentatio
quality and may affect fish habitat

.I

.

ation down stream
causes lowered water

. ,

.

2
00

sensitive areasof the creekshed environment are shown along
'with the consequences of certain actions Which may occur within
each area. ,

-corridor vegetation
ACTIONS IMPACTS -

Clearing/Grading
'

.

.

destroys natural vegetative cover and wildlife habitat-
may alter surface drainage patterns ' ,-
loss of amenity .

exposes soil to erosive forces '

,

Filling
/Compactiofn,

. .

-
clesttoys natural vegetative cover and thusApiliiife habitat

.. fill material or soil in compacted state may hot support
original plant species .
change in underground drainage pattetni effecting surface
veglition in the area . .

.. .

Roofing /Paving
. ,

.

destroys natural vegetative cover a wildlife hieitat
increase) run-off; thus uantity of iva in creek '

. reduces infiltration a he level of t water table
altered surface drainage

, Liquid WariPpotential
Disposal

. .

. t

health hazard if chemical contaminants arenot first
removed
may be incompatible with plant species disrupting growth
patterns or destroying valuable species
could act as a fertilizer in water
excessive disposal could plug soil causing standing surface
water

Fertilizer/Pehicide
Appitcatibo

;('
r .

pesticides could cause harm to life forms in the food chain of
the primary consumers of the vegetation , .

application-may end up on vegetation other than that intended
may accumulate in soil, or pollte ground or surface water
resourcei "

Plowing
/Cultivation

.

%IlinwollmImeelllr'

destroys vegetative cover and wildlife habitat
exposes soil to erosive forces.
possible loss of valuible top soil necessary to support
vegetative cover -,

, '

or,
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.

-steep slopes (.._..1-2%.

. ACTIONS . IMPACTS ' ,.

Clearing/Grading

.
.

loss of wildlife habitat
1 -

' change in drainagepatterns .

erosion of;exposid surfaces and sedimentation on land or in
water flooding, lowered water qualityvisually Kuntractive
remaining slope may collapse, later ihnotipilized

.

Filling
/compactign

)
*-

. . -. .
same as above plus change,mief titration rates'r'

,

.

MO

'Roofing/Paving
-. ..

.

-- .

,
during construction, same as "clearing/grading"
increased runoff % .

potential for direct run-off into creeks
.

.

A'.

Liquid Waste
Disposal

. .
.

:

,
NOT APPLICABLE '

_...) .
1 .

Fertilizer/Pesticide
Application

,

- .

.
... , w

potential for direct run-off into creeks . .

increased biological production (algae, weed growth, undesirable
animals) when runofit reach's water r
ve*ation removed may increase chance of erosion, bank
collars. . k -

or
.

Plowing
Mint ivation

.

soil erosion causes sedimentation in stream losi of fish habitat,
reduced flow in stream. ,

decreasid water quality due to turbidity
bawl quality'lowered

_ '

ti

,

iff

*

wetlands J

ACTIONS " IMPACTS
.

.
Clearing/Grading

.

loss of wetland function (water storage, ground water recharge)
lose of wildlife labitat (shelter, food supply) /
lost water filtering capability
likely downstream sedimentation and flooding

.:. .

,

Filling
/Compaction_

. ...

,"
see "clearing/grading" above .

surface water flow blocked (positsfe higher water levels
,upstream)
local groundwater iable may be lowered .

increased runoff and higher peak water levels downstreim
.

Iii

Roofing/Paving

-

. . - -,r''''
"hard" surface increases runoff- higher peak water levels
downstream-
lost water storage capability
vegetation and v/lldlifs habitat destroyed
.1011i water infiltrating soil lepers ground water table
contaminated storm water runoff lowers water quality
bank and creek bed erosion due to increased flows

. '
.7

Liquid Waste
....
Disposal

` '.4e

. .

. nutrients increase biological production (algae or weed 4
growth, unwanted animattpecies)

. coliform bacteria may cause public health hazard
drinking water supplies may be impaired
lois of local recreational use se

visual, quality is lowered
.

0 .
Fertilizer/Pesticide

Application

.

nutrient overloads increase biological production (algae,
weeds, unwanted animal species) .
flow of creek reduced by cwersirown vegetation

. chemical poisons destroy plantrind animals, contaminate
water resources alL

. 4-
*tickles resist decomposition andlIbuild up' .11

lla

---
lowing
. .

J on

soil erosidn causes sedimentation in stream-loss of fis bitat,
flow in channel restricted, water level during high flow
increased visual "peal lowered , a,

decreased water qualiteue10 turbidity.

4.



STRATEGIES

Goals of Action .9
Action by,indiyiduals, businesses or communities is undertaken to
peldeve certain predetermined objectives. The following goals
are, suggested as realistic objectives for the recommended actions
beginning on page 15.

To protect existing benefits provided by the creeks.

To prevent the future pollution of creekS in urbanizing areas.

To save individuals and communities the grearexpense bf cor-
recting problem situationtmhich can be avoided.

To transfer the costs of 'prOtecting the creek benefits. to those .
responsibkfor the causes of environmental change.

. .
To maintain a flexible, open-minded approach to dealing with
creek related decisions.

a

Environmental Concepts
Basic environmental concerts should be recognized and incorpor-
ated into whatever actions are taken to protect or improve a
creekshed. (The general statements low are translated into
Creekshed Management Principles on thefollowing page.)

The environmer4 is made up ofbio- geo- chemical cycles which
are linked togetifer and interrelated.

The flow and amount of essential nutriesrls (phosphateiand
nitrate's) determine life processes. Nutrients are cycled between
living and con-living, between plants and animals and between
water and land systems.

Actions in or on one part TIPthe environment may be felt in
some other part of the environment.

WWre major yvater and land systems come together the
a much realer diversity of species and higher productidty
t exist-sin either alone. Such areas are called ecotones or
"fflOs". The creek corridor is such an edge.

The greater the nurpber of species in an environment the, more
stable will be that environment.

,P;



Creeks;ectManagemepnt
Principles

1. Deal with all of the creekshed drainage area. in a physical
sense,mostif not all of the sources of change come fromwithin
the creekshed.

2. The relationship' between land uses and water resources must
be examined, Changes in the land surface of a creekshed can
affect the local surface water resources, that is, creeks.

3. Changes in the upland component of a creekshed will influence
the creek corridor and creekbed. :These changes may occur- e

4 slowly in a piecemeal fashion ever a long period of time.

4. Changes in the upper portion of the creekshed will influepce
the environment and benefits provided in the lower or -down-
stream sections of the creekshed.

5. The physical characteristics of the Water in the creekshed are
of great importandiol,Water qualirGill influence the number
and kinds of plants Mid animals o be fougl in the corridor
Water quality also affects the amenity and recreation dlitential
of a creek. ,

6. The greatest pollution of the creek occurs while the creekshed
is being intensively urbanized. In most cases the impacts on a
creek are proportional to the level of development in the
creekshed And the proximity of development to the creek
corridor.

7. When a creekshed is in Tore than one rocal political jurisdiction
cooperation and' coordination is essential to attain effedtive
management. ,

.14
304

Go
.

..
r

Key Concerns in
Creekshecl Management

1. RE 6LATE CHANGES IN CHARACTEMSTICS1NF LLIENC-
IN RUNOFF A .

Where does the runoff go?
....--

How much of it is there?

What .is the-chemical and :physiqalnatage of the runoff?

runoff have on the creek corridor
e .

7,
What effect will the
and creek bed?

2. PROTECT THE CREEK- CORRIDOR'

The water course

Vegetation along banks

Steep slopes .

Soils lirhivicl for developrberit

Witlands

a. CONTROL SOIL EROSION AND SEDIMENtATION

see

,

, .

9
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c ACTT N: GOVERNMENT
".

General purpose Iota) units of. government should become/involved in creek
maneletrierit because creeks on the whole a large impact on community
weltere and because local units of govern liave an implicit responsibility
to protect the public trust in such resolirces.khe follOwing approaches might
be considered:

. USE EXISTING PROCEDURES AND INSTITUTIONS TO
PROTECT CREEKSHED 'BENEFITS

In general the power to protect the health, safety, and welfare of the Com-
triunity can be used to influence how the creek is modified. Creels pro-
tection measured can be incorporated into the following local goiernment
activities: ' '

-Planning and development decisions about where public services are
located.

.
- The development review process. Proposed developmtnkusually must

meet certain standards in order to be 'approved by a local planning com-
-miss*. The Commission can establish criteria which will enable it to
control changes in runoff characteristics. The Commission may require
developers to submit information which is relevant such as: soil erosion
and sedimentation control plans, amount of impervious surface,.vegeta-
tion femoval, mariner of handling water runoff, etc.
Conditional use procedures. Designation of certain kinds of development
within the creek corridor as a conditional' use allows the local govern--
mei-nal unit to maintaie continuing control on activities in-these areas.
Building codes. If water resource considerations are incorporated here
storm water runoff and septic tank-drainfield construction can be reg-

/Voted env site-by-site basis to Protect creek benefits and avoid problems.

2. WORK WITH LOCAL AGENCIES EMPOWERED TO CON-
DUCT DRAINAGE PROJECTS

Several states have ecreated local agencies to organize, finance, and adminis-
ter drainage prOjects. Such agencies Can have a tremendous influence,on
the cbndition of creeks and they, should be identified and contacted. In
Michigan, the skate where this ,project was done, the County Drain Com-
missioner fulfills this function and this individual can do small watershed
planning and management." Property owners or unit's of government can
petitionthe Drain CoMmissioner's office to perform desired projects.

%ow

32,

47.

3. REQUIRE PERFORMANCE BONDS
Land uje change in the creek corridor especially Should be undertaken, only .

after airerformance bond has been posted. Such a bond can be used by the
local unit'of government to pay for the restoration of a creek; for example,
if pollution is allowed to occur or if the builder or contractor fails to pro-
vide effective measures to prevent soil erosion,

ilr4. REINFORCE STATE LAWS WHICH RELATE TO CREEK
PROTECTION

This can be done through- adopting policies, okdinances and administrative
procedures. There are usually many state laws which indirectly bear on
creek protection. They may fall into one of the following categories:
soil erosion/sedimentation control, inland lakes and streams protection,
drainage law, wetlands protection, natural rivers protection, water quality
protection, water pollution abatement. Your State Representative should
be able to provide complete information about legislation in your state that
relates to these areas. The,state agency administering each Act could be of
assistance in relating state law to protecting the local environment.

5. INVESTIGATE CREEK PROTECTION THROUGH PUBLIC
OWNERSHIP 4

Many states permit- local units of government to acqqire complete title or
easements in land for publid purposes. Preventing downstream property
from flood damage' or preventing_ water pollution could be such public
purposes. In addition to purchase of the fulia(fee) title of the creek sorridor
other techniques include preferential tax assessment, scenic or development
easements (many states have "-Open Space Preservation'l legislation) and
transfer of development rights.
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ACTION: PROPERTY OWNERS
:

Land use practices on private prpperty can greatly affect a creek. The.
.folloWirkg suggestions are easily accomplished by property owners (indi-
viduals de corporations). These suggestions Should be considered by those

=find along a water courseleND by those owning land in the upland.' ,

actions refer to general creekcorridog protection and water quality
matters as well as to soil erosion and sedimentation control. Some apply to
land being used for agricultural operations. Referring back to pages 31 and
12 may be.pelpful after reedinethis page.

1: PROPERTY MANAGEMENT
Do not fertilize lawns down to the water's edge.
A strip of 'vegetation should be left as a, buffer between the creek and
residences. This keeps the water cool tielping to preserve coldwater fish
spe7cies), prevents erosion, provides wildlife habitat and maintains the
cikaracter of the creek.
St?eam crossings by livestock or homes should'be avoided.
Mirshland or any kind of werteid should be left in its natural state and
off limits to cattle.
lthe land next to the corridor is crOpland,Inorganit fertilizer should be
applied in the right form at the right time; organic fertilizers should be
applied when there is no danger of their being washed into the creek.
Erosion sites anywhere on the property should be eliminated (by planting,
vegetation, sodding and filling, rerouting floe*, building a splash apron,
using barriers to slow down velocity, etc.).
Septic tank. drainfieid systems should be checked eveyy two or three
years to be certain they are operating properly. The septic tank may
have to be pumped out periodically in order for it. to . provide proper
treatment.

Is

al/

2. PROPERTY DEVELOPMENT CONSIDERATIONS ~
These suggestions will maintain or erfhapce the value of your property and
protect the creek.

Do not disturbthe creek corridor if at all poisible.
Learn bout the soils of the site and the physical limitations associated
with those. soils.
Implement a soil erosion control program for the site.
If there will be more runoff water at a result, of changing the Use of the
site, handle it by infiltration or storage and slow release.
de certain that the soils are adequate to accommodate a septic, tank -
drain field system.

3.WH,ERE TO GO FOR HELP
Most counties have a. Soil Conservation Service representative who can
explain the nature of your soil and its best uses. Soil Conservation Dis-
tricts in your county may also have an active soil conservation program
which could provide information about crop and woodland management.
OtheKassistance may be available from the Cooperative Extension Ser
vice, the county or state Health Department, the county drainage en-

.
.gineer, or the state wildlife biologists.



ACT1ON:.CITIZENS,
.

> ) .,_ ..... .f .

Coca public agencies need to know what their constituents want; they need
to have public input. Local policy boards need such infdrmation in order to
be tesponsiye and also to have the political support to make difficult deci-
sions. There is a necessary role for the citizen to play when it comes to
protecting creeks and the benefits they can provide. /In many -cases the dif-
ference between a high qiiality, beautiful creek and e which has become a
polluted eyesore is the vigilance and concerti of citi ens and citizen groups.
The following suggestions are essential steps in tabyhing a process of

1
meaningful cjtizen participation. /

-

1. DEVELOP A FACTUAL BASE Of FORMATION
Underitand the rules of the game by ich the changes that affect

- creeks we undertaken: know about local dinances reefing to planning
and development, state legislation and, in general, the decision-making
process invdIved in land use change.
Survey and document the condition of the creek. Develop as mach in-
formation-as you can about the creek's environment. Studies or reports
which may ihave been done by. public/ agencies or private consultantsrcan be lielpful.
Get to know the staff of the local, re 'onal, state and Federal agenciesre

4 which may be involved. They shout be able to provide technical in-,
formation and tell you whith applies.

2. ANALYZE THE PROBLEM /AND COMMUNICATE THE
PROBLEM

/b Define the problem.
What benefits are being affected?
Whd or what is respoosible for the immediate problem? J
With the facts in hand let your local_ officials know your concerns.
State pollution control agencies should also be contacted to determine
if a violation of state water quality standards has occurred.

3. MAINTAIN A LONG
CONTINUING CREEK
It is always preferable to
after it emits. The infor
involved increel...32rotecti

NGE PERSPECTIVE TO INSURE
ROTECTION

vent a problem rather than wrestle with it
d,' tive citiftin or citizen group shoultrbe

while there is still a'creek to protect.

*, .

Cultivate a good working relationship with officials at all appropriate

LOCAL LEVEL
Local units of government have many options available. Sees

r- page 15.
/-tocal bovernnient planning commillon These groups adopt
development policies and usually PiOning`map with a desired
land ,use pattern. Water resource protection is usually not fully
integrated in such efforsibut could be.
Agencies responsible for drainage The policies, operating stan-
dards and enabling legislation of these agencies can be quite
important. See the note.under point 2 on page 15.

REGIONAL -LEVEL
In most metropolitan areas there is a regional planning commission
or a council of governments with a professional staff. These or-
ganizations have expertise in many areas (e.g., health; criminal
justice, transportation, housing) including environmental and water
resource issues. They also are sources of information and can be
helpful in identifying and addressing local water resource problems.
Watershed associations or councils exist in many states to promote
sound water resource management, study river basin and water
related problems and assist in coordinating actions of governmental
units. In Michigan, watershed councils can be organized uncle; the
Local River Management Act (P.A. 253 of 1964); other states
often hbve similar enabling legislation.

STATE LEVEL
State governments are involved because of state legislation dealing
with environmental protection, natural resource use or management
and State water quality standards. The administration of sdch
legislation is a stem governMent activity.

.FEDERAL LEVEL
The most useful piece of-legislation today (1974) with respect to
encouraging citizen participation in water resdurces is based on the
Federal Water Pollution Control Act Amendments of 1972. This
act requires the states to permit public (citizen) review and com-
ment og proposed pollution discharge permits. Investigate this
legplatiafi with your state water- pollution control agency_or the
Regional office of the U.S. Environmental Protection Agency

37 4 .
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DESIGN SUGGESTIONS

.

;--

)

t

.1

Site Scale lawn on far side of house from
creek: fertilizer runoff mint.
mizyd de

grovel driveway slows runoff
water

house set beck from creek
corridor

natural vegetation should exist
between house and creek: Pre-
vents erosion, allows Infiltration

creek corridor
with location.

When land is developed in a creekshed it can be'done so that the
benefits of the creek are protected. This section shows in a general
way what should be considered-when different uses (residential,
commercial and agricultural) are placed on a site.. No two sites'
are alike, of ,cburte, so eachkrnust be analyzed and carefully
planned. The sketches may not look like any-creek landicape
you know; they should be useful though because they highlight
development techniques which respect the creek's values qapds.

nsitive features.

ign considerations for sound creekshed management at three
,fferegt scales: the site, the project and the creekshed are pre-
anted here. It is important to realize that very large projects can
tole very large adverse impacts on a smaYwatercourse. At this
scale too, cafe must be taken that the physical developments
undertaken by the public sector will serve to protect 'creek
benefits and avoid future probleMs.

, ...--
drainflaid above water table
end downslope from well

width vines

preserve ell natural vegetation
on banks: keeps weber cool
and Maintains fish habitat,
prevents erosion

RESIDENTIAL USE

The first consideration in the site planning process should be
whether any development is appropriate especially if the p
is in a creek corridor. If the site has no serious physicaltlimitati s
(soils, vegetation; steep slopes, Wetlands for example) the devetpp-,"..
ment shoulcrnot lower or ruin the quality of the creek related site.
(At this scale the physical design of-the site should include the
following considerations: vegetation buffers along banks and
between dwellings, runoff water stored or infiltrated on site,,
adequate sewage treatment ,which does not pollute the creek or
ground water.

ungrained wetland detains
runoff, moderates flow, flit
weer

to'
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high water storage
possible in creek corridor
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building ertimic from creek
corridor

roof runoff detained in
retention pond

retentisp pond detains storm
wit.? runoff, settles solids

livestock prevented from
direct access to creek

reserve parking imam has
pelryteolik surface, illows
inflitretik

perking lot also stores excess
storm wafer

(

aiP

Itne

!jh

sewage lift s

r

t
drain tilsrwater infiltratesol
before reaching stream: Marrs,.
nutrients; preserves water
quality r

'

1,14

11:11111111111111111110111111111creek corridor varies with
pond lions

preserve all nirlogetation
n creek oorr . 4tards

erosion, preserves wildlife
habitat arlo

AGRICULTURAL USE

creek

Id many areas land along a creek is- bejrlg used for agricultural
purposes. This kind of.use can also reot the creek's quality
both in the itnnediate area and downstream. ,The .illustration

er above notes some of the-land and watericonservation practices
which ere appropriate for this land use. 'Some of these consider-

. atiOns have pit do with physical charges: dlaintile which dissi-
pates the wale re ts--to the creek, contour plowing,
preservation o v ,ted buffer strip along the creek corridor,

-
fence lines along thq .greek corridor:if the land is grazed. Other
consideratuons have to doe with ,treatment of the' land: when
and whakind of fertiliiers are applied. tb fields, andiwhillikid

:oftropt(row crop or grou da-c6ver ing crop? is grown nearthe reek.

40
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build ender's*
erigete habitat
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INDUSTRIAL/COMMERCIAL USES

These uses .can generate many adverse impacts on the qretek at
the point where they .occur as well as downstream. StkhwuT.si
often have lalge. parking areas or ropf surface areas.
require a iarge volume of waterlor manufacturing prod
suggests a need for, ,careful onalytis of: wastewater osal

4,011 methods (domestic sewage or process water), quantity f runoff
generated front bdildings or parking lots, setback from creek
corridor' to preserve scenic or natural quality, and amount, Bind
alitplacement of:Vegetation elsewhere on the site.

water table

creek corridor not developed
4

4.

9 .11

or

r
,
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LargeProject ca l0

,riptiandi Intact; stores, /biers,
and slowly releases water -

bank yegotstIon cools
.rs prevents 130 kAroslon

THE: LARGE PROJECT SCALE

At this scale of development a much larger parcel of property is
bging planned, or developed. Even - if such a development is some
distanbe.from a c'reek it can still greatly affect a creek and down-
stream property. The following should be provided for: minimal
change in the runoff rate,preservatiOn of the hydrological function
of the natural greek bed, rirvditrada:tion of land and water quality
V the ,ceeek corridor quriMpand after construction, maximum
scenic enhancement and, maintenance of wildlife habitat.

wit

CreekshectScale
sewer line located at from
raik corridor

Q9(1) ,g0a4112
-nr c1/4,

OD

04'

flood plain in public
otlanership

Le

a
9

creek orimted public park

f.41$it'at"
90)

V

creek bed roe 17-67VT

corridor open and
protected

0

THE CREEKSHED SCALE

This scale is A4 entire creekshed. "Good" design or "wise" land
use at this soWdepends upon the implementation of the measures
already mentioned for the site and project plus some assurance
that expenditures for public services will not result in degrodation
of creek benefits. At this scale the benefit realized is a smoothly
functioning, high quality creek system. The units of gover,nment
and communities in the creekshed can enjoy many or all of they
creek's benefits 4drainage, wildlife, amenity, water supply, open
space and local recreation. In addition, significant savings can
be realized by not having to pay for pollution abatement or
control, or installation and maintenance of drainage "improve-
ments". Flooding will be minimized and private property values
will-be stablized or increased.

PV a
(.4

0. soil eroslon/sedimentatIon
prevention plan in effect
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ADD1770NIAL INFORMATION
Glossary

.4

CREEK BED
The channel of the creek which carries
voter most or all of the time. This area
supports many fordis of plant and
mime life.

CREEK CORRIDOR'
The most sepsitivecompanent of the
creekshecd, consists of Stream channel,
vegetation on stream beinks,soils with
severe limitation for development, steep
slopes (over 12%) and wetlands. Modi-
fication of these areas can,produce
severe adverse changes in the creek
e nvironment.

CREEKSHED
Mend anjaguater unit made up of
creek an.10 drainage area. A building
block of the larger. watershed.

EASEMENT
A 'specified right of use which one per ty
may have.or purchase with respect to a
perpel owned by another. Ease-
ments "positive" allowing the
holder easement to use the land
for certain purpordes (e.g.; riit of way
for-a utility line) or "negbd" pro
hibiting the land owner from using his
land in specified ways (e.g., intensifying
its use when development rights ease-
ment is held). .

ENVPRONMENV
All of the thingc'conditions and in-
flujInces which off or a
airnmenity,

EROSION
The, wearing *down or washing away of
;he soil and land surface by water, wind
Of ice.

FLOOD.PLAIN
Land actrenoyekto lakes, creeks and ABBPs
which is d as water levels rise and
overflow the normal water channels.

4 V-

4

FLOOD PLAIN MANAGEMENT
A variety of methods used to protect
property and lives from flood-damage or
hazards. Such management can include
zoning to limit development of the flood
plain, watershed land use controls, se-

lective land acquisition,Jlood insurance,
and flood proofing of existing dwellings
or structures subject to inundation.

a

GROUND WATER
Underground water in a zone of soil
saturated with water.

HABITAT
.eglace where a plant or animal lives,

has all of the conditions necessary
to support its Pile and reproduction.

MANAGEMENT PLAN
A blueprint'or plan for action in accom-
plishing a given objective. A manage-
ment plan for a creekshed would involve
an assessment of the conditices of the
resources (lend and water), land uses,
the,objectives to be accomplished (us-
ually protecting a benefit or eliminating
a problem such as erosion) and the
meant for achieving the objectives.

PEAK FLOW
The greatest volume Of water passing or
expebted to pass by a given location on
a water course. Lt is infilienced by
amount of precipitatibn,-soil moisture,
permeability of the soil and ground
diver and site and slope of the drainage
WOO.

PLATTING
The process of recording the subdividing
of lend into small lots or parcels.

POLLUTION
Any alteration in the character or quality
of the environment which renders it un-
fit or less suited for certain uses.

, RUNOFF
Water moving over a sloping land sur-
face, usually towards a water course.

RUNOFF CHARACTERISTICS
`The features of the landscape in a creek-

shed environment which determine how
much runoff will occur, where and whey ".
Key features are amount and kind of
vegetation end natural ground cover;
arnoeht of impervious surface (roads,
parking lots, rooftops, etc.), slope and
soil types (particularly their infiltration
carebility).

SEDIMENT
Solid material both mineral and orgasm,
which has been eroded from its site and
deposited elsewhere, usually in the chan-
nels of a river or creek.

TRANSFER OF DEVELOPMENT
RIGHTS
A method of protecting historic, scenic
or otherwise unique but relatively low
economic value resources from destruc-
tion by development. The owner of the
resource can sell, exchange :poems
credit fort)* difference in ue of his
property in its undeveloped condition as
opposed to its value when put to its
"highest" use

UPLAND
The largest cornixSnentiof a creekshed
composed of the land area which is at a
higher elevation than the creek bed and
creek corridor. Modifications of runoff
characteristics in the upland can greedy
later the other two components (creek
corridor.end creek bed). t

URBANIZING CREEKSHED
A creekshed which is experiencing e rapid
rate of change in its land uses irons ex-

-tenstve,"open uses (agriculture, for ex-
alhple) to intensive uses (subdivisions,
industrial. commercue space).

6
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WATERSHED
A drainage area or basin; all land and
water areas which drain or flow toward a
central collector, such as-a stream, river
or a lake at a lower elevation.

WATER TABLE
The surface of ground water; the
point low the surface of the earth
when the sod is saturated with water

WATER QUALITY
A Gvati-of describittg the relative purity
of water based on the dissolved or sus-
pended matter in it, Such matter will
determine how it can be used and the
kind of wildlife species which can sur-
vive in it.

WETLANDS
A vital part of a creekshed environment.,,
Such areas fitter flowing water, absorb
spina flood *aters and slowly release
water. Wetlands are also important
wildlife habitat for many aquatic and
terrestrial 'pectin.

ZONING
Laws enacted by local units of govern-
ment to regulate land uses.and develop-
ment. Zoning is the process of dividing
the local government juodiction intb a
number of districts (or zones) where
only specified uses may take place. Usecl
.to implement and enforce plays to pro-
tect public health and welfare and to
attain the "best use" of available land.
Zoning an piotect creek corridor areas
from overdevelopment and improper
uses or to prevent pollution.to protect
the benefits provided by the creek.

t..

4S 4



-40

<$.

Publications

Cheihngeof the Land, Charles E. Little. Open Space Action Institute. $3.75 paperback.

TM Use of Lane, A Citimies Policy Gunk to Urban Growth; William K. ReVIty,4d.
/homes Y. Crowell Company. $3.95 paperback.

Cadge wkh Nature, Ian L. McNeil, Doubieday/Natural History Press. $5.95 paperback. -..

Llelnek/1111 Your Land. A Guide to Conservation for the City's Fringe, John Vooburgh,
Cherie. Scribner's Sons. $2.66 paperback.

A Praidail Golds ifiWater Quality Studies of Streams, V: W. Kittrell, US. Department
Milk Interior, Federal Water Pollution Control Administration. $0.70.

Hydro logyX.0. Hitler

1110211/, Eugene P.

A Oland County

The Last ifinktoPe,

Oefendint Me E
Hogs'. $1.96

Susanna. Lakes, Ponds,

p. , John Wiley andSons. $11.95;

m, Harcourt, Row and Webster. $4.25 paperback.

Aldo Leopold, IlClub/Ballerrtine, $0.95 paperbeck.
a

illiem H. Whyte, Doubleday. $2.50 paperback

A Strategy f

//or

Ckiten Action, Joseph L. Sax, Random

L. Coker, Hirper Torch Books. $2.26 paperback.

Pamphlets 4 q
"Manuel of Septic Tank Practice." Public Health Service Bulletin 526. USGPO,
Washington, D.C. $0.50.

"Watirk Facts and Figures for Planners and Managers," Geological Survey Circular
801-'1, free from U.S. Geological Survey, National Center, Reston, Virginia 22092

4
"Don't Leave It All To The Experts, The Citizen's Role in Environmental Decision
Melting," US. E.P.X., Office of Public Affairs, USGPO. $0.56.

ltommunity Action for Environmental Quality." Pnipared,bY the CitizeWs Advisory
Committee on Environmental QualitY, GPO, Washington, D.C. 20402 $0.60.

/WV
"Watersheds for Water Management." Extension Bulletin 364, M IMigsn Stew Univer-
sity, Cooperative Extension Service, E. Lansing.

"A Primer on Water Quelity4" Swenion and Baldwin, U.C. Geological Savoy. $0.30.

"A Primer on Ground Water." Baldwin and McGuiness, US. Geological Survey. $0.25.

"A Primer on Water." Leopold and Lengbein, US. Geological Survey. $0.36,

Primer on mete Water Treatment." Federal Water Quality Administration. $0.65.

1
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Public Agencies/Public Acts

local government'
'Local units bf government in moit states. have been granted pourers to protect ana
regulate the local environment. Such powers cannot confli with state laws on the
subject and in some cases the state may he ccimpletely Osempted the field (for
exampleminimum water quality standards). There are usually many options still open
'somber, and local units can es meaningful controls over or otherwise guide the
protection of the local environnen , idly Creeks.

You should become familiar with the responsibilities end capabilities of county and
municipal agencies in your community, County agencies which can help are. the
Planning Commission; Departments dIPPublic Works and of Public Health; Drain
Commission; and Parks and Recreation Commission'. Municipal and Township govern-
ment officials and agencies we also very important. Other key officials are the zoning

. administrator, building inspector, attorney, and Manor.

Special purpose agencies and regonal or watershed orgsruiations can provide creek
management /amass, sanitary districts, watershed councils, councils of governments,
Mims' Plenifin9 commissions; soil conservation districts, and special drainage districts.

40.

state emmerrt
The State of fllfch,gsn has many Public
Acts most directly related to creek or
administering each include:

Public Act
Dam Act 166 of 1861

Dam Act 184 of 1963

0mi/epode, PA 40 of 1966 ,

Inland Lakes and Streams Act, PA 346
of 1972

Water Resources Commission Act. PA
246 of 1929
Natural Riven Act, PA 231 of 1970

Soil Erosion & Sedimentalon Control
Act; PA 347 of 1970

Open Some and Farmland Preservation
Act, PA 116 of 1974

County Health Act, PA 306 of 1927
Subellviskin Control Act, PA 288 of 1987

Copies of the Acis can be obtained from
your State Rapresentatin or Smarm or
the Attorney General's Office.

Acts which relate to creek management. The
water resource management end the agency

la
Administering Agency
Hydrology Division, Michigan Omen-
ment of aieral liorourees; Mason Bldg,
Lansing

Same as above

County Drain Commission

Submerged -en/ Division, Department
-of Nature' Resources

Water Resources Commission- Deport.
trent of Natural Resources

Offici of Planning Servieet Deportment
of Netral Resources

Local County Enforcing Agency or Water
Develosenent Services Division, Qepert-
mint ofolleeturel Reesturoes=Resources

of Land Use, Deportment of Nat.

County Health Deportment

Many county agencies: Rood Commis-
sion, Drain Commission, Health Dept.,
Planning Comminion

.

Other Midnen agencies which may be involved are.
Michigan Department of Agriculture, (Inter-County Drain Commission, SoilConserve-
tson Cbmmittee); Lewis Can Building, Lansing, Michigen 48913.

Mechigen Defortment of State Highways; State Highways Building, Lansing, Michigan
48926.

federal emmen.4goy t
Federal legislation related to creek protection end management deals more with general
water pollution control and abatement, and is administered by either the Federal En-
vironmental Protection Agency and/or the several states. Copies of these laws and infor-
mation about who administers them in your area can usually be obtairl-friirn your
U.S. congressmen or Senator.ss

The National Environmental Policy Act of 1970 Public Law 91.190
This is the. law requiring the preperation and review of an Environmental Impact

. Statement on all projects undertaken With Federal financial assistance that would have
an effect on the environment.

The Federal Water Pollution Control Act Amendments of 1972, Public Law
92400
The National Pollution Discharge Elimination System (which is being administered in
Michigan by the State Department ofNaturel Resources) requires that the public be
given the opportunity to comment on pollution discharge permit appliiations. Such
discharges could be to creeks or streams. ,

The Federal Flood Disaster frotection Act of 1973, Public Law 93-254
The intent of *le fellstation is to keep additional development out of flood hazard
antes which would include creeks and tributary streams in urbanized win' s.

.
4

Watershed Protection and Flood Prevention Act Public Law 83-566
Financial and technical insistence emphasizing physical mangos to a stream ts focused
on smell watersheds. If a thorough anelysis of all creekshed conditions indicates that

": action is required which can be undertaken under the Public LIP" 83-586 program
without endangering other creek benefits, discussions should than occur with thif
appropriate state or regional office of the Son Conservation Service.'

48
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OTHER AGENCIES PRINTING THIS BOOKLET-
MICHIGAN DEPARTMENT OF NATURAL RESOURCES

Creeks are the lifeliJood of rivers and ;lie quality of the creek and
its watershed has a profound influence on the mainstream The
Department of Natural Resources thus encourages and supports

the Huron River Watershed Council in maintaining the quality of
the crhkshed environment Outstanding rivers in 'Michigan can

be protected by guiding new development and other activities '
along the watercourses, under Act 231, P.A.,1970, the Natural

Rivers Act. After a long-range plan for the river is prepared with
the help of local citizens and local governments, the Natural
Resources Commission may designate a river for special status
and protection. Further information may be obtained from

The DepartmentorNaturai Resources
Stevens T Mason Building
Lansing, Michigan 48926

MICHIGAN COOPERATIVE EXTENSION SERVICE ,

r The Cooperative Extension Service as created by Congress in

1914, to coordinate the many extension activities of the'colleges
and universities end of the U S Department of Agriculture

The purpose of the Cooperative Extension Service is to Serve its

clientele by helping them to'help themselves Agents ateach
County Extension office Nri provide information and assistance

on many farm, home, and community subjects These services
to the people of Michigan are financed by county, state'and'

federal governments

Publications such as this one are part of the educational services

provided by the Cooperative Extension Service, Michigan State

University Publications on more than 500 subjects are available

at your County Extension Office, or from the MSU Bulletin Office,
P O. Box 231, East Lansing, Michigan 48Q23 Send fop a list of .

available publications

Cooperative Extension Service
Michigan State University

East Lansing, Michigan 48823

et

THE WASHTENAW COUNTY DRAIN COMMISSION

The Washtenaw,County'Drain Commission is the county agency
responsible for the strearrfs and drainage ways The Commission,
adminii.ters Publria Act 40 of 1956, the state "Drain de", and,
under'it, has broad responsibility for jtater resou es management

in the county. The Drain Code permits the brain ommissioner.
to organize, administer, manage, plan and financdwork in the
county's water courses.

The Drdin Commissioner can assist inclividuals.and local govern
ments in conducting creekshed management. Technical services
from the Commission can be-made available on ap'ongoing basis.

Such assistance can be of benefit in both the short range decisioni
facing governmental units and also in the long range planning,

most Communities regard as essential

For further information in Washtenaw CourftY contact

Jerome K. Fulton, Drain Commissioner, or
. Thomas Bletcher, Jr., Deputy Dram Commissioper,

Washtenaw County Drain Commission,
County Building,

Ann Arbor, Kichigan 48108, 313-994-2525
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