LIBRARIES

UNIVERSITY OF WISCONSIN - MADISON

Nonpoint source pollution: where to go with
the flow. Special report, [Vol. 10, No. 1] DNR
special report January-February 1986

[Madison, Wisconsin]: [Wisconsin Department of Natural
Resources], DNR special report January-February 1986

https://digital.library.wisc.edu/1711.dl/WDI475V4RNI5)9D

http://rightsstatements.org/vocab/InC/1.0

The libraries provide public access to a wide range of material, including online exhibits, digitized
collections, archival finding aids, our catalog, online articles, and a growing range of materials in many
media.

When possible, we provide rights information in catalog records, finding aids, and other metadata that
accompanies collections or items. However, it is always the user's obligation to evaluate copyright and
rights issues in light of their own use.

728 State Street | Madison, Wisconsin 53706 | library.wisc.edu



Nonpoint source poliution:

Where to go
with the flow

Wisconsin’s challenge
for the next decade

DNR
special
report:

January-February 1986



Idyllic disaster. Trampled and exposed streambanks
erode bare soil during rainfall. Cows stir up
sediment, destroy vegetation and fish habitat.
Animal wastes drop directly into the stream. To
protect water quality, livestock should be fenced
out. Photo caurtesy of The Milwaukee Journal
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INntroduction

Susan Bergquist,
Environmental Specialist,
Nonpoint Source and
Land Management Section

In the last few years, several kinds of environmental pollution
have become better known to the public as scientists learn
more and the media provide regular environmental coverage.
Some types of pollutants make the headlines because they pro-
duce very dramatic effects, for example, fouled waterways with
large fish die-offs caused by direct discharge of untreated mu-
nicipal or industrial wastewater into lakes or streams. Fortu-
nately, in Wisconsin, these occurrences are becoming things of
the past because of massive state and federal point source
control programs conducted in the 1970s and '80s.

Some other pollutants are seemingly undetectable until what
initially sounds like isolated problems occur—examples are
acid rain and groundwater contaminants. All the ramifications
of these problems are not yet known.

This publication is concerned with still another group of
pollutant sources that, while usually not very dramatic in im-
pact, have been very visible to us for a long time but are largely
overlooked. These sources generally are not the result of tech-
nological advances such as manufacturing or wastewater treat-
ment processes; rather they generally result from more basic
aspects of life—growing crops, raising livestock and poultry,
building roadways, homes, and other buildings. However, the
magnitude of their impacts increases as technology and popula-
tions increase. Often the difference between an area under
control and an area that is contributing a significant level of
pollutants is simply the way in which the land is managed.

We call this group of sources “nonpoint sources” and they
comprise areas very common to us: barnyards, croplands,
streams, woodlots, construction sites, and areas being developed
or already altered by covering the ground with buildings and
impervious surfaces such as concrete streets, sidewalks and vast
asphalt parking lots. The pollutants carried in water from these
sources are readily visible and familiar to us. They consist of
manure; soil eroding from fields; soil loosened and deposited in
streams as animals trample stream bottoms and banks; soil in
woodlots washing away after anchoring vegetation is over-
grazed by animals; soil washing off unprotected construction
sites and chunks of soil being tracked off sites by trucks and
other construction equipment; and sediment, chemicals, oil
slicks, pet wastes, and leaves being carried along in the in-
creased volumes of stormwater that result from the loss of
pervious areas in urban centers.

A major difficulty associated with nonpoint sources and their
pollutants is their degree of familiarity. We see these situations
so frequently that these materials don’t seem to be doing any
harm. So we pass by unconcerned, unaware that they are pollu-
tants. But in fact, nonpoint source pollutants are very real and
the problems associated with erosive processes and pollutants
are numerous, widespread, and long lasting. Often soil move-
ment leaves the source damaged—fields gullied and stripped of
topsoil; slumping streambanks encroached into croplands or
pastures; woodlots with exposed tree roots and subsoil; new
building foundations filled with mud and construction site soil
washed away.

While damage to the resource may be either permanent or
repaired, often at substantial cost, the major impact—the one
we are most concerned with in this report is on the ultimate
repository of much of this pollutant load—our streams, rivers,
lakes, wetlands, and even groundwater. The impacts are the
same whether the sediment, animal wastes and other pollutants
are directly deposited into waterways or are carried in



stormwater or snowmelt for longer distances before entering
water resources.

What are the impacts on our water resources? The major
impacts were summarized in the nonpoint source control pro-
gram’s 1982 “Report to the Governor and Legislature” as fol-
lows:

“The effects of nonpoint source pollution on lakes, streams,
groundwater, and wetlands are exhibited in many ways, includ-
ing physical changes in water temperature and clarity, and
chemical changes such as increased nutrient levels and de-
creased dissolved oxygen levels. All of these changes affect the
ability of a waterbody to support desirable forms of aquatic life,
which in turn affects recreational uses and the quality of drink-
ing water supplies. Increased sediment and nutrient levels result
in increased aquatic weed growth.

“Fish populations change from desirable sport species like
trout to less desirable forage fish such as carp which are able to
tolerate wider ranges in habitat conditions. The sedimentation of
small lakes, Great Lakes harbors and the Mississippi River, and
the degradation of wetland areas are occurring in Wisconsin as
results of nonpoint source pollution. Additionally, groundwater
is being contaminated by surface water containing nonpoint
source pollutants, particularly in areas underlain by fractured
bedrock such as Door and Kewaunee counties where animal
wastes are the principal pollutants.”

Nonpoint source
pollution:

a regional view

John G. Konrad,

Chief,

Nonpoint Source and
Land Management Section

NORTH GENTRAL
Low oxygen levels in lakes and streams
Ciay solls
Intensive dairy agriculture; high livestock numbers

NORTHWEST
Protection of good guality lakes
Dairy agriculture <

EAST CENTRAL

Excessive phosphorus loading to
Lake Michigan

Clay soils

WEST CENTRAL Intansive dairy agricullure

Degraded trout fishery in streams

Steep couige lopography

Intensive dairy agriculture

SOUTHEAST
Protection of good quality lakes
Cash cropping and intensive urban land use

SOUTHWEST
Degraded smallmouth bass and trout fishery in streams
Steep slopes
Intansive row crop and beel agriculture

SOUTH CENTRAL

Badiy degraded warm water fishery in streams
Intensive cash cropping and dairy agriculiure

Summary of water quality and nonpoint source problems in the area
of the state most likely to require Priority Watershed Projects in the future

The impacts of nonpoint source pollution are often chronic,
resulting from many years, even decades, of deposition of pollu-
tants that slowly produce changes in water resources, fish
habitat, and ultimately fish and other aquatic populations.

Sudden and dramatic impacts also occur. Fish kills result
when stream oxygen is suddenly depleted following large
manure spills. In urban areas, a heavy rainfall or quick
snowmelt can rapidly carry suffocating quantities of sediment
from construction sites or toxic levels of substances from paved
surfaces into streams or lakes.

Since most of the nonpoint sources we are concerned with
involve large land areas, so does Wisconsin’s control program.
Even with that thought in mind, the actual scope of the nonpoint
source problem in Wisconsin does seem to be surprisingly
extensive.

The accompanying map identifies a critical zone, a major
portion of the state where intensive nonpoint source controls
will most likely be needed in the future. Approximately 40% of
the state’s land area is included in this “U” shaped zone. How-
ever, areas not included in this zone are not exempt from
nonpoint source problems. Rather, nonpoint source problems in
the “noncritical” zone are likely to be more localized in nature.
The state’s critical zone was determined by a process in which
major land use areas and associated types of land management
were systematically compared to water resource data. Included
in this zone are approximately 130 of the 330 watersheds in
Wisconsin.

An overview of nonpoint source pollution in Wisconsin reveals
a critical “U”-shaped zone that includes the watersheds with the
greatest potential for nonpoint source pollution and where future
participation in the nonpoint source pollution control program will
most likely be needed.

This critical “U” zone breaks down into seven regions where
climate, water resources, soils, population, land use and topogra-
phy are similar. Each has characteristic nonpoint sources, pollu-
tants and water quality impacts. And each can be improved by
making local people aware of the problem through education and
by involving them in strategy planning for future abatement pro-
jects.

Many streams in the critical “U” zone show decreased fish
populations due to habitat degradation such as reduced oxygen
levels after rainstorms, snowmelt or other runoff events. Associated
high bacteria levels in the water also raise health concerns for
humans, livestock and wildlife.

The kind of fishery a stream supports can indicate water quality.
For example, a 1964 fish survey found 1,000 smallmouth bass per
mile in the Livingston Branch of the Pecatonica River in lowa

Northwest Region

. The Northwest region has
many high quality trout
streams and a good
warmwater fishery in larger
streams and rivers. Deep lakes
of the region receive heavy
recreational use. Agricultural
operations are primarily dairy,
but continuous row cropping
has been on the rise. Phos-
phorus and other nutrients pri-
marily from barnyards and
winter-spread manure cause

algae and weed problems in
lakes. Sediment from eroding
croplands also harms lakes,
streams and rivers. Nonpoint
source pollution affects ap-
proximately 387 stream miles
with principal impact to trout
streams and lakes. Critical
areas of the Northwest region
are largely in lower portions of
the St. Croix and Chippewa
River Basins.

Nonpoint Pallution



More important than the amount of land or number of wa-
tersheds in this critical zone is the quantity and quality of major
water resources in the zone: more than 120 deep, high quality
recreational inland lakes; about 436 miles of Lake Michigan and
Green Bay shoreline; 40% (3,000 miles) of the Class 1 and 2
trout streams found in the state; a large portion of the state’s
smallmouth bass streams; and the Mississippi River.

A 1985 survey showed 36% of Wisconsin’s streams and riv-
ers are either already effected or threatened by nonpoint source
pollution. The water quality of these resources ranges from high
quality but threatened, to severely degraded and in need of
restoration. Thus, it is easy to see that a very substantial portion
of Wisconsin’s valuable water resources are already or poten-
tially effected by nonpoint source pollution. Nonpoint sources of
pollution clearly comprise a category of pollution that should
concern all of us.

With 40% of the state’s area in this potentially critical zone,
a logical question would be how can we deal with this level of
pollution control needs? A few major concepts should be men-
tioned here:

1. Rather than attempting to treat already polluted water, it is
more efficient to install land management practices that control
pollutants at the source, while still on land. This prevents the
degradation of high quality water resources and limits the quan-
tity of pollutants that enter waterways in the future.

2. The control of nonpoint sources is emphasized rather than
“cleaning-up” already polluted waters because in many hydro-
logical systems, if the addition of pollutants is limited, existing
pollutant levels decrease through natural processes over time,
thus achieving some “clean-up.” It is important to remember,
though, that many pollutants will be deposited and remain in
place for many years, especially in lakes with limited outflow.

3. Land management practices to control nonpoint sources
often utilize land contouring and natural materials, such as
stone and vegetation. These practices slow the rate of runoff,
prevent the movement of soil and attached pollutants, and hold
water and pollutants in specific areas so natural infiltration can
occur while still protecting groundwater. Some practices permit
the safe storage of manure until the proper times of the year
when it can be utilized on the land as a valuable resource
rather than becoming a pollutant in water.

4. Some nonpoint source controls will require that many
individuals and operators change long ingrained behaviors.
They may also require both taxpayers and landowners to share
in the cost of source controls. It must be recognized that these
costs very often will not produce highly visible results.

These four concepts are being used to address nonpoint
source management needs in Wisconsin.

County; a 1980 survey located no bass at all. Sediment, chemicals
attached to soil particles and oxygen-demanding materials such as
manure were major reasons for the decline in water quality that
resulted in these fish kills.

Nor are the problems restricted to small streams. In 1980 and
‘81, dissolved oxygen in many miles of the Wisconsin River was
almost depleted during spring runoff. Although there are numerous
municipal and industrial point sources discharging pollutants into
the river, DNR wasteload modelling specialists identified manure
runoff from farmyards and fields as the major cause.

In Door County and some other areas, bacteria and nitrate
levels in groundwater were so high in some places that private well
water became unhealthy for human consumption. It is usually diffi-
cult to identify where contaminants in a particular well come from
because pollutants often enter groundwater in creviced bedrock
formations from diverse sources.

The control of these various kinds of nonpoint sources requires
comprehensive management of entire watersheds. Only in this
way will Wisconsin’s water resources improve.

Summary of Nonpoint Source Effected
Waters in Wisconsin

Stream Principal
Region Miles Impact

Northwest 387 Trout streams and lakes

West Central 3,492 Trout streams

Southwest 4,935 Trout and smalimouth bass streams

South Central 2,770 Smallmouth bass streams

Southeast 930 Inland lakes and nearshore waters
of Lake Michigan

East Central 3,096* Trout streams and nearshore
waters of Lake Michigan

North Central 611 Impoundments

TOTAL 16,231*

* Includes 436 miles of Lake Michigan shoreiine

West Central Region

Southeast Region

. The West Central region
has a good smallmouth bass
fishery in larger rivers and
streams and a marginal to
poor trout fishery in smaller
streams and headwaters. There
are no natural lakes in the re-
gion. It is an area of intensive
dairy agriculture on steeply
sloped coulee-type topogra-
phy. Nutrients from livestock
operations and sediment from
eroding croplands have de-
graded many trout streams.

Special Report

Nonpoint source pollution af-
fects approximately 3,492
stream miles, with principal
impact to trout streams. As
sedimentation increases, back-
water areas of the Mississippi
River are also being effected.
Critical areas of the West Cen-
tral region are in lower por-
tions of the Chippewa,

La Crosse and Black River Ba-
sins and in extensive portions
of the Trempealeau and Buf-
falo River Basins.

. The Southeast region has
many lakes that support a
good fishery and receive heavy
recreational use. Most agricul-
tural land use is for continuous
row or specialty crops. Phos-
phorus and sediment from
cropland erosion cause algae
and weed problems in lakes.
Intensive urban land use
causes problems with
stormwater runoff from imper-

vious surfaces and sediment
from construction sites.
Nonpoint source pollution af-
fects approximately 930 stream
miles, with principal impacts to
inland lakes and nearshore wa-
ters of Lake Michigan. Critical
areas of the Southeast region
are in the Fox (lllinois), Des
Plaines, Pike and Root River
Basins and lower portions of
the Milwaukee River Basin.



East Central Region

[ 1he tast Central region has
many streams that support a
varied fishery and serve as
spawning areas for Lake Michi-
gan fish. The primary land use
is dairying, but many streams
pass through major urban
areas before they enter Green
Bay or Lake Michigan. Clay
sediments, phosphorus and
other nutrients from dairy op-
erations, sediment from con-
struction sites and pollutants
from urban areas all flow into
Lake Michigan harbors and
cause severe problems. Phos-
phorus loading to Lake Michi-
gan from nonpoint sources is
equal to that from point
sources, Nonpoint source pol-

lution affects approximately
3,096 stream miles (including
436 miles along Lake Michi-
gan’s shoreline), with principal
impacts to trout streams and
nearshore waters of Lake
Michigan. Critical areas of the
East Central region are in the
Sheboygan, Manitowoc, East
and West Twin, Kewaunee and
Fond du Lac River Basins, up-
per portions of the Milwaukee
River Basin and lower portions
of the Fox and Oconto River
Basins. The region also has
groundwater problems when
animal wastes enter the crev-
iced dolomite bedrock of the
Niagara escarpment in
Kewaunee and Door counties.

Southwest Region

. The Southwest region has
excellent smallmouth bass
streams in the southern por-
tion of the region, and many
Wisconsin River tributaries
that support trout. Agricultural
activities include dairying, cash
cropping and beef and hog
operations. Reduced dissolved
oxygen levels resulting from -
barnyard runoff and manure
storage spills have caused fish
kills and water quality degra-
dation. Sedimentation has de-

graded many smallmouth bass
streams and impairs the recre-
ational use of the limited
number of impoundments.
Nonpoint source pollution af-
fects approximately 4,935
stream miles, with principal
impacts to trout and small-
mouth bass streams. Critical
areas of the Southwest region
are in the Grant, Platte and Pe-
catonica River Basins and in
lower portions of the Wiscon-
sin and Baraboo River Basins.

South Central Region

. The South Central region
has several major lake chains
and wetland areas. The fishery
is somewhat limited, but water
resources receive heavy recre-
ational use. Agricultural opera-
tions include dairying and in-
tensive cash cropping.
Sedimentation and reduced
dissolved oxygen levels are re-
ducing the already limited fish-

ery, while problems associated
with urban land uses in the
Madison metropolitan area
and eastern portions of the re-
gion further degrade water
quality. Nonpoint source pollu-
tion affects approximately
2,770 stream miles, with princi-
pal impact to smallmouth bass
streams. The South Central re-
gion includes all of the Rock
and Sugar River Basins.

North Central Region

[l The North Central region
has water resources that sup-
port smallmouth bass fisheries
and provide recreational op-
portunities. Intensive dairy op-
erations on clay soils cause
sedimentation and nutrient
problems. Nonpoint source

6

pollution affects approximately
611 stream miles, with princi-
pal impact to water impound-
ments. The North Central re-
gion includes the Big Eau
Pleine River and Reservoir and
portions of the Little Wolf and
Pigeon River Basins.

Nonpoint sources
can pollute
groundwater

Allan Lulioff, Planning Analyst, Groundwater
Management Section

Fertilizers and pesticides can be carried by rain or
melting snow into the groundwater. DNR photo

DNR is concerned not only with the protection and improve-
ment of Wisconsin lakes, rivers and streams, but also with the qual-
ity of groundwater. Directly linked to surface waters through the
hydrologic cycle, groundwater provides nearly 70% of Wisconsin's
drinking water and is the major source of supply for most industries
and for agricultural irrigation. Unfortunately, like lakes and streams,
it too can be polluted by human activities. Soil, which has been
depended upon to filter out contaminants, sometimes fails to do
so. Potentially hazardous substances can then move down through
the soil into groundwater and possibly cause health problems in
people who drink the water. Two of these potentially hazardous
substances are the chemicals aldicarb and nitrate, both of which
originate from nonpoint sources.

Aldicarb is a pesticide often applied to potato fields in central
Wisconsin to control nematodes and Colorado potato beetles. As
of mid-1985, tests had been run on 1,024 wells in the region and
detectable levels of aldicarb found at least once in 190 of them .
Ninety-five exceeded the groundwater enforcement standard of 10
parts per billion. Some of these contaminated wells have had to be
abandoned or deepened by the owners to find safer water.

Meantime, to protect groundwater, the Wisconsin Department
of Agriculture, Trade and Consumer Protection has adopted rules
that restrict use of aldicarb. The question of whether these rules are
working adequately and whether other problem pesticides are be-
ing used in rural or urban settings is under review.

Nonpoint Pollution



Nitrate is the groundwater
contaminant most often tested
for in Wisconsin and most often
found. Nonpoint sources are
often to blame for its presence.
Nitrate is not usually harmful to
adults or older children. How-
ever, in some infants (less than 6
months of age) nitrate can con-
vert to nitrite, which changes
blood hemoglobin so it cannot
transport oxygen. The result is
methemoglobinemia, called the
“blue baby syndrome,” a possibly
fatal ailment. If this condition is
diagnosed, removing nitrate from
the infant’s diet will cause symp-
toms to rapidly disappear. The
number of cases is unknown,
since methemoglobinemia is diffi-
cult to diagnose and until re-
cently was not a reportable dis-
ease. The drinking water
standard for nitrate of 10 milli-
grams per liter is based on pro-
tecting infants from this disease.

Nonpoint sources of nitrate
include fertilizer spread on
croplands and lawns, improperly
stored livestock wastes, failed
septic systems and croplands
spread with livestock, human or
industrial wastes. Many experts
believe that fertilizer leaching—
often from excess irrigation—is
the worst offender. University of
Wisconsin researchers are finding
new ways to avoid excess irriga-
tion, which will save both fertil-
izer and pumping costs and at
the same time protect ground-
water.

The Wisconsin State Labora-
tory of Hygiene conveniently and
inexpensively tests water for ni-
trate and well owners should
take advantage of this service on
a regular basis. A test kit can be
obtained by writing: Wisconsin
State Laboratory of Hygiene, 465
Henry Mall, Madison, WI 53707.

For more information on
groundwater send for a copy of
Groundwater—Wisconsin’s bur-
ied treasure, which appeared in
the September-October 1983 is-
sue of Wisconsin Natural Re-
sources magazine. That publica-
tion, as well as other pertinent
material can be obtained from
DNR’s Groundwater Manage-
ment Section, Box 7921, Madison,
WI 53707, phone 608-266-9258.

Special Report

Improperly managed barnyards are major sources
of nonpoint pollution. This pondfull of algae was
caused by barnyard drainage and animal waste.
DNR photo

Point and nonpoint

source control:
Wisconsin waters need both

Susan Bergquist, Environmental Specialist, Nonpoint Source and Land

Mana_gement Section

Information about water resource cleanup
and pollution control has become a common
part of our existence in the past decade. Termi-
nology related to water quality has become part
of our language. But we still need to review some
of these terms to clear up any remaining confu-
sion.

In this report, the terms point source and
nonpoint source are used over and over. In the
earlier days of water quality programs, these two
major sources of pollution were regarded as two
very distinct entities. However, as research, pol-
lution control programs and legislation have ad-
vanced, it is sometimes difficult to neatly catego-
rize some sources as point or nonpoint sources.

Point sources are the more familiar sources of
water pollution to many people, especially as
populations become more urban. Examples of
point sources — factories, municipal wastewater
treatment plants, and power plants — are more
common in urban areas. In these examples, pol-
lutants are discharged from the plants in waste-
water that travels through pipes or culverts and

enters rivers or lakes at readily identifiable loca-
tions. The discharges may carry “waste’”” heat or
a wide variety of pollutants, usually chemical in
nature.

The major thrust of state and federal water
pollution programs in the 1970s was to control
discharges from point sources. This was done by
establishing standards for various receiving wa-
ters and requiring the sources to treat waste-
water to meet these standards before disposal.
Most point source control programs are regula-
tory and compliance is required by law. Pollu-
tants are usually removed in very expensive,
highly technical treatment plants. The huge cost
has been borne by taxpayers and individual in-
dustrial companies. In Wisconsin, most treat-
ment facilities have been completed with only a
few, including the extensive Milwaukee munici-
pal system, still under construction.

The point source control program has been
highly effective. A survey in 1984 showed that
97% of the rivers and streams assessed were not
effected by point sources.



Soil erosion isn’t exclusively a farm problem. Heavy
rains during a landscaping project literally carried
~away State Capitol grounds. DNR photo

The other major category is nonpoint source pollution.
Nonpoint sources are often more easily understood when thought
of as. runoff and sedimentation. Many different kinds of pollu-
tants—especially sediment, chemicals and organic materials—are
carried by water running off broad land areas. In the past, nonpoint
sources were thought of mainly as rural sources. But two very sig-
nificant nonpoint sources—construction sites and vast impervious
surfaces such as streets, parking lots and roofs—are mainly urban
sources. Importantly, concentration of pollutants in runoff from
nonpoint sources can be higher than concentrations in municipal
wastewater. However, nonpoint source pollutants usually flow di-
rectly into rivers, streams and lakes without any treatment.

In Wisconsin, nonpoint sources are the major water pollution
control emphasis in the 1980's and 90's. Why this emphasis? A 1985
survey showed that over a third (36%) of Wisconsin's rivers and
streams are effected or threatened by nonpoint sources. Barnyards,
animal feedlots, eroding croplands, streambanks and construction
sites, overgrazed woodlots and urban areas are receiving intensive
attention in selected watersheds through the voluntary Wisconsin
Nonpoint Source Water Pollution Abatement Program.

These varied sources can be difficult to control because vast
land areas and many landowners and operators are involved.
Nonpoint source control usually means designing, installing and
maintaining land management practices to control problem areas

at the source, while pollutants are still on the land. The sophisti-
cated, centralized, highly technical treatment plants used to con-
trol point source discharges are not appropriate for controlling
nonpoint sources. If pollutants from nonpoint sources are allowed
to reach the state’s waters, far-reaching impacts occur and pollu-
tant clean up becomes more difficult and expensive.

Earlier it was mentioned that the distinction between point and
nonpoint sources has become less clear according to the tradi-
tional definitions. Research, sampling techniques and other meth-
ods now enable water quality scientists to locate, differentiate and
measure many nonpoint sources quite accurately, much like point
sources. And the runoff from some nonpoint sources, such as con-
struction. sites and many animal operations, is obviously quite lo-
calized. In fact, a limited number of operations now need permits
for wastewater discharge, similar to industrial and municipal waste-
water treatment plants.

Regardless of definitions, both peoint and nonpoint sources of
pollutants have to be controlled to protect Wisconsin’s waters.
Some areas have point sources as the major pollutant sources,
some nonpoint. But in many areas significant point and nonpoint
sources exist and must be controlled. Unlike many other states,
Wisconsin fully recognizes the need to control significant point and
nonpoint sources, and supports programs that address both
sources of pollutants as the way to protect our valuable water re-
sources.

Nonpoint Pollution



Case Studies

s T
U

Milwaukee, like some other cities, hopes to cash in
on business aesthetics with a clean river. A
waterfront walkway with boat slips, shops and
other amenities is planned. Photo courtesy of The
Milwaukee Journal

DNR’s water resource management and fish Black Earth Creek, a trout stream near Madison, is  Exposed cut in a Door County limestone quarry
management programs cooperate to ensure a priority watershed prdject in Wisconsin's shows typical rock fractures that provide pathways
environmental conditions needed for healthy fish nonpoint source pollution control program. Photo for surface water and pollutants to enter

and heaithy water. Photo by Dean Tvedt by Susan Bergquist groundwater. Photo by Jim Bachhuber
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The Upper Door County
priority watershed project

Jim Bachhuber, Planning Analyst, Nonpoint Source and Land Management Section

William Schuster, Door Count_y Conservationist

Groundwater in this favored spot is seriously
threatened and a unique watershed project is aimed
at helping. But local action will be the key.

In most places groundwater pollution is a relatively recent envi-
ronmental concern with new threats to this resource much in the
media of late. However, for residents of northern Door County,
problems with groundwater pollution have been a concern ever
since the first wells were sunk. Door County records contain nu-
merous cases of polluted well water causing diseases, including six
documented outbreaks of typhoid fever between 1916 and 1926.
While disease outbreaks are not common anymore, groundwater
problems still persist. Today, they are so common that for many
residents, finding an alternate drinking water source during certain
times of the year has become a way of life. These periods usually
correspond to incidents of high rainfall or snowmelt.

Why do these groundwater quality problems appear more often
in Door County than other parts of the state? The answer has to do
with soil and bedrock. In most of Wisconsin, the soil layer is thick
enough to filter out many potential pollutants when surface water
moves downward into the ground. However, in northern Door
County, the glaciers left only a thin soil layer or none at all. In about
40% of the county, less than three feet of soil covers the bedrock,
while in many areas bedrock is actually exposed on the surface.

The potential for groundwater pollution is also increased be-
cause the dolomite bedrock has large vertical and horizontal
cracks. Water here moves through the ground rapidly. This bed-
rock contains the water source for nearly all the county’s wells, and
it has an average thickness of about 500 feet. These two physical
characteristics—the sparse soil covering and fractured bedrock—
mean that polluted surface water can move rapidly into and
through the groundwater system.

During the past 20 years, the situation has become more criti-
cal. One reason is the increase in tourism coupled with second
home development, which creates greater demand for both water
supplies and wastewater disposal. Also, the number and types of
pollutant sources that affect groundwater are increasing. In the
past, livestock wastes from farming and human wastes from resi-
dences were the two major contaminant sources. Now, agricul-
tural fertilizers, pesticides, septic wastes, landfill drainage, petro-
leum storage tanks, road salt runoff and many other sources exist.

In response to recent increased concern, Door County has be-
gun trying to protect and improve its groundwater. In 1981, the
county requested that lands north of the Sturgeon Bay ship canal
be selected by DNR as a priority watershed project under the

Door County’s groundwater pollution problems
are directly related to thin soil layers and exposed
bedrock. Soil filtering of surface water pollutants is
limited, and bedrock crevices provide direct routes
to groundwater. (inset) Sinkholes are another
direct channel between surface and groundwater.
Photos courtesy of Door County Land Conservation
Committee
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Nonpoint Source Water Pollution Abatement Program. At that
time, program emphasis was primarily on improving surface water
quality. Using nonpoint source control measures to protect
groundwater was a relatively new idea. Whether this approach
would work was questionable. But there was no question some-
thing had to be done. The threat to groundwater in Door County
was serious and required action. But finding solutions to a very
complicated and multi-faceted problem that involved numerous
potential pollution sources would not be easy.

In addition to physical and geologic aspects, managers had to
develop within DNR a mechanism that would bring the right talent
to focus on Door County’s groundwater problems. This required
more than ordinary coordination because DNR is structured along
program lines. Different administrative units are responsible for dif-
ferent aspects of groundwater protection. Nonpoint sources, point
sources, private water supply, solid waste management and
groundwater management are all handled by separate units. All of
these had to be effectively coordinated if a priority watershed
project was to benefit groundwater in Door County.

With these challenges in mind, the northern portion of Door
County was selected as a priority watershed project in 1984 and
the county promptly accepted the offer.

As with all such projects, the first phase is to prepare a water-
shed plan. A plan documents the location of all significant sources
of pollution, how best to control them, what changes in water
quality or water use will result from their control, how much the
project will cost, how much staff is needed and what various gov-
ernmental agency responsibilities will be. The plan for the Upper
Door project will be completed in spring, 1986.

Central to the project is a thorough inventory of all water re-
sources and all nonpoint pollution sources. In previous projects,
typical sources included livestock wastes, upland erosion,
streambank erosion and urban stormwater runoff. For the Upper
Door project, however, it was decided to investigate additional
sources not traditionally considered, and DNR allocated extra
funding for this work.

Two major topics needed investigation: physical characteristics
that contribute to the potential for groundwater contamination
had to be pinpointed, and sources of groundwater contamination
found and ranked by priority for control. Physical characteristics
that influence whether contaminated surface water will enter the
groundwater system include depth of soil, how easily water can
flow through it (permeability), distance from land surface to water
table and presence of “karstic” features. Karstic features include
sinkholes and enlarged crevices in bedrock which can serve as di-
rect paths for surface water to reach groundwater.

Actual and potential sources of groundwater pollutants have
already been inventoried and results are being analyzed. Among
the various sources investigated are livestock wastes. These can
enter groundwater in runoff or seepage from barnyards, manure
piles or manure spread on fields. More than 200 northern Door
County farms were inventoried for their potential to contaminate
groundwater. Repeated applications of pesticides and fertilizer on
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fields are also a threat, especially where corn is planted every year.
Approximately 46,000 acres of cropland have been inventoried as
to location, crop rotation, fertilizer and pesticide application.

Also spotted on a map are residences and businesses not con-
nected to a sanitary sewer system. These use either a septic tank
and drain field or a holding tank to dispose of wastewater. Either of
these systems can leak or fail and send untreated sewage into
groundwater. In addition to location, physical characteristics of
each tank’s surroundings were also recorded to indicate which
septic systems are likely to fail.

Both septic and holding tanks need to be pumped out on a
regular basis. This pumped waste is often disposed of by land
spreading, which is usually a safe method if done in flat areas with
deep soils. However, in northern Door County, trucks sometimes
dump their loads on shallow soils where the potential for ground-
water pollution is high. The watershed project has analyzed sites
used by septic haulers, measuring soil depth, presence of karstic
features and amount of wastes spread.

In a related effort, DNR has inventoried active and abandoned
landfill sites for potential to leak to the groundwater. Leaking un-
derground gasoline storage tanks are also of concern. The Depart-
ment of Industry, Labor and Human Relations has surveyed all ser-
vice stations to determine the ages, sizes, locations and owners of
such tanks in Door County. These records, along with the landfill
information, will be integrated with all other data collected during
the inventory phase of the watershed project.

Door County, with assistance from UW-Green Bay, began the
inventory task in October, 1984. With a large quantity of informa-
tion already collected, the next step is to analyze data and use it in
planning project goals. The inventory will not only identify the
most important sources to control for the protection of ground-
water, it will also help guide the county in future decision making
on development, zoning and land use.

The completed plan will require both county and DNR approval.
The next step will be for county personnel to contact critical land-
owners and explain specific practice needs for the prevention of

groundwater pollution on their property. The nonpoint source con-
trol program will cost share the installation of approved practices
for certain sources, particularly to control livestock waste and
cropland chemicals in critical areas. Up to 70% can be reimbursed.
Since the nonpoint source control program is voluntary, the de-
gree of groundwater protection achieved will depend largely on
the cooperation of landowners.

Other government monies could fund the control of ground-
water pollution sources that are not eligible for cost sharing under
the nonpoint source program. A separate state program already
provides funding to upgrade failing septic systems. Safe disposal of
wastes from septic and holding tanks should become less of a
problem when new, stronger rules now being formulated take ef-
fect. These rules will be administered either by DNR or the coun-
ties. DNR already regulates active landfills. Abandoned landfills that
pollute groundwater may become eligible for federal cleanup
funds.

But perhaps the most important steps that can be taken to pro-
tect groundwater in Door County will involve local decisions. The
type and direction of future development in this beautiful and sen-
sitive area will need strong control. The county has already shown
it is seriously concerned. A special committee that has studied the
problem will soon recommend to the county board what steps the
county can initiate to protect groundwater. It must be accepted
that there are certain portions of the county that simply cannot be
developed without affecting groundwater.

Since the Upper Door Priority Watershed Project is still in the
planning stage, the question remains: can all these different pro-
grams from different agencies be coordinated to benefit ground-
water? While we work to determine areas of responsibility that en-
sure flexibility and give-and-take within various agency
assignments, progress is being made toward the common goal: im-
provement of groundwater in northern Door County. The real an-
swer will come sometime in the future—when the people of Door
County will either be safely drinking the water from their taps, or
else be shopping for it in the supermarket.

A typical Door County scene. Photo Courtesy of Northwestern Mutual Life
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Completing the cleanup:

priority watershed treatment for the Milwaukee River

Gary Nelson, Milwaukee River Prlorl_t! Watersheds Coordinator

Although millions have been spent to get rid of pollu-
tion in the Milwaukee River basin, the job remains
unfinished. Nonpoint source control is next on the
agenda. It will complement what'’s already been done
on point sources.

A number of growing and resurging cities around the country
have used rivers as critical elements in their economic develop-
ment. The cleanup of the Milwaukee River represents the same
potential for Wisconsin’s largest city. As a part of this effort, the
Milwaukee River priority watersheds program is a vast and ambi-
tious nonpoint source program to protect and restore environmen-
tal resources within the most developed and populated river basin
in Wisconsin. The basin includes much of the Milwaukee metropol-
itan area and encompasses about 815 square miles in seven coun-
ties: Milwaukee, Waukesha, Ozaukee, Washington, Fond du Lac,
Sheboygan and Dodge.

This project is more complicated than most because it deals
with five major watersheds: the southern portion of the Milwaukee
River, its East-West and North branches, Cedar Creek and the Me-
nomonee River. The basin has 432 miles of stream and 21 major
lakes. It is the only nonpoint source pollution abatement project
established by direct action of the state legislature.

The legislature recognized a need to strengthen the enormous
cleanup effort now underway in the area served by the Milwaukee
Metropolitan Sewerage District. That effort, primarily directed at
reducing point source discharges to the lower Milwaukee River and
harbor, represents an investment of approximately $1.7-billion dol-
lars. While the amount is substantial, it won't address the entire
water quality need. A major concern was that after spending
nearly two billion dollars, water quality in the Milwaukee River and
harbor would still be impaired. Therefore, lawmakers made a com-
mitment to address nonpoint as well as point sources.

DNR, which will coordinate the program, is now funding an
inventory to assess resource needs and determine what nonpoint
source controls will be necessary basinwide. The inventory will be
completed by the end of 1986. Afterwards, an implementation
phase, to run through 1996, will put needed control practices in
place and reduce pollutant discharges to levels that will meet wa-
ter quality goals.

The program will go far beyond anything already accomplished
to date in terms of water resource management and nonpoint
source control. It will be one of the most comprehensive control
programs ever attempted and will deal with virtually all elements of
natural resource management.

Groundwater quality, dozens of abandoned landfills on the riv-
erbank and in adjacent wetlands, dams, impoundments,
stormwater and floods are all part of the complicated puzzle that
must be solved in the effort to bring nonpoint source pollution
under control. Habitat preservation as well as fish, wildlife and en-
dangered resource management will also be part of the program.
Each aspect will be inventoried, evaluated and ultimately worked
into a comprehensive strategy.

The participants in this serious effort are as numerous and com-
plicated as the resource factors. In addition to the seven counties
involved, there are 12 cities, 24 villages and 30 towns, all of which
will have some involvement in the program. In addition to the local
governments, a citizen advisory committee with six subcommit-
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tees will help develop the program. And resource inventory work
currently underway involves not only DNR, but also many individu-
als from other governmental levels and agencies. This broad partic-
ipation is necessary if the program is to succeed and it must be
coupled with long term commitment and dedication because re-
sults will not be immediate.

The Milwaukee River basin program represents a substantial
challenge and a rare opportunity to protect and restore environ-
mental resources in a major urban river basin that has been seri-
ously degraded.

The benefits to be realized are substantial not only from a natu-
ral resource perspective, but also from an economic and social per-
spective. Already, there is talk of river walkways, residential district
revival and commercial development along or near a cleaner Mil-
waukee River. While the direct benefits will be realized primarily in
southeastern Wisconsin, the results of this program will be of inter-
est both statewide and nationally. A cleaner Milwaukee River will
complement Milwaukee’s attractive and internationally renowned
lakefront.

Unmanaged construction sites and vast expanses
of impervious roofs and pavement disrupt natural
water infiltration and drainage. DNR photo



Fish, water and
everything else

Water is a ubiquitous resource. It's obvious that fish
should be managed in conjunction with it. But so
should every other resource. DNR’s nonpoint source
control program has developed the tools to make
such cooperation possible.

It takes individuals and agencies at all levels joined together in a
cooperative effort to achieve the kind of results planned for Wis-
consin’s unique nonpoint source pollution control program. The
aim is to improve not only water quality in lakes and streams but all
related resources. Much of the administrative procedure for the
nonpoint program is set forth in state law or department policy and
seven years of experience has refined and standardized the work.
But in an effort of this magnitude, assembling the experts from dif-
ferent disciplines who know how to plan, implement and evaluate
complicated watershed projects is a continuing challenge that re-
quires constant attention.

It is this essential need to meld skills that brings us together—
one bureau director in charge of fish management and the other,
water resources—two closely related fields—yet so separate they
belong to different administrative divisions in DNR. Fisheries does
its work as part of a “Resource Management Division”, while water
resources functions under “Environmental Standards.” Despite
DNR’s organization chart, the condition of watersheds intimately
affects fish, so nonpoint source control should bring people to-
gether from each program—fish managers and water quality spe-
cialists. This has been more difficult to accomplish than it would
seem on the surface, but gets easier as we mold DNR procedures to
protect the environment.

In the past, fish managers and aquatic ecologists traditionally
saw their engineer colleagues as adversaries. Some biologists even
built careers on battles fought with water pollution engineers over
fishery resources. But despite differences, enough farsighted engi-
neers emerged to cooperate with fish biologists and start the US
Public Health Service Water Pollution Control Program. Together
they launched a federal point source cleanup program which
helped finance new municipal wastewater treatment plants all
across the country. This in turn led to creation of the US Environ-
mental Protection Agency which continued the cleanup and fos-
tered today’s teamwork between engineers and biologists.

In Wisconsin too, fish managers and water resource people
have had their differences. DNR’s fisheries program was founded
over 100 years ago and has a long tradition characterized by pride
in its stewardship of lakes and streams. Fish managers sometime
did not look kindly on the arrival of enthusiastic newcomers as-
signed to environmental protection. For their part, young environ-
mental protection engineers and water resource biologists some-
times saw little merit in traditional long-range plans and goals of
fishery programs. The divergence was further encouraged by an
educational system which failed to demand that biologists and en-
gineers understand and communicate with one another. This lack
of communication has led engineers to design pollution controls
without fully considering their biological significance. At the same
time, fishery and other biologists have frequently demanded engi-
neering results that are beyond the state of the art and impossible
to achieve.
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Bruce J. Baker, Director,
Bureau of Water
Resources Management

James T. Addis, Director,
Bureau of Fish Management

Difficulty has also arisen in assembling experts for cooperative
enterprise because of DNR’s historical structure. The department’s
resource management programs are old and have long been highly
decentralized with staff located in six districts and 15 areas. Envi-
ronmental programs, on the other hand, are newer and more cen-
tralized with more staff headquartered in Madison. This affects the
interplay of ideas and people as well as work scheduling and plan-
ning.

Added to all these factors have been the ubiquitous problems of
all state administrators like us who try to coordinate the myriad
federal programs that affect our areas of responsibility. For exam-
ple, most environmental protection programs originate with the US
Environmental Protection Agency while fishery programs are asso-
ciated with the Department of Interior. Since these two federal
agencies have been unable to fully coordinate at the national level,
Wisconsin has tried to do it here on its own. However, agency or
program-specific funding, inflexible constraints and often conflict-
ing objectives further confound coordination, often causing diffi-
culty and frustration. Thankfully, these administrative roadblocks
are slowly being resolved as Washington grants the states more
leeway.

Many resource and pollution problems Wisconsin has faced in
recent times are very complex, of a sensitive nature and often con-
troversial. The same is true of the solutions, which are also costly
and frequently require a multidisciplinary approach. For these rea-
sons, in 1967 the State Legislature restructured the old Wisconsin
Conservation Department into a new Department of Natural Re-
sources, which combined resource management and environmen-
tal protection programs in a single department for the first time.
This organizational change went far toward achieving teamwork
and cooperation between the two programs.

Because controlling nonpoint source pollution is in many ways
far more complicated than point source control, engineers, water
resource biologists and fish managers have come to recognize that
teamwork is essential if improvement is to occur. Not only is their
technical talent needed, but also political and social acumen that
can gain support for the cleanup. We are beyond the days when
installation of sewage collection systems and treatment plants can
solve the problems.

In the words of ecologist Barry Commoner, “Everything is inter-
connected to everything else.” That's true for DNR programs too.

As bureau directors we realize this. We think we have managed
to deal with all the obstacles in a forthright way. We're confident
we are building a nonpoint source pollution control program that
will not only clean up and protect Wisconsin waters but also lead
to a flourishing recreational fishery and ensure diverse aquatic
animal and plant communities. It will be a cleanup the state can be
proud of and a pacesetter for the nation.

Nonpoint Pollution



Fish management’s sampling of fish populations
and monitoring of radio tagged fish (above)
provides information useful for water resource
management. Similarly, the nonpoint source
program'’s water inventory flow samples and river
stage height records [below] are useful to fish
managers. DNR photos
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Pscal exam fr

Black Earth Creek:

Building site erosion can be the largest contributor
of sediment to streams. Control practices are
needed during development and construction.
Photo by Anne Weinberg

a case study

Jim Baumann, Environmental Englneer, Nonpoint Source and Land Management Section

Dane County’s Black Earth Creek, one of Wisconsin'’s
most highly valued wild brown trout fisheries, is un-
dergoing a complete physical exam. The stretch of
stream above the village of Black Earth, its fishery
and its 46 square mile watershed are being probed,
shocked and scanned to examine all vital parts and
signs. The purpose is to determine its condition and
set out a prescription for a long and healthier life.

A comprehensive evaluation of Black Earth Creek was initiated
in the fall of 1984 in response to a request to DNR from Trout Un-
limited. The organization cited increases in rooted aquatic weeds, a
decrease in weight of fish and general concern over conditions not
conducive to the long-term health of the fishery. In response, a
department-wide committee reviewed proposals and recom-
mended a comprehensive evaluation that would cross DNR pro-
gram lines and also involve staff from other agencies. This compre-
hensive study would bring department fish managers, nonpoint
source specialists, water quality biologists, wastewater engineers,
solid waste investigators and water resources planners together
with one shared goal: identify what is needed to protect the natu-
rally reproducing brown trout fishery in Black Earth Creek. Coordi-
nation was assigned to the Nonpoint Source and Land Manage-
ment Section of the Bureau of Water Resources Management.

The exam began when the U.S. Ceological Survey (USGS), with

funding from DNR’s fish management program, installed four auto- -

Livestock crossings along Black Earth Creek are
major sources of sediment and organic materials
that endanger this high quality trout fishery. Photo
by Susan Bergquist
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mated monitoring stations. Two are on Black Earth Creek and one
each on Garfoot and Brewery Creeks, both of which are tributaries.
One was equipped with a continuous-reading dissolved oxygen
meter tied directly by phone lines to a computer.

In January of 1985 the project got help from graduate students
at UW-Madison when the Water Resources Management Work-
shop selected Black Earth Creek as a project. Fourteen students
scoured the records of many agencies, worked side-by-side with
DNR staff, surveyed anglers and local residents, analyzed the pre-
liminary information collected by DNR and USGS and developed
and used a number of new inventory techniques,

Also in 1985, DNR shocked fish throughout a 6.2 mile stretch of
the stream, measured dissolved oxygen levels at 14 locations, mea-
sured sediment covering the stream bed, surveyed the
streambanks for erosion, assessed the operation and maintenance
of the one wastewater treatment plant and one landfill in the wa-
tershed, and made a preliminary identification of the location of
animal lots and other nonpoint sources.

Threats to the fishery

Although the physical exam will not be complete until the fall of
1986, examiners have found a number of conditions that may
threaten the fishery, and are already drawing conclusions. Fish
shocking information collected over the last decade shows a large
and relatively stable wild brown trout fishery. While the number of
trout has not declined, in the spring of 1985 their total average
weight per acre of stream was substantially lower than in all the
years surveyed in the last decade.



Creek:

from Cross

Plains to
Washington, D.C.

The trout fishery in Black
Earth Creek ranks among the
best in Wisconsin. Since it is lo-
cated within 20 miles of 200,000
people in the Madison area, its
value as a recreational resource
is great. Although the Black
Earth Creek project is of great
importance to both residents of
the watershed and to anglers, its
importance extends well be-
yond the watershed. Statewide,
it is significant as an example of
integrated or comprehensive
natural resource management.
Nationally, it has significance as
an example of a way to protect
threatened streams and could
be incorporated as part of a
federal nonpoint source control
program now under considera-
tion by Congress and the US En-
vironmental Protection Agency.

“The Black Earth Creek
project,” says Larry Claggett,
coldwater fishery specialist in
DNR’s Bureau of Fish Manage-
ment, “is a very good example
of fishery resources being pro-
tected through a comprehen-
sive, multi-program approach. it
is one of the first in the nation
and is likely to be an example
for future projects.”

Bruce Baker, director of
DNR’s Bureau of Water Re-

sources Management, also sees |

Black Earth Creek as a national
example. Baker is involved in a
project to assist the US Environ-
mental Protection Agency in de-
veloping a national nonpoint
source control program
through the Association of State
and Interstate Water Pollution
Control Administrators.

“One of my main interests,”
says Baker, “is to make sure
threatened resources are in-
cluded to prevent any degrada-
tion before it occurs. This must
receive as much emphasis as
rehabilitation of degraded wa-
ters and our intent is to make
this kind of foresight part of the
national program.”

Dissolved oxygen levels are a likely threat to
the fishery. The water quality standard for dis-
solved oxygen in trout streams is six milligrams
per liter (mg/l). For 19 out of 21 days in June
1985, dissolved oxygen levels dropped to 5 mg/!
as a result of consumption of oxygen by aquatic
plants. While these levels are not lethal, they
can inhibit growth of the trout. Dissolved oxy-
gen also decreased during most rainfall runoff
events. During one major storm in July 1985,
dissolved oxygen dropped below 4 mg/l for 20
hours and reached a minimum of 3 mg/l, a po-
tentially lethal level. During the snowmelt pe-
riod and before all of the equipment was in-
stalled, analysis of samples found very high
levels of oxygen-demanding material in the
stream at about the same time the very sensi-
tive trout hatch began. Rainfall runoff events
also sent high levels of ammonia and other nu-
trients into the stream. Experts are not sure how
this combination of high ammonia and low dis-
solved oxygen affects trout.

Examination of the fish habitat found both
good and bad situations. In the late 1940's, cat-
tle access to the stream was all too common,
streambank erosion along the creek was exten-
sive and the fishery nearly nonexistent. Efforts of
conservation groups, farmers and a variety of
agencies plus purchase of land along the
stream to provide a buffer have nearly elimi-
nated streambank erosion. Today, most
streambank erosion found in the study area is
coming from one farm.

But in the stream itself, DNR investigators
still find more sediment covering the gravelly
bed than is desirable. Between 30 and 50% of
the streambed is covered with silty sediment.

In 1985, aquatic plants, both macrophytes
and filamentous algae, were abundant. Al-
though in the past macrophytes have been
high every year, the filamentous algae haven't
been. An investigation by the student work-
shop concluded that the stream’s macrophytes
probably could not be controlled by adjusting
phosphorus concentrations in the water. How-
ever, it is possible that the filamentous algae
could be. Phosphorus amounts double down-
stream from the Cross Plains wastewater treat-
ment plant.

Sources

The likely sources of these threats include
both nonpoint and point sources. Although all
of them have not yet been inventoried, prelimi-
nary results are as follows:

1. The manure in runoff from barnyards, and
to some degree from fields where it is spread in
winter, is very likely the cause of both the high
oxygen demand load and high nutrient levels
during rainfall. The Brewery Creek and Garfoot
Creek drainage areas repeatedly show the
greatest pollutant amounts.

2. The sediment entering the stream in 1985
was most likely from eroding croplands and
bare barnyards. In previous years, subdivision

construction sites were significant sources.
However, due to limited construction in 1985
and better management of sites, the amount of
sediment from this source was substantially less
than previous years.

3. The Cross Plains wastewater treatment
plant is generally discharging high quality efflu-
ent that is not directly depleting dissolved oxy-
gen levels in the stream. However, if malfunc-
tions such as those which occurred in March of
1985 occurred in summer, the potential exists
for a major fish kill. Also, discharge from the
plant is an important source of nutrients that
may increase growth of certain aquatic plants.

4. The discharge from an inadequately man-
aged landfill has been documented to be a sig-
nificant contributor of oxygen-demanding mat-
ter and nutrients.

The Prescription

During 1986, DNR along with local units of
government, other agencies, interest groups
and the general public will complete a prescrip-
tion for maintaining the long-term health of
Black Earth Creek and its fishery. That prescrip-
tion may call for a familiar practice: Black Earth
Creek will probably have to go on a diet. Its
sediment, nutrient and oxygen-demanding load
may be too much for its own good.

Many parts of the prescription are already in
place. DNR wastewater engineers are working
with the village of Cross Plains to prevent treat-
ment plant malfunctions and determine how to
deal with equipment breakdowns if they occur.
Solid waste specialists are working with the
landfill operator to eliminate pollutant-laden
discharge.

In the fall of 1985, DNR selected Black Earth
Creek as a priority watershed project through
the Wisconsin Nonpoint Source Water Pollu-
tion Abatement Program. As a result, in 1986
DNR will be working jointly with the Dane
County Land Conservation Department and
villages such as Cross Plains to develop a plan
for the control of both urban and rural
nonpoint sources. Installation of nonpoint
source control measures specified in the plan
will be carried out by local units of government
over an eight year period.

Other parts of the prescription for Black
Earth Creek may include fish management ac-
tivities such as in-stream habitat structures and
changes in size limits. Phosphorus removal at
the Cross Plains wastewater treatment plant is a
touchy problem but must be dealt with. Other
point sources may also need further control.

The use of this prescription should lead to a
long and healthy life for the wild brown trout
fishery in Black Earth Creek and many enjoya-
ble moments for anglers and residents alike.

Nonpoint Pollution



A Wisconsin Handbook

An administrative guide
to nonpoint source control
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DNR’s comprehensive
watershed approach

Susan Bergquist, Nonpoint Source and Land Management Section

Wisconsin's state-supported, voluntary program for control of
nonpoint source pollution is unique in both its comprehensive wa-
tershed approach and its cooperative attack on the problem. The
program features a joint effort by state and federal agencies along
with local governments to keep a diffuse group of contaminants
out of lakes, rivers, streams and groundwater.

Unlike programs focused only on soil erosion or those that deal
with separate, isolated problems piecemeal, the Wisconsin pro-
gram is systematic amd comprehensive. It does not merely deal
with a polluted barnyard here, an eroded streambank there or a
stormwater problem somewhere else. Nor does it dredge a lake or
apply weed-killing chemicals without at the same time stopping
the input of most sediment and nutrients that caused the prob-
lems. Instead, the Wisconsin program deals with entire watersheds
on a selective basis and strives to control every significant source of
nonpoint pollution in these watersheds. Its success lies in the fact
that it brings several important elements together:

1—A major water quality program sharply focused on entire

hydrologic units or watersheds.

2—Participation by affected local residents, both directly and

through town, county and municipal governments.

3—Appropriate technical expertise from various agencies.
4—Cooperative effort by all involved, exerted in scientifically se-
lected areas which directly contribute nonpoint source pollu-
tants to valuable water resources.

Landowners and municipalities that voluntarily participate re-
ceive educational and technical assistance plus 50 to 70% cost
sharing from state funds to install approved management prac-
tices.

The following is a detailed discussion of this comprehensive wa-
tershed approach and how it is used in Wisconsin’s priority water-
shed projects.

BEGINNINGS

In 1978 the state legislature established the Wisconsin Fund to
finance a multi-faceted environmental pollution control program.
The fund is most widely known as a massive state-federal effort
that brought discharges from municipal wastewater treatment
plants and other point sources into compliance with water quality
standards. Fortunately, the same law also established the Wiscon-
sin Nonpoint Source Water Pollution Abatement Program. As more
and more point sources were brought under control, emphasis
shifted to nonpoint control which remains a major state-funded
water quality program today.

As discussed earlier, the realization that nonpoint sources were
major contributors to water pollution, either alone or in association
with point sources, goes back a long way. Long before it evolved
into the present Nonpoint Source and Land Management Section,
a special DNR unit had been conducting studies on the problem.
That section now administers the program. Areawide water quality
management plans prepared by DNR as required by the federal
Clean Water Act (section 208 of Public Law 92-500) also helped put
the need for nonpoint source control into perspective.

Initial effort following creation of the Wisconsin Fund went into
establishing principles, policies and procedures for carrying out the
nonpoint source control program. These formed the basis for oper-
ations when the initial group of five priority watershed projects was
selected in 1979. Today there are 29 ongoing projects and all still
follow the same basic tenets, despite the fact that each involves a
range of nonpoint problems and objectives and are geographically
widespread throughout the state.

The three basic premises that shape the nonpoint source pollu-
tion control program are these:

1—It must be comprehensive. All critical nonpoint sources
must be controlled to achieve the desired water quality objec-
tives. This recognizes the fact that pollutants originate from
many different sources.
2—Because of the comprehensive nature of Wisconsin's pro-
gram and the emphasis on water quality goals, the nonpoint
source control program is separate from existing soil conserva-
tion programs. (In 1982, the Wisconsin Legislature established a
state erosion control program which is administered by the Wis-
consin Department of Agriculture, Trade, and Consumer Pro-
tection. This program is separate from and has different objec-
tives than the nonpoint source control program, but the two are
coordinated through an interagency memorandum of under-
standing.)

3—Nonpoint source pollution control is, by definition, a water

quality program. As such, it requires strong technical involve-

ment and leadership by DNR, the state’s water quality agency.

This leadership is essential, particularly in identifying water qual-

ity objectives and using assessment techniques, such as water-

shed models.

These three premises have not changed even after seven years
of operational experience. By contrast, however, many separate
program components and procedures have undergone refinement
as more was learned about how to achieve desired goals.

It is important to note that cities, villages, and counties are re-
sponsible for local implementation in project areas. DNR and sev-
eral other entities also have responsibilities. This blend of many
agencies and units of government has proven successful and has
resulted in a comprehensive program that assures the achieve-
ment of nonpoint source pollution control objectives.

THE FIVE MAJOR PROGRAM
COMPONENTS

The Wisconsin nonpoint source control program has five major
components:

1—A statement of program purpose and objectives.

2—Establishment of criteria for project selection.

3—A plan stating project objectives and identifying critical pol-
lution sources.

4—Program and project administrative structure.

5—State budget support.
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Here are the details on each component:

1—Purpose and objectives—The program’s purpose is to
control nonpoint source pollution in a systematic manner so sur-
face and groundwater quality goals can be accomplished within a
reasonable time frame. The program is designed to deal with the
wide variety of nonpoint sources that exist throughout the state
including sediment from croplands, construction sites,
streambanks, and grazed woodlots; nutrient loads from barnyard
runoff, cropland runoff, manure spread on croplands, and runoff
from city lawns and streets; and heavy metals and other toxic sub-
stances in stormwater runoff from various urban sources .

There are three major program objectives:

A—To identify the most effective approach for achieving spe-

cific water quality objectives and to provide adequate financial

and technical assistance to landowners and operators for instal-
lation of approved nonpoint source control practices, called

Best Management Practices (BMPs).

B—To provide coordination between the nonpoint source pol-

lution control program and other state water quality programs.

C—To focus limited technical, educational and financial re-

sources on critical geographic areas.

Unlike most erosion control programs, the Wisconsin nonpoint
source control effort concentrates on hydrological units rather
than on random or political boundaries. It deals with all urban and
rural categories of nonpoint sources rather than only selected
ones. And it uses a systematic approach to identify, rank, and se-
lect critical watersheds or portions of them for comprehensive at-
tention.

@ Local priority projacts
|:| Critical- nonpaint source area
Priority watersheds

i!__, meln-
0 | | A

Location of nonpoint source abatement projects and identification of the critical
nonpoint source areas.

CURRENT PRIORITY WATERSHED PROJECTS IN WISCONSIN Primary
3 Year Area Water Major
Project  (square Quality Nonpoint
Project County(ies) Selected miles) Objective* Sourcest
Galena River Grant, Lafayette 1979 242 2 a,c
Elk Creek Trempealeau 1979 113 3 a,d
Hay River Barron, Dunn 1979 276 3,5 ad
Lower Manitowoc River Manitowoc, Brown 1979 160 1 b
Root River Racine, Milwaukee, Waukesha 1979 197 1 c,d,e
Onion River Sheboygan, Ozaukee 1980 111 1 b,c
Sixmile-Pheasant Branch Creek Dane 1980 118 6 ce
Green Lake Green Lake, Fond du Lac 1980 98 7 a,d
Upper Willow River Polk, St. Croix 1980 LT 6 c,d
Upper West Branch Pecatonica River lowa, Lafayette 1981 7, 2 a,d
Lower Black River La Crosse, Trempealeau 1981 164 2,3 a,c,d
Kewaunee River Kewaunee, Brown 1982 135 13 b
Turtle Creek Walworth, Rock 1982 299 2 c,d
Oconomowoc River Waukesha, Washington, 1983 131 7 a,e
Jefferson
Little River Oconto 1983 216 1,4 a,d
Crossman Creek/Little Baraboo River Sauk, Juneau, Richland 1983 218 23 a,c
Lower Eau Claire River Eau Claire 1983 117 3 a,d
Beaver Creek Trempealeau, Jackson 1984 155 3 a,d
Upper Big Eau Pleine River Marathon, Taylor, Clark 1984 230 6 b
Seven Mile-Silver Creeks Manitowoc, Sheboygan 1984 112 1,6 b
Upper Door Peninsula Door 1984 324 8 a,b
East & West Branch Milwaukee River Fond du Lac, Washington, 1984 264 12 a,c
Sheboygan, Dodge
North Branch Milwaukee River Sheboygan, Washington, 1984 147 1,3 a
Ozaukee
Cedar Creek Washington, Ozaukee 1984 127 1 c.e
Milwaukee River South Ozaukee, Milwaukee 1984 156 1 e,f
Menomonee River Milwaukee, Waukesha, 1984 136 1 e,f
Ozaukee, Washington
Black Earth Creek Dane 1985 105 345 a,d,c
Sheboygan River Sheboygan, Fond du Lac, 1985 261 1.7 a,b,c,f
Manitowoc, Calumet
Waumandee Creek Buffalo 1985 204 2,4 a,b,c,d

*1. Protect nearshore waters of Lake Michigan; 2. Rehabilitate warmwater fishery; 3. Rehabilitate coldwater fishery;
4. Protect warmwater fishery; 5. Protect coldwater fishery; 6. Rehabilitate inland lake; 7. Protect inland lake;

8. Rehabilitate groundwater.

ta. Barnyard runoff; b. Manure spread on cropland; ¢. Cropland erosion; d. Streambank erosion; e. Construction site erosion;
f. Urban runoff

e R e e e T s
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While single-source management efforts like those aimed at soil
erosion do achieve on-site land management objectives and some
pollution control, the installations are widely scattered and of lim-
ited value in solving pollution problems in large hydrologic units. To
avoid this scattered approach, Wisconsin deals with nonpoint
sources in a systematic and comprehensive manner to accomplish
the most for the state’s investment. The program concentrates
available funds on technical and educational support in selected
watersheds to achieve maximum improvement in water quality. It
addresses all categories of nonpoint source pollution in the water-
shed, identifies other resource problems and coordinates solutions
to them with the nonpoint source control work.

This hydrologic unit approach results in selection of what are
called priority watershed projects. These are chosen from among
the 130 watersheds located in the state’s critical U-zone. After ex-
tensive inventories of each priority watershed, the specific areas
that contribute pollutants to lakes and streams are identified. These
are called priority management areas. It is within these specific
areas that available educational, technical and financial resources
are concentrated so that all nonpoint pollution sources can be
controlled through voluntary installation of approved manage-
ment practices. This priority watershed approach thus identifies
sources and problems, and provides a framework for project imple-
mentation. Wisconsin officials believe it achieves maximum water
quality benefits for the dollars and personnel invested.

2—Criteria for project selection. Six criteria are used for the
selection of priority watershed projects: (1) the severity of water
quality problems; (2) the magnitude of the pollutant load and po-
tential for significant reduction; (3) the landowners’ willingness to
participate; (4) the willingness and capability of local agencies to
carry out their role; (5) the willingness and capability of local
agencies and units of government to control other sources of pol-
lution, for example, by enacting erosion control ordinances for
construction sites; and (6) the potential public use and benefits that
will result from the proposed watershed project.

The selection process developed by DNR requires input from
state, federal, local, and regional interests. The process emphasizes
projects where water quality problems are critical and land man-
agement practices are the most feasible means of control. Al-
though cropland with heavy soil erosion is considered in the selec-
tion process, this is not the sole criteria. Emphasis is placed on areas
with water quality problems that may be the result of many difter-
ent nonpoint sources.

Priority watershed project selection uses a four-step process:
(1) a nurherical ranking of watersheds after technical evaluation of
water quality and pollution potential by DNR; (2) review and
recommendations by regional committees; (3) further refinement
to a list of 15 to 20 watersheds by a committee with various agency
and interest group representation;and (4) final selection of projects
by DNR.

Although the projects selected annually by DNR depend on
funding from the Legislature, the first three steps of the selection
process are repeated every two or three years. This maintains a
continuing pool of eligible watersheds from which projects can be
selected.

3—Project objectives and critical source identification.
Selection of a priority watershed project and its acceptance by lo-
cal governments involved is followed by an eight to nine year plan-
ning and implementation process. A watershed plan is prepared
based on detailed inventory and assessment of critical-source
areas in the watershed and the project’s water quality objectives.
Generally, about one year is required to complete the assessment
and prepare the plan. Barnyard, cropland, streambank, and urban-
area models are used by DNR technical staff to evaluate the signifi-
cance of the sources. The priority watershed plan links water qual-
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Stormwater:

Robert Pitt,

Environmental Engineer,
Nonpoint Source and
Land Management Section

Rainwater and snowmelt, flowing
off paved streets, sidewalks, parking
areas and large expanses of roof pick
up a variety of poliutants and carry
them into lakes and streams. DNR is
analyzing flows, poliutants and control
possibilities to find ways of reducing
this runoff so that receiving waters, In-
cluding groundwater, will be pro-
tected.

Impervious surfaces like paved streets and
parking lots reduce the amount of rain or melt
water that naturally infiltrates into soil and
groundwater. This alters the hydrologic cycle.
With urbanization, the flow of surface receiving
waters increases significantly during wet
weather and decreases in dry weather. At the
same time, groundwater recharge is reduced.
These paved-over, impervious areas cause most
of the flow increases associated with urban run-
off.

Urbanization can increase flooding in down-
stream areas. As an example, between 1950
and 1975 the Menomonee River watershed in
the Milwaukee area experienced a rapid in-
crease in population plus conversion from rural
to urban land uses. This caused an increase of
about 60% in the 100 year flood fiow rate in the
river. The 100 year rate is the worst flood that
will occur in a century and is used for planning
and zoning and by insurance companies to es-
tablish premium charges. Computer modeling
has predicted that downstream of these devel-
oping areas on the Menomonee River, flood
damage can be expected to increase by about
75% to more than S$1-million annually by the
year 2,000.

e e

ity and land use information together in one document.

The priority watershed plan sets the watershed project goals by
(a) assessing water quality problems and identifying specific water
resource objectives; (b) identifying important nonpoint pollution
sources and determining the significance of other pollution sources
such as point sources and septic systems; (c) identifying water qual-
ity improvements that can reasonably be achieved through
nonpoint source controls; and (d) identifying management needs
by determining the priority management areas and figuring which
practices (BMPs) will effectively control the nonpoint source pollu-
tion.

After completion of the assessment, the implementation strat-
egy is drawn up. It identifies (a) the tasks necessary to accomplish
results called for in the technical assessment, (b) the agencies re-
sponsible for carrying out those tasks, (c) the time frame for carry-
ing out the tasks, {d) the estimated hours of staff required, and
(e) the estimated cost share dollars needed to implement the rec-
ommended nonpoint source control practices.

The plan guides the priority watershed project and spells out
procedures and responsibilities to aid local staff in working more
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how to handle it in town

Urban flooding may flush fish and other or-
ganisms out of streams, and low flows in dry
summer weather can reduce the amount of
water available to aguatic organisms.

Urban runoff can also send large amounts of
pollutants into receiving waters. In a typical city,
industrial areas contribute most of the toxic pol-
lutants, but residential and commercial neigh-
borhoods are also important sources of many
pollutants.

Menomonee and Milwaukee River studies
have shown that heavy metal concentrations in
urban stream sediments are typically many
times greater than in rural streams. They are
probably responsible, along with changes in
flow, for decreased fish populations and aquatic
diversity. The organisms living in these waters
may contain high concentrations of heavy met-
als.

Fecal coliform bacteria levels commonly ex-
ceed standards for several days after heavy rains
and periodically close swimming beaches on
urban lakes or streams that receive runoff.

In general, long-term effects of toxic pollu-
tant accumulations in sediments caused by ur-
ban runoff are more important than short-term
toxic concentrations found in water or tempo-
rary oxygen depletions that occur during rains.

Urban runoff can also pollute groundwvater
and can contaminate soil. Usually where urban
runoff recharges groundwater used for drink-
ing, most pollutants are effectively filtered out by
the first few inches of soil. However, urban soils
can be seriously contaminated with heavy met-
als, especially near roads and in roadside drain-
age ditches.

There are primary, secondary and final
nonpoint sources of runoff pollutants. Not a
great deal can be economically done to contain
most primary sources, but effective controls are
possible for the other two source categories.

Some primary sources are:

» Automobiles (heavy metals and polycyclic ar-
omatic hydrocarbons or PAHS)

Fertilizer and pesticides

* Metal corrosion (heavy metals)

Pet wastes (bacteria)

¢ Leachate from preserved wood

(pentachlorophenol, PAHS, arsenic, and cop-

per)

» Soil erosion from undeveloped and land-
scaped areas (total solids)

Secondary nonpoint sources are areas
where pollutants accumulate and from which
they may be removed before being washed off
by rains. These include streets, parking lots,
rooftops, and storage areas.

The urban runoff outfalls themselves may be
considered as final nonpoint sources, or control
locations, before discharging to receiving wa-
ters. Their relative importance varies greatly for
different pollutants, land uses, rain conditions
and development practices. For example, runoff
from shopping centers which have very large
impervious roofs and parking areas is substan-
tial and polluted with heavy metals. By contrast,
In residential areas erosion of unpaved areas
can be significant during heavy rains when
most of the runoff comes from lawns, gardens
and other unpaved surfaces. However, in a light
rain, residential runoff comes from paved sur-
faces and contains different pollutants.

Development practices are also important.
For example, if roofs are drained to lawns in-

stead of pavement, fewer pollutants end up in
lakes and streams. Conditions vary a great deal
and therefore site-specific factors must always
be considered in evaluating urban runoff
sources.

Urban Runoff Controls

Many urban runoff control options are avail-
able. The selection of which options to use
should be based on a thorough knowledge of
the specific water quality problems and their
sources. Unfortunately, many current develop-
ment practices designed to improve local drain-
age, such as curb and gutter systems or paving
natural drainage channels, result in increased
runoff downstream. Detention basins can help
by reducing the flow in receiving waters, but
don't reduce total volume or increase dry
weather flows. Also, unless a complete deten-
tion basin plan for the whole watershed is care-
fully designed, little improvement in down-
stream flooding may result. In some places
independent design of separate detention facili-
ties has actually increased downstream flood-

ing.
Infiltration

Among the options available for runoff con-
trol are a variety of infiltration devices. These are
installed at runoff sources to increase the perco-
lation of water into soil and thus decrease over-
land runoff volume. Among them are down-
spouts that direct roof drainage to lawns,
porous pavement, soak-away pits or dry wells,
seepage or infiltration trenches, recharge or per-
colation basins and grass swales. Trenches are
most common and recharge basins are also
popular. These devices can serve nearly every

effectively. It can also serve an important educational function by
showing the cause-and-effect relationship between land manage-
ment and water quality.

Following approval of a priority watershed plan, there is a three-
year period during which landowners and municipalities can vol-
untarily sign cost share agreements for design and installation of
BMPs. Installations must take place within five years of the date
agreements are signed. The cost share recipient agrees to operate
and maintain the BMPs for a specified period, normally 10 to 20
years. Failure to do so is considered a breach of the agreement and
repayment of the cost share funds is required.

4—Program and project administrative structure. The
administrative framework is designed for local implementation of
each watershed project under state administration and coordina-
tion. In rural areas, the framework maximizes local agency contact
with individual landowners and uses existing agencies and institu-
tions as much as possible. In urban areas, the framework is de-
signed to maximize city and village involvement.

DNR provides program administration at the state level. This in-
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cludes selection of priority watershed projects and technical exper-
tise in water quality assessment, including source evaluation mod-
els to determine management needs. DNR also allocates cost share
and local staff assistance funds to implement watershed project
activities.

Locally, municipalities, and land conservation committees act-
ing on behalf of their county boards, administer and implement the
projects. This includes development of cost share agreements with
individual landowners and design and installation of management
practices. Local governments are also responsible for record-
keeping and are accountable to the state for project implementa-
tion. Land conservation committees receive assistance from the
UW-Extension Service, Soil Conservation Service (SCS), and Agri-
cultural Stabilization and Conservation Service (ASCS). Many coun-
ties enter into contractual agreements with these agencies to pro-
vide technical, financial, or educational assistance needed to carry
out priority watershed projects.

This administrative structure for priority watershed projects as-
sures that statewide water quality goals will be achieved and that
effective coordination exists between other water quality and re-’
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Salt for winter use on roads is a fact of life in
Wisconsin. Its proper storage and application have
a direct effect on water quality. DOT photo

land use, and can be located throughout an
area and incorporated into landscaped sites of
all types. They not only reduce stormwater run-
off volume, they also reduce the contaminants
discharged to surface receiving waters. Since in-
filtration devices redirect runoff from surface to
subsurface environments, they must be care-
fully designed to protect groundwater. Since
they reduce stormwater volume, their use can
significantly reduce the size and cost of required
storm drainage systems.

Porous pavements are “hard” surfaces that
can support a certain amount of activity while
still allowing water to pass through. They are
generally used in places where there is low traf-
fic, such as service roads, storage areas and low
use parking lots. There are several different
types available. Some are made of asphalt simi-
lar to regular road surfacing, but with a specific
size rock mixture used in the hot mix. Porosity
then becomes much higher than that of regular
asphalt. Concrete grids or lattice blocks are also
used. These feature open holes up to several

inches wide with sand or gravel in the holes.
Grass can be planted in them if traffic is very light
and growing conditions adequate.

Recent tests have found few problems with
porous pavements even in areas with severe
winters. They can be designed to eliminate all
runoff but care must be taken to protect against
groundwater contamination. While porous
pavement is suitable for walkways and low-
traffic access roads, conventional pavement
with runoff directed to an infiltration trench is
better for heavily used parking lots in places like
shopping centers or industrial areas.

Recharge or percolation basins are another
infiltration device. These basins are usually lo-
cated at stormwater outfalls but can also be
used to control other major urban runoff
sources. Pervious catchbasins are smaller infil-
tration devices. Perforated storm sewer pipe
performs a similar function. All of these devices
can reduce flows and pollutants from just about
any source, but they are difficult to site and, to
be effective, must treat all flows, not just those

from the most important sources.

Recent research has examined the perform-
ance of different infiltration devices. In one
study, a series of interconnected percolating
catchbasins was found to almost totally elimi-
nate all stormwater discharges. Another deter-
mined that porous pavement reduced pollutant
runoff from stormwater by 85 to 95%, while an
infiltration trench reduced urban runoff flows by
about 50%. The US Environmental Protection
Agency has concluded that with a reasonable
degree of site-specific design consideration to
compensate for soil characteristics, infiltration
devices can be very effective in controlling ur-
ban runoff.

The cost of a large 6,000 cubic foot infiltra-
tion pit is about $6,000. This size could effec-
tively treat a roof or parking area of about one
acre. More than 80% of the cost is for gravel and
filter fabric, while excavation accounts for about
20% of the total cost. Constructing these pits
would save on dollars needed to install large
storm sewer systems because of reduced runoff
flowvs.

Grass filter strips are a device that costs very
little when incorporated into a landscaping
plan. The filtering effects of grasses, along with
increased infiltration, reduces the particulate
sediment load in runoff from landscaped areas
and thus lowers the amount that gets into the
storm drainage system. Directing roof runoff to
grassed areas instead of pavement is one effec-
tive strategy. Planting grass as a buffer between
storm drains and eroding slopes, parking lots or
storage areas is another.

Nearly complete control of most urban run-
off pollutants can occur using a Bermuda grass
strip between 50 and 400 feet long. While the
large expanse of grass required is usually not
available in small developments, other areas
such as hospitals, schools, office parks and clus-
ter residential developments are prime candi-
dates for this kind of runoff treatment.
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source management agencies. Under it, local implementing agen-
cies are directly responsible to state level government; and a direct
link exists between the local implementing agencies and the state
water quality agency. This structure also allows projects to be car-
ried out by local resource management agencies which have daily
involvement with the landowners.

5—State budget support. State appropriations support the
Wisconsin nonpoint source pollution control program in three
ways: with cost share funds to landowners and municipalities for
installation of management practices; with local assistance funds
to local units of government for additional technical assistance, in-
formation and education programs, and financial and project man-
agement; and with funds for state level administration and for state
preparation of priority watershed plans. These appropriations for
fiscal years 1979 through 1987 have totaled nearly $36-million. Less
than 20% has gone for state and local administration.

Best management practices are cost shared at 50 to 70% of
installation costs with higher rates going for practices where off-site
water quality benefits exceed on-site benefits to landowners.
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Program Principles and Policies
Wisconsin’s nonpoint source pollution program involves six es-
sential principles and policies:

1—Identification of water quality ob|ect|ves.

2—Assessment of all critical nonpoint sources.

' 3—Development of implementation strategies.

4—Program impacts on ongoing county programs.

5—A package approach to the installation of control practices.

6—Tracking project accomplishments.

1—Identification of water quality objectives. Central to
each priority watershed project are the water quality objectives set
for its lakes and streams. The determination of critical pollutants,
significant sources, level of desired load -reduction in nonpoint
source pollutants, and measurement of accomplishments are all
based on these specific objectives. In addition, the severity of water
quality problems and the attainability of objectives are primary
factors in selecting priority watershed projects.
An understanding of pollutant impacts is essential in setting wa-
ter quality objectives and depends to a large degree on biological
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Grass waterways or swales also work well in
controlling urban runoff. Infiltration of the runoff
is the main control process, but some filtering of
particulates may occur. Filtering efficiency is re-
duced by heavy flows. Grass waterways can be
used in place of paved or concrete curbs and
gutters, except possibly in strip commercial and
high density residential areas. They work best in
low and medium density residential, industrial,
and institutional locations. Grass watenvays
can either connect to underground pipes that
go to a lake or stream, or to larger waterways
that form a complete surface drainage system.
The effectiveness of grass waterways is attested
to by various research projects, including one in
the Milwaukee area which monitored two simi-
lar residential sites, one served by grass water-
ways and another by concrete curb and gut-
ters. The monitoring included extensive flow
and pollutant concentration measurements
during a variety of rains. Flows and poliutants
were significantly lower in the swaled area (up
to 95% less) than for the curb and gutter site.

Wet Detention Basins

Wet detention basins maintain several feet
of water in a permanent pool. They are very ef-
fective in controlling runoff at both outfalls and
upland runoff sources. Runoff water is detained
for varying periods of time, from a few minutes
to several days, depending on the basin deten-
tion volume and storm runoff flow rate and du-
ration. Monitored performance of wet basins
has ranged from poor to excellent, depending
on the size of the basin relative to the service
area size and storm characteristics.

Pollutants are removed from the detained
water, mainly by settling out along with sedi-
ment. Biological processes also substantially re-
duce concentrations of soluble nutrients by
converting them to algae. If algae is removed
from detention basins, nutrient discharges are
reduced. If not, dead algae decompose back

Rainfall flushes pollutants through storm sewers
directly into lakes and streams. Mixed with it are
leaves, sediment, road salt, grease, oil, exhaust

particles, yard fertilizer and pet wastes. Photo by Jill
Kerttula
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and physical techniques. To rely on chemical parameters alone
could easily result in many impaired uses being overlooked. Biolog-
ical indicators often integrate fluctuations in chemical parameters
and retain an overall measure of water quality impacts for a long

period of time. The identification of water quality objectives in this

manner requires expertise of aquatic biologists and fish managers.

Three techniques frequently used in identifying objectives for
impaired stream fisheries are (1)the Hilsenhoff Biotic Index, which
evaluates aquatic insects as indicators of instream effects of oxy-
gen-demanding materials such as manure;(2)a stream classification
system based on potential use; and (3) fish population and distribu-
tion surveys.

2—Assessment of all critical nonpoint sources. With the
variety of animal operations, farm crops and urban land uses in
Wisconsin, water quality problems are rarely caused by a single
nonpoint source. Therefore, an approach dealing with just one cat-
egory of sources, such as eroding cropland, is insufficient to control
nonpoint source pollution. On the other hand, to include all land-
owners and all sources, regardless of significance, would be ineffi-
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cient and not cost-effective. The Wisconsin approach is based on
identifying the critical land areas and operations producing most of
the pollutant load, and concentrating on these sources. In many
areas, about 25% of the land area produces about 75% of the
nonpoint source pollutant load.

Early in a priority watershed project a comprehensive assess-
ment of all nonpoint sources is conducted jointly by DNR and the
counties, cities, and villages involved. All sources, including barn-
yards, fields where manure is spread, eroding streambanks and
croplands, construction sites, and urban areas are assessed during
this phase. These inventories are time consuming but in the long
run translate into more efficient use of personnel and money during
the implementation phase. Without them, practices might be de-
signed and installed for sources which are not really critical. DNR
employs specialized techniques for these assessments, including
various mathematical models.

3—Development of implementation strategies. Develop-
ment of detailed strategies for project implementation is consid-
ered as important as the watershed inventories. A strategy for each
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Porous pavement provides a hard surface yet
allows jnfiltration of water. The openings can be

planted with grass or filled with loose material.
Photo by Robert Pitt

Finding room for detention basins is often difficult
in established urban areas. This one near the U\
Arboretum in Madison controls stormwater and

sediment which threaten nearby Lake Wingra.
Photo by Robert Pitt

individual priority watershed is prepared jointly by DNR and local
governmental units. They include preparing detailed landowner
contact lists based on results of the watershed inventories. These
lists contain a preliminary assessment of the severity and extent of
nonpoint sources for each operation. County staff can thus con-
centrate efforts on the 20 to 30% that are critical rather than indi-
vidually contacting all landowners in the watershed. Project imple-
mentation strategies also identify and schedule educational
activities, outline fiscal management procedures, discuss prelimi-
nary project budgets and estimate staff needs.

4—Impacts on ongoing county programs. The implemen-
tation of priority watershed projects is the primary responsibility of
the cities, villages, and counties involved in the projects. In recent
years, several environmental programs have been assigned to
county governments for local coordination and implementation.
These include the state erosion control program, forestry pro-
grams, animal waste regulation and groundwater management in
addition to nonpoint source control. The traditional soil and water
conservation programs have been in county hands a long time.
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Coordination between these programs at the county level is more
effective when done by a general unit of government rather than a
specialized one such as the former soil and water conservation dis-
tricts, whose focus was often too narrow.

County responsibilities for the nonpoint source control program
as well as many other state programs are assigned to land conser-
vation committees. This is a good way to integrate state and fed-
eral programs into a coordinated local program that can meet
comprehensive natural resource needs of landowners and the
state. But it also requires greater involvement by local officials in
decision-making.

While the nonpoint source control program uses counties’ ex-
perience with land management, it has also required substantial
county adjustment. Many counties have had to modify the scope
of existing programs. For example, some with strong cropland ero-
sion control programs had no experience in manure management
and little experience in streambank erosion control. This could be
seen when trout habitat in county streams remained degraded and
bacteria levels remained high despite progress with cropland ero-
sion control. Two common changes have been that county staff
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into soluble nutrients either in the detention ba-
sin or later in the receiving water.

Although wet basins are effective, they must
be carefully designed and maintained to avoid
nuisance conditions. For the best basins, re-
moval of 70% of the biological oxygen demand
(BOD) and chemical oxygen demand (COD)
materials, 60 to 70% of the nutrients and 60 to
95% of the heavy metals have been reported.

Wet detention basins are best installed in
newly developed areas, since they are very diffi-
cult to effectively locate in existing areas. Costs
are moderate, ranging from $50,000 to
$100,000 for a two acre wet basin pond. This
size will treat runoff from a residential area of
about 200 acres or an industrial or commercial
development of about 75 acres.

Public works cleaning
practices

Urban runoff water quality can be improved
by a variety of public works practices. Cleaning
streets and storm sewers will remove various
pollutants. Depending on rainfall, street and
catchbasin characteristics, these cleaning activi-
ties can result in control that varies anywhere
from only one percent to a high of about 10%.
Street cleaning is much more effective in cutting

back pollution that comes from light rains than
from heavy ones. When dealing with a tenth

of an inch of rainfall, street cleaning in residential
areas may remove up to 30% of runoff pollu-
tants. It can do even better in industrial areas,
especially if paved parking and storage areas
can be effectively cleaned. Up to 70% control of
runoff pollutants may then occur. However,
control is generally less than 10% using com-
mon methods.

Cleaning catchbasins and storm sewer pipes
twice a year is estimated to reduce the total
solids and lead in urban runoff by between 10
and 25%. It can also lower chemical oxygen de-
mand, nitrogen, phosphorus, and zinc by be-
tween five and 10%.

relationships among agencies.

In almost every county selected for a watershed project, addi-
tional staff has been needed. The Wisconsin nonpoint source con-
trol program provides state funds for this purpose. So far, counties
have either hired additional people or contracted with the Soil

Conservation Service for additional staff.

5—Best management practice—package approach.
The nonpoint source program uses a package approach to installa-
tion of BMPs. This means that cost share agreements must contain
all practices necessary to control nonpeint sources on each farm or
in each municipality that participates in the program. This prevents
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Other important ways to reduce amounts of
polluted urban runoff include public education,
regulating disposal of pet wastes, conveniently
located waste tanks for oil, and community haz-
ardous material collection programs such as
Madison’s “Clean Sweep” program.

Conclusions

Stormwater management alternatives have
been studied for about the past 15 years in
many parts of the United States, including sev-
eral major projects in the Milwaukee area. These
projects have defined the types of pollutants
originating from different land uses and the
controls needed for their reduction. Computer
models have used this information to evaluate
urban runoff problems in many planning stud-
ies.

The United States and Canada [nternational
Joint Commission sponsored a project in the
mid-1970s that evaluated stormwater dis-
charges for a variety of land uses in the Me-
nomonee River watershed. More recently, the
US Environmental Protection Agency spon-
sored a Nationwide Urban Runoff Program
project in Milwaukee County that evaluated the
effects of street cleaning and determined the
sources of urban runoff pollutants.

Some of the urban stormwater control prac-
tices discussed in this article have already been
included in watershed plans for two priority
watershed projects—Sixmile and Pheasant
Branch Creeks in Dane County, and the Root
River in Racine, Waukesha and Milwaukee
Counties. In addition, at West Bend in Wash-
ington County a demonstration project is un-
derway to install and evaluate the effectiveness
of detention basins in a developing industrial
park.

A law passed in 1983 authorizes DNR to de-
velop priority watershed plans for the five wa-
tersheds in the heavily urbanized Milwaukee
and Menomonee River Basins. These plans will

contain programs to reduce urban as well as
agricultural runoff discharges to acceptable
levels that will protect and enhance receiving
water uses. The State of Wisconsin will also pro-
vide cost sharing funds to encourage imple-
mentation of the watershed plans.

Part of the law requires DNR to prepare a
state stormwater and construction site erosion
management plan and model ordinance. The
plan, already in draft form, contains a compre-
hensive “manual of practice” that describes
runoff control options and guidelines for their
design. The model ordinance will be followed
for all state agency construction, and will be
useful as a guideline for local ordinance adop-
tion.

Communities wishing to develop
stormwater management plans should con-
sider these three main elements: define the ex-
isting or anticipated receiving-water problems
caused by runoff, determine the sources of
problem pollutants and the flows that cause the
problems; and identify and evaluate control op-
tions. Many of the options are described in this
article.

Important nonpoint urban
runoff poliutants

* Toxic organic pollutants (such
as pentachlorophenol and polycyclic
aromatic hydrocarbons, or PAHSs),

* Heavy metals (lead, zinc, and
copper)

* Sediment

* Oxygen demanding materials

* Nutrients (nitrogen and phosphorus)

« Bacterla (fecal coliforms and

Pseudomonas aeruginosa, which causes
skin rashes)

e s

expertise had to be developed in manure management and a new
approach for increasing landowner awareness had to be created.

In many counties, organizational skills have had to be improved.
Priority watershed projects require bookkeeping to accommodate
annual budgets several times higher than those of previous pro-
grams. Design and installation of control practices must be sched-
uled over a five-year implementation period and coordination of
educational activities with landowners requires improved working

Animal Yard Runoff Control 27%
Manure Storage 13%

Manure
Management
40%

Streambank
Management
15%

RURAL

/‘- URBAN

Grassed Waterway's 16%.

Terraces 10%

Field Diversions 2% ——
Contour Cropping, ¥ = 5

Contour Strips, and + 2%

Conservation Tillage

Cropland
Management
30%

program.

Distribution of expenditures by practice in
the Wisconsin nonpoint source control
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Sediment from construction sites is a

Susan Bergquist, Nonpoint Source and Land Management Section

To many people, construction sites for
homes, industries, shopping centers, schools,
utilities, highways, airports and vacation homes
are a sign of a healthy economy and commu-
nity growth. Overlooked are the pollutants, es-
pecially sediment from these construction sites
that pollute lakes and streams, particularly those
in developing urban areas. Sediment from con-
struction sites can easily be the most serious
source of nonpoint pollutants in a watershed.

Sediment easily erodes off bare, unprotected
land during rainfall and snow melt. It often is
tracked off sites by heavy equipment, especially
when it is muddy, and may also blow off during
dry periods.

Sediment from construction sites can cause
many of the same impacts as sediment from ru-
ral areas—polluted waters, smothered fish
spawning grounds, filling in of streams, lakes
and reservoirs, and harmful deposits on land
areas. Other impacts are primarily urban prob-
lems—washed out and undercut streets and
pipelines, clogged storm sewers and sediment
in basements. Still other problems occur right
on the construction site—loss of soil, washouts
and gullies on graded land, filled in structures
and damaged streets and sidewalks. Construc;
tion site damage translates into increased costs
and work delays for contractors.

Stormwater runoff increases as areas of infil-
tration are eliminated and impervious surfaces
are created. After development, it can be 10
times the predevelopment runoff level.
Stormwater runoff provides an unfortunately
handy conveyance for sediment, and can move
it long distances from the source. Construction
sites and urban runoff are the two prevalent ur-

ban nonpoint sources and often go hand-in-
hand in polluting urban waterways.

The rate of erosion from construction sites
can be very high. A 1970 Soil Conservation Ser-
vice brochure cites studies showing rates of
erosion to be 10 times greater on construction
sites than on land used for cultivated row crops,
200 times greater than land used for pasture
and 2,000 times more than on timberland. A
Wisconsin DNR study in the Menomonee River
Watershed found that less than 7% of the area
was under construction but produced over half
the sediment loading to the Menomonee River.
A statewide survey showed only one percent of
the state under construction at any time but
that small area produced 10% of the sediment
loading to watenways.

Most erosion occurs during construction
periods. However, areas below construction
sites may encounter increased erosion rates fol-
lowing completion of building projects because
of heavier and faster runoff, the result of more
impervious areas at the completed construction
sites.

It would be easy to rationalize that construc-
tion site erosion lasts for relatively short periods
of time in contrast to other sources, such as
croplands. However many large construction
projects mean cleared and graded areas left ex-
posed for a year or even several years. And con-
struction now often takes place on steeper, less
desirable sites, especially in western states, but
also here in Wisconsin.

Technically, the potential amount of con-
struction erosion depends on factors such as
type of soils, degree of slope, intensity of rainfall,
and type and density of vegetation. While all are

important, the amount of sediment-laden run-
off and mechanically removed soil are directly
tied to man-made factors, such as project de-
sign, type and sequence of construction, utiliza-
tion of control practices and overall control of
the land under development, whether the
project is a single house or a large complex.

As with other nonpoint sources, the best so-
lution is prevention—which translates into
proper land management. Much construction
site erosion is avoidable and the major responsi-
bility for holding soil on-site belongs to devel-
opers, contractors and subcontractors. For their
part, local governments should enact stringent
ordinances to control erosion and construction
runoff and should provide constant, dedicated
enforcement. Citizens should insist on these ac-
tions because once sediment leaves the site and
damages water resources and public facilities,
cleanup and repair are more difficult and costly,
and these expenses often fall on the taxpayer,
not the developer or contractor who created
the problem.

While some developers and builders claim
on-site controls are too costly, other civic and
environmentally conscious people in the busi-
ness routinely use control practices. Many prac-

“tices are relatively low in cost. Some practices

apply only to large developments, others to al-
most any project from small home additions all
the way to major developments. Many prac-
tices are far less expensive when incorporated
into projects at the design and construction
phases rather than adding on later when build-
ing is already underway or completed. Some
practices actually enhance the final appearance
and character of a project. Many practices rely
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a landowner, city, or village from installing only the practices it
prefers while avoiding those such as streambank stabilization
which may be less popular because they have no direct effect on
the management of an operation. This approach is similar to that
used in the Rural Clean Water Program but quite different from the
Agricultural Conservation Program approach, which is familiar to
most farmers.

The package approach has worked well, resulting in practices
that produce a total pollution control system rather than a piece-
meal one . Among other obvious advantages, it has resulted in pas-
sage of local ordinances to control both construction site erosion
and stormwater runoff.

6—Tracking project accomplishments. Early priority wa-
tershed projects demonstrated a need to track project progress on
a continuing basis. While in the past, accomplishment indicators
had been used to some degree in all projects, they are now routine.
indicators relate to the water quality objectives, the pollutants
causing the problems, and the type and severity of the sources to
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be controlled They also provade feedback to |mplement|ng gov-
ernmental units so that progress can be measured. '

Even though participation by landowners and operators is vol-
untary in the state funded program, substantial pollutant load re-
ductions of 50 to 70% have been achieved in priority watershed
projects evaluated to date.

State officials recognize that, even with the accomplishments so
far, no voluntary program will achieve the desired degree of con-
trol in every priority watershed project. This means that sometime
in the future some regulation may be necessary.

Development of Wisconsin’s nonpoint source pollution control
program with its long range comprehensive approach to water-
shed management has required a great deal of planning, study and
work-learn experience. But results have been worth it. By comple-
menting other resource management efforts the program will make
sure that the many beneficial uses of state waters remain intact. It

‘will also make sure that they continue to be protected and im-

proved.
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major -yet avoidable -pollutant

Typical highway construction scene. Raw

roadbeds and banks are often left exposed for
months. Rapid soil stabilization and revegetation are
needed, coupled with water detention strategies,

to protect receiving waters and avoid costly *
cleanup. Photo by Susan Bergquist

AT AT et T L A U

Best management practices eligible for priority watershed projects
Best : Private Relationship to Maximum
Management : Capital On-site Customary Operating State
Practice - Effectiveness Cost Benefit Practices Cost-Sharing
Contour cropping High Low Moderate Moderate 50%
Stripcropping High Low Moderate Moderate 50%
Field diversions - High Moderate  Moderate Low 70%
Terraces High Moderate = Moderate Low 70%
Waterways - High Moderate Moderate = Moderate 70%
Reduced tillage High Low Moderate High 50%
Critical-area stabilization High High Low Low 70%
Grade stabilization structure High High Low Low 70%
Shoreline protection High High Low Low 70%
Barnyard runoff management High Moderate  Moderate Low 70%
Long-term manure storage facilities High High Moderate Moderate 70% up to $10,000
Short-term manure storage facilities High Moderate  Moderate Moderate 70% up to $ 6,000
Livestock exclusion from woodlots  High Low Low Moderate 50%
Structural urban runoff practices Moderate to High Moderate Low Low 70%

Special Report 29



on vegetative rather than structural approaches.
And some involve only site control and com-
mon sense.

Before any construction takes place, devel-
opers should choose suitable sites, cluster
buildings and plan roads to avoid steep areas.
As much natural contouring and open space as
possible should be maintained with erosion
controls and construction sequences planned
in advance to minimize vegetation removal and
soil disturbance.

For a large project, early protective measures
can include a seeded earth berm around the
site; detention basins to trap runoff and sedi-
ments; graded grassed waterways; safe disper-
sal of water and sediment; proper locations and
procedures for storing topsoil; and measures for
protecting nearby lakes and streams.

During development and construction,
management practices might include preserv-
ing trees, grassed areas, and other natural vege-
tation; restrictions on grading, vehicle access,
parking, materials delivery and storage; stabiliz-
ing bare soil as soon as possible by seeding and
mulching, sodding, installing filter fabric, jute or
other types of matting and netting, and land-
scaping finished areas; installing anchored straw
bale dams, and laying a gravel base for roads or
individual driveways. Since roots hold soil and
vegetation retards movement of water, many
common practices aim first at preserving and re-
placing vegetation. A wide range of relatively
simple practices are available.

Controlling the use of a site is of great im-
portance although often overlooked. DNR staff
who visit construction sites have repeatedly no-
ticed that on both large and small ones, failure
to control access results in extensive, largely
avoidable loss of scil. Other poor habits com-
monly seen are excessive grading, improper
and excessive stockpiling of soil, removal of all
vegetation, haphazard storage of building ma-
terials, unrestricted driving and parking on site,
especially when soils are wet, and removal of
sediment control practices already installed. Sit-
uations have been seen where gravel drive-
ways are used for material storage rather than
access and vehicles are forced to drive on bare,
unprotected soil; where controls such as straw
bales are removed by subcontractors and not
put back; and where vehicles leaving a site track
such large quantities of chunky soil (usually
compacted mud) onto adjacent streets that
traffic is impaired. Neglect of this type highlights
the need for municipal ordinances to control
runoff and erosion at construction sites.

However, enactment of erosion control or-
dinances by Wisconsin counties and municipal-
ities has been a very slow process. Only a few
have done so on their own initiative, usually in
response to severe, costly problems. A three
year federally funded demonstration project to
encourage communities to adopt ordinances
was only moderately successful, and the Wis-
consin nonpoint source control program has

made ordinance adoption a cost share condi-
tion for certain practices in urban watersheds.

Legislative proposals to require ordinance
adoption have not succeeded, even though the
demonstration project showed little inclination
by local governments to voluntarily adopt ordi-
nances. Some progress was made in legislation
that established the Milwaukee River Basin pri-
ority watershed projects as part of the nonpoint
source pollution control program. It calls for
DNR to develop a construction site erosion
control and stormwater management plan that
would apply to state construction; to establish
minimum standards for construction site ero-
sion and stormwater management; to en-
courage counties, cities and villages to comply
with these minimum standards through local
ordinances; and to develop a model ordinance
for use by local government. DNR has nearly
completed these requirements. But the plans
and model ordinance do not assure action. For
the time being, the best approach to controlling
construction site runoff and erosion is citizen
awareness and insistence that their counties
and communities enact and enforce ordinances
to do the job.

Filter fabric controls construction site erosion by
trapping sediment. Strawbales, sodstrips, seeding
and mulching also work. Photo by Jim Baumann
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Detention basins can trap runoff and sediment
during construction, then later be attractively
incorporated into landscape design and continue
to serve the same function. This is a condominium
project in Madison. Photos by Susan Bergquist

The okay and the bad at two construction sites. Straw bales at one hold back sediment and protect receiving waters. The other messes up the
street and fills the storm sewer. Actually, the bare soil on both should have been protected. Photos by Susan Bergquist

Jute matting holds

straw mulch in place on
seeded waterways to let
grass get a start before
seeds can be washed away.
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Grazing and trampling in pastured woodlots destroy soil-holding vegetation and cause erosion. The damage can often be repaired by simply
fencing out the cows. Here, however, not only fencing but brush removal, grading and seeding were required. “After” photo by Susan Bergquist

Properly applied, as it is here in liquid form, Conservation tillage leaves a layer of plant residue

manure is a valuable resource. However, if manure on the surface to protect soil from erosion year

washes into streams serious water quality round. Photo courtesy of the Dane County Land
Consenvation Committee

problems arise. Photo by Susan Bergquist
Nonpoint Pollution
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Well managed forests
benefit water resources

Adrian E. Hagen, DNR Area Forester, La Crosse

Properly managed forests yield little surface water runoff. As such they are unlikely nonpoint
sources since water flowing over ground is needed to carry sediment and other pollutants into
streams. The nature of their soils and cover give forests their water retention characteristics.

A natural forest soil is deep and porous, filled with air spaces and covered by a layer of litter
and humus. This litter layer protects the soil surface from the force of raindrops and allows water
to move into the soil. Rainfall is also intercepted by leaves, limbs and trunk, all of which reduce
the force of raindrops. Undisturbed forest soils in Wisconsin can absorb rain at rates of eight to
12 inches per hour. By contrast, the absorption rate of cultivated lands is only a fraction of this.
Forest soils are able to act as resenvoirs, recharging streams, springs and groundwater. Any
action that destrays, removes or compacts the litter layer reduces these very beneficial actions.

Cutting trees has little effect on runoff because the litter layer remains intact. Careful removal
of cut logs on a well-designed road system minimizes the amount of area disturbed. Proper
drainage and seeding, together with typically rapid natural revegetation, returns a forest to nor-
mal one or two years after logging.

Grazing livestock in forested areas is the activity most detrimental to forests. Livestock destroy
the protective layer of leaves and plant remains and expose soil to direct rainfall. They also com-
pact the soil, reducing the pore space within the soil. The result is less infiltration and storage of
water and more erosion and runoff.

Forest fires also result in the loss of the protective litter layer and increased erosion and runoff.

In many regions of the state, the remaining wooded lands are primarily in small tracts. These
often provide valuable wildlife habitat and timber species in addition to protecting soil and wa-
ter. Frequently these wooded tracts are on steep terrain. Where forests cover both steep slopes
and hillcrests, the volume of runoff flowing to croplands below can be minimal. A different
situation occurs in areas of the state which were originally high ridges but now are cut by deep
valleys, leaving steep slopes and portions of the original ridgetops. The ridgetop lands customar-
ily are cultivated, slopes are wooded and valleys are cropped or pastured. Large volumes of
runoff and sediment from the cropped ridgetops enter the hillside forest to create gullies or keep
existing ones raw and eroded. Soil, rock and debris are washed out of wooded areas onto fields
and pastures below, eventually reaching water courses in the valleys.

To best protect our valuable forest resource and its beneficial impacts in reducing runoff and
preventing erosion, thus maximizing its watershed values, the following actions should be
taken:

Keep livestock out of woodlands by installing fences.

Prevent wildfires.

Prevent runoff from higher elevation croplands and developed areas from draining into for-

ests on steep slopes

Use proper logging techniques, including proper road layout and construction and timely

revegetation

The Managed Forest Law available to forest owners in Wisconsin requires protection from
grazing and wildfires as primary requirements for entry of lands under the law. After sign-up,
landowners receive tax incentives in exchange for ensuring proper long-term forest manage-
ment on their lands.
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Soil erosion:
the unseen problem

Kevin F. Connors
Dane County Conservationist

Soil erosion is even greater today
than it was in the ‘30s—and some-
thing can be done about it.

Croplands are a major source of nonpoint
source pollutants, especially sediment that er-
odes from fields and various fertilizers, herbi-
cides, pesticides and organic materials that are
washed off along with the sediment. Over a pe-
riod of time, soil particles are moved by wind
and water. Some settle out elsewhere on the
land, but a portion end up as pollutants in our
lakes, streams and rivers.

Unlike feedlots, eroding streambanks and
construction sites where you can “point” to a
particular area and identify the problem, eroding
croplands are not as readily discernable as
problem sites. In fact, of all the nonpoint
sources, eroding cropland may be the most dif-
ficult to recognize as a pollutant source.

Those of us who work with the Universal
Soil Loss equation (USLE) on individual parcels
and fields several times a day in many areas can
quantify rates of erosion on “conservation treat-
ment units” or crop fields. People who don't
have training or experience with the USLE, be
they farmers or nonfarmers, find it difficult to ap-
preciate all the factors that contribute to ero-
sion.

First of all, let’s look at how the farm operator
views soil erosion. Usually, it's perceived to be
the type most dominant during the ‘30s and
‘40s—"gullies so deep you could drive a semi-
trailer and tractor in the bottom, stand on the
edge and look over the top to the other side.”
Today that extreme is easily recognized, and
landowners do something about it; not only to
protect the resource base, but also for ease of
cropland management. In talking to today's
farmers, you sense a feeling of pride that they
have improved the land—made it better than it
was before they took over.

A drive through the countryside today
doesn't reveal the large gullies shown in pic-
tures from the 30s and “40s. Instead, there are
grain fields yielding large bumper crops and
hayfields that used to yield “acres per cow,”
now producing alfalfa in terms of “cows per
acre.”

But despite these scenes, statistics show
that cropland soil erosion is even more severe
today than it was during those earlier years. So if
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erosion is more severe now than before, just
where is all the erosion and where is it going?

In the Sixmile and Pheasant Branch Creeks
Priority Watershed Project in Dane County,
cropland inventories showed that sediment de-
livery to Lake Mendota amounted to the equiv-
alent of eight to 10 dump truck loads per day
per year. Even though these figures seem astro-
nomical, they are actually small considering that
what goes into the lake is roughly only 10 to
15% of gross soil erosion in the watershed from
a variety of sources.

In view of this, the Dane County Land Con-
servation Committee has launched a program
to gain increased awareness and appreciation
of the scope of soil erosion in the county. They
are involved in a multi-agency program using
computerized mapping technology. This tech-
nique is being developed in response to the Soil
Erosion Control Law (1982) that required coun-
ties to develop erosion control plans.

The approach currently being developed
computerizes the complete soil survey of Dane
County. Soil attributes, such as slope and er-
odibility, can be used to “overlay” land cover
maps to demonstrate the relationship between
crop type and soil slope and thus illustrate soil

36

erosion potential. By using this approach, it is
hoped that farmers will recognize how the soil
erosion potential of their own operation com-
pares with others. Hopefully, an increased
awareness which will bring improved cropland
management will be the result.

In the soil conservation field, two ap-
proaches are used to control soil erosion. The
first is related to management practices and can
significantly reduce soil loss at little or no cost.
Examples of these soil saving practices include
contouring, crop rotation, contour strips, and
conservation tillage. One option is to adopt a
less intensive cropping system by changing
from continuous row crops, which are more
susceptible to severe erosion, to crop rotations.
An alternative, which can produce similar re-
sults, is to adopt some form of conservation till-
age on continuous row cropped land.

The second approach to conserving soil is to
apply structural practices to the land. Examples
are grassed waterways, diversions and terraces.
In general, these practices convey runoff to a
safe outlet, thereby reducing soil erosion and
pollutant loading to streams. Since structural
practices require earth moving, the cost is
higher than a change in management practices.

Riprap and gabions (wire) protect Pheasant
Branch Creek in Dane County during both high
and low water. Extreme variations in flow are one
result of urban development. Photo by Susan
Bergquist
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Streambank

story

Jim Baumann,
Environmental Engineer,
Nonpoint Source and
Land Management Section

Many anglers say you can tell a great deal
about a stream by its shoreline. Banks slumping,
eroding or worn raw by cattle grazing are gen-
erally signs of a stream in trouble. Sediment
from eroding banks may cover the stream bed
and destroy productive spawning areas. Over-
hanging grassy vegetation is of critical impor-
tance to fish habitat, providing cover, places for
insects to live and shade to keep the water cool.
The full potential of a fishery can’t be reached
without adequate vegetative cover. This makes
streambank erosion control a very important
component of Wisconsin’s Nonpoint Source
Water Pollution Abatement Program.

Streambank erosion occurs for a number of
reasons. First and foremost is cattle in the
stream. They trample soft banks, destroy grassy
vegetation and cause overhanging soil to slump
into the water. However, cows and fish can co-
exist in the same watershed, but cows must be
kept out of the streams. Streambank fencing,
cattle crossings and limited access points for
watering work best. These three practices are
cost shared at 70% in DNR’s priority watershed
projects for nonpoint source control.

Fishery improvement through minimizing
cattle access has been documented many
times. Black Earth Creek in Dane County is a
long-term example. During the late 1940s, the
stream suffered severe bank erosion. Through
extensive volunteer efforts from conservation
groups and various sources of financial assis-
tance, substantial fencing, riprap, cattle cross-
ings and upland control measures were in-
stalled over the years. Fish habitat has improved
to the point where the creek now supports one
of the best wild brown trout fisheries in Wis-
consin. Vance Creek in the Hay River Priority
Watershed Project (Barron and Dunn counties)
is a more recent example. The creek, which is
4.3 miles in length, had siltation problems
caused by cattle access and poor farming prac-
tices. DNR fish managers surveyed the stream’s
trout population in 1981 about the time 2,100
feet of streambank fencing were installed. Two
years later, it was resurveyed. The second sur-
vey found a substantial increase (40 to 900%] in
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Protection and restoration of
streambanks is essential for
productive fish habitat.

the number of adult and fingerling brook and
brown trout. This increase was undoubtedly
due to both improved trout reproduction in the
stream segment and fish migrating from less de-
sirable habitat areas to the improved habitat.

Bank erosion can also be caused by changes
in watershed hydrology with urbanization and
deforestation two of the most common factors.
Both processes reduce infiltration, resulting in
increases in stream volume and peak flow
which often result in the stream trying to form a
different channel. Effects persist for many years
and require two relatively expensive control
practices: riprap and gabions (streambank stabi-
lizing structures made of rocks stacked in wire
cribs). However, these practices are often not
very cost-effective unless stormwater runoff
from urban and rural lands in the watershed is
also properly managed.

A number of improvements have been
made in streambank management practices
during the last decade. However, as with many
other nonpoint source control practices, the
majority of the practices are not new. The issue
has always been how to get the job done.
Much streambank management remains to be
done throughout the state. The nonpoint
source program’s watershed projects provide
the means to bring the awareness, technical as-
sistance and dollars together to get the job
done.

Animal waste:
valuable resource or

major pollutant

Jim Baumann,
Environmental Engineer,
Nonpoint Source and
Land Management Section

Manure properly applied to the land Is
a valuable resource to the farmer.
However, improperly managed It Is a
resource out of place and becomes a
poliutant when It enters lakes, streams
and groundwater.

Although animal waste has been recog-
nized as a significant pollutant for many years, it
has received the majority of its attention only in
the last 10 to 15 years. In much of Wisconsin, its
significant detrimental effects on lakes, streams

and groundwater have made management of
animal wastes a major focus of Wisconsin's
Nonpoint Source Water Pollution Abatement
Program. Between 40 and 45% of the pro-
gram'’s financial assistance is spent on improv-
ing manure management.

Animal waste adversely affects water quality
in the state more than any other nonpoint
source pollutant. First, there is a lot of it. An
adult milk cow produces 80 or so pounds per
day. Second, animal waste is high in nutrients,
pathogens and bacteria and in a lake or stream
uses dissolved oxygen necessary to support
fish.

Nutrients from animal waste have been
identified as a major cause of algae growth in
many Wisconsin lakes. Bass Lake in Marinette
County is a dramatic example of the effect of
animal waste on water quality. Fifteen years
ago, Bass Lake not only supported bass but also
a flourishing lake trout fishery. Today, algae
blooms occur under the ice and are so severe
they create environmental conditions so lethal
to fish that few remain.

Nitrogen in animal waste can cause high ni-
trate levels in groundwater. This is particularly
true in areas of karst topography such as Door
and Kewaunee Counties where sinkholes and
large crevices in the bedrock can channel sur-
face water directly to the aquifer. The Upper
Door Priority Watershed Project will deal with
this type of situation.

Both ammonia,and the amount of dissolved
oxygen animal wastes Use, are major concerns
in many of Wisconsin's sport fishery streams.
For example, in Black Earth Creek, water quality
monitoring during runoff periods in spring 1985
showed very high biochemical oxygen demand
(BOD) at about the same time brown trout
were hatching. High ammonia levels were
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found during spring and summer runoff events.
Field investigations revealed the sources.

Feedlots and manure spread on fields within
50 feet of the water are sources of runoff of
animal waste which enters the stream and its
tributaries. Livingston Branch, which is part of
the Upper West Branch Pecatonica River Priority
Watershed Project is another example of the
impacts of animal waste on a stream. Twenty
years ago, it supported a substantial small-
mouth bass fishery. Today the fishery is almost
nonexistent.

Pathogens in animal waste are another con-
cern. They may be transferred to cattle or
humans using a lake or stream. Animal waste in
runoff from a UW-Madison animal lot has been
identified as the source of a disease contracted
by a swimmer at a nearby beach on Lake Men-
dota.

Inadequately controlled animal lots or barn-
yards, unconfined manure stacks, improperly
constructed manure ponds and improper
manure spreading are the main sources of
animal waste contamination of surface and
groundwaters. Although Wisconsin has 75,000
livestock operations, the majority are not signifi-
cant sources of pollution. Evaluations in priority
watershed projects consistently show that 20
to 40% of the operations are responsible for
nearly all the animal waste that reaches state
waters. The proximity to lakes or streams, close-
ness to bedrock, type of operation, topography
and most importantly, the management of the
operation all determine whether a yard, stack or
field is a significant source.

Animal waste management in Wisconsin
has improved substantially in the last five years.
Many farmers have become aware of the prob-
lem and voluntarily taken steps to minimize
amounts carried away in runoff. Improvements
have also been made in methods used to iden-
tify significant sources. The barnyard runoff
model designed for the state of Minnesota by
the research service of the US Department of
Agriculture has been brought to Wisconsin and
modified by experts in DNR and the Soil Con-
servation Service. It is now used extensively in all
Wisconsin priority watershed projects and by a
number of other programs. In addition, design
criteria and standards and specifications for
management practices such as barnyard runoff
filter strips, manure stacking facilities and
earthen manure storage basins have been up-
graded in the last five years. This has been done
in a cooperative effort by DNR, the Soil Conser-
vation Service, the University of Wisconsin and
the State Department of Agriculture, Trade and
Consumer Protection.

The Wisconsin Legislature has recognized
that financial assistance is needed to correct or
control many animal waste and other nonpoint
sources. Ever since 1978, when the nonpoint
source control program was enacted, cost shar-
ing has been available for the construction of
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A well designed barnyard. Manure is stored until
time for safe application and liquids drain off into a
grassed infiltration area. Photo courtesy of Dane
County Land Conservation Committee

barnyard runoff management systems and
manure storage facilities in priority watershed
projects. Also as part of this program, a substan-
tial number of hours of technical assistance has
been provided by county land conservation de-
partments and the Soil Consenvation Service.

Although the nonpoint source control pro-
gram is voluntary, livestock operators have re-
sponded wvell in all ongoing pricrity watershed
projects. For example, in both the Elk Creek and
Hay River projects, signed cost share agree-
ments include barnyard runoff control for about
70% of the animals in yards identified as signifi-
cant. Unfortunately, operators of a number of
very significant animal waste sources have cho-
sen not to participate. Thus the voluntary ac-
tions taken by many livestock operators and the
potential improvement in water quality have
been diminished.

In addition to the priority watershed pro-
gram, in 1984 the Wisconsin Legislature passed
two new programs to control animal waste.
First, an animal waste regulatory program (NR
243 of the Wisconsin Administrative Code) was
enacted. Second, to complement NR 243 and
provide additional financial assistance, the Wis-
consin Farmers Fund Program was created.

All of these efforts are having an impact. Al-
though Wisconsin has one of the biggest
animal waste problems in the nation, today it is
a forerunner in dealing with the problem. While
much has been done to improve animal waste
management in the last decade, much more re-
mains to be done. Even though Wisconsin has
the state and local experts to deal with the
problem and a number of programs are in

place, more than a decade of hard work lies
ahead. Then streams like Black Earth Creek will
always be able to support wild trout fisheries,
streams like Livingston Branch wiill again pro-
duce smallmouth bass, lakes like Bass Lake will
again support viable fisheries and there will be
no worry about groundwater in places like
Door County.

Nonpoint Pollution



A 25-year plan to protect critical watersheds.

DNR has developed a 25-year strategy to control nonpoint of the problem in Wisconsin indicated that the 25-year goal is
source pollution in the state’s critical watersheds. The strategy, feasible and should be pursued. This strategy was first proposed
which puts nonpoint source plannning and implementation on a  in a 1982 program report to the governor and legislature.
systematic footing, is based on two factors: Of the state’s 330 watersheds, 130 will likely require compre-

1-The need to start and carry out projects as quickly as hensive management to control nonpoint source pollution—29

possible to minimize irreversible degradation of state lakes have been selected as priority watershed projects and are in
and streams. some phase of either planning or implementation. Right now,

2-The recognition that county staffing levels limit the rate at the program is slightly behind the schedule proposed in 1982.

which projects can be started as well as whether a county To meet the 25-year goal, the number of projects started will

can handle more than one project at a time. have to increase from the current four or five annually to eight

Given these two divergent factors, a 25-year timetable ap- or nine by the end of this decade. Thus, continued support from

pears realistic. A substantially shorter period is impractical with-  the legislature, county government, landowners and farm opera-
out major increases in county staff. On the other hand, increas- tors will be necessary in order to achieve the desired levels of
ing the time period increases the potential for irreversible harm nonpoint source control by the year 2005, as proposed in the

to state waters. A recent review which identified the magnitude 1982 report.

Wisconsin watersheds which will require comprehensive

nonpoint source management by 2005
(Priority watershed projects listed with year of selection.)
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Ri C
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““The economic,
environmental and
recreational fates of water
are intricately linked.’’

As an integrated natural resource agency combining resource management and
environmental protection, the Wisconsin DNR has been able to view Wisconsin’s
environment in a holistic way. This means we recognize and emphasize that the
whole of our environment is greater in value than the sum of its parts, such as water,
air, fish, wildlife, forests and so on down the list. This approach also recognizes the
interdependence of its parts. | believe strongly that this “big picture” approach is the
only way to assure protection of our water, our land and of those who inhabit both
realms.

Everything we have been able to accomplish in our water pollution control pro-
grams has been made possible because historically the people of Wisconsin have
recognized water as a significant economic asset that can be enhanced and devel-
oped for more than recreation. The economic, environmental and recreational fates
of water are intricately linked.

Today, Wisconsin is a national leader in nonpoint source control just as it has
been in point source control. We have achieved this status not only because of
financial and institutional commitments but also because of our interdisciplinary at-
tack on the nonpoint source control problem. Wisconsin’s nonpoint source control
program has cleared both intergovernmental and interpersonal hurdles. Priority wa-
tersheds have been identified and a comprehensive management strategy imple-
mented.

Two important elements make Wisconsin’s nonpoint source program a model for
national attention: it recognizes the individual responsibility of the landowner to be
a respectful steward of the land, and it provides financial assistance to private prop-
erty owners so society can share in protecting a public resource. Both are strong
incentives for voluntary participation.

Many landowners and operators realize that short-term gains or expediency can
lead to long-term disaster. Wisconsin has an opportunity to help avoid that disaster.
As you read this report, | hope you gain the knowledge and conviction that
nonpoint source pollution control is a long-term challenge reaching far beyond im-
proving the aesthetics of our natural environment. It is a challenge that addresses
the very ability of humankind to sustain itself through the wise protection and man-
agement of its life-giving soil and water.

Stable streambanks provide habitats for fish and
other aquatic organisms as well as provide a more
pleasing view. Here the same streambank before
treatment and one year after treatment.

Photo by Larry Claggett

C. D. ’'Buzz’’ Besadny,
Secretary,

Wisconsin Department
of Natural Resources
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